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Dear Mr. Jones: 

This report was prepared on behalf of Nevada Irrigation District (NID) to document and 
evaluate the performance of the Combie Reservoir Sediment and Mercury Removal Project, 
and to inform the public regarding the efforts of the California Department of Water Resources 
(DWR) and NID to maintain our water resources and to advance the science that protects the 
quality of our water. 

The Project included both wet and dry methods for sediment removal from a mercury-impaired 
reservoir. The wet and dry sediment removal was performed in combination with a centrifugal 
mercury extraction process. The Project was performed in compliance with regulations, without 
exceedance of water quality objectives, and in a manner that is protective of the environment.  

Extensive testing and monitoring were performed to assess the system performance, 
demonstrate regulatory compliance, improve our understanding of mercury and nutrient 
cycling, and provide insight regarding the potential effects of sediment removal on water 
quality and the environment. Key findings are presented in the Executive Summary.  

Project funding was provided by DWR’s Proposition 13 Bay-Delta Multipurpose Water 
Management Program and by NID. This funding allowed for the removal of sediment and 
mercury from Combie Reservoir and the Bear River watershed, and also facilitated the 
development of an efficient, compliant and sustainable combination of processes for sediment 
removal at other mercury-impaired water bodies. 

Sincerely, 
NV5 

 
Jason W. Muir, C.E. 60167, G.E. 2697 
Associate Engineer 
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EXECUTIVE SUMMARY 
The Combie Reservoir Sediment and Mercury Removal Project (the Project) included both wet 
and dry methods for sediment removal from a mercury-impaired reservoir. Dry mechanical 
excavation (during low-water conditions) and suction dredging (during high-water conditions) 
were performed in combination with a centrifugal mercury extraction process.  

The Project included extensive testing and monitoring to assess system performance and to 
demonstrate compliance with environmental regulations. This report illustrates how sediment 
can be removed by wet or dry methods from a mercury-impaired water body in a manner that 
is protective of the environment. Based on the findings presented herein, the compliance 
monitoring requirements and effluent limitations set forth in the Project permitting documents 
are considered sufficiently protective of water quality.  

Additional environmental monitoring within the reservoir and additional real-time monitoring 
of system effluent and receiving water were performed concurrently with the compliance 
monitoring required by the Project permitting documents. These additional monitoring efforts 
improve our understanding of mercury and nutrient cycling and advance the science that 
protects the quality of our water.  

Project funding was provided by the California Department of Water Resources (DWR) 
Proposition 13 Bay-Delta Multipurpose Water Management Program and the Nevada Irrigation 
District (NID). This funding allowed for the removal of sediment and mercury from Combie 
Reservoir and the Bear River watershed, and also facilitated the development of an efficient, 
compliant and sustainable combination of processes for sediment removal at other mercury-
impaired water bodies. 

ES.1 BACKGROUND 
Combie Reservoir is owned and operated by NID and is located in the Sierra Nevada foothills, 
approximately 60 miles northeast of Sacramento, within the Bear River Watershed between 
Rollins Reservoir and Camp Far West Reservoir. The watershed was impacted by historical 
hydraulic mining and mercury contamination. The reservoir is on the California Regional Water 
Quality Control Board (CRWQCB) Clean Water Act (CWA) 303(d) List as impaired for mercury. 
The reservoir also has a site-specific fish consumption advisory for mercury issued by the 
California Office of Environmental Health Hazard Assessment (OEHHA, 2009). 

The reservoir’s original storage capacity in 1928 was 5,555 acre-feet, and until 2003, NID 
routinely performed maintenance dredging to maintain the water storage capacity. Sediment 
removal was halted in 2003 because the maintenance dredging activities resulted in re-
suspension of mercury-impacted sediment, which resulted in a CWA violation. The cessation of 
maintenance dredging has impacted the reservoir’s storage capacity and presents issues 
related to flood management and ecological impairment.  

ES.2 RESULTS 
The Project demonstrated that sediment can be removed from the mercury-impaired Combie 
Reservoir using both wet and dry methods in a manner that is compliant with regulations and 
protective of water quality and the environment.  
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ES.2.1 Sediment and Mercury Removal 

An estimated 47,872 cubic yards of sediment, including an estimated 37 pounds of mercury, 
were removed from Combie Reservoir. The Project removed the upper 15 feet of sediment 
from the northern end of the reservoir. This shallow sediment consisted of relatively fine 
materials (silt and fine sand).  

ES.2.2 Mercury and Gold Occurrence 

Exploratory drilling, multi-increment sampling and bulk sampling programs demonstrated that 
mercury is present in sediment. The mercury occurs predominantly as Hg(II) bound to organic 
coatings on the sediment particle surfaces. Because finer sediment particles (silt and clay) have 
greater surface area available for mercury binding, the finer sediment deposits tend to have 
higher mercury concentrations in comparison to coarser sediment deposits (gravel and sand). 
Statistically-derived multi-increment sampling and laboratory analysis determined that the 
average total mercury concentrations in the sediment removed from Combie Reservoir ranged 
from 0.20 to 0.36 mg/kg, and the overall average mercury concentration was 0.29 mg/kg.  

Free liquid mercury (elemental mercury, or “quicksilver”) was not encountered in the sediment, 
although mercury amalgam was observed on small quantities of fine gold that were recovered 
from the sediment. Dense materials such as elemental mercury and elemental gold (specific 
gravity 13.7 and 19.3, respectively) settle quickly and will tend to collect where coarse sediment  
(sand and gravel) is deposited. The sediment removed during the Project was shallow and 
relatively fine-grained, and did not contain significant elemental mercury.   

Bulk testing of the sediment deposits identified that free gold could be recovered from the 
coarser deposits (containing more sand) at a gold value of $1.00 per ton of sediment. The 
coarser sediment deposits were located where the Bear River flows into Combie Reservoir. 
Finer sediment deposits (containing more silt and clay) were generally encountered in 
backwater locations, away from the river inlet, and contained relatively little free gold (with 
values typically less than $0.05 per ton of sediment). Neither the fine sediment deposits nor the 
coarse sediment deposits contained free gold at concentrations that would make gold recovery 
economically feasible. 

ES.2.3 Cost 

The cost of dry excavation was approximately $39/cy, and cost of processing dry-excavated 
sediment through the centrifugal concentrator was $68/cy. Cost estimates for several different 
dredging configurations range from $65/cy (production dredging without the centrifugal 
concentrator) to $165/cy (the Project’s simplified dredging process in concert with the 
centrifugal concentrator). These costs do not include costs for off-site transport and disposal of 
sediment.  

The Project demonstrated that dry mechanical excavation is significantly less expensive and is 
therefore preferable for reservoirs where the water level can be lowered. Dry excavation costs 
can likely be reduced for sites with existing infrastructure (e.g., haul roads, sediment storage 
areas and wooden flotation mats for heavy equipment access to the sediment removal area). 

The costs presented above are project-specific. Costs for other projects may vary significantly 
based on the site location and characteristics, environmental mitigation measures, the physical 
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and geochemical characteristics of the reservoir and sediment, and the availability of sediment 
disposal.  

In general, the Project’s dredge slurry production rate, and thus the efficiency of the dredging 
process, was limited by the centrifugal extraction process. For bodies of mercury-impacted 
sediment where elemental mercury extraction is not required, or for projects where a larger 
centrifugal concentrators are employed, the size and capacity of the dredge, booster pump and 
slurry transmission could be increased for higher production rates and more cost-efficient 
sediment removal. Higher dredge production rates require larger settling ponds, and thus the 
area required for effluent treatment may limit dredge system size at some sites.  

None of the estimates presented above include the cost of off-site sediment transport and 
disposal. If on-site placement of sediment is not possible, then the cost of off-site transport and 
disposal may be a significant factor in the overall cost of sediment removal when haul distances 
are long or disposal fees are significant. 

ES.3 SYSTEM PERFORMANCE 
The Project included performance monitoring to track system parameters and heavy mineral 
recovery. System parameters related to the extraction system included centrifugal concentrator 
force and fluidization jacket pressure, depth and particle size distribution of sediment, slurry 
flow rate and slurry density.  Recovery rates were most strongly dependent upon the particle 
size distribution of the sediment, and were also affected by the fluidization jacket pressure. 
Recovery rates were less strongly dependent upon the other concentrator operating 
parameters. Free (elemental) gold recovery was highest for coarser sediment deposits. 

Recovery of elemental mercury and gold can be impacted by system losses (e.g., retention in 
mixing tanks and interstitial spaces in the extraction system), as well as losses related to the 
finishing processes used to recover mercury and gold from the sand concentrates. A mercury 
vapor analyzer was used to verify that elemental mercury was not being lost to the extraction 
system. Several finishing processes were used to extract mercury and gold from the sand 
concentrates, including a separation table, a spiral wheel and a spiral helix finisher, with 
variable recovery efficiencies.   

The sand concentrates obtained from the centrifugal extraction process were tested for total 
concentrations of Title 22 (CAM 17) metals. None of the Title 22 metals were detected at total 
concentrations that would cause the sand concentrates to be classified as hazardous waste. 
Total arsenic concentrations detected in the sand concentrates ranged from from 0.7 to 8.3 
mg/kg, exceeding a screening level for residential exposure (0.11 mg/kg) but within the typical 
range of ambient soil arsenic concentrations for the region. Total mercury concentrations 
detected in the sand concentrates ranged from 0.9 to 5.3 mg/kg, sometimes exceeding a 
screening level for residential soil (1.0 mg/kg). The sand concentrates represent a small fraction 
of the total sediment mass.  

ES.3.1 Sampling and Statistical Validity 

The multi-increment sampling (MIS) and bulk sampling procedures used during the Project 
were intended to provide a statistically defensible estimate of the average mercury 
concentrations in coarse and fine size fractions of the sediment before and after processing. 
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Previous pilot testing (Monohan and Crough, 2012) identified an increase in sediment total 
mercury (THg) concentrations after processing, and postulated that the increase may be related 
to heterogeneous mercury distribution in the unprocessed sediment (i.e., the nugget effect). 
This phenomenon was not observed during the Project. Based on the Project’s statistically-
derived multi-increment sampling approach, the concentration of mercury bound to the coarse 
and fine sediment particles was not significantly changed by dredging and processing. 

ES.3.2 Regulatory Compliance 

The Project removed sediment from a mercury-impaired reservoir in compliance with 
regulations and without exceedance of water quality objectives. Based on the findings 
presented herein, the compliance monitoring requirements and effluent limitations set forth in 
the Project permitting documents are considered sufficiently protective of water quality.  

Water quality monitoring results demonstrate that system effluent mercury concentrations 
were generally in the range of receiving water mercury concentrations when effluent turbidity 
values were in the receiving water range. This highlights the importance of the existing  
numerical effluent limitations for turbidity. The General Order for Limited Threat Discharges 
requires that, in the absence of in-water work, Project activities not cause turbidity increases in 
surface water to exceed 1 nephelometric turbidity unit (NTU) where natural turbidity is 
between 1 and 5 NTU. 

As described in this report, the Project’s dredging and processing did not significantly alter the 
mercury concentrations bound to sediment particles (typically Hg(II) bound to organic coatings 
on the particle surfaces). This mercury-impacted sediment is suspended at low concentrations 
in system effluent and in the receiving waters (except during winter storm events, when the 
receiving waters are turbid). Because the same mercury-impacted sediment is suspended in 
both the system effluent and the receiving waters, in order to control mercury discharges it is 
important to control the turbidity of the effluent, and thus the amount of mercury-impacted 
sediment that is suspended in the discharge.  

No increase in filtered (“dissolved”) THg concentrations was observed in system effluent in 
comparison to receiving water. In addition, no increase in filtered or unfiltered methylmercury 
(MeHg) concentrations was observed in system effluent in comparison to receiving water.  

ES.3.3 Environmental Monitoring and Mercury Cycling 

The Project’s ongoing environmental monitoring component is improving our understanding of 
mercury and nutrient cycling in Combie Reservoir and provides insight regarding the potential 
effects of sediment removal on these complicated systems. Post-project environmental 
monitoring will be completed during 2022. The United States Geological Survey (USGS) will 
issue the findings of the environmental monitoring program under separate cover.   

ES.4 EDUCATION AND OUTREACH 
The Project was well received by the local community and benefited from active community 
outreach and education, proving the value of partnerships between agencies and non-
governmental organizations. The Sierra Fund (TSF) and other Project partners continue to 
inform the public regarding the efforts of DWR and NID to maintain our water resources and to 
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advance the science that protects the quality of our water. The Project successfully 
implemented the following education and outreach activities: 

 Presentations to a Technical Advisory Committee (TAC) comprised of scientists, 
regulators, engineers, geologists and industry representatives; 

 Presentations at industry and scientific conferences; 
 Outreach to policy and agency leaders, regulators, consultants and stakeholders; 
 Outreach to community associations; 
 Public surveys, outreach and education regarding mercury in fish; 
 Posting of fish consumption advisories; 
 Development of school curriculum related to historical mining and its impacts; and 
 Presentation of this report, which is intended to provide information to agencies, 

regulators and professionals who are responsible for sediment removal from other 
mercury-impaired water bodies.   
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1 INTRODUCTION 
NV5 prepared this report on behalf of Nevada Irrigation District (NID, or the District) to evaluate 
and document the overall performance of the Combie Reservoir Sediment and Mercury 
Removal Project (the Project). The Project included both wet and dry methods for sediment 
removal from a mercury-impaired reservoir in combination with an innovative centrifugal 
mercury extraction system.  

This report presents the results of system performance monitoring, regulatory compliance 
monitoring and environmental mercury monitoring, and summarizes Project performance with 
respect to regulatory compliance, sediment removal efficiency, and cost. Key findings are 
presented in the Executive Summary.  

Project funding was provided by the Proposition 13 Bay-Delta Multipurpose Water 
Management Program and Nevada Irrigation District. This funding allowed for the removal of 
sediment and mercury from Combie Reservoir and the Bear River watershed, and also 
facilitated the development of an efficient, compliant and sustainable combination of processes 
for sediment removal at other mercury-impaired water bodies. 

1.1 GENERAL INFORMATION 
Project Name 

Combie Reservoir Sediment and Mercury Removal Project 

Owner 

Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 

Owner’s Representative 

Greg Jones, Assistant General Manager 
jonesg@nidwater.com 
(530) 273-6185 

Project Location 

Combie Reservoir 
Coordinates of sediment removal area: N 39.0172°, W 121.0370° 
Coordinates of sediment processing area: N 39.0290°, W 121.0302° 
Section: USGS 7.5-minute Lake Combie Quadrangle, Section 36, T14N, R8E, MDM 
Counties: Placer County and Nevada County 

1.2 PROJECT FUNDING 
Project funding was provided by the California Department of Water Resources (DWR) 
Proposition 13 Bay-Delta Multipurpose Water Management Program and Nevada Irrigation 
District.  The Funding Agreement Between the State of California (Department of Water 
Resources) and Nevada Irrigation District (Funding Agreement; #4600012439) provides funding 

mailto:jonesg@nidwater.com
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from the Costa-Machado Water Act of 2000 (Proposition 13) pursuant to California Water Code 
(CWC) Section 79190, et seq. 

This funding was purposed to facilitate the removal of sediment and mercury from the Combie 
Reservoir and Bear River watershed while also aiming to help develop an efficient, compliant 
and sustainable combination of processes for sediment removal at other mercury-impaired 
water bodies. 

1.3 KEY CONTACTS 
Contact information is listed in Appendix A by organization.  The Project organizational 
structure is described below in Section 2.   

1.4 ADMINISTRATIVE RECORD DOCUMENTS 
The Funding Agreement, permitting documents and other administrative record documents are 
presented in Appendix B. Planning and permitting documents are summarized in Section 4. 

1.5 PURPOSE 
1.5.1 Project Purpose 

Sediment carried into Combie Reservoir by the Bear River contains mercury that originates in 
part from mercury use in historical gold mining performed in the Bear River watershed 
upstream of Combie Reservoir over a century ago.  

The Project is intended to help define a standard for sediment removal at mercury-impaired 
reservoirs by scaling up an centrifugal mercury extraction process and evaluating its efficiency 
in combination with conventional sediment removal techniques. These conventional 
techniques include both wet methods (suction dredging with a hydraulic cutter head) and dry 
methods (mechanical excavation during the reservoir drawdown period).  

The primary purposes of the Project are: 

1. To remove accumulated sediment and mercury from Combie Reservoir, thus restoring 
reservoir capacity and reducing the mercury load in the Bear River watershed and 
downstream receiving waters (i.e., the Feather River and California Bay Delta);  

2. To develop an efficient, compliant and sustainable combination of processes for sediment 
removal at similar mercury-impaired reservoirs; 

3. To monitor and document the efficiency of the sediment and mercury removal system 
and its various components with respect to cost per unit of sediment and mercury 
removed; 

4. To monitor mercury concentrations in biota and environmental media at locations 
upstream and downstream from the Project to develop a better understanding of 
mercury and nutrient cycling in the reservoir, and to provide insight regarding the 
potential effects of sediment removal on these complicated systems; 

5. To analyze and document the Project as a reference to managers, engineers, scientists 
and regulators involved with maintenance dredging; and 
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6. To inform the public regarding the efforts of the DWR and NID to maintain our water 
resources, and to advance the science that protects the quality of our water.  

1.6 KEY FINDINGS 
Key findings are presented in the Executive Summary and are summarized below.  

1. The Project removed sediment from a mercury-impaired reservoir in compliance with 
regulations, without exceedance of water quality objectives, and in a manner that is 
protective of the environment.  

2. The Project demonstrated the lower cost of sediment removal by dry excavation in 
comparison to suction dredging. This report presents Project cost summaries for several 
configurations of the centrifugal mercury extraction system in concert with conventional 
sediment removal technologies.   

3. The Project’s environmental monitoring component improved our understanding of 
mercury and nutrient cycling in Combie Reservoir and provided insight regarding the 
potential effects of sediment removal on these complicated systems. Post-project 
environmental monitoring will be completed during 2022, and findings will be issued by 
USGS under separate cover.  

4. The Project’s water quality monitoring demonstrated the importance of turbidity effluent 
limitations and developed a correlation between real-time field monitoring parameters 
and laboratory-determined mercury concentrations in water. 

5. The Project was well received by the local community and benefited from active 
community outreach and education and proved the value of partnerships between 
agencies and non-governmental organizations.  

1.7 DELIVERABLES 
The following Project deliverables were prepared in pursuant to Funding Agreement (DWR, 
2018). 

1.7.1 IMPLEMENTATION PLAN 

NV5 prepared an Implementation Plan (NV5; September 20, 2018) that includes the following 
components pursuant to the requirements of the Funding Agreement (DWR, 2018):  

 Implementation Work Plan (Funding Agreement Exhibit A, Tasks 1 and 4) 
 Quality Assurance Plan (Funding Agreement Exhibit A, Tasks 1 and 4) 
 Health and Safety Plan (Funding Agreement Exhibit A, Task 1) 
 Project Monitoring Plan (Funding Agreement paragraph 15)  

The Implementation Plan (presented in Appendix C) and associated components were subject 
to the following review process: 

1. The draft plan was submitted to NID for review and comment. 
2. The draft plan was revised as directed by NID and submitted to the Project partners for 

review and comment.   
3. The final plan was submitted to DWR for review and comment. 
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4. The final plan was submitted to NID for review and approval and then distributed to 
agencies and Project partners. 

1.7.2 CONSTRUCTION DRAWINGS 

Construction drawings were prepared pursuant to Funding Agreement Exhibit A, Task 4, and 
are presented in Appendix D. 

1.7.3 QUARTERLY AND ANNUAL REPORTING 

NID prepared quarterly progress reports pursuant to Funding Agreement paragraph 13(A) and 
Exhibit A, Task 1. Quarterly and annual reports are presented in Appendix E. Monitoring data 
were routinely reported and are archived in electronic format. Compliance monitoring data are 
presented in Appendix F, and performance monitoring data are presented in Appendix G.  

1.7.4 PROJECT COMPLETION REPORT 

NV5 prepared this Project Completion Report pursuant to Funding Agreement paragraph 13(B). 
The Project Completion Report was subject to the following review: 

1. A draft report was submitted to NID for review and comment. 
2. A draft final report was revised as directed by NID and was submitted to DWR for review 

and comment.   
3. A final report was submitted to NID for review and approval, and then distributed to 

agencies and Project partners. 
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2 PROJECT STRUCTURE AND ORGANIZATION 
This section summarizes the Project’s collaborative structure. Organizational structure is 
presented in the following chart.  

Figure 2.1 – Organizational Chart 

 
 

2.1 ROLES AND RESPONSIBILITIES 
2.1.1 Owner 

Nevada Irrigation District (NID) is the owner and grant recipient and is responsible for the 
overall grant implementation and Project implementation.  

2.1.2 Funding Agency 

The California Department of Water Resources (DWR) is the primary funding agency. Project 
funding is provided through the Proposition 13 Bay-Delta Multipurpose Water Management 
Program.  
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2.1.3 Owner’s Representative 

NV5 is NID’s representative and is responsible for construction management (CM) and quality 
assurance (QA). CM duties include facilitating the administration of the implementation 
contract and coordinating with the implementation contractor, permitting agencies, Project 
partner organizations, QA personnel and analytical laboratories. QA duties include regulatory 
compliance monitoring, performance monitoring and Project documentation. Compliance 
monitoring and performance monitoring are described in Sections 6 and 7.   

2.1.4 Implementation Contractor 

Great Lakes Environmental & Infrastructure (GLEI) served as the implementation contractor and 
was responsible for Project execution and site safety. GLEI became Forgen in 2019. Dredging 
was performed by Ahtna Marine & Construction Company under subcontract with Forgen.  

2.1.5 Environmental Monitoring 

The United States Geological Survey (USGS) was responsible for the development of a 
conceptual model for mercury cycling in the food web and environmental media in Combie 
Reservoir, and for evaluating changes in the mercury cycle related to Project implementation. 
To develop the model and evaluate changes, USGS monitored total mercury, methylmercury, 
mercury isotopes, nutrients and general water quality parameters related to environmental 
media (including surface water, sediment and pore water) and biota (including zooplankton and 
fish) in Combie Reservoir before and after the Project. Biota (fish) monitoring and water quality 
monitoring were performed during the Project. Environmental monitoring is described in 
Section 9. 

2.1.6 Public Outreach and Education 

The Sierra Fund (TSF) performed public outreach and education, including the facilitation of a 
technical advisory committee; communication with policy and agency leaders, regulators, 
consultants, and other interested stakeholders; public outreach regarding mercury in fish and 
fish consumption; and preparation of educational materials regarding mercury and fish 
consumption. Public outreach and education are described in Section 11.   

2.1.7 Permitting Agencies 

Permitting and Regulatory Agencies include the California Regional Water Quality Control 
Board, Central Valley Region (CRWQCB) and the California Department of Fish and Wildlife 
(CDFW). 

2.2 KEY CONTACTS 
Key contacts for each of the Project partner organization are listed in the following table. 
Additional contacts and mailing addresses are listed in Appendix A.  
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Table 2.1 – Key Contact List 
Organization Role Key Contact Telephone Email 

NID Owner Greg Jones 530.273.6185 JonesG@nidwater.com 

DWR Funding Agency 
Matthew 
Meyers, 

Amanda Ott 
916.651.9627 Matthew.Meyers@water.ca.gov 

NV5 Owner’s 
Representative Jason Muir 530.478.1305 Jason.Muir@NV5.com 

GLEI Implementation 
Contractor Chris Pang 916.462.6400  ChrisPang@gleis.com 

USGS Environmental 
Monitoring Jacob Fleck 916.278.3063 JAFleck@usgs.gov 

TSF Public Outreach Carrie 
Monohan 530.265.8454 Carrie.Monohan@sierrafund.org 

CRWQCB Permitting 
Agency 

Michelle 
Snapp 916.464.4824 Michelle.Snapp@waterboards.ca.gov 

CRWQCB Permitting 
Agency 

Stephanie 
Tadlock 916.464.4644 Stephanie.Tadlock@waterboards.ca.gov 

CDFW Permitting 
Agency Amy Kennedy 916.358.2842  Amy.Kennedy@wildlife.ca.gov 
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3 PROJECT DESCRIPTION 
3.1 PROJECT LOCATION 
Combie Reservoir is located on the Bear River near the unincorporated community of Meadow 
Vista, approximately 45 miles northeast of downtown Sacramento, California. The Project 
location is depicted below. Detailed maps of the Project location and vicinity are attached. 

Figure 3.1 – Project Location 

 
Base map from Nevada County Geographic Information System 

The Project site is accessed with permission from NID via a locked gate. The access route via 
Interstate 80 east from Auburn follows Exit 125 (Clipper Gap) and Placer Hills Road north to 
Combie Road.   

Sediment was removed from a 15-acre area located within the northeastern portion of Combie 
Reservoir near the inlet of the Bear River. The Bear River forms the border between Placer and 
Nevada Counties, and the sediment removal area is located in both counties. The processing 
area is located north of the reservoir and immediately east of the river in Placer County.  

Combie Pond #3, also known as the “old dredge pond,” is approximately 0.7 miles long and 400 
to 600 feet wide, comprising approximately 40 acres in total. A levee between Combie Pond #3 
and the Bear River served as a haul road to transport sediment by pipeline and truck to the 
mercury extraction plant. These areas are depicted below in Figure 3.2. 
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Figure 3.2 – Project Vicinity 

 
Aerial imagery from Nevada County Geographic Information System 

3.2 HISTORICAL SETTING 
Historical gold mining operations in Sierra Nevada have contributed to ambient mercury 
concentrations in river and lake sediment. Elemental mercury (quicksilver, Hg(0)) was imported 
to the region during the historical gold mining era (1849 to circa 1950) to facilitate the 
extraction of gold from ore materials, and much of the elemental mercury was released to the 
environment.  

As described by Monohan and Crough (2012), Combie reservoir was constructed in 1928 and 
provides approximately 5,500 acre-feet of operational water storage at full capacity. The 
reservoir is a source of drinking and irrigation water and is used by residents for surface water 
recreation.  

The deposition of sediment in water storage reservoirs, particularly during winter storm events, 
requires that routine maintenance dredging be performed to maintain water storage capacity. 
Maintenance dredging at Combie Reservoir was halted in 2003 based on total recoverable 
mercury concentrations detected in dredge effluent.  

Monohan and Crough (2012) report that since the middle of the 1960s, NID has contracted with 
local aggregate mining companies to perform seasonal maintenance dredging of the 
northeastern portion of the reservoir near the Bear River inlet. From the early 1970s until 2003, 
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dredging was performed upstream of the proposed sediment removal area within Combie 
Pond #3.  Marketable materials were previously harvested from Pond #3 for use as construction 
aggregate and fill material. 

3.3 ENVIRONMENTAL SETTING 
3.3.1 Hydrology 

The Bear River watershed covers approximately 292 square miles (Monohan and Crough, 2012). 
The Bear River flows west from Spaulding Reservoir in the Sierra Nevada mountain range 
approximately 65 miles to the Feather River and then into the California Bay Delta.  Within this 
65-mile run, the Bear River supplies water to Rollins Reservoir, Combie Reservoir and Camp Far 
West Reservoir, and to the Dutch Flat, Chicago Park and Halsey hydroelectric powerhouses.   

According to Monohan and Crough (2012), flow data are available from the following gauging 
locations: 

 Bear River Below Rollins Reservoir (BRBR),  
 Combie Reservoir spillway (BR338; beginning in 1953), 
 Combie Reservoir fish flows (BR386; beginning in 1953), and 
 Combie Powerhouse (BR339; beginning in 1984).  

Monohan and Crough (2012) report that flows were measured daily at Rollins Reservoir from 
April 1912 through September 1916, April 1950 through September 1953, September 1964 
through November 1966, December 1996 through January 1997, and February 1997 through 
present. A USGS gage located on the Bear River near Wheatland began operation in 1928 (USGS 
#11424000) (Monohan and Crough, 2012). 

Monohan and Crough (2012) used gage data from Bear River Below Rollins Reservoir (BRBR) to 
approximate the flow into Combie Reservoir and used the sum of Combie Reservoir spillway 
(BR338), Combie Powerhouse (BR339) and Combie Reservoir fish flows (BR386) to approximate 
the flow out of Combie Reservoir. Mean daily hydrographs prepared by Monohan and Crough 
(2012) for February 2009 to February 2010 at Rollins Reservoir and at Combie Reservoir are 
presented in Appendix H. 

The sediment removal area is located near the Bear River inlet to Combie Reservoir. As 
depicted below, the river flows in three broad courses through this area during low-water 
periods (typically in October). Detailed maps are attached.  

3.3.2 Water Quality 

Monohan and Crough (2012) performed monthly surface water quality monitoring from 
February 18, 2009 through January 20, 2010, at three locations: 

 The Bear River inlet to Combie Reservoir (location AC, Above Combie)  
 The Bear River below the dam at Combie Reservoir (location BC, Below Combie) 
 The downstream end of Combie Pond #3, located at the northern end of the reservoir 

(location PO, Pond Outlet) 

Total mercury exceeded 50 ng/L during the February 26 storm event at all three locations. 
Reported values ranged from 112-272 ng/L.  
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Figure 3.3 – Dredge Area and Pond, Low Water Conditions 

 
Aerial photograph from Google Earth, imagery date October 2011 

Unfiltered samples were analyzed for general minerals and inorganic anions (United States 
Environmental Protection Agency [EPA] Method 300), metals (EPA 200.7 and 200.8) and volatile 
organic compounds (VOCs; EPA 502) by EPA Methods 200.7, 200.8, 300 and 502. THg was 
analyzed by EPA 1631 with a method detection limit (MDL) of 0.15 ng/L. MeHg was analyzed by 
EPA Method 1630 with a MDL of 0.02 ng/L. Turbidity, dissolved oxygen, and temperature were 
measured in the field at the time of sampling using YSI multiparameter instrument. 

3.3.3 Sediment Characteristics 

Sediment characterization was conducted in three phases, as summarized below. Findings of 
these exploratory drilling and sampling programs are presented in Appendix H.  
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1. Exploratory Drilling: Twenty-one direct-push exploratory borings were advanced to depths 
ranging from 42 feet below the sediment surface in the upstream end of the reservoir 
during 2016 and 2017. Boring locations are summarized in the attached Table 1. Sediment 
samples were obtained from the borings for metals analysis and for particle size 
determination. Total metals concentrations are summarized in the attached Table 2, and 
methylmercury concentrations are summarized in Table 3. Particle size determination is 
summarized in the attached Tables 4 and 5. Results of the exploratory drilling program are 
presented in the Final Sediment Characterization Report (NV5; January 25, 2018).  

2. Bulk Sampling: Bulk samples of sediment were obtained from the upper five feet of the 
sediment removal area in 2017 and 2018 to evaluate recoverable free mercury and gold 
concentrations. Results of the 2017 bulk sampling and analysis are presented in the Final 
Sediment Characterization Report (NV5; January 25, 2018). Results of the 2018 bulk 
sampling and analysis are presented in Appendix H. Results are summarized in the 
attached Table 6.  

3. Multi-increment Sampling: Multi-Increment Sampling (MIS) was performed in 2018 prior 
to sediment removal to evaluate average mercury concentrations in sand-sized and silt-
sized fractions in the upper five feet of sediment in the sediment removal area. Results of 
the MIS program sampling and laboratory results are presented in the Summary of 
Sediment Sampling and Analysis (NV5; November 20, 2018). Results are summarized in 
the attached Table 6. 

Near-surface sediment is generally described as strong brown (Munsell color 7.5YR 4/6) to dark 
yellowish brown (10YR 4/6), soft, saturated, low-plasticity silt and fine sand (Unified Soil 
Classification System [USCS] symbol ML and SM) to depths of 3 to 14 feet. The upper 14 feet of 
sediment are periodically dewatered during the annual fall reservoir drawdown, when surface 
water levels in the reservoir are lowered by up to approximately 15 feet. The near-surface 
sediment was underlain by interbedded layers of sand and silt, generally described as grey 
(GLEY1 5/5 and 7.5YR 5/1), soft, saturated, low-plasticity silt (ML) and loose, saturated, silty 
sand (SM) and poorly graded sand (SP).  

Native soil was encountered at depths ranging from 5 to 35 feet below the sediment surface. 
The native soil was generally described as dark yellowish brown (10YR 3/4) silty clay (CL) and 
clayey silt (ML) with gravel. Rock structure generally increased with depth in the native 
material. According to Saucedo and Wagner (1992), the site is underlain by Paleozoic and 
Mesozoic-aged massive diabase and metavolcanic rock associated with the Lake Combie 
complex.  

Saturated sediment was observed in the exploratory borings, which were advanced to 
maximum depths of 37 feet below the ground surface. Extensive caving was observed in 
exploratory trenches excavated in saturated sediment.  

Particle Size Analysis 

Particle size analysis (ASTM D422A) was performed for composite sediment samples obtained 
from the entire sediment column and also from the upper 6.5 feet. Results are presented in the 
attached Tables 4 and 5 and also in Appendix H.  



Project No. 4688.02 Project Completion Report  
July 30, 2020 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5  |  13 

Photo 3.1 – 2017 Exploratory Drilling 

 
H&K/NV5, 2017 

Composite sediment samples were generally described as silty sand (SM), sandy silt (ML) and 
silt (ML). Little gravel (less than 2%) was recovered in the sediment samples; however, gravel 
recovery may have been restricted by the small-diameter (1.5-inch) direct-push sampling 
techniques. No significant gravel was encountered in shallow exploratory trenches excavated to 
6.5 feet below the sediment surface.  

Sand content (passing the No. 4 sieve and retained on the No. 200 sieve) for full-depth 
exploratory borings ranged from 41 to 91% and averaged 64%. For the exploratory trenches 
(upper 6.5 feet), sand content was generally lower, ranging from 12 to 52% and averaging 31%.  

Fines (silt and clay) content (passing the No. 200 sieve) was up to 59% for full-depth samples 
and up to 88% for the upper 6.5 feet.  

In general, the shallow sediment samples had higher percentages of fines (silt and clay). 
Although the fines content is expected to generally increase with the distance down-gradient 
from the inlets (i.e., to the southwest), that trend was not apparent in the relatively small study 
area due to heterogeneous flow conditions.  

Lower percentages of fines were typically encountered at locations near inlets and channels 
(e.g., exploratory boring locations C-10, C-12 and C-13), where water velocities are expected to 
be higher. Higher percentages of fines were encountered in apparent backwater areas (e.g., 
C-1, C-2, C-3 and C-5). 
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Sediment Depth 

Sediment depth at the exploratory boring locations ranged from 5 to 35 feet.  Cross sections 
were developed by interpolation between the boring locations and are presented in 
Appendix H.  

Inorganics Analysis 

Results of total metals analysis from H&K/NV5 (2018) are presented in the attached Table 2 and 
in Appendix H. The total metals concentrations are below the corresponding California 
Department of Toxic Substances Control (DTSC) Screening Levels (DTSC-SLs) and EPA Regional 
Screening Levels (RSLs) for commercial and residential soil, with the exception of arsenic.  

The detected total arsenic concentrations range from 2.9 milligrams per kilogram (mg/kg) to 9.1 
mg/kg. These concentrations are considered to be within the range of background soil arsenic 
concentrations for the region (H&K/NV5, 2018).  

The total metals concentrations detected in the sediment samples are below the corresponding 
Total Threshold Limit Concentration (TTLC) values for designation of hazardous waste in 
California. Although no extraction testing was performed during the present investigation, 
sediment associated with past dredging operations at Combie Reservoir has previously been 
classified by the California Regional Water Quality Control Board (CRWQCB) as Group C (inert) 
waste pursuant to Title 27 (Order WQ 89-4; SWRCB, 1989).     

Organics Analysis 

Sediment methylmercury (MeHg) analysis results are summarized in the attached Table 3 and 
in Appendix H. MeHg concentrations detected in sediment samples obtained from mid-depth 
and the bottom of the sediment column ranged from less than 0.05 micrograms per kilogram 
(ug/kg) to 0.45 ug/kg, on a wet-weight basis. Converting to dry weight, the concentrations are 
estimated to range from less than 0.05 ug/kg to 0.55 ug/kg.  

MeHg concentrations detected in shallow sediment samples (sediment surface to 6.5 feet 
below the sediment surface) during the October 2017 investigation ranged from 0.16 to 0.36 
ug/kg, on a wet-weight basis. Converting to dry weight, the concentrations are estimated to 
range from 0.20 ug/kg to 0.49 ug/kg (H&K/NV5, 2018). 

The MeHg concentrations detected in sediment samples are below the corresponding RSLs for 
commercial soil (120 mg/kg) and residential soil (7.8 mg/kg). A milligram per kilogram (mg/kg) 
is equal to 1,000 micrograms per kilogram (ug/kg).  

Heavy Minerals Recovery by Gravity Separation 

Teichert Materials (2017) conducted exploratory primary concentration using five bulk 
sediment samples collected by H&K/NV5 (2018) to assess the potential recovery of heavy 
minerals by gravity separation. The average weight of the bulk samples was approximately 
150 kg.  

Teichert Materials (2017) reported that the samples were separated into coarse sand (>#30 
mesh, or 0.595 mm), fine sand (<#30 mesh) and slimes (very fine silt and clay) fractions using a 
Sweco vibratory wet 30 mesh screen: 
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 Very little coarse sand was present, and with the exception of a very small amount of 
quartz sand in two samples, the coarse sand fraction contained only organic material.  

 The fine sand fraction ranged from 14 to 53 percent and averaged slightly less than 32 
percent. 

 Very fine silt and clay (slimes) comprised the remainder of the samples. 

Photo 3.2 – Sweco Vibratory Wet Screen 

 
Teichert Materials, 2017 

The fine sand fraction was then processed on a Wilfley gravity separation table, which employs 
a shaking motion and running water to separate particles by weight: 

 Light (low specific gravity) sand particles exit the near end of the table,  

 Heavier sand particles (middlings) exit the far end of the table, and  

 The heaviest particles (“black sands”) are retained on the far end of the table.  

Subsamples of the slimes were processed on the table, and subsamples of the middlings were 
reprocessed on the table, to verify that all of the black sand fraction was retained. The mass of 
black sand concentrates recovered on the table for each of the five bulk sediment samples 
ranged from approximately 489 to 881 grams (g) and averaged 575 g.  
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Photo 3.3 – Black Sand Concentrates on Wilfley Gravity Separation Table 

 
Teichert Materials, 2017 

Teichert Materials (2017) submitted the black sand concentrates to ALS USA Inc. for laboratory 
geochemical analysis by method ME-MS41L, and used the results of the trace element 
geochemical analysis and the bulk sediment sample weights to calculate the mineral content 
per ton of sediment. Teichert Materials (2017) reported that that theoretical modeling of 
200,000 tons of the sediment sampled results in 1.8 ounces (51 g) mercury and 57.3 ounces 
(1,624 g) gold.  

Teichert Materials (2017) cautions that the laboratory analysis is not intended to distinguish 
between mercury and gold that occur as native elements (recoverable by gravity separation) 
and other forms of mercury and gold that are not recoverable by gravity separation. The actual 
recoverable portion of the mercury and gold would be lower than the reported theoretical 
values. The theoretical values are considered rough estimates based on the small bulk sediment 
sample size and the small number of samples.  

Magnetic Minerals 

The sediment has low concentrations of potentially magnetic minerals. Although a magnetic 
wheel was used during pilot testing (Monahan and Crough, 2012), a magnetic wheel was not 
employed to remove magnetic minerals during the Project. 

Table 7 summarizes a QEMSCAN magnetic susceptibility evaluation performed for excavation 
blocks A, H and I. The samples were composed of 95 to 98 percent silicates (primarily quartz 
with low percentages of feldspars and sheet silicates), approximately 1 to 3 percent heavy 
minerals, and approximately one percent unclassified minerals. Oxides accounted for 0.02 to 
0.16 percent of the samples and are generally considered as weakly magnetic. Other minerals 
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(comprising 0.02 to 0.16 percent) may include magnetite (strongly magnetic) and apatite (non-
magnetic), but the relative proportions were not determined. The analysis identified 0.2 to 0.7 
percent potentially magnetic materials with generally weak and variable magnetic qualities.   

3.4 PILOT TESTING 
NID conducted pilot testing in 2009 (Monohan and Crough, 2012) using a series of four closed-
system batch tests. The centrifuge used in the pilot tests was found to remove an average of 93 
percent of the elemental mercury, Hg(0), from sand-size particles (greater than 0.063 
millimeters [mm] in diameter) (Monohan and Crough, 2012, Appendix IV). The centrifuge did 
not remove mercury from silt-size and finer particles (less than 0.063 mm). 

Results for batch tests 1 through 4 conducted in 2009 are reported by Monohan and Crough 
(2012) and are summarized below. Test 1 was performed using sediment from “drying beds at 
an old aggregate plant.” Tests 2 through 4 were performed using sediment from the sediment 
removal area in Combie Reservoir that is the subject of the current Project. Sediment from the 
drying beds was obtained using a backhoe and was transferred to plastic buckets. Sediment 
obtained from Combie Reservoir was obtained by hand from beneath the reservoir surface 
using scuba equipment and was transferred to plastic buckets. 

Table 3.1 – Pilot Test Elemental Mercury Recovery 
Test No. 1 2 3 4 

Sediment source drying bed Combie Combie Combie 

Elemental mercury recovered (mg) 330 315 3102 187 

Sediment Processed (wet weight, kg) 234 399 738 716 

Sediment processed (dry weight, kg)1 108 288 280 268 

Ratio of elemental mercury recovered 
to sediment processed (mg/kg, dry) 3.1 1.1 1.1 0.70 

Based on data from Monohan and Crough, 2012 
Notes: 
1  Dry weight estimated by USGS, methodology not reported. These wet and dry sediment weights would yield 
estimated pre-sediment moisture contents of 54%, 28%, 62% and 63% for tests 1 through 4, respectively. 
2  Results for Test No. 3 provided by Dr. Monohan (personal communication, June 2018). 
mg = milligram, kg = kilogram, mg/kg = milligrams per kilogram (parts per million) 

Monohan and Crough (2012) postulated that the following unexpected laboratory results may 
be related to heterogeneous mercury distribution in the unprocessed sediment (i.e., the nugget 
effect):  
 The mass of elemental mercury recovered in the mercury extraction equipment was 

typically greater than the mass of mercury that would be expected to be present in the 
sediment based on the concentration of mercury detected by laboratory analysis of total 
mercury in composite sediment samples obtained prior to processing.  
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 Total mercury concentrations detected by laboratory analysis of composite sediment 
samples obtained after processing were equal to or greater than the total mercury 
concentrations detected by laboratory analysis of composite samples of the unprocessed 
sediment.  

Table 3.2 – Pilot Test Mercury Concentration Measurements 
Test No. 1 2 3 4 

Sediment source drying bed Combie Combie Combie 

Laboratory-measured total mercury 
concentration for composite sample of 

unprocessed sediment (mg/kg, dry) 
0.20 0.08 0.09 0.24 

“Concentration” of elemental mercury 
removed from sediment (mg/kg, dry) 

(from Table 1.1 above)  
3.1 1.1 1.1 0.70 

Laboratory-measured total mercury 
concentration for composite sample of 

processed sediment (mg/kg, dry) 
0.23 0.11 0.19 0.31 

Based on data from Monohan and Crough, 2012 

Monohan and Crough (2012) reported that the fine sediment fraction (percent of sediment by 
weight less than 0.063 millimeters [mm], or passing the #230 mesh sieve size) was consistently 
higher for processed sediment than for the same unprocessed sediment.  

Table 3.3 – Pilot Test Particle Size Reduction 
Test No. 1 2 3 4 

Sediment source drying bed Combie Combie Combie 

Percent fines measured before 
processing (% <0.063 mm) 86.3 4.0 6.9 16.8 

Percent fines measured after 
processing (% <0.063 mm) 100 5.1 14.9 25.4 

Based on data from Monohan and Crough, 2012 

These findings suggest that, in addition to removing free liquid elemental mercury, the 
extraction process may also homogenize and disseminate the mercury remaining within the 
sediment and may physically reduce sediment particle sizes.    

NID conducted additional pilot testing in December 2014 (Graham, 2017) that included nine 
batch tests. The 2014 testing included post-centrifuge coagulant dosing and settling of 
suspended solids in two 18,000-gallon settling tanks in series. Two coagulants were used: BHR 
P-50 (manufactured by HaloKlear, Bothell, WA; reportedly containing 15 to 20 percent 
polyaluminum chloride hydroxide sulfate) and DWT 665-P (manufactured by Dober Research 
Works, Woodbridge, IL; composition is proprietary).  
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Photo 3.4 – Pilot Testing 

 
Photos courtesy of Nevada Irrigation District 

Water quality monitoring was performed during the batch tests at locations 1 through 4 below. 
During one of the nine batch tests, effluent was released to the Bear River, and water quality 
monitoring was performed at locations 1 through 5, which are listed below.  

1. Bear River upstream of the discharge point 
2. Centrifuge effluent prior to coagulant dosing    
3. First settling tank 
4. Second settling tank  
5. Bear River 300 feet downstream of the discharge point 

Results of the water quality testing are presented in Appendix H. Graham (2017) concluded that 
full-scale implementation of the sediment and mercury removal process at Combie Reservoir 
would be able to operate within the regulatory effluent discharge limitations.  

Graham (2017) evaluated ultraviolet absorbance (A254) and specific ultraviolet absorbance 
(SUVA254) at a wavelength of 254 nanometers (nm) as proxies for Hg concentrations in system 
effluent pursuant to methods developed by Ditman, et al. (2009) and Weishaar, et al. (2003). A 
predictive correlation was developed for the total recoverable mercury concentration in filtered 
effluent (filtered or “dissolved” THg) and the total recoverable mercury in unfiltered effluent 
(unfiltered THg) based on total suspended solids (TSS), total dissolved solids (TDS) and A254.   

For mercury and TSS measurement, Graham (2017) collected grab water samples pursuant to 
EPA Method 1669 using laboratory-supplied, acid-washed bottles that were triple rinsed in 
native water, double bagged, and stored on ice in a cooler (< 4.0° C). Samples were shipped 
overnight to Brooks Applied Laboratories (BAL) in Bothel, WA. TSS was analyzed by EPA 160.2, 
and THg was analyzed by EPA 1631. Dissolved fractions were filtered using a 0.45-um capsule 
filter. Field or laboratory filtration was not specified, and the TDS analysis method was not 
specified.  
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For absorbance measurement, samples of filtered, non-acidified water were collected in 1-
centimeter (cm) quartz cuvettes and were stored at room temperature (approximately 25° C). 
Absorbance was measured within 24 hours of sample collection at the United States Geological 
Survey (USGS) Organic Matter Research Laboratory (OMRL) in Sacramento, California. 
Equipment reportedly included a spectrophotometer and a charge-coupled device (CCD) 
detector (Aqualog®; Horiba Instruments Inc.). Absorbance readings were reportedly performed 
on a double-grating monochrometer, 150-watt xenon lamp with a 5-nm bandpass and a 
1-second integration time at wavelengths of 240 to 600 nm. Samples with A254 greater than 
3.0 AU were diluted and reanalyzed.  

Graham (2017) developed the following predictive relationship for filtered THg by analysis of 
variance (ANOVA):  

Filtered THg = 9.032 + 0.387 TSS – 32.563 A254 x 0.087 TDS 
Where:  
Filtered THg = total mercury in filtered water sample [nanograms per liter, ng/L] 
TSS = total suspended solids [milligrams per liter, mg/L] 
A254 = ultraviolet absorbance [absorbance units, AU] at a wavelength of 254 nm 
TDS = total dissolved solids [mg/L] 

Graham (2017) developed the following predictive relationship for unfiltered THg: 

Unfiltered THg = 30.253 + 2.086 TSS – 206.81 A254 – 0.248 TDS 
Where:  
Unfiltered THg = total mercury in unfiltered water sample [ng/L] by EPA 1631 

Correlation coefficients (R2 values) for the multivariate regression models were reported to 
be 0.85 and 0.97, respectively, for prediction of filtered THg and unfiltered THg.   
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4 REGULATORY FRAMEWORK 
The California Environmental Protection Agency (Cal/EPA), including the State Water Resources 
Control Board (SWRCB) and the Department of Toxic Substances Control (DTSC), is responsible 
for protection of public health and the environment. The SWRCB and its nine Regional Water 
Quality Control Boards have the responsibility for the coordination and control of water quality, 
including the protection of the beneficial uses of the waters of the State. The site is located 
within the SWRCB’s Central Valley Region. The SWRCB Division of Water Rights has the 
responsibility to ensure that public interest is served by putting the State’s waters to the best 
possible use, and requires a permit or license authorizing water to be diverted from a specified 
source and put to beneficial use. The DTSC has the responsibility of managing the State’s 
hazardous waste program to protect public health and the environment. 

4.1 WATER QUALITY 
The regulatory framework governing protection of water quality in California is described in the 
Policy for Implementation of Toxic Standards for Inland Surface Waters, Enclosed Bays and 
Estuaries of California, which is also known as the State Implementation Policy (SWRCB, 2005). 
Pursuant to the State Implementation Policy, the following water quality objectives and criteria 
are potentially applicable based on state and federal regulation. 

4.1.1 Federal Water Quality Criteria 

Federal water quality criteria are set forth in the National Toxics Rule (NTR; United States 
Environmental Protection Agency [EPA], 1995) and in the California Toxics Rule (CTR; EPA, 
2000), which is promulgated by the EPA in 40 CFR 131.38. Total recoverable mercury (THg) 
concentrations detected during routine sampling of unfiltered dredge effluent at Combie 
Reservoir in 2003 exceeded 0.050 micrograms per liter (ug/L), which is the CTR criterion for 
protection of human health based on consumption of fish and drinking water. Although this 
criterion applies to total recoverable mercury, it is based primarily on consumption of organic 
mercury (methylmercury, MeHg) in fish tissue.  

4.1.2 Basin Plan Objectives 

Water quality objectives are identified in the Water Quality Control Plan (Basin Plan) for the 
Sacramento River Basin and the San Joaquin River Basin (CRWQCB, 2016). The Basin Plan 
identifies the following existing and potential beneficial uses for the Bear River:   

• Municipal and domestic supply, 
• Agricultural water supply, 
• Hydropower generation, 
• Water contact and non-contact recreation, 
• Warm and cold freshwater habitat, 
• Spawning, reproduction and/or early development of fish, and 
• Wildlife habitat.  

Water quality objectives corresponding to these beneficial uses include EPA and California 
Department of Public Health (CDPH) Maximum Contaminant Levels (MCLs) for drinking water 
specified in Title 22 of the California Code of Regulations (22 CCR), CTR values for protection of 
human health and aquatic life, and agricultural (Ag) water quality objectives.  The Basin Plan 
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defines water quality objectives for metals as dissolved concentrations except for selenium, 
molybdenum and boron, which are defined as total concentrations. 

4.1.3 Ambient Water Quality Criteria 

Ambient water quality recommended criteria are commonly used by the CRWQCB to interpret 
narrative objectives in the Basin Plan. These criteria include California Office of Environmental 
Health Hazard Assessment (OEHHA) fish consumption benchmarks, federal and state 
antidegradation requirements, and waterway-specific benchmarks.  

When federal standards appear to be over-protective or under-protective of the designated 
uses for a specific water body, the CRWQCB may develop site-specific water quality criteria. The 
Clean Water Act (CWA) 303(d) list of impaired water bodies contains such site-specific water 
quality criteria. As listed in the Final 2012 California Integrated Report (SWRCB, 2016; accessed 
online at http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml), 
a ten-mile segment of the Bear River located below Combie Reservoir and extending to Camp 
Far West Reservoir is listed by the SWRCB as impaired for mercury. A TMDL for mercury 
associated with this segment of the Bear River is under development. The CRWQCB has 
previously used EPA MeHg water quality criteria (and the OEHHA screening level) of 0.3 mg/kg 
in fish tissue as a benchmark value to determine whether a surface water body should be listed 
(SWRCB, 2016).  

As an example of site-specific benchmark values for another water body, a MeHg limit of 0.14 
nanograms per liter (ng/L) was established for the water in Cache Creek based on potential fish 
consumption by humans. MeHg limits in trophic level 3 and 4 fish of 0.12 mg/kg and 0.23 mg/kg 
wet weight, respectively, were established for Cache Creek, and a reduction of total mercury 
discharge by 95% is required for individual upstream abandoned mercury mine sites (CRWQCB; 
2005). 

4.1.4 Waste Discharge Requirements 

NID performed an antidegradation analysis in 2012 to support an application for Waste 
Discharge Requirements. CRWQCB subsequently issued a Water Quality Certification (401 
Certification; December 14, 2012), which pertains to the United States Army Corps of Engineers 
(USACE) Nationwide Permit No. 16 under Section 401 of the CWA and serves as a Waste 
Discharge Requirement (WDR) under the Porter-Cologne Water Quality Control Act.  

The 401 Certification sets forth technical requirements related to the Project, including effluent 
limitations and requirements for surface water monitoring and reporting when performing in-
water work or other work that results discharge to surface water.  

As stated in the 401 Certification, the Project was also regulated under Order No. 2003-0017 
DWQ, Statewide General Waste Discharge Requirements for Dredged or Fill Discharges that 
have received State Water Quality Certification (SWRCB, 2003; also referred to as the General 
WDRs), which contains general requirements for compliance with the site-specific 401 
Certification. 

4.1.5 Waste Disposal to Land 

The California Water Code (CWC), Division 7, Chapter 4, Article 4, Sections 13260 through 
13274, pertains to WDRs issued by the CRWQCB. State regulations pertaining to the treatment, 
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storage, processing, or disposal of solid waste are found in California Code of Regulations (CCR) 
Title 27, beginning with Section 20005. Pursuant to Title 27 Section 20090, certain activities are 
exempt from Title 27. For example, discharges of wastewater to land, including evaporation 
ponds and percolation ponds, are exempt provided that:  

• The CRWQCB has issued or waived WDRs; 
• The discharge complies with the applicable water quality control plan; and 
• The wastewater does not need to be managed as a hazardous waste. 

The CRWQCB Non Chapter 15 (Non 15) Program regulates point discharges that are exempt 
from Title 27 pursuant to Subsection 20090 and are not subject to the Federal Water Pollution 
Control Act. The Non 15 Program also regulates the discharge of wastes classified as inert 
pursuant to Section 20230 of Title 27. Section 20230 defines inert waste as solid waste that: 

• Does not contain hazardous waste or soluble pollutants at concentrations in excess of 
applicable water quality objectives; and 

• Does not contain significant quantities of decomposable waste.  

Inert wastes do not need to be discharged at classified waste disposal units, and the CRWQCB 
can prescribe individual or general WDRs for discharges of inert wastes.  

4.2 HUMAN HEALTH 
Screening levels related to protection of human health in the case of routine, long term 
exposure by direct pathways (i.e., ingestion, inhalation and dermal contact) commonly include 
EPA Regional Screening Levels (RSLs) and DTSC Screening Levels (DTSC-SLs). For inorganic 
constituents, background concentrations are also used as a basis for comparison.    

RSLs and DTSC-SLs include inorganic constituent concentrations that are based on the 
protection of public health. In California, DTSC-SLs are commonly used in lieu of RSLs when 
DTSC uses toxicity criteria that are different than the toxicity criteria used by EPA. 

The RSLs and DTSC-SLs are considered conservative. Under most circumstances, the presence of 
a chemical in media at concentrations less than the corresponding RSL or DTSC-SL can be 
assumed not to pose a significant, long-term (chronic) threat to human health. The presence of 
a chemical or inorganic constituent at a concentration in excess of a screening level does not 
necessarily indicate that adverse impacts to human health are occurring or will occur; however, 
further evaluation of potential human health concerns are generally appropriate if screening 
values are exceeded. 

4.3 PLANNING AND PERMITTING 
The Project was supported by the following planning and permitting documents.  

4.3.1 Initial Study 

NID, acting as the lead agency, prepared an Initial Study (IS) under the California Environmental 
Quality Act (CEQA) and determined that a mitigated negative declaration (MND) is the 
appropriate CEQA document and the Project, with implementation of mitigation measures, 
would not result in a significant effect on the environment. The MND was completed in June 
2009 (State Clearinghouse [SCH] No. 2009072068). The Project was approved and the MND was 
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adopted in September 2009. The IS and MND are presented in Appendix B. Mitigation measures 
are summarized in the Implementation Plan (Appendix C).  

To address proposed changes to the approved Project, Dudek (2018) prepared an addendum to 
the IS on behalf of NID. The Project changes included dry mechanical excavation of sediment in 
addition to dredging. The proposed changes were not considered substantial and did not 
require additional mitigation measures. The addendum is presented in Appendix B and includes 
evidence required by Sections 15162 and 15164 of the CEQA Guidelines. The administrative 
record for the Project is located at the NID office, 1036 W. Main Street, Grass Valley, California 
95945. 

4.3.2 Water Quality Certification 

The Project received a Section 401 Clean Water Act certification (WDID#5A29CR00068) from 
the CRWQCB. Requirements are set forth in the Clean Water Act Section 401 Technically 
Conditioned Water Quality Certification: Nevada Irrigation District, Combie Reservoir Sediment 
and Mercury Removal Project (WDID#5A29CR00068), Nevada and Placer Counties (CRWQCB, 
2012). An amended project description was submitted on April 24, 2018 and was subsequently 
approved on March 29, 2019 by the CRWQCB. An additional amendment was submitted on 
May 30, 2019 to include the scope for an additional dredging area within Pond #3 (which was 
not used). This received approval by the CRWQCB on the August 26, 2019. The 401 Clean Water 
Act certification documents and their associated amendments are included in Appendix B, and 
water quality monitoring requirements and results are described below in Section 6.  

4.3.3 Waste Discharge Requirements 

The Project received Waste Discharge Requirements (Order R5-2016-0076-01, NPDES No. 
CAG9950002) from the CRWQCB. Requirements are set forth in the Notice of Applicability 
(NOA) for General Waste Discharge Requirements Order R5-2016-0076, Limited Threat 
Discharges to Surface Water, for the Combie Reservoir Sediment and Mercury Removal Project 
(February 16, 2018). An amended project description was submitted on April 24, 2018 which 
was subsequently approved by the CRWQCB on August 27, 2018. An additional amendment 
with an update to the project description including the option of discharging to either Bear 
River or Combie Pond #3 was submitted on May 9, 2019 and approved on July 5, 2019.  Limited 
Threat Discharge permits and their associated amendments are included in Appendix B, and the 
water quality monitoring requirements and results are described below in Section 6. 

4.3.4 Lake and Streambed Alteration Agreement 

The Project received a Lake and Streambed Alteration Agreement (Notification No. 1600-2010-
0180-R2) from the California Department of Fish and Wildlife (CDFW) North Central Region. An 
amended project description was submitted on April 24, 2018 and this was approved by the 
CDFW on July 27, 2018. The agreement and mitigation measures are presented in Appendix B. 

4.3.5 Surface Mining and Reclamation Act 

California State Mining and Geology Board staff determined that the Project is exempt from the 
Surface Mining and Reclamation Act (SMARA). This determination was made because the 
Project primarily for maintaining capacity in an existing water supply reservoir and the 
extraction of accumulated materials will not extend beyond the original contours of the 
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reservoir (per 14 CCR 3505[a][2]]). A letter documenting the exemption is presented in 
Appendix B. 

4.3.6 Storm Water Pollution Prevention 

The Project was performed under a Storm Water Pollution Prevention Plan (SWPPP), which was 
prepared and modified as necessary throughout the Project to establish Best Management 
Practices (BMPs) and monitoring procedures for storm water runoff. The SWPPP was prepared 
pursuant to the California State Water Resources Control Board (SWRCB) Construction 
Stormwater Program, and coverage was obtained under the Construction General Permit 
(Order No. 2009-0009-DWQ) as amended in 2010 and 2012 (NPDES No. CAS000002). 

4.3.7 Spill Prevention, Control and Countermeasures 

The Project was performed under a Spill Prevention, Control and Countermeasure Plan (SPCCP) 
to address potential spills from temporary storage and transfer of fuel from above ground 
storage tanks (ASTs). The fuel ASTs were used to refuel heavy equipment. The SPCCP was 
prepared pursuant to the requirements of the United States Code of Federal Regulations, Title 
40, Part 112, and was submitted to the Placer County Environmental Health Division (PCEHD) as 
required by the Aboveground Petroleum Storage Act (Assembly Bill 1130). 

4.3.8 Hazardous Materials Business Plan 

NID obtained a California EPA Identification Number (CAL000441570) from the California 
Department of Toxic Substances Control (DTSC) for extraction, collection and temporary 
storage of mercury from the extraction system prior to transport and off-site disposal. The 
Project operated under a Consolidated Emergency Response / Contingency Plan that was 
subject to inspection and oversight by the Placer County Environmental Health Division 
(PCEHD). Documentation of coverage is presented in Appendix B.  

4.3.9 Grading Permit 

A grading permit was not required for the Project. The NID, as a public agency, assumed 
responsibility for the temporary placement of sediment and therefore did not pursue grading 
plan approval through the Placer County Community Development Resource Agency. Pursuant 
to Placer County's Grading, Erosion and Sediment Control ordinance, Article 15.48, Section 
15.48.070, NID ensured that all mitigation measures included in the adopted CEQA document 
for the Project were implemented and assumed responsibility for applicable State water quality 
permit requirements. Documentation is presented in Appendix B.  

4.3.10 Water Rights 

NID consulted with the SWRCB Division of Water Rights and reviewed existing water rights 
documentation with respect to use of water from the Bear River for the mercury extraction 
process. The extraction process required pumping of approximately 150 gallons per minute of 
fresh water from the Bear River for approximately 8 hours per day, resulting in water use of 
approximately 72,000 gpd. Based on review of existing water rights documentation and 
consultation with the Division of Water Rights, no additional water rights were deemed 
necessary for the water use.  
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4.4 MITIGATION MEASURES 
Mitigation measures established in the Project’s 401 Certification, Mitigated Negative 
Declaration and Lake and Streambed Alteration Permit were implemented during the Project. 
The mitigation measures are described in detail in the Implementation Plan (Appendix C).  
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5 SEDIMENT AND MERCURY REMOVAL PROCESS 
This section describes the industrial processes used to implement the Project. The Project was 
designed to remove sediment and mercury from the upper portion of the Combie Reservoir, 
which is depicted on the attached Figure 2. The site layout is depicted on Figures 3 and 4 during 
high-water and low-water conditions, respectively. Field reports are presented in Appendix I.  

5.1 PROCESS OVERVIEW 
The sediment and mercury removal process included three primary components: 

1. Sediment removal (both wet and dry); 
2. Sediment processing to remove heavy minerals; and 
3. Effluent treatment (flocculation and settling).  

An estimated 47,872 cubic yards (cy) of sediment were removed from Combie Reservoir as 
summarized in the following table. Approximately 79% of this total was removed by dry 
excavation, and approximately 21% was removed by wet dredging.  

Table 5.1 – Summary of Sediment Removal 
Removal Process Quantity Estimate (cy) Method of Estimation 

Dry Excavation, 2018 38,000 Truck count, pre- and post-excavation drone 
survey 

Wet Dredging, 2019 9,872 Pre- and post-dredging bathometric survey 
Total 47,872  

To date, an estimated 8,752 cy of sediment have been removed from the site for use as 
engineered fill on land. The remainder of the sediment is currently stockpiled at the site under 
a Storm Water Pollution Prevention Plan (SWPPP) with erosion and sediment control best 
management practices (BMPs).  

Table 5.2 – Fate of Sediment 
Location Quantity Estimate (cy) Method of Estimation 
On-Site, Northern 
Stockpiles 37,309 Survey, June 2020 

On-Site, Southern 
Stockpiles 1,811 Estimate 

Removed from Site  8,752 Contractor truck counts and payment receipts 
Total 47,872  

 
5.1.1 Sediment Removal 

Sediment was removed by conventional wet and dry methods: 
a. Dry mechanical excavation during the annual low-water period, and 
b.  Wet cutter-head suction dredging during the normal high water period.  
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Dry excavation was performed from October 3 through November 14, 2018. Excavators, 
bulldozers and haul trucks were used to remove the upper 15 feet of sediment (estimated 
38,000 cubic yards) during the low-water period. The sediment removal area is depicted in 
greater detail on Figures 5 and 6. 

Photo 5.1 – Sediment Removal by Dry Mechanical Excavation 

 
GLEI, 2018 

The sediment was transported using three 25-cubic-yard Caterpillar off-road haul trucks that 
traveled north approximately one mile along the levy road to the process area. Most of the 
excavated sediment was placed in the primary stockpile area located to the north of the 
process area, while approximately 4,000 cubic yards of sediment from excavation blocks A and 
B were stockpiled at the process area. Excavation blocks A and B were selected for mercury 
extraction based on pre-excavation test results, which indicated that free liquid mercury was 
more likely to occur in the coarser sediment grain sizes at these locations.  

Dredging was performed during normal high-water conditions from June 26 to August 22, 2019 
using a barge and excavator-mounted Eddy Pump EXH-6000 hydraulic pump attachment six-
inch-diameter cutter-head suction dredge. The dredging operation was tracked by GPS 
equipment mounted to the dredge, and was periodically recorded by bathometric survey. 
Bathometric surveys performed pre-dredging and post-dredging recorded the removal of 9,872 
cubic yards of sediment as measured in place. Survey records are presented in Appendix D.  

 

 

 



Project No. 4688.02 Project Completion Report  
July 30, 2020 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5  |  29 

Photo 5.2 – Dry Mechanical Excavation and Transport 

 
NV5, 2018 

Photo 5.3 – Dry Sediment Storage at Northern Stockpile Area 

 
NV5, 2019 
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Photo 5.4 – Sediment Storage Erosion Control BMPs 

 
NV5, 2019 

Photo 5.5 – Floating Dredge and Silt Curtain 

 
 NV5, 2019. Equipment from Ahtna Marine & Construction Company  
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Photo 5.6 – Dredge, Silt Curtain and Floating Slurry Pipeline 

 
NV5, 2019. Equipment from Ahtna Marine & Construction Company  

Photo 5.7 – Dredge Cutter Head – Eddy Pump EXH 6000 Hydraulic Excavator Attachment 

 
NV5, 2019. Equipment from Eddy Flow, Ahtna Marine & Construction Company  
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Photo 5.8 – Dredge Survey Boat 

 
NV5, 2019. Equipment from Ahtna Marine & Construction Company 

The sediment slurry was transported approximately 4,500 feet north-northwest using an Eddy 
Pump 6-inch-diameter booster pump and six-inch-diameter HDPE pipeline to the process area. 
In July 2019 the original Cornell 4SP booster pump was replaced with an Eddy Pump HD 6000  
booster pump, which increased the solids content of the slurry transported to the extraction 
plant and allowed for simplification of the extraction plant as discussed below in Section 5.1.2.   

Photo 5.9 – Booster Pump (Eddy Pump HD 6000) and 6” Slurry Line at Southern End of Levy 

 
NV5, 2019. Equipment from Ahtna Marine & Construction Company 
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5.1.2 Sediment Processing 

An extraction system was constructed to demonstrate that a centrifugal concentrator can be 
used on an industrial scale in combination with both dry and wet sediment removal techniques. 
Sediment slurry was fed to a 30-inch-diameter Knelson MR centrifugal concentrator to separate 
dense particles (“heavy” minerals with high specific gravity) from less dense sediment particles 
in a fluidized bed formed within the concentrating rings. Several different system configurations 
were employed to feed sediment slurry through the centrifugal concentrator, as depicted in 
Figures 8 through 11.  

The upper 15 feet of sediment were removed from the northern end of Combie Reservoir. This 
shallow sediment consisted of relatively fine materials (i.e., silt and fine sand). Previous 
sediment characterization, including the 2016 and 2017 drilling programs and the 2018 bulk 
sampling and incremental sampling programs (see Section 3.3.3), demonstrated that mercury 
was present in the shallow sediment at relatively low concentrations and was bound to fine 
sediment and amalgamated to small quantities of fine gold.  

Free liquid mercury was not identified in the shallow sediment during pre-excavation sampling 
and was not encountered during processing. Therefore, the extraction system performance was 
tracked by monitoring the extraction of other heavy minerals such as fine gold. The process was 
monitored and modified to optimize its effectiveness and efficiency in combination with 
dredging and dry excavation.  

The process area details are depicted on Figure 7. An excerpt of Figure 7 is presented below. 
Process flow diagrams are presented as Figures 8 through 11. 

Figure 5.1 – Extraction System and Effluent Treatment 

 
Excerpt of Figure 7 
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The original process flow diagram (Figure 8) was modified for processing of dry, mechanically-
excavated sediment (Figure 9). The dry sediment process included: 

a. Homogenization of dry sediment and scalping of oversize materials using mechanical 
vibrating screens and conveyors (Colt 600 Powerscreen), 

b. Addition of water and agitation to create a slurry, 
c. Scalping of the slurry to <2.0 mm (#10 mesh), 
d. Staging of the slurry in an agitation tank, 
e. Removal of heavy minerals using a 30-inch diameter Knelson centrifugal 

concentrator, 
f. Collection of sand concentrates from the concentrator, and 
g. Discharge of slurry to the effluent treatment system.   

An aerial photograph of the process area during this early stage of operation is presented 
below. The photograph depicts the screen, agitator tanks, concentrator, receiving pond (“muck 
pond”) and dewatering pond.  

Photo 5.10 – Processing of Mechanically-Excavated Sediment 

 
NV5, 2019 
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Photo 5.11 – Screening of Dry Sediment 

 
NV5, 2019. Equipment from Colt (600 Powerscreen) 

Photo 5.12 – Agitation Tank 

 
NV5, 2019. Equipment from GLEI 
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Photo 5.13 – Extraction Equipment and Controls 

 
NV5, 2019. Equipment from FLSmidth Ltd. 

Figure 5.2 – Knelson Concentrator Cutaway 

 
FLSmidth Ltd., 2019 
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Figure 5.3 – Knelson Concentrator Schematic 

 
FLSmidth Ltd., 2020 

The original process flow diagram (Figure 8) was modified for processing of dredged slurry 
(Figure 10). The modified dredged slurry process included: 

a. Scalping of the slurry to <2.0 mm (#10 mesh), 
b. Modification of slurry density and gradation using two banks of hydrocyclones, 
c. Staging of the slurry in an agitation tank, 
d. Removal of heavy minerals using the Knelson concentrator, 
e. Collection of sand concentrates from the concentrator, and 
f. Discharge of slurry to the effluent treatment system.   

The process was further modified by removal of the hydrocyclones. This simplification was 
made possible by replacement of the original Cornell 4SP slurry booster pump at the southern 
end of the levy road with a specialized Eddy Pump HD 6000 slurry booster pump that allowed 
for transport of higher-density slurry (i.e., 50% solids content in comparison to the original 15% 
solids content). Because of the higher slurry density, hydrocyclones were no longer needed 
prior to concentration.  This simplified dredged slurry process included: 

a. Scalping of the slurry to <2.0 mm (#10 mesh), 
b. Staging of the slurry in an agitation tank, 
c. Removal of heavy minerals using the Knelson concentrator, 
d. Collection of sand concentrates from the concentrator, and 
e. Discharge of slurry to the effluent treatment system.   

Booster pump specifications and process flow diagrams are presented in Appendix D.  
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Photo 5.14 – Slurry Concentrates from Centrifuge 

 
NV5, 2019 

In general, the concentrator was operated continuously during each eight-hour dredging shift, 
although concentrator performance was also evaluated for shorter run times (e.g., two to four 
hours). At the end of each concentrator run, the slurry feed was redirected to the receiving 
pond, the centrifuge was stopped, and concentrates that had collected in the centrifuge were 
flushed from the centrifuge with water into a plastic trough. The concentrates from each run 
were collected and tested as described in Section 7.  

5.1.3 Effluent Treatment 

Post-extraction effluent treatment included: 
a. Discharge to a receiving pond (“muck pond”) for primary settling, 
b. Excavation and dewatering of solids from the receiving pond, 
c. Flow by gravity into a series of four settling ponds, and 
d. Flocculent injection to remove fine suspended solids. 

The following water quality monitoring was performed during the treatment process: 
 Water quality parameters (turbidity, pH) were continuously monitored at the flocculent 

injection circuit to adjust the flocculent dose.  
 Compliance monitoring was performed pursuant to the Project permit documents (see 

Section 6).   
 Additional grab samples of system effluent and receiving water were routinely obtained 

for laboratory analysis of total mercury (THg) and methylmercury (MeHg) concentrations. 
A subset of the samples were tested for hardness, TSS, manganese, dissolved oxygen and 
electrical conductivity. 

CONCENTRATES FLUSHED 
FROM CENTRIFUGE AT 
THE END OF EACH RUN 
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 Water quality parameters were continuously monitored at the final settling pond and in 
the upstream receiving water to develop a correlation between the real-time monitoring 
parameters and mercury concentrations measured in the laboratory (see Section 8). 

Pond areas and volumes are listed below. 

Table 5.1 – Settling Ponds 

Pond Area (sf) Depth (ft) Volume (cf) 

Receiving Pond 5,600 5 28,000 
Primary Dewatering Pit 3,400 4 13,600 
Secondary Dewatering Pit 2,500 4 10,000 
Settling Pond No. 1 5,500 5 27,500 
Settling Pond No. 2 8,400 5 42,000 
Settling Pond No. 3 15,000 5 75,000 
Settling Pond No. 4 18,000 5 90,000 

 
Photo 5.15 – Settling Ponds 

 
NV5, 2019 
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Photo 5.16 – Settling Pond No. 3 

 
NV5, 2019 

Photo 5.17 – Sediment Removal and Dewatering 

 
NV5, 2019 
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Photo 5.18 – Flocculant Injection and Real-Time Monitoring 

 
NV5, 2019 

Photo 5.19 – Flocculent Dosing and Monitoring Equipment 

 
NV5, 2019. Equipment from WSA 
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Photo 5.20 – Flocculent Injection Pumps 

 
NV5, 2019. Equipment from WSA 

Photo 5.21 – Flocculent Injection Port and Monitoring Port 

 
NV5, 2019. Equipment from WSA 
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5.2 PROCESS COMPONENTS 
Components of the sediment removal and mercury extraction process are outlined below.  

1. Sediment removal 
a. Dry operations during low-water conditions: 

i. Pre-excavation sampling to evaluate mercury content and gradation of sediment 
ii. Stabilization of traffic areas using high-flotation wooden mats 

iii. Installation of erosion and sediment control BMPs at excavation area perimeter 
iv. Excavation of sediment using track mounted excavators and bulldozer 
v. Loading and transport of sediment by haul trucks 

vi. Monitoring of upstream and downstream water quality  

b. Wet dredging operations during normal high-water conditions:  
i. Pre-dredging sampling for mercury content and gradation (during low-water 

reservoir period) 
ii. Dredging by barge-mounted cutter-head suction dredge (336 Caterpillar excavator 

with Eddy Pump EXH 6000 hydraulic excavator attachment) 
iii. Retention of turbid water within turbidity curtain 
iv. Conveyance of slurry in 6-inch-diameter HDPE pipe using six-inch-diameter Eddy 

Pump HD 6000 slurry booster pump 
v. Monitoring of upstream and downstream water quality 

2. Sediment processing to extract heavy minerals 
a. Processing of dry, mechanically-excavated sediment 

i. Homogenization of dry sediment and scalping of oversize materials using 
mechanical vibrating screens and conveyors (Colt 600 Powerscreen), 

ii. Addition of water and agitation to create a slurry, 
iii. Scalping of the slurry to <2.0 mm (#10 mesh), 
iv. Staging of the slurry in an agitation tank, 
v. Monitoring and adjustment of slurry density and flow rate, 

vi. Removal of heavy minerals using a 30-inch diameter centrifuge (Knelson 
concentrator), 

vii. Collection of sand concentrates from the concentrator, and 
viii. Discharge of slurry to the effluent treatment system.   

3. Processing of sediment slurry from wet dredging operations 
a. Scalping of the slurry to <2.0 mm (#10 mesh), 
b. Modification of slurry density and gradation using two banks of hydrocyclones 

(modified system, see Figure 10; the hydrocyclones were not used in the simplified 
system, see Figure 11), 

c. Staging of the slurry in an agitation tank, 
d. Monitoring and adjustment of slurry density and flow rate, 
e. Removal of heavy minerals using the Knelson concentrator, 
f. Collection of sand concentrates from the concentrator, and 
g. Discharge of slurry to the effluent treatment system.   
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4. Effluent treatment 
a. Discharge to a receiving pond (“muck pond”) for primary settling, 
b. Excavation and dewatering of solids from the receiving pond, 
c. Flow by gravity into a series of four settling ponds, 
d. Flocculent injection to remove fine suspended solids,  
e. Monitoring: 

i. Continuous monitoring of water quality parameters (turbidity, pH) at the 
flocculent injection circuit to adjust the flocculent dose,  

ii. Routine compliance monitoring pursuant to the Project permit documents (see 
Section 6),   

iii. Effluent and receiving water sampling and analysis for THg and MeHg, 
iv. Continuous monitoring of water quality parameters in effluent and upstream 

receiving water to develop a correlation between the real-time monitoring 
parameters and laboratory-measured mercury concentrations (see Section 8), and 

f. Discharge of clean effluent. 

5. Re-use and disposal 
a. Re-use of saleable aggregate and soil products,  
b. Blending of non-designated sand concentrates into the non-saleable sediment,  
c. Placement of non-saleable sediment as engineered fill under grading permit, and 
d. Disposal of any designated and/or hazardous wastes at a licensed facility.  

5.3 PROJECT TIMELINE 
The Project included sediment characterization (2016-2018), sediment removal and processing 
(2018-2019), and sediment management (2020) as summarized in Table 5.2 below. 

Table 5.2 – Project Timeline 
Work Item  Start Date End Date 

Sediment Characterization 
  2016 Drilling Program 10/19/16 10/24/16  
  2017 Drilling Program  10/11/17 10/12/17 
  2018 Bulk Sampling and Incremental Sampling 09/24/18 10/12/18 
Sediment Removal by Dry Mechanical Excavation 
  2018 Mobilization and Site Improvements  09/24/18 10/02/18  
  2018 Dry Excavation and Stockpiling  10/02/18 11/03/18  
  2018 Causeway Repairs  09/28/18 10/02/18 
  2018 Winterization  10/05/18 11/03/18  
  2018 Demobilization  11/01/18 11/16/18  
Sediment Removal by Wet Dredging 
  2019 Slurry Conveyance Pipeline Construction 05/08/19 05/24/19 
 2019 Dredge Mobilization and Setup 06/26/19 07/01/19 
  2019 Dredge Operation: Modified configuration (Figure 10) 07/02/19 07/17/19 
  2019 Dredge Operation: Simplified configuration (Figure 11) 08/07/19 08/20/19 
  2019 Dredge Operation: No concentrator, direct to ponds 08/21/19 08/22/19 
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Heavy Mineral Extraction 
  2019 Plant Mobilization, Construction, Testing and Modification 04/30/19  06/07/19 
  2019 Plant Operation: Dry excavated sediment (Figure 9) 06/10/19 06/26/19  
  2019 Plant Operation: Dredged slurry, modified (Figure 10) 07/02/19 07/17/19 
  2019 Plant Operation: Dredged slurry, simplified (Figure 11) 08/02/19 08/20/19 
Effluent Treatment 
  2019 Pond/Floc Mobilization and Setup 04/22/19 05/24/19  
  2019 Pond/Floc Operation: Dry sediment (Figure 9) 06/03/19 06/26/19  
  2019 Pond/Floc Operation: Slurry, modified (Figure 10) 07/02/19 07/17/19 
  2019 Pond/Floc Operation: Slurry, simplifed (Figure 11) 08/07/19 08/20/19 
  2019 Pond/Floc Operation: No concentrator, direct to ponds 08/21/19 08/22/19 
Site Restoration 
  2019 Dredge Demobilization 08/23/19  09/06/19 
  2019 Plant Demobilization and Pond Regrading  08/23/19  09/30/19 
  2019 Winterization: stockpile grading, BMPs, hydroseeding  09/16/19  10/02/19 
Sediment Transportation and Placement 
  2020 Sediment Transport and Placement Anticipated 2020  

 

5.4 QUANTITIES AND PRODUCTION RATES 
Quantities and production rates are summarized in Table 5.3 below.  

Table 5.3 – Quantities and Production Rates 
Work Item  Quantity Unit 

Sediment Removal 
  Sediment Removal by Dry Mechanical Excavation 38,000 cy 
  Sediment Removal by Wet Dredging 9,872 cy 
  Total Sediment Removal 47,872 cy 
Extraction System Processing 
  Dry Sediment Processed 2,850 cy 
  Dredge Slurry Processed  7,400 cy 
  Fresh water usage for concentrator 150 gpm 
  Slurry production rate, average (8-hour shift, modified booster pump) 180,000 gpd 
  Slurry production rate, maximum 238,000 gpd 
  Total Mercury Removed (see Table 5.4)  37 lb 
Effluent Treatment 
  Effluent treated 3,772,000 gal 
  Effluent production rate, average (8-hour shift, modified booster)  128,800 gpd 
  Effluent production rate, maximum  170,300 gpd 
  Sediment treated  10,250 cy 
  Flocculant used 3,338  gal 
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Reuse and Disposal 
  Sediment removed for construction use  8,752 cy 
  Sediment secured onsite 39,120  cy 
  Waste disposed 0 tons 

 
Mercury removal was calculated as total quantity of sediment removed from the watercourse 
(based on terrestrial and bathometric survey data, as well as truck counts for offhauled 
sediment) multiplied by the average total mercury concentration (based on pre-excavation 
multi-increment sampling of each excavation block and laboratory analysis). The calculation is 
summarized below.  

Table 5.4 – Mercury Removal 
Parameter Value Unit Method 

Total sediment removed 47,872 cy Survey 
Total sediment removed 1,292,544 cf Calculation 
Average stockpile dry density 100 pcf ASTM D112 
Total sediment removed, dry 129,254,400 lb Calculation 
Total sediment removed, dry 58,628,810 kg Calculation 
Average sediment THg concentration 0.29 mg/kg MIS / EPA 7471A 
Total mercury removed 17,002,355 mg Calculation 
Total mercury removed 37 lb Calculation 
Notes: 
ASTM = ASTM International 
EPA = United States Environmental Protection Agency 
MIS = Multi-Increment Sampling 

5.5 WATER USE 
The mercury extraction process required fresh water supply for suspension of heavy minerals in 
the fluidized bed of the concentrator. Fresh water was pumped from the Bear River at 
approximately 150 gallons per minute (gpm), through a KC-CD30 water filter (see Appendix D) 
and into the concentrator water jacket at pressures ranging from 25 to 65 kilopascals (KPa) (3.6 
to 9.4 psi).  

5.6 MAXIMUM DEPTH OF EXCAVATION 
Sediment depth within the Project’s sediment removal area ranges from less than five to 
deeper than 35 feet. The depth of sediment removal by dry excavation and wet dredging 
generally did not exceed 15 feet. Native soil/rock at the base of the reservoir was not disturbed.  

5.7 EQUIPMENT 
Equipment is listed below for site mobilization; development and construction; dredge 
assembly and support; and construction administration. 
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Table 5.5 – Equipment List, Mobilization 
Quantity Type Work Item 

1 Caterpillar D6T bulldozer Clearing, grubbing 
1 Survey and GPS model for bulldozer Grade control 
1 Komatsu 220 excavator with thumb Grubbing, loading 
1 2,000-gallon Ford water truck Dust control, fire protection 
1 High-side semi end-dump Debris removal 
1 Caterpillar CS 64 smooth drum roller Compaction, pond, containment, areas 

GLEI, 2018 

Table 5.6 – Equipment List, Dry Excavation Construction and Operation 
Quantity Type Work Item 

1 Caterpillar 1055 telehandler forklift Unloading, dredge mat transport, site support 
1 Caterpillar D6T bulldozer Grading and finishing pond and containment 
1 Survey and GPS model for bulldozer Grade control 
1 Komatsu 220 excavator with thumb Sediment removal and loading 
1 Hyundai 290 long reach excavator Sediment Removal 
3 Caterpillar 735 haul trucks Dry sediment transport 

50 Wooden flotation mats Ground control / equipment support 
GLEI, 2018 

Table 5.7 – Equipment List, Dredge Assembly and Operation 
Quantity Type Work Item 

1 Diesel 8-inch cutter head dredge Sediment removal 
1 Rough terrain crane Dredge unloading, assembly, launch 
1 Survey boat Dredge access, survey support 
1 Work boat Dredge access, fuel 
1 1,000 ft floating 6” HDPE discharge pipe Dredge product delivery to booster pump 
1 Caterpillar 1055 telehandler forklift Dredge assembly, floating pipe assembly 
1 Booster pump with containment Sediment transport to plant 
1 375 ft Silt curtain Secondary protection for discharge area 
1 Fuel tank and containment Support dredge, booster, work boat 
1 Ste marine signage, buoys, delineation Near-dredge operation safety 
2 Water-borne spill kits Containment at work boat and booster 
1 Silt curtain and associated material Containment of sediment at dredge area 

GLEI, 2019 
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Table 5.8 – Equipment List, Extraction Plant Construction and Operation  
Quantity Type Work Item 

1 JCB 512 Forklift Unloading, transport, site support 
1 Caterpillar 950 Loader Screen loading, truck loading 
1 Caterpillar 321 excavator Loading, dewatering 
1 Polaris Ranger cart Personnel Transport 
1 250 KW generator Slurry plant 
1 Caterpillar 735 Haul Truck Dry sediment transport 
1 Colt 600 power screen Dry sediment screening 
1 6” booster pump Fresh water supply to plant 
1 2000-gallon Ford water truck Dust control, soil treatment, fire suppression 
1 Slurry plant  See process design diagrams for details 

Table 5.9 – Equipment List, Pond/Flocculation Construction and Operation 
Quantity Type Work Item 

1 Caterpillar D6T bulldozer Grading and finishing pond and containment 
1 Survey and GPS model for bulldozer Grade control 
1 Caterpillar CS 64 smooth drum roller Compaction, pond, containment, areas 
1 Caterpillar 321 excavator Pond construction, loading, dewatering 
1 Hyundai 290 long reach excavator Sediment removal and dewatering 
1 Caterpillar 735 Haul Truck Dry sediment transport 
1 2000-gallon Ford water truck Dust control, soil treatment, fire suppression 
1 6” Eddy Pump booster pump Sediment transport  
1 Rough terrain crane Set booster pump and connect floating line 
1 4,900 ft 6” HDPE discharge pipe Sediment transport to plant 
2 McElroy Trac Star 6-18 HDPE welder Pipe welding 
1 Cat 299 skid steer w/ bucket, forks Pipe welding support 
1 JD 310 backhoe w/ bucket, forks Pipe welding support 
2 WSA slurry injection trailers Flocculent injection circuit 
1 4” water pump Pond effluent discharge 

GLEI, 2019 
Table 5.10 – Administrative Equipment List 

Quantity Type 
1 Job trailer 20’ x 48’ with desks, chairs, tables, safety equipment 
3 Conex box for equipment and sample storage 
1 33 KW generator 

12 Two-way radios 
4 Spill kits 
1 SWPPP materials 
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1 Signage, delineators, traffic cones 
  GLEI, 2019 

5.8 PROJECT PHASES AND TASKS 
This section summarizes tasks for each phase of the Project.  

Table 5.11 – Project Tasks, Year 1, Dry Mechanical Excavation 
Planning and Design March-June 2018 

NID 
Confirm and approve overall Project objectives and schedule 
Execute and administer grant and contracts 
Perform cadastral and topographic surveys of process area 

NV5 

Review permit requirements and prepare amendments 
Define procedures for water quality and process monitoring 
Prepare Implementation Plan 
Prepare Quality Assurance Plan 
Prepare Health and Safety Plan 
Prepare Storm Water Pollution Prevention Plan (SWPPP) 
Prepare Spill Prevention, Containment and Countermeasure Plan (SPCCP) 

GLEI 
Prepare work plan for sediment removal and processing 
Prepare process site layout and design 
Prepare site safety plan 

TSF Prepare work plan for public outreach 
USGS Prepare work plan for environmental monitoring 

Year 1 Mobilization And Site Construction July 2018 

NID 
Lower Combie Reservoir water surface 
Administer grant and contracts 
Coordinate biological monitoring 

NV5 
Pre-excavation sediment sampling and analysis 
Pre-operation compliance monitoring 
Periodic construction monitoring and documentation 

GLEI 

Mobilization  
Process site grading and construction 
Plant construction 
Storm water BMP installation 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 

Year 1 Implementation August-November 2018 

NID 
Maintain Combie Reservoir water surface 
Administer grants and contracts 
Coordinate biological monitoring 

NV5 
Compliance monitoring and documentation 
Construction monitoring and documentation 
Storm water monitoring 
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GLEI 

Pre-excavation survey of excavation area, stockpile area and placement area 
Mat installation 
Sediment excavation 
Sediment stockpiling 
Sediment placement and compaction 
Post-excavation survey of excavation area, stockpile area and placement area 
Storm water management, BMP installation and maintenance 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 

Year 1 Winterization and Demobilization November 2018 

NID Administer grant and contracts 

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 
Annual reporting 

GLEI 
Winterization 
Equipment demobilization 
Storm water management, BMP installation and maintenance 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 

Table 5.12– Project Tasks, Year 2, Dredging 
Year 2 Planning and Design January-March 2019 

NID Administer grant and contracts 

NV5 

Review Year 1 performance and compliance and overall system effectiveness 
Review permit requirements and prepare amendments if necessary 
Review and revise Implementation Plan if necessary 
Update SWPPP and SPCCP to address system modifications if necessary 

GLEI Review and revise work plan for sediment removal and processing if necessary 
Review and revise process site layout and design if necessary 

TSF Review and update work plan for public outreach if necessary 
USGS Review and work plan for environmental monitoring if necessary 

Year 2 Mobilization and Site Construction April 2019 

NID Administer grant and contracts 
Coordinate biological monitoring 

NV5 Pre-operation compliance monitoring 
Periodic construction monitoring and documentation 

GLEI 

Mobilization  
Dredge assembly and testing 
Conveyance pipeline installation 
Booster pump installation 
Extraction plant construction 
Pond and floc circuit construction 
Storm water BMP installation 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 



Project No. 4688.02 Project Completion Report  
July 30, 2020 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5  |  51 

Year 2 Planning and Design January-March 2019 

NID Administer grant and contracts 

NV5 

Review Year 1 performance and compliance and overall system effectiveness 
Review permit requirements and prepare amendments if necessary 
Review and revise Implementation Plan if necessary 
Update SWPPP and SPCCP to address system modifications if necessary 

GLEI Review and revise work plan for sediment removal and processing if necessary 
Review and revise process site layout and design if necessary 

TSF Review and update work plan for public outreach if necessary 
USGS Review and work plan for environmental monitoring if necessary 

Year 2 Implementation May-August 2019 

NID Administer grant and contracts 
Coordinate biological monitoring 

NV5 

Compliance monitoring and documentation 
Performance monitoring and documentation 
Construction monitoring and documentation 
Storm water monitoring 

GLEI 

Dredge operation 
Plant operation and modification 
Pond maintenance 
Storm water management, BMP installation and maintenance 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 

Year 2 Winterization and Demobilization September 2019 

NID Administer grant and contracts 

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 
Annual reporting 

GLEI 

Winterization 
Dredge, pond, pipe and booster pump demobilization 
Sediment stockpile grading and BMP installation 
Equipment demobilization 
Storm water management, BMP installation and maintenance 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 

Table 5.13 – Project Tasks, Year 3, Sediment Removal 
Year 3 Planning And Design January-February 2020 

NID Administer grant and contracts 
Select sediment placement locations 

NV5 Data evaluation and report preparation 
Update SWPPP to address sediment removal 

GLEI Plan and schedule sediment removal 
TSF Review and update work plan for public outreach if necessary 
USGS Review and work plan for environmental monitoring if necessary 
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Year 3 Sediment Removal Pending 

NID Administer contracts 

NV5 Periodic construction monitoring and documentation 
Storm water monitoring 

GLEI 
Mobilization  
Sediment loading, transport and placement 
Storm water BMP installation 

TSF Public outreach tasks pursuant to work plan 
USGS Environmental monitoring tasks pursuant to work plan 

Implementation Closeout And Final Documentation June 2020 

NID Close out grant and contracts 

NV5 Review and evaluate data 
Prepare project completion report 

GLEI Contract closeout 
TSF Prepare final documents and provide content for summary report 
USGS Prepare summary report 



Project No. 4688.02 Project Completion Report  
July 30, 2020 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5  |  53 

6 COMPLIANCE MONITORING 
This section describes the compliance monitoring performed to demonstrate that the Project 
was conducted in accordance with permit requirements. Compliance monitoring results are 
presented in Appendix F. Compliance monitoring documented that the Project successfully 
removed sediment from a mercury-impaired reservoir in compliance with regulations and 
without exceedance of water quality objectives. Compliance monitoring was conducted by NV5. 
The compliance monitoring program is described below.  

6.1 PERMIT REQUIREMENTS 
Discharge from the Project was subject to the following requirements: 

 Clean Water Act Section 401 Technically Conditioned Water Quality Certification: Nevada 
Irrigation District, Combie Reservoir Sediment and Mercury Removal Project 
(WDID#5A29CR00068), Nevada and Placer Counties (401 Certification; CRWQCB, 
December 14, 2012) 

 Notice of Applicability (NOA) for General Waste Discharge Requirements Order R5-2016-
0076, Limited Threat Discharges to Surface Water, for the Combie Reservoir Sediment and 
Mercury Removal Project (WDRs; CRWQCB, February 16, 2018; Order R5-2016-0076-01, 
NPDES No. CAG9950002) 

 Lake and Streambed Alteration Agreement (Notification No. 1600-2010-0180-R2) (CDFW; 
December 21, 2011; extension dated November 16, 2017) 

 General Permit for Storm Water Discharges Associated with Construction and Land 
Disturbance Activities, Order No. 2009-0009-DWQ 

 Code of Federal Regulations (CFR) Title 40, Part 112, Oil Pollution Prevention (Spill 
Prevention, Control and Countermeasure Plan) 

Permit documents outlining specific reporting requirements are presented in Appendix B.  

6.2 SURFACE WATER MONITORING 
6.2.1 401 Certification 

Pursuant to the 401 Certification (CRWQCB, 2012; see Appendix B), surface water sampling was 
required: 

1. When performing any in-water work;  
2. In the event that Project activities result in any materials reaching surface waters; or 
3. When any activities result in the creation of a visible plume in surface waters. 

Monitoring is to be performed at the following locations, as depicted below:  
1. Upstream out of the influence of the Project (location RSW-001); and 
2. 300 feet downstream of the work area (location RSW-002). 

Monitoring parameters are listed in the following table. Monitoring locations are depicted on the 
following figure. 
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Table 6.1 – Monitoring Parameters for 401 Certification  

Parameter Unit Type of 
Sample 

Minimum Sampling 
Frequency 

Analytical Test 
Method 

Turbidity NTU Grab (1) Every 4 hours during 
in-water work 

EPA 180.1, Standard 
Method 2130 B-2011 
(2) 

Settleable 
material mL/L Grab (1) Every 4 hours during 

in-water work 
Volumetric (Imhoff 
cone) (2)(5) 

Visible 
construction-
related pollutants 
(3) 

Observations Visual 
Inspections 

Continuous 
throughout the 
construction period 

n/a 

Temperature degrees C Grab (1) Every 4 hours during 
in-water work 

Standard Method 2550 
B-2010 (2) 

CRWQCB, 2012 
Notes: 
(1) Grab sample shall not be collected at the same time each day to get a complete representation of 

variations in the receiving water. 
(2) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations 

(CFR) Part 136 (available at https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are 
specified for a given pollutant, method shall be approved by Central Valley Water Board staff. 

(3) Visible construction-related pollutants include oil, grease, foam, fuel, petroleum products, and 
construction-related, excavated, organic or earthen materials. 

(4) NTU = nephelometric turbidity unit 
(5) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method 

detection limit for measurement of settleable solids: Fill an Imhoff cone to the one-liter mark with a 
thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside 
surface of the cone with a stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the 
volume of settled material in the cone as milliliters per liter. Where a separation of settleable and 
floating materials occurs, do not include the floating material in the reading. Notwithstanding any 
provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this 
part shall be 0.4 mL/L.  

6.2.2 Waste Discharge Requirements 

Pursuant to the Notice of Applicability (CRWQCB, 2018; see Appendix B), monitoring in 
accordance with the Limited Threat General Order must begin upon initiation of discharge. 
Monitoring and reporting requirements are set forth in Attachment C of the Limited Threat 
General Order (see Appendix B). Project-specific monitoring and reporting requirements for the 
effluent and receiving water are set forth in the Notice of Applicability and are summarized 
below.  

Monitoring was performed at the locations identified in the following figure and table. 
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Figure 6.1 – Map of Compliance Monitoring Points 

 
Aerial photograph from Google Earth, imagery date 2016 
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Table 6.2 – Monitoring Points for Limited Threat General Order 

Discharge 
Point Name 

Monitoring 
Location 

Name 
Monitoring Location Description 

001 EFF-001 
A location where a representative sample of the effluent can be 
collected prior to discharging to Bear River within 50 feet of the final 
treatment of turbidity curtains. 

n/a RSW-001 Bear River, approximately 200 feet upstream of the 
Material Separation and Dewatering System. 

n/a RSW-002 Combie Reservoir, approximately 200 feet downstream from the 
furthest extent of dredging in Combie Reservoir (southwestern edge). 

CRWQCB, 2018 

When discharging to surface water, effluent monitoring at location EFF-001 included the 
following parameters. 

Table 6.3 – Effluent Monitoring Parameters for Limited Threat General Order 

Parameter Unit Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Test Method 
Total flow MGD Estimate 1/day (1) 
Electrical conductivity @25°C umhos/com Grab 1/quarter (1), (2) 
pH standard units Grab 1/day (1), (2) 
Turbidity NTU Grab 1/day (1), (2) 
TSS mg/L Grab 1/week (2) 
Manganese, total recoverable ug/L Grab 1/month (2) 
Mercury, total recoverable ug/L Grab 1/month (2), (3), (4) 
Methylmercury, total recoverable ng/L Grab 1/month (2), (3), (4) 
Acute toxicity % survival Grab 1/project term (2), (5) 
Chronic Toxicity n/a Grab 1/project term (2), (5) 

CRWQCB, 2018 
Notes: 
(1) A hand-held field meter may be used, provided the meter utilizes an EPA-approved algorithm/ 

method and is calibrated and maintained in accordance with the manufacturer's instructions. 
A calibration and maintenance log for each meter used for monitoring required by this Monitoring 
and Reporting Program shall be maintained at the Facility. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 or by methods 
approved by the CRWQCB. 

(3) Unfiltered methylmercury and total mercury samples shall be taken using clean hands/dirty hands 
procedures, as described in EPA Method 1669, Sampling Ambient Water for Trace Metals at EPA 
Water Quality Criteria Levels, for collection of equipment blanks (Section 9.4.4.2), and shall be 
analyzed by EPA Method 1630/1631 (Revision E) with a reporting limit of 0.05 ng/L for 
methylmercury and 0.5 ng/L for total mercury. 

(4) For priority pollutant constituents the reporting level shall be consistent with Sections 2.4.2 and 2.4.3 
of the Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California. 
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(5) Chronic and acute toxicity testing shall be conducted within 3 months of initiation of discharge.  For 
acute toxicity testing, the test species shall be fathead minnows (Pimephales promelas).  See the 
Monitoring and Reporting Program (NOA Attachment C) for toxicity monitoring requirements. 

When discharging to surface water, receiving water monitoring at locations RSW-001 and 
RSW-002 includes the following parameters. 

Table 6.4 – Receiving Water Parameters for Limited Threat General Order 

Parameter Unit Sample 
Type 

Minimum 
Sampling 

Frequency 

Analytical Test 
Method 

Dissolved Oxygen mg/L Grab 1/month (1), (2) 
Electrical conductivity @25°C umhos/cm Grab 1/month (1), (2) 
Hardness, total, as CaCO3 mg/L  1/month (1), (2) 
pH standard units Grab 1/month (1), (2) 
Temperature degrees F Grab 1/month (1), (2) 
Turbidity NTU Grab 1/month (1), (2) 

CRWQCB, 2018 
Notes: 
(1) A hand-held field meter may be used, provided the meter utilizes an EPA-approved algorithm/ 

method and is calibrated and maintained in accordance with the manufacturer's instructions. A 
calibration and maintenance log for each meter used for monitoring required by this Monitoring and 
Reporting Program shall be maintained at the Facility. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 or by methods 
approved by the CRWQCB. 

In conducting the receiving water sampling, a log was maintained to record receiving water 
conditions throughout the reach bounded by RSW-001 and RSW-002, including the presence or 
absence of: 

a. Floating or suspended matter 
b. Discoloration 
c. Bottom deposits 
d. Aquatic life 
e. Visible films, sheens, or coatings 
f. Fungi, slimes, or objectionable growths 
g. Potential nuisance conditions 

Notable observations were summarized in the monitoring reports. 

6.3 EFFLUENT LIMITATIONS AND DATA EVALUATION 
6.3.1 401 Certification 

Effluent limitations set forth in the 401 Certification (CRWQCB, 2012; see Appendix B) are listed 
below: 

A. Activities shall not cause turbidity increases in surface water to exceed: 

i) Where natural turbidity is less than 1 nephelometric turbidity units (NTU), 
controllable factors shall not cause downstream turbidity to exceed 2 NTU; 
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ii) Where natural turbidity is between 1 and 5 NTU, increases shall not exceed 1 NTU; 
iii) Where natural turbidity is between 5 and 50 NTU, increases shall not exceed 20 

percent; 
iv) Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10 

NTU; and 
v) Where natural turbidity is greater than 100 NTU, increases shall not exceed 10 

percent.   

Except that these limits will be eased during in-water working periods to allow a 
turbidity increase of 15 NTU over background turbidity.  In determining compliance with 
the above limits, appropriate averaging periods may be applied provided that beneficial 
uses will be fully protected.  Averaging periods may only be used with prior approval of 
the Central Valley Water Board staff. 

B. Activities shall not cause settleable matter to exceed 0.1 mL/L in surface waters as 
measured in surface waters within 300 feet downstream of the project. 

C. Activities shall not cause temperature in surface waters to increase more than 5°F above 
natural receiving water temperature for waters with designated COLD or WARM 
beneficial uses. 

 
6.3.2 Waste Discharge Requirements 

According to the Notice of Applicability (CRWQCB, 2018; see Appendix B) effluent limitations 
for acute toxicity, manganese, mercury and pH, as specified in Section V.A.1 of the Limited 
Threat General Order (Appendix B), are applicable to Project discharge. The applicable effluent 
limitations are listed below: 

A. pH (Section V.A.1.b.ii). The pH of all limited threat discharges within the Sacramento and 
San Joaquin River Basins (except Goose Creek) shall at all times be within the range of 
6.5 and 8.5. 

B. Whole Effluent Toxicity, Acute (Section V.A.3.b).  Survival of aquatic organisms in 96-
hour bioassays of undiluted waste for all limited threat discharges shall be no less than: 

i.  70%, minimum for any one bioassay; and 
ii.  90%, median for any three consecutive bioassays. 

The Bear River is listed for mercury on the Clean Water Act 303(d) List of impaired water 
bodies.  A Total Maximum Daily Load (TMDL) has not yet been established for Bear River. 
However, the Project plans to disturb mercury-containing sediment in order to remove mercury 
from the sediment. Therefore, mercury effluent limitations were established in the Notice of 
Applicability and are listed in the following table. 

 Table 6.5 – Monitoring Requirements for Limited Threat General Order 

Parameter Unit 
Effluent Limitations Section 

Reference Average 
Monthly 

Maximum 
Daily 

Manganese, total recoverable ug/L 80 160 V.A.1.e 
Mercury, total recoverable ug/L 0.05 0.10 V.A.1.f 

CRWQCB, 2018 
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Receiving water limitations and references to the Limited Threat General Order (see 
Appendix B) are listed below:

• Bacteria (VIII.A.2); 
• Biostimulatory substances (VIII.A.3); 
• Chemical constituents (VIII.A.4); 
• Color (VIII.A.5); 
• Dissolved oxygen (VIII.A.6.a); 
• Floating material (VIII.A.7); 
• Oil and grease (VIII.A.8); 
• pH (VIII.A.9.a); 
• Pesticides ((VIII.A.10); 

• Radioactivity (VIII.A.11); 
• Suspended sediments (VIII.A.12); 
• Settleable substances (VIII.A.13); 
• Suspended material (VIII.A.14); 
• Taste and odors (VIII.A.15); 
• Temperature (VIII.A.16); 
• Toxicity (VIII.A.17); and 
• Turbidity (VIII.A.18.a

 

6.4 REPORTING 
6.4.1 401 Certification 

The following was required by the 401 Certification (CRWQCB, 2012; see Appendix B). 

Technical Certification 

All reports, notices, or other documents required by the 401 Certification or requested by the 
CRWQCB were required to be certified by a principal executive officer, a ranking elected official 
or a duly authorized representative of that person.  

Routine Reporting 

Surface water monitoring reports were submitted to the CRWQCB within two weeks of 
initiation of sampling and every two weeks thereafter. The reports included data in tabular 
format illustrating that the Project complied with the 401 Certification requirements. The 
reports included surface water sampling results and visual observations. 

Exceedance Reporting 

No exceedances were encountered. In the event of an exceedance, the permit required 
notification of the CRWQCB immediately if the criteria for turbidity, temperature, settleable 
matter or other water quality objectives are exceeded, or if petroleum products or other 
organic or earthen materials are spilled. 

No unanticipated discharges were encountered. In the event of an unanticipated discharge, the 
permit required notification of CRWQCB in writing within 5 calendar days of the occurrence.   
Unanticipated discharges may include, but are not limited to; any construction materials, 
hazardous materials, pesticides; fuels, lubricants, oils, hydraulic fluids, raw cement, concrete, 
asphalt, paint, coating material, drilling fluids, or other construction-related potentially 
hazardous substances. 

Notice of Completion 

A Notice of Completion was provided to the CRWQCB within 30 days after Project completion. 
The NOC demonstrated that the Project has been carried out in accordance with the Project's 
description in the 401 Certification and in any amendments approved.  
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6.4.2 Waste Discharge Requirements 

The following was required by the Notice of Applicability (CRWQCB, 2018; see Appendix B). 

Routine Reporting 

Monitoring reports were submitted to the CRWQCB on a quarterly basis, beginning with the 
Second Quarter 2018. Monitoring report due dates required under the Limited Threat General 
Order are summarized below. 

Table 6.6 – Reporting Schedule for Limited Threat General Order 
Sampling Frequency Monitoring Period Begins On… Quarterly Report Due Date 

1/day 

First day of discharge 

1 May (1 Jan – 31 Mar) 
1/week 1 Aug (1 Apr – 30 Jun) 

1/month 1 Nov (1 Jul – 30 Sep) 
1/quarter 1 Feb, of following year (1 Oct – 31 Dec) 

CRWQCB, 2018 

Quarterly Monitoring Reports were submitted until coverage was formally terminated in 
accordance with the Limited Threat General Order, even if there is no discharge during the 
reporting quarter. 

Notifications 

The permit required notification of the CRWQCB within 24 hours of having knowledge of 1) the 
start of each new discharge, 2) noncompliance, and 3) when the discharge ceases. The CRWQCB 
was to be notified immediately if any effluent limit violation is observed during implementation 
of the Project. 

Annual Fee 

The required annual fee (as specified in the annual invoice you will receive from the State 
Water Resources Control Board) was submitted until the NOA was officially terminated. 

Request for Termination 

The CRWQCB was notified in writing when the discharge regulated by the Limited Threat 
General Order was no longer necessary by submitting the Request for Termination of Coverage 
(Attachment E of the Limited Threat General Order. 

6.4.3 Lake and Streambed Alteration Agreement 

The following was required by the Lake and Streambed Alteration Agreement (CDFW, 2018; see 
Appendix B). 

Notification at Beginning of Work 

Notify CDFW within two working days of beginning work within the stream zone of Combie 
Reservoir.  Notification shall be submitted as instructed in Contact Information section below.  
Email notification is preferred. 
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Notification at Termination of Work 

Upon completion of Project activities, the work area within the stream zone was digitally 
photographed and submitted to CDFW by email.  
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7 PERFORMANCE MONITORING 
This section describes procedures for performance monitoring performed to evaluate the 
effectiveness and efficiency of the sediment and mercury removal system. The goal of 
performance monitoring is to estimate system input, output and cost for the sediment and 
mercury removal processes employed during the Project. Performance monitoring was be 
conducted by NV5 and GLEI. 

7.1 HEALTH AND SAFETY 
A Health and Safety Plan (HSP) was prepared as part of the Implementation Plan (Appendix C) 
to establish minimum standards for all personnel working on the Project site. GLEI was 
responsible for overall site safety, and health and safety of contractor personnel, 
subcontractors and site visitors.  

NV5 subcontracted with Entek Consulting Group, Inc. (Entek) to perform mercury vapor 
monitoring and negative exposure assessment during sediment processing and extraction. 
Findings of the exposure assessment are presented in Appendix J and are summarized below. 

Air monitoring was performed to evaluate compliance with Cal/OSHA Title 8 5155, which 
requires assessment of worker exposures. The potential contaminant of concern was mercury 
vapor. Entek used a Jerome direct-reading mercury vapor analyzer during two site visits (May 
24 and July 3, 2019). Monitoring results were fairly consistent throughout the project site, with 
all air sample results well below the Cal/OSHA eight hour Permissible Exposure Limit (PEL) of 25 
µg/m3. The highest concentration of mercury detected was 3.78 µg/m3 on May 24, at a location 
approximately three inches above the sediment feed stockpile. On the same day, the highest 
concentration measured at the site was 0.72 µg/m3 in the general project area. 

On July 3, 2019, during full operation of the mercury separation/concentration process, the 
highest concentration of mercury measured was 0.003 µg/m3 inside of the job trailer, well 
below the PEL of 25 µg/m3. All other measurements made on July 3 were below the limit of 
detection of the analyzer (0.001 µg/m3).   

7.2 QUALITY CONTROL AND QUALITY ASSURANCE 
A Quality Assurance Plan (QAP) was prepared as part of the Implementation Plan (Appendix C) 
to describe procedures for performance monitoring, and to promote data quality.  The QAP 
includes procedures related to: 
 Data collection, evaluation and reporting; 
 Data quality objectives, measurement quality objectives, and data review, validation and 

management;  
 Field and laboratory test methods, sample containers, sample preservation, packaging 

and custody procedures; and 
 Field and laboratory quality control. 

7.3 KEY PARAMETERS 
Key monitoring parameters are listed below.   

1. Sediment removed from the watercourse 
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a. Volume of sediment 
b. Density of sediment 
c. Moisture content of sediment 

2. Mercury removed from the watercourse 
a. Mass of elemental mercury (Hg(0)) collected in the extraction system 
b. Mass of total mercury (THg) removed from the watercourse  

i. Mass of sediment removed from the watercourse 
ii. THg concentration in unprocessed sediment by dry weight 
iii. Moisture content of unprocessed sediment at time of sampling 
iv. THg concentration in processed sediment by dry weight 
v. Moisture content of processed sediment at time of sampling 

3. Dredge operating parameters 
a. Depth of dredged strata 
b. Slurry production rate 
c. Slurry solids content 

4. Concentrator operating parameters 
a. Slurry flow rate 
b. Concentrator speed (centrifugal force) 
c. Water jacket pressure 

5. Settling pond operating parameters 
a. Influent slurry flow rate 
b. Solids removal rate 
c. Flocculant addition rate 
d. Effluent flow rate 

7.4 MONITORING POINTS 
Quantity and concentration monitoring points are depicted on the process monitoring diagram 
presented on the following page. Monitoring points and procedures were adjusted as the 
system was tested and developed, as presented in Figures 8 through 11. Measurement 
locations and procedures are summarized in the following sections.  

7.5 QUANTITY MEASUREMENT 
7.5.1 Sediment Mass, Dry Excavation – Measurement M1 

For dry excavation, sediment volume was measured by topographical survey. Surveys of the 
sediment excavation area (referred to as measurement M1a in the process monitoring 
diagram) were conducted before and after excavation. Similarly, surveys of long-term stockpiles 
(referred to as measurement M1b in the monitoring diagram) were conducted each season.  

The volume of sediment removed was calculated by subtraction of the final surface topography 
from the original surface topography using a digital surface model pursuant to standard 
surveying methods. Sediment mass was estimated using the sediment volume calculated by 
survey and the measured sediment density.  

A total of 38,000 cubic yards of sediment were excavated and removed from the watercourse 
during low-water conditions.  
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Figure 7.1 – Process Monitoring Diagram, Original Configuration 
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Table 7.1 – Process Quantity Measurements 
No. Location Measurement Method Unit Measurement Frequency 
M1a Excavation 

Area  
Sediment volume Survey cy 2/season (pre and post) 
Sediment density ASTM D2937 kg/m3 Pre-excavation 
Sediment mass Calculation kg 1/season 

M1b Stockpile 
Area  

Sediment volume Survey cy 2/season (pre and post)  
Sediment density ASTM D2937 kg/m3 1/season (end of season) 
Sediment mass Calculation kg 1/season 

M1c Placement 
Area  

Sediment volume Survey cy 2/season (pre and post) 
Sediment density ASTM D2937 kg/m3 As placed 
Sediment mass Calculation kg 1/season 

M2 Plant Influent Slurry flow, volume Flow totalizer  cfs Continuous  
Slurry solids content Nuc. density  % Continuous  
Solids specific gravity ASTM D854 -- 1/month 
Sediment mass Calculation kg 1/month 

M3 Scalping 
circuit 

Sediment volume Load count cy Truck loading 
Sediment density ASTM D2937 kg/m3 1/month 
Sediment mass Calculation kg 1/month 

M4 Desilting 
circuit 

Sediment volume Load count cy Truck loading 
Sediment density ASTM D2937 kg/m3 1/month 
Sediment mass Calculation kg 1/month 

M5 Settling pond Sediment volume Load count cy Truck loading 
Sediment density ASTM D2937 kg/m3 1/month 
Sediment mass Calculation kg 1/month 

M6 Pond effl. Flow rate and volume Weir reading GPD 2/day 
M7 Hg unit Hg(0) mass Scale g Upon transport  
M8 Hg unit Sand mass Scale kg Upon transport 

Sand moisture content ASTM D2216 % Upon transport 
M9 Hg unit Sand concentrate Hg 

and Au content 
Separation table 
and laboratory 
analysis 

mg/kg 1/week 

M10 Flocc. circ. Flocculent mass Scale kg Daily log 
Notes: 
Forms M1 through M10 are presented in the Quality Assurance Plan (part of the Implementation Plan, Appendix F) 
cy = cubic yard, g = gram, GPD = gallon per day, kg = kilogram, m3 = cubic meter 

7.5.2 Sediment Mass, Wet Dredging – Measurement M2 

For wet dredging, parameters included slurry density and flow rate pumped from the dredge to 
the plant. Sediment mass was estimated using the recorded slurry volume and density, as well 
as measured specific gravity of slurry solids. Sediment volume was measured in-place by 
bathometric survey of the sediment surface elevation before and after dredging. A total of 
9,872 cubic yards of sediment were dredged and removed from the watercourse during normal 
high-water conditions.  

7.5.3 Sediment Mass, Scalping Circuit – Measurement M3 

Dewatered oversize material (particle sizes greater than 2.0 millimeters [>2.0 mm, or #10 
mesh]) was scalped using vibrating screens. The material removed by the scalping circuit was 
generally described as organic material (woody debris) and silt/clay balls (primarily during 
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processing of dry excavated sediment). Based on the relatively fine-grained nature of the 
sediment deposit, the quantity of oversize material was not significant in comparison to the 
total sediment volume.  

7.5.4 Sediment Mass, Desilting Circuit – Measurement M4 

The original process configuration included the dewatering of medium and fine sand (particle 
size >0.074 mm, or greater than approximately #200 mesh) using hydrocyclones. This practice 
was discontinued in subsequent process configurations because an improved slurry booster 
pump allowed for direct feed of higher-density slurry into the concentrator without dewatering. 
Therefore, the desilting circuit was deemed unnecessary. Monitoring of the desilting circuit was 
not performed because the system was modified to eliminate the need for desilting.  

7.5.5 Sediment Mass, Settling Pond – Measurement M5 

Maintenance of the settling ponds required routine excavation of sediment from the receiving 
pond.  In addition, fine sediment (clay and silt; <0.074 mm, or less than approximately #200 
mesh) was excavated from the settling ponds when the ponds were decommissioned. 
Excavated material quantity was tracked by excavator bucket count and was recorded by GLEI 
in daily field reports. The material was passively dewatered and then placed at the northern 
stockpile area. A total of 10,000 cubic yards of sediment was excavated from the primary 
settling ponds. 

7.5.6 Water Volume, System Effluent – Measurement M6 

Because of the relatively large capacity of the settling ponds in comparison to the slurry 
produced for each 8-hour dredging shift, and because of infiltration into the base of the ponds, 
water was not discharged from the final settling pond (Settling Pond No. 4). System effluent in 
Settling Pond No. 4 was pumped through an HDPE tank for monitoring as described in 
Section 8.  

7.5.7 Elemental Mercury Mass, Mercury Unit – Measurement M7 

The upper 15 feet of sediment were removed from the northern end of Combie Reservoir. This 
shallow sediment consisted of relatively fine materials (i.e., silt and fine sand). Previous 
sediment characterization, including the 2016 and 2017 drilling programs and the 2018 bulk 
sampling and incremental sampling programs (see Section 3.3), demonstrated that mercury 
was present in the shallow sediment at relatively low concentrations and was bound to fine 
sediment and amalgamated to small quantities of fine gold.  

Free liquid mercury was not identified in the shallow sediment during pre-excavation sampling 
and was not encountered during processing. Therefore, the extraction system performance was 
tracked by monitoring the extraction of other heavy minerals such as fine gold. The process was 
monitored and modified to optimize its effectiveness and efficiency in combination with 
dredging and dry excavation.  

7.5.8 Sand Concentrate Mass, Mercury Unit – Measurement M8 

The mass of sand concentrates generated from the Knelson concentrator was measured and 
recorded each time the unit was flushed. Typically this was performed after each day of 
operation; however, it was occasionally performed two to three times per day to determine 
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whether shorter runs increased the concentrator efficiency. The wet weight of the concentrates 
was measured in the field using a digital scale. The moisture content was determined in the 
laboratory concurrently with analytical testing. Based on the capacity of the concentrator rings, 
each concentrator flush produced approximately 30 kg of saturated sand concentrates, which 
were collected in one to two acid-washed 5-gallon buckets with resealable lids.   

7.5.9 Sand Concentrate Mercury and Gold Content – Measurement M9 

Sand concentrates were obtained for each flush of the Knelson centrifugal concentrator, which 
was typically flushed once per day and up to a maximum of three times per day. The 
concentrates were processed offsite to recover free mercury and gold, as described below.  

Sand concentrates from the on-site 30-inch-diameter Knelson concentrator were further 
concentrated using a 7.5-inch-diameter Knelson concentrator (one run per sample) to reduce 
each sample volume to approximately 2.5 lb, and then were spoon-feeding to a 42-inch-
diameter Yuba Wheel (spiral wheel concentrator) to recover free mercury and gold. Spiral 
wheel concentrator tailings were collected and re-run through the spiral wheel to reduce 
potential loss. The concentrates were collected from the spiral wheel, and the free gold was 
hand-extracted via pan and magnifying device. The samples were hand cleaned to 
approximately .800 fine, and no further assaying was performed. Free liquid mercury was not 
visible in the samples although there may be trace amounts of mercury as amalgam, as a few 
particles of gold appeared to have a silver color. 

Table 10 presents test results for eleven concentrate batches that were prepared by combining 
concentrates from processing dates with similar operating parameters: 

 Material processed (dry-excavated or wet-dredged sediment) 
 Particle size distribution (gradation) of sediment excavation block (predominantly sand or 

silt particle sizes) 
 Depth of sediment strata (0 to 15 feet)  
 Concentrator speed (400 RPM to 475 RPM) and centrifugal force (61g to 88g) 
 Concentrator water jacket pressure (25 to 65 KPa, or 3.6 to 9.4 psi) 

Using free gold as a proxy for mercury and other heavy minerals, recovery rates ranged from 
0.0004 to 0.003 ppm. Recovery rates were most strongly dependent upon the particle size 
distribution of the sediment, and were less strongly dependent upon the concentrator 
operating parameters. Free gold recovery was highest for coarser sediment deposits.  

7.5.10 Flocculent Injection, Flocculation Circuit – Measurement M10 

The mass of flocculent injected into the flocculation circuit was measured and recorded by GLEI 
and WSA (GLEI subcontractor) on daily field reports. Flocculation was performed as needed to 
demonstrate the system’s ability to comply with water quality effluent limitations, but was not 
performed continuously because effluent was infiltrated rather than discharged to receiving 
water. A total of 3,338 gallons of flocculent were used.  

Chitosan was selected based on its effectiveness and its relatively low cost in comparison to the 
other flocculent employed (P50). Both flocculent types were initially used in parallel pond 
systems to test their relative effectiveness.  
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7.5.11 Summary of results 

Quantities and production rates are summarized in Table 7.2 below.  

Table 7.2 – Quantities and Production Rates 
Work Item  Quantity Unit 

Sediment Removal 
  Sediment Removal by Dry Mechanical Excavation 38,000 cy 
  Sediment Removal by Wet Dredging 9,872 cy 
  Total Sediment Removal 47,872 cy 
Extraction System Processing 
  Dry Sediment Processed 2,850 cy 
  Dredge Slurry Processed  7,400 cy 
  Fresh water usage for concentrator 150 gpm 
  Slurry production rate, average (8-hour shift, modified booster pump) 180,000 gpd 
  Slurry production rate, maximum 238,000 gpd 
  Total Mercury Removed (see Table 5.4)  37 lb 
Effluent Treatment 
  Effluent treated 3,772,000 gal 
  Effluent production rate, average (8-hour shift, modified booster)  128,800 gpd 
  Effluent production rate, maximum  170,300 gpd 
  Sediment treated  10,250 cy 
  Flocculant used 3,338  gal 
Reuse and Disposal 
  Sediment removed for construction use  8,752 cy 
  Sediment secured onsite 39,120  cy 
  Waste disposed 0 tons 

 

7.6 CONCENTRATION MEASUREMENT 
7.6.1 Pre-Excavation Sediment Sampling – Monitoring Location A 

Pre-excavation sampling was performed prior to 2018 excavation. The excavation area was 
divided into 10 excavation blocks, as shown in the figure below. Results are summarized in the 
attached Table 6. 

Eight hundred forty (840) sample increments were obtained from the excavation area and were 
composited into 14 multi-increment samples (one MIS for each excavation block, excluding 
block E, and triplicate MIS for two of the excavation blocks). Procedures and statistical rationale 
for incremental sampling are set forth in the Quality Assurance Plan (Appendix C).   
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Figure 7.2 – Pre-Excavation Incremental Sampling and Bulk Sampling 

 
Excerpt of Figure 6 

Each multi-increment sample analyzed for THg (EPA Method 7471A), gradation and moisture 
content. The fine (<#200) fraction and coarse (>#200) fraction were analyzed in triplicate for 
THg for each sample. Because the initial THg results for the coarse (<#200) fraction were 
anomalously high, incomplete sieving was suspected, and the samples were re-sieved and re-
analyzed. Both sets of results are summarized in Table 6. Results are summarized below: 

 The fine fraction of the samples (percent passing the #200 sieve) ranged from 39% to 79%, 
and the average value for all excavation blocks was 64%. Blocks A and H contained the 
coarsest sediment, as would be expected based on their location adjacent to the Bear 
River channel.  

 THg in the whole multi-increment samples ranged from 0.20 to 0.36 mg/kg, and the 
average value for all excavation blocks was 0.29 mg/kg.  

 THg in the coarse (>#200) fraction averaged 0.20 mg/kg, and THg in the fine (<#200) 
fraction averaged 0.77 mg/kg for all excavation blocks.  

Free gold and mercury/gold amalgam were measured by pre-excavation bulk sampling and 
batch processing on a separator table. Approximately 4,354 lb of bulk sediment samples were 
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obtained in approximately equal amounts from each excavation block (excluding Block E). 
Individual bulk samples weighed 326 to 411 lb, and the average weight was 364 lb. Results are 
presented in Appendix F and are summarized below: 

1. Free mercury was not recovered.  
2. Free gold recovery ranged from 0.1 to 5.8 mg, and the average gold recovery per sample 

was 2.4 mg.  
a. Expressed in parts per million, the recovery ranges from 0.00 to 0.04 ppm, and the 

average value is 0.02 ppm.  
b. Expressed in dollars based on 90% recovery and a gold price of $1,200 per ounce, the 

recovery ranges from $0.02 to $1.13 per ton of sediment, and the average recovery is 
$0.47 per ton of sediment.  

3. Mercury amalgam was occasionally identified by hand lens on fine gold particles. The 
amalgam was not considered significant enough to quantify.   

7.6.2 Scalping Circuit Sediment Sampling – Monitoring Location B 

Based on the relatively fine-grained nature of the sediment deposit, the quantity of oversize 
material was not significant in comparison to the total quantity of sediment processed. 
Therefore, quantification of mercury concentrations in the oversize material was not 
considered useful, and no analysis was performed for the oversize material.    

7.6.3 Desilting Circuit Sediment Sampling – Monitoring Location C 

The original process configuration included the dewatering of medium and fine sand (particle 
size >0.074 mm, or greater than approximately #200 mesh) using hydrocyclones. This practice 
was discontinued in subsequent process configurations because an improved slurry booster 
pump allowed for direct feed of higher-density slurry into the concentrator without dewatering. 
Therefore, the desilting circuit was deemed unnecessary and no monitoring was required for 
the discontinued unit process.  

7.6.4 Elemental Mercury, Mercury Unit – Monitoring Location D 

The upper 15 feet of sediment were removed from the northern end of Combie Reservoir. This 
shallow sediment consisted of relatively fine materials (i.e., silt and fine sand). Previous 
sediment characterization, including the 2016 and 2017 drilling programs and the 2018 bulk 
sampling and incremental sampling programs (see Section 3.3), demonstrated that mercury 
was present in the shallow sediment at relatively low concentrations and was bound to fine 
sediment and amalgamated to small quantities of fine gold.  

Free liquid mercury was not identified in the shallow sediment during pre-excavation sampling 
and was not encountered during processing. Therefore, the extraction system performance was 
tracked by monitoring the extraction of other heavy minerals such as free gold. The process 
was monitored and modified to optimize its effectiveness and efficiency in combination with 
dredging and dry excavation. 

 

 

  



Project No. 4688.02 Project Completion Report  
July 30, 2020 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5  |  71 

Table 7.3 – Process Concentration Measurements 

No. Location Measurement Method Unit Measurement 
Frequency 

A Excavation 
area 

THg Incremental sampling; EPA 
7471 

ppm 1/season (pre-
excavation) 

Gradation ASTM D422A % 1/season (pre-
excavation) 

Hg(0) Batch process ppm 1/season (pre-
excavation) 

B Scalping circuit THg in oversize 
materials 

Incremental sampling; EPA 
1631 

ppm No significant 
production 

C Desilting circuit THg in oversize 
materials 

Incremental sampling; EPA 
1631 

ppm Process 
discontinued 

D Hg unit Hg(0) recovered Scale g 1/day 
E Hg unit THg and metals in 

sand concentrates 
Incremental sampling; EPA 
6010/1631 

ppm 1/day 

Hg(0) in sand 
concentrates 

Table ppm Collected 1/day; 
Tested 1/wk 

F Settling pond THg Incremental sampling; EPA 
1631 

ppm Upon removal 

G Effluent 
discharge 

THg / fHg Grab samples, clean hands 
procedure, EPA 1669/1631 

ppb Upon discharge 

Notes: 
ppm = parts per million (or mg/kg, milligrams per kilogram); ppb = parts per billion (or ug/L, micrograms per liter)  

7.6.5 Sand Concentrates, Mercury Unit – Monitoring Location E 

Sand concentrates were flushed and sampled after each concentrator run (typically once per 
day, but occasionally two or three times per day). Multi-increment sampling (MIS) was 
performed to subsample the concentrate batches, and the subsamples were analyzed for total 
concentrations of Title 22 (CAM 17) metals. Results are presented in Table 8. Findings are 
summarized below: 

 None of the Title 22 metals were detected at total concentrations that would cause the 
sand concentrates to be classified as hazardous waste.  

 Total arsenic was detected in the sand concentrates at concentrations ranging from 0.7 to 
8.3 mg/kg. These concentrations exceed the DTSC-SLs for arsenic in residential soil (0.11 
mg/kg) and commercial soil (0.36 mg/kg), but they are within the typical range of ambient 
soil arsenic concentrations for the region. 

 Total mercury was detected in the sand concentrates at concentrations ranging from 0.9 
to 5.3 mg/kg. Four of the 12 detected values exceed the DTSC-SL for residential soil (1.0 
mg/kg), and one of the detected values exceeds the DTSC-SL for mercury in commercial 
soil (4.4 mg/kg). The sand concentrates represent a small fraction of the total sediment 
mass.  

The concentrate runs were grouped by batch (typically several consecutive runs) based on 
similar operating parameters (e.g., depth of sediment strata, centrifugal force and water jacket 
pressure). Free gold and mercury in the sand concentrates were determined by batch 
processing using a 7.5-inch Knelson concentrator and a Yuba Wheel (spiral wheel concentrator), 
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as described in Section 7.5.9. Free liquid mercury was not visible in the samples although there 
may be trace amounts of mercury as amalgam, as a few particles of gold appeared to have a 
silver color. 

Photo 7.1 – Bulk Sampling of Sand Concentrates 

 
NV5, 2019 

Photo 7.2 – Collection of Bulk Sand Concentrate Samples 

 
NV5, 2019 
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Photo 7.3 – Collection of Mercury Unit Sample  

 
NV5, 2019 

Photo 7.4 – Performance Monitoring Sample Documentation and Packaging 

 
NV5, 2019 

7.6.6 Settling Pond Sediment Sampling – Monitoring Location F 

Incremental sampling was performed periodically in the receiving pond and in the settling 
ponds prior to pond decommissioning. THg was measured by incremental sampling and 
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laboratory analysis (EPA Method 7471A). Procedures and statistical rationale for incremental 
sampling are set forth in the Quality Assurance Plan (Appendix C).   

Photo 7.6 – Incremental Sampling of Processed Sediment at the Receiving Pond 

 
NV5, 2019 

Photo 7.7 – Incremental Sample Collection 

 
NV5, 2019 
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Photo 7.8 – Incremental Sample Preparation

 
NV5, 2019 

Results of post-processing IMS and THg analysis are presented in Table 9. Each multi-increment 
sample analyzed for THg (EPA Method 7471A), gradation and moisture content. The whole 
sample, fine (<#200) fraction and coarse (>#200) fraction were analyzed for THg. Results are 
summarized below. 

Process Stockpile 

THg in the coarse and fine fractions averaged 0.10 and 0.46 mg/kg, respectively. THg in the 
whole multi-increment samples obtained from the process stockpile (M2) ranged from 0.23 to 
0.35 mg/kg and averaged 0.30 mg/kg. As expected, these values are similar to the pre-
excavation results for all excavation blocks, which ranged from 0.20 to 0.36 mg/kg and 
averaged 0.29 mg/kg.  

Receiving Ponds 

Similar to the process stockpile and pre-excavation sediment, THg in the coarse and fine 
fractions in the primary settling ponds (M5a and M5b) averaged 0.10 and 0.46 mg/kg, 
respectively. THg in the whole sample averaged 0.23 mg/kg, which is lower than the 
corresponding value for unprocessed sediment because the samples were obtained from the 
receiving pond, and materials in the receiving pond are coarser. Lower-THg sand particles tend 
to settle in the receiving pond more readily than higher-THg silt particles.   

Settling Ponds 

THg was higher in whole sediment (0.64 mg/kg), coarse fraction (0.18 mg/kg) and fine fraction 
(0.70 mg/kg) obtained from the secondary settling ponds (M5c) because the materials collected 
in the secondary ponds are finer. Fine particles tend to have higher THg concentrations. The 
whole samples, as well as the coarse (>#200) and fine (<#200) fractions, contain finer materials 
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in higher percentages than do the corresponding samples from the unprocessed sediment and 
the primary settling ponds.    

As discussed in Section 3.4, Monohan and Crough (2012) found that sediment THg 
concentrations increased as a result of processing performed during pilot testing, and 
postulated that the increase may be related to heterogeneous mercury distribution in the 
unprocessed sediment (i.e., the nugget effect). Based on the Project results presented above, 
no increase in sediment THg concentrations was observed as a result of the extraction process.  

7.6.7 Surface Water Quality, Settling Pond No. 4 

System effluent was monitored from Settling Pond No. 4 to determine THg and MeHg, both 
filtered and unfiltered. Filtered samples were obtained by field-filtering with a peristaltic pump 
and 0.45 micron (um) single-use, in-line membrane filter. Filtered mercury is also referenced as 
“dissolved” mercury) in grab surface water samples. Grab samples were obtained using the 
clean hands procedure (EPA Method 1699) and were analyzed for THg and MeHg using EPA 
Method 1631.  

Because of the relatively large capacity of the settling ponds in comparison to the slurry 
produced for each 8-hour dredging shift, and because of infiltration into the base of the ponds, 
water was not discharged from the final settling pond (Settling Pond No. 4). System effluent in 
Settling Pond No. 4 was pumped through an HDPE tank for monitoring as described in Section 
8, but was not discharged to surface water. 

NV5 performed a total of 13 sampling events at Settling Pond No. 4, obtaining both unfiltered 
and filtered grab surface water samples. Effluent was not discharged to the Bear River. Results 
are summarized in Table 12 and are discussed below: 

 Except for the first two events (July 9 and 10, 2019), the THg concentrations detected in 
unfiltered and filtered water samples did not exceed the daily maximum effluent 
limitation (0.10 ug/L) nor the monthly maximum average (0.05 ug/L) established by the 
Limited Threat General Order.  

 Except for one early sampling event (July 11, 2019; pH 6.0), pH values remained within the 
compliance range of 6.5 and 8.5.  

 Manganese concentrations detected in unfiltered and filtered water samples were below 
the daily maximum effluent limitation (160 ug/L) and the monthly maximum average (80 
ug/L) established by the Limited Threat General Order.  

Settling pond mercury concentrations are compared to receiving water mercury concentrations 
in the table below. Water samples from the settling pond for July 9 and 10, 2019, were not 
included in the evaluation because these initial samples were collected prior to correct 
flocculent dosing (turbidity ranged from 80 to 128 NTU, and settleable solids ranged from 0.05 
to 0.1 mL/L). 

 

 

 



Project No. 4688.02 Project Completion Report  
July 30, 2020 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5  |  77 

Table 7.4. Comparison Mercury Concentrations in Settling Pond and Receiving Water 

Location 
Total Mercury (ng/L) Methylmercury (ng/L) 

Unfiltered Filtered Unfiltered Filtered 

Pond No. 4 
Min 1.35 0.07 ND<0.023 ND<0.023 
Max 34* 2.95 0.030 0.033 

Mean 8.85* 1.12 0.025 0.025 

Upstream Receiving 
Water 

Min 2.02 0.94 0.106 0.101 
Max 3.13 1.29 0.116 0.106 

Mean 2.58 1.12 0.111 0.104 

Downstream Re-
ceiving Water 

Min 2.23 0.75 0.040 0.032 
Max 2.32 0.92 0.058 0.050 

Mean 2.28 0.84 0.049 0.041 
Effluent Limitations         

Daily Maximum 100       
Monthly Average Max 50       

Notes:      

*Maximum and average values for total mercury, unfiltered, include elevated values for turbid samples (34 
NTU. 13 NTU). Excluding these values results in a maximum of 4.7 ng/L and an average value of 2.9 ng/L for un-
filtered samples. 
Average values calculated using PQL for ND.   
Max = maximum detected value    
Mean = mean detected value    
Min = mimimum detected value    
ND = not detected above the PQL    
ng/L = nanogram per liter     
PQL = practical quantitiation limit    

THg, Unfiltered 

Pond No. 4 unfiltered THg concentrations were higher than receiving water (Bear River) THg 
concentrations when Pond No. 4 turbidity exceeded receiving water turbidity. Unfiltered THg 
values for Pond No. 4 were generally within the range of receiving water values for Pond No. 4 
turbidity values up to approximately 3 NTU. 

The maximum detected upstream receiving water unfiltered THg value was 3.09 ng/L (turbidity 
= 3.59 NTU). Based on routine compliance monitoring results (Appendix F), upstream turbidity 
values typically ranged from 1 to 3 NTU but occasionally were detected as high as 6 NTU.  

Unfiltered THg concentrations in both Pond No. 4 and the receiving water are related to 
suspended particulates, and the suspended particulates in both the pond water and the Bear 
River have similar THg concentrations. Therefore, turbidity limitations associated with the 
General Order for Limited Threat Discharges appear to be a useful tool for controlling THg 
concentrations in surface water.  In the absence of in-water work, the General Order requires 
that Project activities not cause turbidity increases in surface water to exceed 1 NTU where 
natural turbidity is between 1 and 5 NTU. 
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THg, Filtered 

The mean filtered THg concentration detected in Pond No. 4 (1.12 ng/L) was similar to the 
mean filtered THg concentrations detected in upstream (1.12 ng/L) and downstream (0.84 ng/L) 
receiving water.  

MeHg, Unfiltered 

The mean unfiltered MeHg concentration detected in Pond No. 4 (0.025 ng/L) was lower than 
the mean unfiltered MeHg concentrations detected in upstream (0.111 ng/L) and downstream 
(0.049 ng/L) receiving water.  

MeHg, Filtered 

The mean filtered MeHg concentration detected in Pond No. 4 (0.025 ng/L) was lower than the 
mean filtered MeHg concentrations detected in upstream (0.104 ng/L) and downstream (0.041 
ng/L) receiving water.  
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8 REAL-TIME FIELD MONITORING 
The Sierra Fund (TSF) installed and operated field data collection platforms (DCPs) on the Bear 
River upstream of the Project and at the final settling pond (Pond No. 4) to collect water quality 
data. The purpose of the real-time monitoring was to evaluate differences between water 
quality in upstream receiving water and extraction process effluent.  TSF and USGS collected 
grab surface water samples from the two monitoring locations for laboratory analysis of filtered 
THg, unfiltered THg, and dissolved organic carbon (DOC). TSF performed a regression analysis to 
correlate the field monitoring data to laboratory data for filtered THg, unfiltered THg and 
dissolved organic carbon (DOC).  Results are presented in Appendix K. 

8.1 METHODOLOGY 
8.1.1 Monitoring Locations 

Upstream Receiving Water (LC1) 

Monitoring station LC1 was located on the Bear River approximately 300 feet upstream of the 
fresh water intake pumps for the mercury extraction system. 

Final Settling Pond No. 4 (LC2) 

Because of the relatively large capacity of the settling ponds in comparison to the dredge slurry 
produced for each 8-hour dredging shift, and because of infiltration into the base of the ponds, 
water was not discharged from the final settling pond (Settling Pond No. 4). To facilitate real-
time monitoring, system effluent in Settling Pond No. 4 was pumped through a 3,000-gallon 
high-density polyethelene (HDPE) tank. 

8.1.2 Field Equipment 

Real-time monitoring equipment at each of the two DCPs included: 

 A YSI EXO 2 Sonde capable of monitoring temperature, specific conductivity, dissolved 
oxygen (DO), pH, fluorescent dissolved organic matter (fDOM), turbidity, total suspended 
solids (TSS), total dissolved solids (TDS), and depth 

 A Campbell Scientific CR6 Data Logger,  
 A C210-V Cellular Module,  
 A 60-watt solar panel, and 
 A single 84 AH deep cycle battery. 

Remote access to the cellular module allowed for real-time monitoring capabilities and were 
coded to routinely send monitoring data.  

Data were collected every 15 minutes and were transmitted on a weekly basis. Probes were 
calibrated and cleaned on a monthly basis, and growth on the interior and exterior surfaces of 
the deployment tubes was removed to reduce the possibility of micro-climate bias of data. 

Monthly instrument calibration consisted of a 2-point specific conductivity calibration, 3-point 
pH calibration, 2-point turbidity calibration, dissolved oxygen calibration and a fDOM standard 
check. fDOM probes were calibrated against Quinine Sulfate Standards at the USGS California 
Water Science Center, Organic Matter Research Laboratory, prior to deployment.  
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8.1.3 Collection of Grab Surface Water Samples 

TSF collected grab surface water samples from locations LC1 and LC2 on an hourly basis from 
August 7 through 12, 2019. During this time, the Bear River was at base flow conditions with 
little variability in water quality parameters. TSF collected additional grab groundwater samples 
from LC1 during storm runoff events in March and April 2020. The USGS collected grab surface 
water samples from nearby locations on the Bear River during or immediately following 
precipitation events.  

Grab samples were collected using the “Clean Hands/Dirty Hands” technique (USEPA, 1996). 
Field blanks were collected at a frequency of one blank sample per ten field samples.  Filtered 
THg concentrations were subtracted from the corresponding unfiltered THg concentration to 
obtain “particulate” THg concentrations. 

Samples to be analyzed for THg, DOC and TSS were kept below 4°C during shipment to the 
laboratory. Samples to be analyzed for THg and TSS were shipped overnight to BAL. Samples to 
be analyzed for DOC were shipped to the USGS Water Science Center Organic Matter Research 
Laboratory (OMRL). 

8.1.4 Laboratory Methods 

Mercury laboratory analysis were conducted by BAL using EPA Method 1631, Revision E: 
Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence 
Spectrometry. DOC laboratory analysis were conducted by USGS using a high-temperature 
catalytic combustion, Shimadzu TOC-VCSH total organic carbon analyzer (Shimadzu Scientific 
Instruments, Columbia, MD), using a modified version of the EPA Method 415.3 (USEPA, 2005). 

8.2 RESULTS 
The combined dataset of TSF and USGS grab surface water samples (n = 65) resulted in 
particulate mercury concentrations ranging from 0.75 to 104.17 ng/L and filtered mercury 
concentrations (n = 65) ranging from 0.17 to 24.29 ng/L. Total suspended solids samples (n = 
20) results ranged from 0.4 to 20.4 mg/L. TSF observed that fDOM, turbidity and TDS had 
predictive qualities for particulate THg and filtered THg concentrations. TSF performed reduced 
stepwise ANOVA multiple regression analysis using the entire mercury and ancillary dataset, 
resulting in the following relationships: 

 

Where: 
THg = predicted THg concentration (ng/L)  
X1 = Turbidity, measured in Formazin Nephelometric Units (FNU) 
X2 = TDS (mg/L) 
X3 = fDOM, measured in quinine sulfate units (QSU) 

TSF reported an R2 values of 0.78 for the two regressions.

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑃𝑃0.297+ 1.197(ln(𝑋𝑋1))−0.025(𝑋𝑋2) 

𝐹𝐹𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐹𝐹 𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑃𝑃−1.044+0.77(𝑋𝑋1)−0.0245(𝑋𝑋2)+0.557(𝑙𝑙𝑙𝑙(𝑋𝑋3)) 
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9 ENVIRONMENTAL MONITORING 
The United States Geological Service (USGS), under contract with NID, performed monitoring of 
biota and environmental media at several locations within Combie Reservoir, and at upstream 
and downstream locations. The sampling and analysis are intended to facilitate the evaluation 
of the role of food web processes in determining changes in fish Hg.  

Post-Project environmental monitoring is being performed until 2022. Upon completion of the 
Post-Project monitoring, the results and analysis are to be presented by the USGS under 
separate cover. 

9.1 RESERVOIR MONITORING 
USGS performed sampling and mercury analysis within Combie Reservoir prior to and following 
the Project. The following were sampled: 

• Fish,  
• Zooplankton at four sites, 
• Water at six sites, and 
• Sediment and pore water at six sites. 

In addition to the locations depicted on Figure 9.1, USGS performed monitoring on the Woolsey 
Creek arm of the reservoir. USGS also relocated an upstream monitoring point between Combie 
Reservoir and Pond #3.  

Figure 9.1 – Map of Environmental Monitoring Points 

 
USGS, 2018 
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9.1.1 Biota Monitoring 

USGS collected bulk zooplankton in two size fractions (>75 µm and >500 µm, or as determined 
by field conditions) at four sites (CR3, CR4, CR5 and CR7) during four seasonal sampling events: 
one baseline (spring: April/May) and three post-sediment-removal (fall, winter and spring). 
Baseline conditions were previously measured during two other seasons (late summer/early 
autumn and winter). 

To collect enough sample for THg, MeHg and stable isotope (delta-13-C and delta-15-N) 
analyses, USGS performed multiple vertical tows of the entire water column and composited 
them until the required mass of zooplankton for all analyses was collected. USGS homogenized 
and split the sample for analysis. USGS also evaluated the vertical profiles of the water column 
to characterize zooplankton taxonomy at approximately every 2 m depth using a Shindler Trap 
to help explain observed differences in THg and MeHg concentrations over time and across 
sites.  

Taxonomy was linked to the water column profile measurements (i.e., oxygen, temperature, 
chlorophyll fluorescence). USGS statistically tested for effects due to site, season, and year. 
Additional data analyses linking zooplankton trends to water column profile data were explored 
where possible. Zooplankton results were incorporated into a linkage analysis performed as 
part of the overall project synthesis.  

USGS evaluated differences among zooplankton THg and MeHg concentrations prior to and 
following the sediment removal using linear mixed effects (LME) models using measurements 
such as size fraction (bulk, >500 um), relative taxonomic classifications (copepod/cladocera), 
year (pre- vs post- dredge), site (CR3, CR4, CR5, CR7), and season (spring, fall, and winter) as 
fixed effects and sample ID as a random variable. USGS also considered interaction effects 
among the fixed effects. 

To assess effects on the human health risk, USGS analyzed fish samples on an annual basis over 
the course of the Project. USGS targeted approximately 6-8 inch bass, collected within a 2-week 
period during summer, as the priority fish for analysis because this size reflects approximately 
2-year exposure period to the pre-dredging, during dredging and post-dredging conditions 
within the reservoir while providing ample fish maturation such that dietary fluctuations 
affecting concentrations are minimized.  

USGS evaluated differences among fish Hg concentrations throughout the project using linear 
mixed effects (LME) models using species, fish length, fish weight, and year as fixed effects and 
sample ID as a random variable.  

9.1.2 Water Monitoring 

USGS collected vertically-integrated water column samples from six locations within Combie 
Reservoir during four time periods: one seasonal baseline (spring: April/May) and three post-
removal operations seasons (fall, winter and spring). The water was be analyzed for THg and 
MeHg in both filtered and particulate fractions by the USGS laboratory in Menlo Park, California 
(National Research Program - Western Region, NRP-WR). In addition, samples were analyzed 
for nutrients (ammonium, nitrite-plus-nitrate, and phosphate), major anions (chloride, sulfate, 
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and bicarbonate alkalinity), total suspended sediment, dissolved and particulate organic carbon 
(DOC and POC), and stable isotopes of N and C at various USGS laboratories.  

USGS evaluated differences among water concentrations using a LME with site and season as 
fixed effects and sample ID as a random variable, considering the interaction between site and 
season as a fixed effect. Water chemistry data relationships with zooplankton and fish were 
also evaluated through a linkage analysis. 

9.1.3 Sediment and Pore Water Monitoring 

USGS collected sediment from Combie Reservoir during four time periods, in coordination with 
the water and zooplankton samples. Sediment samples were obtained at the same six sites 
within Combie Reservoir as the water samples (CR3, CR4, CR5 and CR7). The top two 
centimeters of sediment were analyzed for THg, MeHg, organic content (by loss on ignition), 
water content, bulk density, and total reduced sulfur, which are important for understanding 
mercury methylation processes. In addition to bulk sediment, pore water was extracted by 
centrifugation. The pore water was filtered and analyzed for THg, MeHg, DOC, major anions, 
and nutrients by USGS laboratories. The concentrations of constituents in pore water were 
compared to those in the overlying water collected during the coring process to evaluate the 
magnitude of diffusive flux.  

USGS evaluated differences among sediment and pore-water concentrations using a LME with 
site and season as fixed effects and sample ID as a random variable, considering the interaction 
between site and season as a fixed effect. Diffusive fluxes were calculated using sample core 
overlying water and pore-water concentration data. Sediment and water chemistry 
relationships with zooplankton and fish were evaluated through linkage analysis. 

9.2 RESERVOIR INFLOW AND OUTFLOW MEASUREMENTS 
To evaluate whether the sediment removal has an effect on Hg and MeHg transport from 
Combie Reservoir to downstream receiving waters (i.e., the Delta), USGS measured surface 
water concentrations over a range of flow conditions across seasons prior to, during, and 
following the sediment removal activities. 

USGS assessed the THg and MeHg loads entering and exiting Combie Reservoir, and collected 
surface-water samples from the primary surface water inflows and outflows to Combie 
Reservoir: the Bear River channel, ‘old dredge pond’ (Combie Pond #3), and Bear River below 
the dam. Base-flow samples were collected approximately monthly and at a higher frequency 
during at least two storm hydrographs per year. Surface water samples were analyzed for THg 
and MeHg in the dissolved and particulate fractions. Concentration data were used in 
coordination with available flow data and calibrated with instantaneous spot measurements or 
estimates during the field collection of water-quality samples. 

9.3 ENVIRONMENTAL MONITORING RESULTS AND DELIVERABLES 
During the course of the Project, USGS provided annual data summary presentations to NID, 
DWR and/or the Technical Advisory  Committee (TAC). USGS will prepare a final report that 
synthesizes all the data and evaluates differences among pre-dredging, during dredging and 
post-dredging measurements for all Project components. 
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Figure 9.2 – Load and Flow Measurement Sites 

 
USGS, 2018 
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10 COST ANALYSIS  
GLEI/Forgen tracked Project costs by work item and developed unit costs for several 
configurations of the centrifugal mercury extraction system in concert with conventional 
sediment removal technologies. Cost summaries are presented in Appendix L. The following 
discussion includes startup costs (i.e., mobilization and system construction) as well as 
operating costs.  

10.1 DRY MECHANICAL EXCAVATION 
Dry excavation of sediment from Combie Reservoir was performed from October 3 through 
November 14, 2018, as described in Section 5. Excavators, bulldozers and haul trucks were used 
to remove the upper 15 feet of sediment (estimated 38,000 cubic yards) during the low-water 
period.  

Table 10.1 – Cost Summary, Sediment Removal by Dry Mechanical Excavation 
Work Item Start Date End Date        Cost  
Mobilization and Demobilization    

 Mobilization and Demobilization 09/24/18 11/16/18  $ 82,000  

 Purchase/Manage Flotation Mats 09/28/18 11/01/18  $ 220,000  

 Subtotal for Mobilization and Demobilization    $ 302,000  
Site Improvements    

 Clear and Grub 09/28/18 10/02/18  $ 22,125  

 Process Area Improvements 09/27/18 10/06/18  $ 14,068  

 Haul Road Improvements 09/25/18 10/06/18  $ 52,804  

 Stockpile Area Preparation 10/12/18 10/13/18  $ 24,532  

 Subtotal for Site Improvements    $ 113,529  
Sediment Removal    

 Dry Mechanical Excavation 10/06/18 10/30/18  $ 442,180  
 Maintain Haul Route 10/02/18 11/03/18  $ 88,303  

 Subtotal for Sediment Removal    $ 530,483  
Storm Water Controls    

 Stockpile Grading 10/02/18 11/03/18  $ 115,000  

 Winterization and SWPPP 10/05/18 11/03/18  $ 81,000  

 Subtotal for Storm Water Controls    $ 196,000  
Rehabilitation of Unstable Site Conditions    

 Causeway Rehabilitation 09/28/18 11/02/18  $ 73,000  

 Subtotal for Site Maintenance    $ 73,000  
Indirect Costs    

 Management and Engineering 09/24/18 11/03/18  $ 210,200  

 Health and Safety 09/24/18 11/03/18  $ 4,000  

 Travel and Lodging 09/24/18 11/03/18  $ 73,330  

 Performance Bond 09/24/18 11/03/18  $ 42,750  

 Subtotal for Indirect Costs    $ 330,280  
Total for Dry Mechanical Excavation     $ 1,545,292  
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10.2 WET CUTTER-HEAD SUCTION DREDGING 
Dredging was performed during normal high-water conditions from June 26 to August 22, 2019, 
as described in Section 5. Bathometric surveys performed before and after dredging recorded 
the removal of 9,872 cubic yards of sediment as measured in place. 

Table 10.2 – Cost Summary, Sediment Removal by Cutter-Head Suction Dredging 
Work Item Start Date End Date  Cost  
Mobilization and Demobilization    

 Mobilization and Demobilization 04/30/19 10/02/19  $ 64,000  

 Subtotal for Mobilization and Demobilization    $ 64,000  
Site Improvements    

 Install HDPE Pipeline 05/08/19 05/24/19  $ 72,916  

 Install Booster Pump 05/22/19 05/24/19  $ 7,100  

 Construct Settling Ponds 04/20/19 06/03/19  $ 60,000  

 Dredge Assembly/Disassembly 06/27/19 07/01/19  $ 80,000  

 Subtotal for Site Improvements    $ 220,016  
Dredging and Processing    

 Dredge Operation 07/02/19 08/22/19  $ 820,000  

 Plant Operation: Testing and Modification 04/30/19 06/03/19  $ 173,420  

 Plant Operation: Dry Sediment 06/04/19 07/02/19  $ 135,858  

 Plant Operation: Slurry, Modified 07/03/19 07/17/19  $ 46,708  

 Plant Operation: Testing and Modification 07/18/19 08/06/19  $ 59,569  

 Plant Operation: Slurry, Simplified 08/07/19 08/20/19  $ 25,445  

 Settling Pond Operation 04/30/19 08/22/19  $ 190,000  

 Subtotal for Dredging and Processing    $ 1,451,000  
Facilitate Real-Time Monitoring    

 Assemble and Operate HDPE Tank 07/03/19 08/20/19  $ 8,500  

 Subtotal for Facilitate Monitoring    $ 8,500  
Post-Extraction Sediment Management    

 Sediment Dewatering and Stockpiling 06/04/19 09/06/19  $ 70,000  

 Subtotal for Sediment Management    $ 70,000  
Site Maintenance    

 Stockpile Grading 06/04/19 10/02/19  $ 133,600  

 Winterization and SWPPP 09/06/19 10/02/19  $ 170,000  

 Subtotal for  Site Maintenance    $ 303,600  
Indirect Costs    

 Management and Engineering 04/30/19 10/02/19  $ 224,000  

 Health and Safety 04/30/19 10/02/19  $ 10,000  

 Travel and Lodging 04/30/19 10/02/19  $ 72,000  

 Subtotal for Indirect Costs    $ 306,000  
Total for Wet Cutter-Head Suction Dredging     $ 2,423,116  
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10.3 COST COMPARISON 
As summarized in Table 10.1, direct costs for dry mechanical excavation (including only 
excavation and on-site transport) were $530,483 ($13.96/cy). The total cost for dry mechanical 
excavation (including mobilization and demobilization, site improvements and maintenance, 
and indirect costs, but not including causeway rehabilitation costs) was $1,472,292 ($38.74/cy). 

The costs for dredging and processing presented in Table 10.2 include several different system 
configurations: 

1. Processing of dry stockpiled sediment without dredging (using the process flow diagram 
presented as Figure 9), 

2. Processing of dredged sediment slurry (using the modified process flow diagram 
presented as Figure 10), and 

3. Processing of dredged sediment slurry using an improved booster pump and no desilting 
circuit (as depicted in the simplified process flow diagram presented as Figure 11).  

These Project costs are summarized in the table below, and are compared to a theoretical cost 
of “production” suction dredging (performed on a larger, more efficient scale without the 
extraction process). Production suction dredging would employ a dredge, booster pump and 
transmission line that are sized for higher production rates. The theoretical costs for production 
suction dredging based on direct cost estimates and production estimates provided by the 
Project’s dredging subcontractor, Ahtna Marine & Construction Company.  

Table 10.3 – Comparison of Unit Costs 

Work Item 
Dry 

Excavation 
(Figure 9) 

Modified 
Suction 

Dredging 
(Figure 10) 

Simplified 
Suction 

Dredging 
(Figure 11) 

Production 
Suction 

Dredging 
(Contractor’s 

Estimate9) 
Mobilization and Improvements1,2 $10.93/cy $22.32/cy $19.18/cy $10/cy 
Sediment Removal3 $13.96/cy $83.06/cy $83.06/cy $16/cy 
Extraction Process4 $47.67/cy $20.77/cy $4.63/cy not estimated 
Effluent Treatment5 $20.44/cy $20.44/cy $20.44/cy $20/cy 
Storm Water Controls6 $5.16/cy $13.36/cy $13.36/cy $14/cy 
Off-Site Sediment Transport7 not included not included not included not included 
Indirect Costs8 $8.69/cy $24.05/cy $24.05/cy $5/cy 
Total for Removal $38.74/cy $163.23/cy $160.09 $65/cy 
Total for Extraction10 $68.11/cy $20.77/cy $4.63 not estimated 
Notes: 
1. Unit Costs: For dry excavation, unit costs are based on 38,000 cy sediment removed. For 

dredging and extraction, unit costs are based on quantity estimates for each system 
configuration based on data presented in Table 11.  

2. Mobilization and Improvements includes mobilization and demobilization, procurement of 
materials (e.g., flotation mats and slurry conveyance pipeline), site preparation and earthwork 
improvements (e.g., haul road, settling ponds), and infrastructure assembly and disassembly 
(e.g., extraction plant, slurry conveyance pipeline). Unit costs for mobilization and 
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improvements are typically expected to decrease with increased production rates and for sites 
with existing infrastructure (e.g., haul roads, flotation mats, settling ponds, conveyance lines). 

3. Sediment removal includes sediment removal (dry excavation or suction dredging), on-site 
transport (hauling or pumping), and sediment management (dewatering and stockpiling on site). 

4. Extraction Process includes processing through the centrifugal concentrator but does not 
include disposal costs for hazardous materials 

5. Effluent Treatment includes operation of the settling ponds and flocculation circuit, and post-
settling-pond dewatering and handling of sediment 

6. Storm Water Controls includes stockpile grading, winterization and storm water best 
management practices 

7. Off-Site Sediment Transport costs are not included. The cost of off-site transport and disposal is 
typically considerable and will vary based on the haul distance and disposal. fees, if any. 

8. Indirect Costs includes management and engineering, health and safety, travel and lodging 
9. Production Suction Dredging: Cost estimate for production dredging provided by Ahtna Marine 

& Construction Company and are based on increasing the dredge and booster pump from 6 to 
12 inch diameter and increasing the slurry conveyance pipeline from 6 to 16 inch diameter. 

10. For Dry Excavation, the sum “Total for Extraction” includes costs for both Extraction Process and 
Effluent Treatment, since no effluent treatment would be required without extraction. For 
suction dredging, the sum “Total for Extraction” includes costs for only Extraction Process, since 
effluent treatment is required regardless of whether extraction is performed.   

11. The following costs are not included: The costs listed above do not include costs associated with 
system testing and modification, remedial earthwork for unsuitable site conditions, permitting 
compliance monitoring, environmental monitoring, or real-time monitoring. 

The costs presented above are Project-specific. Costs for other projects may vary significantly 
based on the site location and characteristics, environmental mitigation measures, the physical 
and geochemical characteristics of the reservoir and sediment, and the availability of sediment 
disposal.  

In general, the dredge slurry production rate, and thus the efficiency of the dredging process, 
was limited by the extraction process. For bodies of sediment where the mercury extraction 
process is not required, or if a larger centrifugal concentrator is used, the size and capacity of 
the dredge, booster pump and slurry transmission can be increased for higher production rates.  

Based on estimates provided by the dredging subcontractor, production dredging at the subject 
site is estimated to cost $65/cy if the dredge and booster pump were increased from 6 to 12 
inches in diameter and transmission pipeline was increased from 6 to 16 inches in diameter. 
This would require that the settling pond volume be increased by a factor of two to three, 
which requires significantly more space.  

Dry mechanical excavation is clearly preferable for reservoirs where the water level can be 
lowered. Dry excavation costs $38.74/cy can likely be reduced for sites with existing 
infrastructure (e.g., haul roads, stockpile areas, flotation mats). 

None of the estimates presented above include the cost of off-site sediment transport and 
disposal. If on-site placement of sediment is not possible, then the cost of off-site transport and 
disposal may govern the feasibility of the overall sediment removal project if haul distances or 
disposal fees are significant. 
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11 PUBLIC OUTREACH AND EDUCATION 
This section describes the public outreach and education performed as part of the Project. 
Public outreach tasks are set forth in The Sierra Fund (TSF) Three Year Program for Outreach 
and Education for The Combie Reservoir Sediment and Mercury Removal Project (TSF, 2018) 
and are summarized below. 

11.1 TASK 1 – TECHNICAL ADVISORY COMMITTEE 
TSF utilized the Headwater Mercury Source Reduction Technical Advisory Committee (HMSR-
TAC) to encourage the coordination, collaboration, and capacity building among scientists, 
regulators, landowners, resource managers, and interested stakeholders in the development 
and implementation of a strategy (HMSR Strategy) to assess and mitigate the impacts of 
headwater sources of mercury. The HMSR Strategy has four foci, one of which is reservoirs. 

11.1.1 Task 1 Presentations 

Through the Project funding, NID provided financial support for at least one quarterly TAC 
meeting or event per year related specifically to reservoir management. Project results were 
presented at the following meetings: 

 TAC Meeting, November 2018: NID, TSF and NV5 presented interim Project findings 

 TSF Reclaiming the Sierra Conference, October 2019: NID, TSF and NV5 presented interim 
Project findings 

 Delta Tributaries Mercury Council (DTMC) Meeting, January 2020: TSF and NV5 presented 
interim Project findings 

Final Project results are to be presented at a TAC Meeting to be held in October 2020. The 
presentations were intended to address the role that reservoir management activities play with 
regard to the fate and transport of mercury from the Sierra to the California Bay Delta. 

11.1.2 Task 1 Deliverables 

Task 1 deliverables include HMSR-TAC meeting agendas, meeting notes, sign-in sheets; a HMSR 
Strategy draft and final document; and a HMSR-TAC reservoir tour packet document. 
Deliverables are presented in Appendix M. 

11.2 TASK 2 – COMBIE TECHNICAL COMMUNICATION AND REVIEW 
TSF worked with the Project partners (including NID, DWR, USGS, GLEI/Forgen and NV5) to 
obtain  relevant information and communicate the information to the community and the 
public in understanding the project and its local, regional and statewide implications.  

TSF communicated the scientific aspects of the Project to policy and agency leaders, regulators, 
consultants, and other interested stakeholders in order to acquire broad-based support 
(financial and otherwise) for the Project and for NID's other sediment removal efforts. TSF 
organized a presentation and agency tour of the Project site in August 2019.  
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Figure 11.1 – Mercury Cycle Educational Session, August 2019 Project Tour 

 
NV5, 2019 

Figure 11.2 – Nevada Irrigation District Staff, August 2019 Project Tour 

 
NV5, 2019 
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11.2.1 Task 2 Deliverables 

Task 2 deliverables include meeting agendas and meeting notes. Deliverables are presented in 
Appendix M. 

11.3 TASK 3 – OUTREACH REGARDING MERCURY IN FISH 
TSF updated the Gold Country Angler Survey report, and performed the following:  

1. Additional data analysis to examine whether posting fish consumption advisories results 
in decreased mercury exposure risk based on higher rates of low-mercury fish 
consumption and lower rates of high mercury fish consumption, with respect to: 
a. All data associated with the Gold Country Angler Survey, and  
b. Data specific to NID owned/operated water bodies to quantify the outcomes of NID’s 

participation in efforts to post state-issued fish consumption advisories;  
2. Outreach and public education about mercury in fish and fish consumption advisories at 

four engagements per year; and  
3. Posting of additional fish consumption advisories throughout the region.  

NID and DWR support are acknowledged on all printed materials. Draft documents (including 
outreach brochures) were submitted to NID and DWR for review prior to finalization and public 
distribution. Target audiences include: 

1. Tribal communities (annual Nisenan Heritage Day, Calling Back the Salmon, and United 
Auburn Indian Community events);  

2. Low-income populations who may subsistence fish (area churches and service clubs such 
as AAUW and the Unitarian Church;  

3. Social services including WIC and Head Start; and  

4. Active anglers (fishing clubs including Gold Country Fly Fishers and Auburn Rooster Tails). 

11.3.1 Angler Survey 

TSF collected 220 angler surveys to build on 151 surveys originally collected in 2009 and 2010.  
A subset of data associated with NID-owned and operated waterbodies was analyzed and 
included as an attachment to the Protocol for Posting Fish Consumption Advisories (Appendix 
M).  

11.3.2 Outreach Brochures 

Fact Sheets for each of TSF’s fish-mercury projects (Angler Survey, Fish Tissue Research, Post It 
Day) were produced and used in public outreach (Appendix M).  

11.3.3 Outreach Engagements 

TSF gave three public presentations per year about mercury in fish and how to consume local 
fish safely to anglers, technical experts, public health officials, and the general public.  
Audiences included the Granite Bay Flycasters, the Headwater Mercury Source Reduction 
(HMSR) Technical Advisory Committee (TAC), the Lake Oroville State Recreation Area Visitor 
Center, the California Lake Management Society (CALMS), the Delta Mercury Exposure 
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Reduction Program (Delta MERP), local high schools, volunteers at annual Post It Day events. 
Example agenda are presented in Appendix M.  

11.3.4 Posting Fish Consumption Advisories 

TSF planned and executed annual Post It Day events to post state-issued fish consumption 
advisories at water bodies where they apply in 2018 and 2019. A third event is to be held in 
summer 2020.  

Figure 11.3 – Post It Day 2018 Volunteers 

 

11.4 TASK 4 – GOLD RUSH CURRICULUM DEVELOPMENT 
TSF created curriculum related to the historical use of mercury during the Gold Rush and 
present-day ecosystem impacts. The curriculum is intended to support teachers in Nevada 
County and Placer County for grades 4-6. Materials were reviewed by key stakeholders 
including a credentialed teacher, NID and DWR. TSF plans to conduct outreach to local school 
districts and educators regarding the curriculum and activity guide.  
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Table 1 - Boring Locations, Elevations and Depths, 2016-2017 Exploratory Drilling Program

Combie Reservoir

Meadow Vista, California

Boring 
No.

Date
Latitude 
(decimal 
degrees)

Longitude
(decimal 
degrees)

Elevation of 
Sediment 
Surface       

(feet above 
MSL)

Total Depth 
of Boring     

(feet)

Depth to 
Native 

Soil/Rock 
(feet)

C-1 10/19/16 39.017916 -121.035728 1596.8 30 22

C-2 10/19/16 39.017517 -121.035769 1597.5 35 32

C-3 10/19/16 39.017177 -121.035801 1597.5 25 21

C-4 10/19/16 39.017521 -121.035476 1597.0 30 28

C-5 10/19/16 39.017167 -121.035361 1597.0 20 16

C-6 10/20/16 39.017657 -121.036400 1598.5 35 29

C-7 10/20/16 39.017912 -121.036362 1600.5 35 32

C-8 10/20/16 39.018152 -121.036342 1600.5 35 32

C-9 10/24/16 39.016475 -121.037144 1597.8 25 NA

C-10 10/24/16 39.017036 -121.036890 1598.0 37 32

C-11 10/24/16 39.017545 -121.036764 1599.5 30 29

C-12 10/24/16 39.016871 -121.037584 1597.5 30 28

C-13 10/24/16 39.017373 -121.037527 1599.4 25 NA

C-14 10/24/16 39.017803 -121.037579 1601.1 20 NA

C-15 10/17/17 39.016194 -121.038083 1596.4 36 35

C-16 10/17/17 39.015835 -121.039161 1593.6 38 34

C-17 10/17/17 39.015343 -121.038506 1594.1 38 NA

C-18 10/17/17 39.015087 -121.040222 1592.2 27 26

C-19 10/17/17 39.014589 -121.039529 1591.9 42 NA

C-20 10/17/17 39.017644 -121.034478 1592.0 24 22

C-21 10/17/17 39.017651 -121.033506 1591.5 10 5

Notes:

MSL = mean sea level

NA = native soil/rock not encountered
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Table 2 - Total Metals in Sediment Samples, 2016-2017 Exploratory Drilling Program
Combie Reservoir

Meadow Vista, California

Sample ID
Sample 

Date
Unit

Sample 
Depth 
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6010B 6010B 6010B 6010B 6010B 6010B 6010B 3060A/7199 6010B 6010B 3050B 6010B 7471A 6010B 6010B 6010B 6010B 6010B 6010B 6010B

7429-90-5 7440-36-0 7440-38-2 7440-39-3 7440-41-7 7440-43-9 16065-83-1 18540-29-9 7440-48-4 7440-50-8 7440-57-5 7439-92-1 7439-97-6 7439-98-7 7440-02-0 7782-49-2 7440-22-4 7440-28-0 7440-62-2 7440-66-6

2.9 0.32 0.7 0.1 0.04 0.09 0.12 0.025 0.1 0.11 NL 0.11 0.005 - 0.02 0.13 0.10 0.88 0.12 0.041 0.20 0.49

25 2.0 1.0 1.0 1.0 1.0 1.0 0.2 1.0 2.0 1.0 1.0 0.10 1.0 1.0 1.0 1.0 0.25 1.0 1.0

7.70E+04 31 0.067 15,000 15 5.2 36,000 0.3 23 3,100 NE 80 1.0 390 490 390 390 0.78 390 23,000

1.10E+06 470 0.25 2.2E+05 210 7.3 2.7E+05 6.3 350 47,000 NE 320 4.5 5,800 3,100 5,800 1,500 12 1,000 3.5E+05

RSL RSL DTSC-SL RSL DTSC-SL DTSC-SL DTSC-SL RSL RSL RSL -- DTSC-SL DTSC-SL RSL DTSC-SL RSL RSL RSL DTSC-SL RSL

NE 500 500 10,000 10,000 100 2,500 500 2,500 18,000 NE 1,000 20 3,500 2,000 100 500 700 2,400 5,000

C-1-1 10/19/16 mg/kg 11-12 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-1-2 10/19/16 mg/kg 21-22 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.22 -- -- -- -- -- -- --

C-2-1 10/19/16 mg/kg 15-16 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-2-2 10/19/16 mg/kg 30-31 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.18 -- -- -- -- -- -- --

C-3-1 10/19/16 mg/kg 7-8 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-3-2 10/19/16 mg/kg 17-18 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.61 -- -- -- -- -- -- --

C-4-1 10/19/16 mg/kg 16-17 4700 <2.0 6.0 25 <1.0 <1.0 15 <0.2 3.6 6.7 <1.0 2.1 <0.1 <1.0 14 <1.0 <1.0 <0.25 11 11

C-4-2 10/19/16 mg/kg 26-27 22000 <2.0 9.1 61 <1.0 <1.0 51 <0.2 5.4 25 <1.0 7.0 0.30 <1.0 20 <1.0 <1.0 <0.25 64 22

C-5-1 10/19/16 mg/kg 6-7 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.48 -- -- -- -- -- -- --

C-5-2 10/19/16 mg/kg 12-13 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-6-1 10/20/16 mg/kg 16-17 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-6-2 10/20/16 mg/kg 24-25 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-7-1 10/20/16 mg/kg 16-17 2500 <2.0 3.0 19 <1.0 <1.0 16 <0.2 2.9 6.5 <1.0 1.5 <0.1 <1.0 12 <1.0 <1.0 <0.25 10 10

C-7-2 10/20/16 mg/kg 28-29 1700 <2.0 3.0 13 <1.0 <1.0 12 <0.2 2.0 4.6 <1.0 1.2 <0.1 <1.0 8.3 <1.0 <1.0 <0.25 6.1 7.6

C-8-1 10/20/16 mg/kg 17-18 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-8-2 10/20/16 mg/kg 26-27 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-9-1 10/24/16 mg/kg 11-12 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-9-2 10/24/16 mg/kg 20-21 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-10-1 10/24/16 mg/kg 17-18 4700 <2.0 7.2 46 <1.0 <1.0 19 <0.2 4.8 9.7 <1.0 3.4 <0.1 <1.0 18 <1.0 <1.0 <0.25 15 16

C-10-2 10/24/16 mg/kg 31-32 3500 <2.0 11 31 <1.0 <1.0 15 <0.2 4.4 7.3 <1.0 2.2 <0.1 <1.0 15 <1.0 <1.0 <0.25 11 14

C-11-1 10/24/16 mg/kg 12-13 5600 <2.0 3.9 38 <1.0 <1.0 33 <0.2 6.7 12 <1.0 3.1 <0.1 <1.0 36 <1.0 <1.0 <0.25 18 15

C-11-2 10/24/16 mg/kg 25-26 2800 <2.0 7.5 26 <1.0 <1.0 14 <0.2 3.5 6.4 <1.0 2.2 <0.1 <1.0 13 <1.0 <1.0 <0.25 9.7 14

C-12-1 10/24/16 mg/kg 16-17 1700 <2.0 2.9 13 <1.0 <1.0 9.9 <0.2 2.2 4.3 <1.0 1.2 <0.1 <1.0 8.8 <1.0 <1.0 <0.25 6.1 7.4

C-12-2 10/24/16 mg/kg 22-23 1800 <2.0 2.9 17 <1.0 <1.0 11 <0.2 2.4 4.6 <1.0 1.3 <0.1 <1.0 8.2 <1.0 <1.0 <0.25 6.8 7.2

C-13-1 10/24/16 mg/kg 12-13 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-13-2 10/24/16 mg/kg 24-25 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-14-1 10/24/16 mg/kg 10-11 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.13 -- -- -- -- -- -- --

C-14-2 10/24/16 mg/kg 19-20 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.16 -- -- -- -- -- -- --

C-15 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.42 -- -- -- -- -- -- --

Results

USEPA Method

CAS No.

Method Detection Limit

Reporting Limit

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC
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Table 2 - Total Metals in Sediment Samples, 2016-2017 Exploratory Drilling Program
Combie Reservoir

Meadow Vista, California
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6010B 6010B 6010B 6010B 6010B 6010B 6010B 3060A/7199 6010B 6010B 3050B 6010B 7471A 6010B 6010B 6010B 6010B 6010B 6010B 6010B

7429-90-5 7440-36-0 7440-38-2 7440-39-3 7440-41-7 7440-43-9 16065-83-1 18540-29-9 7440-48-4 7440-50-8 7440-57-5 7439-92-1 7439-97-6 7439-98-7 7440-02-0 7782-49-2 7440-22-4 7440-28-0 7440-62-2 7440-66-6

2.9 0.32 0.7 0.1 0.04 0.09 0.12 0.025 0.1 0.11 NL 0.11 0.005 - 0.02 0.13 0.10 0.88 0.12 0.041 0.20 0.49

25 2.0 1.0 1.0 1.0 1.0 1.0 0.2 1.0 2.0 1.0 1.0 0.10 1.0 1.0 1.0 1.0 0.25 1.0 1.0

7.70E+04 31 0.067 15,000 15 5.2 36,000 0.3 23 3,100 NE 80 1.0 390 490 390 390 0.78 390 23,000

1.10E+06 470 0.25 2.2E+05 210 7.3 2.7E+05 6.3 350 47,000 NE 320 4.5 5,800 3,100 5,800 1,500 12 1,000 3.5E+05

RSL RSL DTSC-SL RSL DTSC-SL DTSC-SL DTSC-SL RSL RSL RSL -- DTSC-SL DTSC-SL RSL DTSC-SL RSL RSL RSL DTSC-SL RSL

NE 500 500 10,000 10,000 100 2,500 500 2,500 18,000 NE 1,000 20 3,500 2,000 100 500 700 2,400 5,000

Results

USEPA Method

CAS No.

Method Detection Limit

Reporting Limit

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

C-16 10/17/17 mg/kg 0-6.5 -- -- -- -- -- -- -- -- -- -- -- -- 0.63 -- -- -- -- -- -- --

C-17 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.47 -- -- -- -- -- -- --

C-18 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.48 -- -- -- -- -- -- --

C-19 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.38 -- -- -- -- -- -- --

Notes:

1 Total chromium (CAS No. 7440-47-3) results compared to RSLs for Chromium III (CAS No. 16065-83-1) NL = not listed

CAS = Chemical Abstracts Service registry number RSL = USEPA Region 9 Regional Screening Level

DTSC-SL = California Department of Toxic Substances Control (DTSC) Screening Level (SL), as set forth in Human Health Risk Assessment (HHRA) Note 3 (DTSC; August 2017) TTLC = Total Threshold Limit Concentration

mg/kg = milligrams per kilogram -- = not analyzed

3/9/2020 Page 2 of 2 4688.02C Tables.xlsx



Table 3 - Methylmercury in Sediment Samples, 2016-2017 Exploratory Drilling Program

Combie Reservoir

Meadow Vista, California

Sample ID Sample Date Unit
Sample 
Depth    

(ft)

Moisture 
Content 

(%)

Methylmercury 
(ug/kg,           

wet weight)

Methylmercury 
(ug/kg,           

dry weight1)

C4-1 10/18/16 ug/kg 16-17 19 0.11 0.13

C4-2 10/18/16 ug/kg 26-27 30 <0.05 <0.05

C7-1 10/19/16 ug/kg 16-17 19 <0.05 <0.05

C7-2 10/19/16 ug/kg 28-29 18 <0.05 <0.05

C10-1 10/24/16 ug/kg 17-18 25 <0.05 <0.05

C10-2 10/24/16 ug/kg 31-32 9.7 <0.05 <0.05

C11-1 10/24/16 ug/kg 12-13 22 0.45 0.55

C11-2 10/24/16 ug/kg 25-26 8.4 0.08 J 0.09 J

C12-1 10/24/16 ug/kg 16-17 5.1 0.08 J 0.08 J

C12-2 10/24/16 ug/kg 22-23 10 <0.05 <0.05

C-15 10/17/17 ug/kg 0-5 27 0.25 0.32

C-16 10/17/17 ug/kg 0-6.5 33 0.36 0.48

C-17 10/17/17 ug/kg 0-5 26 0.16 0.20

C-18 10/17/17 ug/kg 0-5 35 0.36 0.49

C-19 10/17/17 ug/kg 0-5 27 0.26 0.33

Notes:

1  Dry weight estimated from wet weight laboratory result based on listed moisture content.

CAS = Chemical Abstracts Service

J = value was detected between MDL and RL and is an estimated value

RSL = USEPA Region 9 Regional Screening Level

ug/kg = micrograms per kilogram

USEPA = United States Environmental Protection Agency

RSL

7,800

120,000

USEPA Method

CAS No.

Method Detection Limit

Reporting Limit

Residential Soil

Commercial Soil
Screening        

Levels
Basis for Screening Level

Results

1630

22967-92-6

0.05

0.10
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Table 4 - Summary of Particle Size Analysis, Full Sediment Column, 2016-2017 Exploratory Drilling Program

Combie Reservoir

Meadow Vista, California

3/8 in No. 4 No. 8 No. 16 No. 30 No. 50 No. 100 No. 200

C-1-COMP 10/19/16 0-22 100.0 100.0 100 100 97 92 61.7 45.4 SM Silty sand, brown (7.5YR 4/2)

C-2-COMP 10/19/16 0-32 100.0 99.9 94 90 89 82 71.1 58.9 ML Sandy silt, dark grayish brown (10YR 4/2)

C-3-COMP 10/19/16 0-21 100.0 100.0 100 100 97 81 60.0 41.1 SM Silty sand, dark grayish brown (10YR 4/2)

C-4-COMP 10/19/16 0-28 100.0 100.0 100 100 100 95 31.8 9.0 SP/SM Poorly graded sand, dark grayish brown (10YR 4/2)

C-5-COMP 10/19/16 0-16 98.0 98.0 97 95 94 89 71.9 56.2 ML Sandy silt, dark grayish brown (10YR 4/2)

C-6-COMP 10/20/16 0-29 99.3 99.1 99 98 96 80 49.4 34.3 SM Silty sand, dark grayish brown (10YR 4/2)

C-7-COMP 10/20/16 0-32 100.0 100.0 100 100 96 80 53.3 36.4 SM Silty sand, dark grayish brown (10YR 4/2)

C-8-COMP 10/20/16 0-28 99.7 99.7 99 98 95 82 66.1 54.3 ML Sandy silt, dark grayish brown (10YR 4/2)

C-9-COMP 10/24/16 0-25 98.7 98.7 98 98 96 85 63.9 45.4 SM Silty sand, dark grayish brown (10YR 4/2)

C-10-COMP 10/24/16 0-34 100.0 99.9 99 99 93 70 35.2 19.0 SM Silty sand, dark grayish brown (10YR 4/2)

C-11-COMP 10/24/16 0-30 99.7 99.5 99 99 95 72 43.1 29.0 SM Silty sand, dark grayish brown (10YR 4/2)

C-12-COMP 10/24/16 0-30 100.0 99.8 99 99 96 70 30.7 15.4 SM Silty sand, dark grayish brown (10YR 4/2)

C-13-COMP 10/24/16 0-25 99.1 99.1 99 99 92 64 34.8 19.3 SM Silty sand, dark grayish brown (10YR 4/2)

C-14-COMP 10/24/16 0-20 99.5 99.3 99 99 90 66 45.2 31.9 SM Silty sand, dark grayish brown (10YR 4/2)

99.6 99.5 98.7 98.1 94.7 79.1 51.3 35.4

0.4 0.5 1.3 1.9 5.3 20.9 48.7 64.6

0.5

64.1

35.4

Notes:

1  Results are based on ASTM D422 particle size analysis of 1.-5 inch diameter sediment column obtained by direct push.

2 Gravel content may be under-represented based on the sampling tools (1.5-inch inside diameter direct push core barrel)

    USCS = Unified Soil Classification System

Average sand content (average percent passing No. 4 sieve and retained on No. 200 sieve)

Average fines content (silt and clay; average percent passing No. 200 sieve)

Average Percent Passing

Average Percent Retained

Average gravel2 content (average percent retained on No. 4 sieve)

DescriptionSample No. Date
Depth

(ft)

Percent Passing1 (% by mass) USCS 
Symbol
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Table 5 - Summary of Particle Size Analysis for Shallow Sediment, 2016-2017 Exploratory Drilling Program

Combie Reservoir

Meadow Vista, California

3/8 in No. 4 No. 8
No. 
16

No. 
30

No. 
50

No. 
100

No. 
200

C-15 10/13/17 0-5 100.0 100.0 100 100 100 100 89.3 70.5 ML Silt with sand, brown (10YR 4/4)

C-16 10/13/17 0-6.5 100.0 100.0 100 100 100 100 97.4 87.9 ML Silt, dark greyish brown (10YR 4/2)

C-17 10/13/17 0-5 100.0 100.0 100 100 98 50 63.4 48.2 SM Silty sand, brown (10YR 4/3)

C-18 10/13/17 0-5 100.0 100.0 100 100 100 100 98.6 88.3 ML Silt, light olive brown (2.5YR 5/6)

C-19 10/13/17 0-5 100.0 100.0 100 100 97 84 66.7 51.4 ML Sandy silt, brown (10YR 4/4)

100.0 100.0 100.0 100.0 99.0 86.8 83.1 69.3

0.0 0.0 0.0 0.0 1.0 13.2 16.9 30.7

0.0

30.7

69.3

Notes:

1  Results are based on ASTM D422 particle size analysis

USCS = Unified Soil Classification System

Sample 
No.

Date
Depth

(ft)

Percent Passing1 (% by mass)

Description
USCS 

Symbol

Average gravel2 content (average percent retained on No. 4 sieve)
Average sand content (average percent passing No. 4 sieve and retained on No. 200 sieve)

Average fines content (silt and clay; average percent passing No. 200 sieve)

Average Percent Passing

Average Percent Retained
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Table 6 - Summary of Pre-Excavation Sampling and Analysis
Combie Reservoir

Meadow Vista, California

Moisture 
Content,  

>#200    
(%)

THg by 
Wet 

Weight, 
>#200

THg by 
Dry 

Weight, 
>#200

Re-
sieved 

Moisture 
Content,  

>#200    
(%)

Re-
sieved 
THg by 

Wet 
Weight, 
>#200

Re-sieved
THg by 

Dry 
Weight, 
>#200

D2216 7471A D1140 7471A D2216 7471A 7471A D2216 7471A 7471A D2216 7471A 7471A -- -- -- -- --

na 7439-97-6 na 7439-97-6 na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6 -- -- -- -- --

% mg/kg % mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg -- -- -- -- --

na 0.003 na 0.003 na 0.003 0.003 na 0.003 0.003 na 0.003 0.003 -- -- -- -- --

1.0 0.016-0.018 na 0.016-0.018 1.0 0.016-0.0180.016-0.018 1.0 0.016-0.0180.016-0.018 1.0 0.016-0.0180.016-0.018 0.1 0.01 0.01 0.01 1.0

na 1.0 na 1.0 na 1.0 1.0 na 1.0 1.0 na 1.0 1.0 -- -- -- -- --

na 4.5 na 4.5 na 4.5 4.5 na 4.5 4.5 na 4.5 4.5 -- -- -- -- --

na DTSC-SL na
DTSC-

SL
na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL -- -- -- -- --

na 20 na 20 na 20 20 na 20 20 na 20 20 -- -- -- -- --

28 0.15 0.19 0 0.17 0.17 54 0.40 0.62

28 0.20 0.26 0 0.22 0.22 54 0.40 0.62

28 0.20 0.26 0 0.02 0.02 54 0.48 0.74

<1 0.10 0.10 NA NA NA 16 0.32 0.37

<1 0.12 0.12 NA NA NA 16 0.32 0.37

<1 0.13 0.13 NA NA NA 16 0.32 0.37

32 0.23 0.30 1 0.14 0.14 53 0.68 1.04

32 0.24 0.32 0 0.14 0.14 53 0.59 0.90

32 0.20 0.26 0 <0.02 <0.02 53 0.53 0.81

32 0.32 0.42 1 0.21 0.21 50 0.53 0.80

32 0.37 0.49 1 <0.02 <0.02 50 0.47 0.71

32 0.35 0.46 0 0.18 0.18 50 0.57 0.86

48 0.52 0.77 1 0.20 0.20 53 0.62 0.95

48 0.37 0.55 0 0.25 0.25 53 0.51 0.78

48 0.50 0.74 0 0.23 0.23 53 0.55 0.84

32 0.38 0.50 1 0.21 0.21 49 0.64 0.95

32 0.33 0.44 1 0.21 0.21 49 0.51 0.76

32 0.36 0.48 0 0.43 0.43 49 0.51 0.76

32 0.42 0.55 1 0.24 0.24 44 0.58 0.84

32 0.43 0.57 0 0.27 0.27 44 0.53 0.76

32 0.43 0.57 0 0.23 0.23 44 0.52 0.75

37 0.36 0.49 1 0.24 0.24 48 0.56 0.83

37 0.39 0.53 0 0.25 0.25 48 0.56 0.83

37 0.37 0.51 1 0.26 0.26 48 0.56 0.83

33 0.29 0.39 1 0.27 0.27 46 0.57 0.83

33 0.30 0.40 0 0.26 0.26 46 0.56 0.82

33 0.29 0.39 1 0.22 0.22 46 0.54 0.79

36 0.38 0.52 1 0.37 0.37 45 0.51 0.74

36 0.36 0.49 0 0.26 0.26 45 0.49 0.71

36 0.37 0.50 0 <0.2 <0.2 45 0.52 0.75

Bulk 
Sample 
Weight   

(lb)

 Hg(0) 
(mg) 

TABLE

Au     
(mg) 

TABLE

Au     
(ppm) 

TABLE

$/Ton 
@$1,200 
(900 Fine)

0.03

SU-DS-R3 09/26/18 0-5 30 0.28 78.66

SU-DS-R2 09/26/18 0-5 32 0.26 78.78

0.36

411.3 0.0 0.1 0.020.34

0.36

0.01

SU-DS-R1 09/26/18 0-5 30 0.28 78.61

0.32 390.3 0.0 0.3 0.050.00SU-DN 09/26/18 0-5 32 0.24 77.42

0.36 353.9 0.0 1.1 0.220.01SU-CS 09/25/18 0-5 32 0.27 68.11

0.33 346.3 0.0 2.8 0.560.02SU-CN 09/25/18 0-5 32 0.25 79.38

0.30 326.2 0.0 5.3 1.130.04SU-B 09/25/18 0-5 30 0.23 69.09

0.23 359.2 0.0 5.8 1.130.04SU-A-R3 09/24/18 0-5 26 0.18 43.64

na 349.5 0.0 5.2 1.040.03SU-A-R2 09/24/18 0-5 na na na

0.24 363.2 0.0 4.9 0.94SU-A-R1 09/24/18 0-5 25 0.19 45.56

USEPA/ASTM Method

CAS No.

Unit

Method Detection Limit

Reporting Limit

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

THg by 
Dry 

Weight

Original Incomplete Sieve Re-Sieved Samples

Moisture 
Content,  

<#200    
(%)

THg by   
Wet 

Weight, 
<#200

THg by   
Dry 

Weight, 
<#200

Sample ID
Sample 

Date

Sample 
Depth 

(ft)

Moisture 
Content 

(%)

THg by 
Wet 

Weight

% 
passing 

#200 
Sieve

Multi-Increment Samples

Bulk Samples
Whole Sample

Sieved Sample

Coarse Fraction Fine Fraction
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Table 6 - Summary of Pre-Excavation Sampling and Analysis
Combie Reservoir

Meadow Vista, California

Moisture 
Content,  

>#200    
(%)

THg by 
Wet 

Weight, 
>#200

THg by 
Dry 

Weight, 
>#200

Re-
sieved 

Moisture 
Content,  

>#200    
(%)

Re-
sieved 
THg by 

Wet 
Weight, 
>#200

Re-sieved
THg by 

Dry 
Weight, 
>#200

D2216 7471A D1140 7471A D2216 7471A 7471A D2216 7471A 7471A D2216 7471A 7471A -- -- -- -- --

na 7439-97-6 na 7439-97-6 na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6 -- -- -- -- --

% mg/kg % mg/kg % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg -- -- -- -- --

na 0.003 na 0.003 na 0.003 0.003 na 0.003 0.003 na 0.003 0.003 -- -- -- -- --

1.0 0.016-0.018 na 0.016-0.018 1.0 0.016-0.0180.016-0.018 1.0 0.016-0.0180.016-0.018 1.0 0.016-0.0180.016-0.018 0.1 0.01 0.01 0.01 1.0

na 1.0 na 1.0 na 1.0 1.0 na 1.0 1.0 na 1.0 1.0 -- -- -- -- --

na 4.5 na 4.5 na 4.5 4.5 na 4.5 4.5 na 4.5 4.5 -- -- -- -- --

na DTSC-SL na
DTSC-

SL
na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL -- -- -- -- --

na 20 na 20 na 20 20 na 20 20 na 20 20 -- -- -- -- --

Bulk 
Sample 
Weight   

(lb)

 Hg(0) 
(mg) 

TABLE

Au     
(mg) 

TABLE

Au     
(ppm) 

TABLE

$/Ton 
@$1,200 
(900 Fine)

USEPA/ASTM Method

CAS No.

Unit

Method Detection Limit

Reporting Limit

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

THg by 
Dry 

Weight

Original Incomplete Sieve Re-Sieved Samples

Moisture 
Content,  

<#200    
(%)

THg by   
Wet 

Weight, 
<#200

THg by   
Dry 

Weight, 
<#200

Sample ID
Sample 

Date

Sample 
Depth 

(ft)

Moisture 
Content 

(%)

THg by 
Wet 

Weight

% 
passing 

#200 
Sieve

Multi-Increment Samples

Bulk Samples
Whole Sample

Sieved Sample

Coarse Fraction Fine Fraction

28 0.27 0.35 1 0.12 0.12 45 0.57 0.83

28 0.26 0.33 0 0.12 0.12 45 0.53 0.77

28 0.25 0.32 0 0.12 0.12 45 0.52 0.75

34 0.32 0.43 1 0.18 0.18 44 0.47 0.68

34 0.32 0.43 0 0.18 0.18 44 0.66 0.95

34 0.34 0.46 1 0.18 0.18 44 0.46 0.66

26 0.31 0.39 0 0.17 0.17 45 0.65 0.94

26 0.22 0.28 0 0.15 0.15 45 0.61 0.88

26 0.29 0.37 0 <0.02 <0.02 45 0.64 0.93

28 0.23 0.29 0 0.10 0.10 47 0.55 0.81

28 0.39 0.50 0 0.14 0.14 47 0.54 0.79

28 0.25 0.32 0 0.17 0.17 47 0.53 0.78

Notes:

CAS = Chemical Abstracts Service registry number

DTSC-SL = California Department of Toxic Substances Control (DTSC) Screening Level (SL)

Au = gold

Hg = mercury

THg = total mercury

Hg(0) = elemental mercury by bulk sample processing on separation table

mg/kg = milligrams per kilogram (parts per million)

na = not analyzed

TTLC = Total Threshold Limit Concentration

0.22 363.1 0.0 0.2 0.040.00SU-I 10/12/18 0-5 27 0.17 51.71

0.27 363.3 0.0 0.3 0.060.00SU-H 10/12/18 0-5 28 0.21 39.18

0.20 363.2 0.0 0.2 0.040.00SU-G 10/09/18 0-5 35 0.15 62

0.26 374.7 0.0 2.3 0.430.01SU-F 09/27/18 0-5 26 0.21 59.17
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Table 7 - Summary of QEMSCAN Magnetic Susceptibility Evaluation

Combie Reservoir

Meadow Vista, California

Type Name
Whole 
Sample

>106
μm 
size

<106
μm 
size

Whole 
Sample

>106
μm 
size

<106
μm 
size

Whole 
Sample

>106
μm 
size

<106
μm 
size

Quartz 72.49 52.64 19.85 81.06 60.41 20.65 75.96 48.87 27.09 None
K‐Feldspar 3.86 2.12 1.75 3.04 1.62 1.42 4.08 2.04 2.04 None
Ca‐Na Feldspar 6.82 3.7 3.12 4.6 1.2 3.4 5.42 1.92 3.5 None
Mica 1.23 0.61 0.62 1.15 0.54 0.61 1.94 0.75 1.19 None
Talc 0.48 0.23 0.25 0.06 0 0.06 0.02 0.01 0.01 None
Kaolinite 2.43 0.62 1.81 1.91 0.35 1.56 2.45 0.33 2.12 None
Chlorite 2.19 0.76 1.43 1.66 0.92 0.74 1.94 0.79 1.15 None
Montmorillonite 3 1.05 1.95 2.27 0.59 1.68 2.48 0.68 1.8 None
Illite 2.36 1.28 1.08 1.76 0.56 1.19 1.91 0.73 1.18 None
Serpentine 0.57 0.51 0.06 0.13 0 0.13 0.47 0.44 0.03 None
Zircon 0.09 0.04 0.05 0.04 0.02 0.02 0.63 0.03 0.6 None
Sphene 0.06 0.02 0.04 0.03 0 0.02 0.07 0.01 0.07 None
Sillimanite 0.23 0.23 0 0 0 0 0.25 0 0.25 None
Epidote 0.84 0.36 0.48 0.26 0.05 0.2 0.5 0.28 0.21 None
Pyroxene (Augite) 1.22 0.63 0.59 1.09 0.39 0.7 0.44 0.07 0.37 None
Amphibole (Hornblende) 0.26 0.09 0.17 0.07 0.03 0.04 0.14 0.04 0.09 none

Oxides 0.56 0.3 0.27 0.15 0.12 0.03 0.43 0.21 0.22 Potentially

Generally weak at best. The oxidization reduces 
magnetic suceptibility. Goethite is very weak (rarely 
attractant to magnet), ilmenite is weak, hematite is 
not magnetic however if fresh contains minor 
magnetite (not likely in alluvial setting), rutile is 
weakly magnetic

Others 0.16 0.02 0.14 0.04 0.01 0.03 0.02 0.01 0.01 Potentially
Magnetite (strongly magnetic) and apatite (none). 
Unknown relative proportions.

1.14 0.59 0.54 0.7 0.29 0.41 0.87 0.3 0.57 Potentially
Unknown as mixed composition but likely very little 
as mixed.

100 100 100 100 100 100 100 100 100

Sample ID

Total

Magnetism Notes

0.06 0.22 0.23

Sheet 
Siilicates

Heavy 
Minerals

Silicates

Percentage of 
Potentially Variably Magnetic

Unclassified

SU‐A‐R1 SU‐H SU‐I

0.72 0.19 0.450.32 0.41 0.13
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Table 8 - Total Metals in Sand Concentrates
Combie Reservoir
Meadow Vista, California

Sample ID
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6010B 6010B 6010B 6010B 6010B 6010B 6010B 6010B 6010B 7471A 6010B 6010B 6010B 6010B 6010B 6010B 6010B

7440-36-0 7440-38-2 7440-39-3 7440-41-7 7440-43-9 16065-83-1 7440-48-4 7440-50-8 7439-92-1 7439-97-6 7439-98-7 7440-02-0 7782-49-2 7440-22-4 7440-28-0 7440-62-2 7440-66-6

2.4 1.20 1.2 1.20 1.2 1.2 1.2 2.4 1.2 0.6 1.2 1.2 1.2 1.2 1.2 1.2 1.2
0.62 0.14 0.14 0.03 0.17 0.31 0.08 0.23 0.22 0.04 0.15 0.22 0.49 0.14 0.46 0.07 0.18

31 0.11 15,000 15.00 71 36,000 23 3,100 80 1.0 390 490 390 390 0.78 390 23,000

470 0.36 2.2E+05 210.00 780 2.7E+05 350 47,000 320 4.4 5,800 3,100 5,800 1,500 12 1,000 3.5E+05

RSL DTSC-SL RSL DTSC-SL DTSC-SL DTSC-SL RSL RSL DTSC-SL DTSC-SL RSL DTSC-SL RSL RSL RSL DTSC-SL RSL

500 500 10,000 10000 100 2,500 2,500 18,000 1,000 20 3,500 2,000 100 500 700 2,400 5,000
M8.T22.2019.06.04 06/05/19 mg/kg <0.6 2.3 410 <0.03 <0.2 36 6.4 11 2.7 0.08J <0.2 36 <0.5 ND <0.5 40 26
M8.T22.2019.06.13 06/14/19 mg/kg <0.6 0.70J 69 <0.03 <0.2 54 11 13 17 3.7 <0.2 22 <0.5 1.6 <0.5 93 38
M8.T22.2019.06.11 06/14/19 mg/kg <0.6 0.78J 100 <0.03 <0.2 39 8.4 9.4 2.7 0.5J <0.2 21 <0.5 <0.14 <0.5 70 30
M8.T22.2019.06.17 06/18/19 mg/kg 1.1J 1.2 51 <0.03 0.52J 85 14 1100 11 5.3 <0.2 29 0.86J 9.7 <0.5 97 41
M8.T22.2019.07.01 07/02/19 mg/kg 0.71J 1.7 30 <0.03 <0.2 60 7.5 7 2.6 0.23J <0.2 26 <0.5 <0.14 <0.5 77 25
M8.T22.2019.07.09 07/10/19 mg/kg 1.5J 2.6 26 <0.03 <0.2 76 8.7 5.8 9.2 0.05J <0.2 27 <0.5 <0.14 <0.5 100 27
M8.T22.2019.07.12 07/13/19 mg/kg 1.1J 1.8 16 <0.03 <0.2 50 5.4 5 2.0 0.27J <0.2 28 <0.5 <0.14 <0.5 50 17
M8.T22.2019.08.02 08/03/19 mg/kg <0.6 6.6 42 <0.03 <0.2 44 7.1 6.8 16 0.29J 0.47J 26 <0.5 <0.14 <0.5 56 20
M8.T22,2019.08.06 08/07/19 mg/kg <0.6 4.3 18 <0.03 <0.2 44 6.5 6.4 8.3 0.41J 0.45J 26 <0.5 <0.14 <0.5 48 19
M8.T22.2019.08.09 08/10/19 mg/kg <0.6 4.8 17 <0.03 <0.2 37 6.9 7 2.7 0.88 0.28J 30 <0.5 <0.14 <0.5 48 18
M8.T22.2019.08.13 08/14/19 mg/kg <0.6 6.2 20 <0.03 <0.2 65 11 9 5.2 2.4 0.32J 35 <0.5 <0.14 <0.5 95 28
M8.T22.2019.08.15 08/16/19 mg/kg <0.6 8.3 18 <0.03 <0.2 56 9.7 11 6.5 4.1 0.46J 32 <0.5 <0.14 <0.5 77 29

Notes:
1 Total chromium (CAS No. 7440-47-3) results compared to RSLs for Chromium III (CAS No. 16065-83-1)
CAS = Chemical Abstracts Service registry number
DTSC-SL = California Department of Toxic Substances Control (DTSC) Screening Level (SL), Human Health Risk Assessment (HHRA) Note 3 (DTSC, April 2018)
MDL = method detection limit
mg/kg = milligrams per kilogram
ND = not detected above listed MDL
RL = laboratory reporting limit
RSL = USEPA Region 9 Regional Screening Level (November 2018)
TTLC = total threshold limit concentration
NE = not established
J = analyte detected between MDL and RL, the value listed is estimated

Basis for Screening Level

TTLC

USEPA Method

CAS No.

Laboratory Reporting Limit
Method Detection Limit

Residential Soil

Commercial Soil
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Table 9 - Summary of Post-Processing Sediment Sampling and Analysis, Multi-Increment Samples
Combie Reservoir

Meadow Vista, California

D1140 D2216 7471A 7471A D2216 7471A 7471A D2216 7471A 7471A

na na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6

% % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg

na na 0.05 0.05 na 0.05 0.05 na 0.05 0.05

na na 1.0 1.0 na 1.0 1.0 na 1.0 1.0

na na 4.5 4.5 na 4.5 4.5 na 4.5 4.5

na na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL

na na 20 20 na 20 20 na 20 20

M2.2019.06.07 06/07/19 ML - brown (7.5YR 4/4) sandy silt 50.5 4 0.30 0.31 0 0.10 0.10 1 0.48 0.48

M2.2019.06.12 06/12/19 ML - brown (7.5YR 4/4) sandy silt 49.6 1 0.32 0.32 0 0.10 0.10 1 0.51 0.52

M2.2019.06.13 06/13/19 SM - brown (7.5YR 4/4) silty sand 49.0 2 0.28 0.29 0 0.10 0.10 1 0.46 0.46

M2.2019.06.14 06/14/19 SM - brown (7.5YR 4/4) silty sand 47.9 3 0.27 0.28 0 0.10 0.10 1 0.44 0.44

M2.2019.06.17 06/17/19 SM - brown (7.5YR 4/4) silty sand 47.4 5 0.22 0.23 0 0.10 0.10 1 0.37 0.37

M2.2019.06.18 06/18/19 ML - brown (7.5YR 4/4) sandy silt 50.3 15 0.26 0.30 0 0.11 0.11 1 0.50 0.50

M2.2019.06.20 06/20/19 ML - brown (7.5YR 4/4) sandy silt 56.7 6 0.33 0.35 0 0.11 0.11 1 0.45 0.45

M5a.2019.06.10 06/10/19 SM - brown (7.5YR 4/4) silty sand na 16 0.16 0.18 0 0.07 0.07 1 0.43 0.43

M5a.2019.06.13 06/13/19 SM - brown (7.5YR 4/4) silty sand 36.8 9 0.20 0.22 26 0.08 0.10 1 0.49 0.49

M5a.2019.06.17 06/17/19 SM - brown (7.5YR 4/4) silty sand 23.2 16 0.18 0.21 0 0.10 0.10 0 0.43 0.43

M5a.2019.07.10 07/10/19 SM - brown (7.5YR 4/4) silty sand 26.6 16 0.12 0.14 0 0.04 0.04 0 0.26 0.26

M5a.2019.07.16 07/16/19 SM - brown (7.5YR 4/4) silty sand 29.7 17 0.12 0.14 0 0.06 0.06 1 0.38 0.38

M5a.2019.08.05 08/05/19 SM - brown (7.5YR 4/4) silty sand 20.4 13 0.12 0.14 0 0.06 0.06 1 0.58 0.59

M5b.2019.08.05 08/05/19 SM - brown (7.5YR 4/4) silty sand 16.3 16 0.32 0.37 0 0.13 0.13 1 0.48 0.48

M5a.2019.08.21 08/21/19 SM - brown (7.5YR 4/4) silty sand 44.9 20 0.20 0.24 0 0.21 0.21 1 0.46 0.46

M5b.2019.08.21 08/21/19 SM - brown (7.5YR 4/4) silty sand 27.5 12 0.40 0.45 0 0.14 0.14 1 0.51 0.52

Percent 
Passing 

#200 
Sieve

Whole Sample

Multi-Increment Samples

Dry Sediment Process Stockpile (M2)

Primary Settling Ponds (Muck Ponds, M5a,b)

USEPA/ASTM Method

THg by 
Dry 

Weight

Moisture 
Content,  

<#200    

THg by   
Wet 

Weight, 
<#200

THg by   
Dry 

Weight, 
<#200

Sample ID
Sample 

Date
USCS Description

Moisture 
Content

THg by 
Wet 

Weight

Moisture 
Content,  

>#200    

CAS No.

Unit

Method Detection Limit

Screening        
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

THg by 
Wet 

Weight, 
>#200

THg by 
Dry 

Weight, 
>#200

Sieved Sample

Coarse Fraction Fine Fraction
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Table 9 - Summary of Post-Processing Sediment Sampling and Analysis, Multi-Increment Samples
Combie Reservoir

Meadow Vista, California

D1140 D2216 7471A 7471A D2216 7471A 7471A D2216 7471A 7471A

na na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6 na 7439-97-6 7439-97-6

% % mg/kg mg/kg % mg/kg mg/kg % mg/kg mg/kg

na na 0.05 0.05 na 0.05 0.05 na 0.05 0.05

na na 1.0 1.0 na 1.0 1.0 na 1.0 1.0

na na 4.5 4.5 na 4.5 4.5 na 4.5 4.5

na na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL na DTSC-SL DTSC-SL

na na 20 20 na 20 20 na 20 20

Percent 
Passing 

#200 
Sieve

Whole Sample

Multi-Increment Samples

USEPA/ASTM Method

THg by 
Dry 

Weight

Moisture 
Content,  

<#200    

THg by   
Wet 

Weight, 
<#200

THg by   
Dry 

Weight, 
<#200

Sample ID
Sample 

Date
USCS Description

Moisture 
Content

THg by 
Wet 

Weight

Moisture 
Content,  

>#200    

CAS No.

Unit

Method Detection Limit

Screening        
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

THg by 
Wet 

Weight, 
>#200

THg by 
Dry 

Weight, 
>#200

Sieved Sample

Coarse Fraction Fine Fraction

M5c.2019.09.19 09/19/19 SM - brown (7.5YR 4/4) silty sand 78.8 21 0.53 0.64 0 0.18 0.18 1 0.69 0.70

Notes:

CAS = Chemical Abstracts Service registry number

DTSC-SL = California Department of Toxic Substances Control (DTSC) Screening Level (SL)

THg = total mercury

mg/kg = milligrams per kilogram (parts per million)

na = not analyzed

TTLC = Total Threshold Limit Concentration

Secondary Settling Pond (M5c)

7/9/2020 Page 2 of 2  4688.02 Combie Reservoir - Summary of Pre-Excavation Analysis



Table 10 - Summary of Post-Processing Sediment Sampling and Analysis, Bulk Concentrate Samples

Combie Reservoir

Meadow Vista, California

US Short Tons Kilograms RPM Jacket Pressure (KPa) Narrative Description

M8.2019.06.04-10 06/04-10/2019 453 410,953 400 27
Initial testing of dry excavated 

sediment during plant setup, very low 
water jacket pressure

0 831 0.00202 0.07

M8-2019.06.11-21 06/11-21/2019 1,411 1,280,031 400 47 - 65
Dry-excavated sediment processing, 

standard RPM, lower water jacket 
pressure

0 4,248 0.00332 0.11

A_s
06/28/19         

07/1,2,3,8,9/19    
08/02/19

1,352 1,226,498 400
38 - 52               

(primarily 42 - 48)

Dredged slurry processing, shallow, 
standard RPM, lower water jacket 

pressure
0 760 0.00062 0.02

A_d 08.05-06/19 556 504,701 400 46 - 47
Dredged slurry processing, deeper, 
standard RPM, lower water jacket 

pressure
0 533 0.00106 0.04

B_s 07/10-12/19 414 375,963 400 51 - 59
Dredged slurry processing, shallow, 
standard RPM, higher water jacket 

pressure
0 831 0.00221 0.08

C_s 08/15,16,20/19 669 606,731 445 44 - 48
Dredged slurry processing, shallow, 
increased RPM, lower water jacket 

pressure
0 1,745 0.00288 0.10

C_d 08/07,08,09/19 1,182 1,071,933 445 44 - 45
Dredged slurry processing, deeper, 
increased RPM, lower water jacket 

pressure
0 450 0.00042 0.01

D_s 08/13-14/19 1,089 987,701 445 51-52
Dredged slurry processing, shallow, 
increased RPM, higher water jacket 

pressure
0 1,653 0.00167 0.06

D_d 08/12/19 600 544,444 445 52
Dredged slurry processing, deeper, 
increased RPM, higher water jacket 

pressure
0 897 0.00165 0.06

E_s 07/15/19 202 183,604 400 53
Dredged slurry processing, shallow, 
standard RPM, higher water jacket 

pressure
0 306 0.00167 0.06

F_s 07/16/19 256 231,948 475 25
Dredged slurry processing, shallow, 

high RPM, very low water jacket 
pressure

0 297 0.00128 0.04

Notes:

Au = gold

Hg = mercury

Hg(0) = elemental mercury by bulk sample processing on separation table

ppm = parts per million

mg = milligram

kg = kilogram

Sample ID Process Dates
Sample 

Type

B
ulk K

nelson concentrates, com
posited by extraction param

eters

Test Description: Concentrates obtained from the 30-inch-diameter Knelson contrifugal concentrator were futher concentrated using a 7.5-inch-diameter Knelson concentrator (one run per sample) to reduce each sample 
volume to approximately 2.5 lb, followed by spoon-feeding to a 42-inch-diameter Yuba Wheel spiral wheel concentrator to recover free mercury and gold. Spiral wheel concentrator tailings were collected and re-run 
through the spiral wheel to reduce potential loss. The concentrates were collected from the spiral wheel, and the free gold was hand-extracted via pan and magnifying device. The samples were hand cleaned to 
approximately .8000 fine, and no further assaying was performed. Free liquid mercury was not visible in the samples although there may be trace amounts of mercury as amalgam, as a few particles of gold appeared to 
have a silver color.

 Hg(0) 
(mg)

Au       
(mg)

Au         
(ppm)

$/Ton 
@$1,200/oz 
(900 Fine)

Total Sediment Mass Processed 
During Reference Process Dates

Extraction Process Description
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Table 11 - Extraction Process Data for Centrifugal Concentrator Test Batches 
Combie Reservoir

Meadow Vista, California

Date
Kelson Flow 
Rate, Average 

(m3/hr)

Knelson         
Water Jacket 
Pressure, 
Average         
(KPa)

Knelson          
Water Jacket 
Pressure, 
Average          
(psi)

Operating 
Parameter 
Designation 
(for bulk 

concentrate 
testing)

RPM
Centrifugal 

Force        
(G)

Slurry 
Flow Rate 
(gpm)

Dry 
Sediment 
Processed 
(tons, wet 
weight)

Dry 
Sediment 
Processed 
(tons, dry 
weight) 

Flow 
Totaliser 
Start       
(gal)

Flow 
Totaliser 

End         
(gal)

Total 
Slurry 

Quantity 
(gal)

Average 
Slurry 

Density (pcf)

Estimated 
Total 

Sediment 
Solids (tons, 
dry weight)

Average 
Slurry Solids 
Content (%, 
by volume)

Batches 
per Day

Chitosan 
Flocculant 
Added        
(gal)

P50 Flocculant 
Added         
(gal)

Sodium 
Added (lb)

Comments

5/28/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 5 4 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
5/29/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 0 0 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
5/30/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 1 1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
5/31/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 1 1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/01 ‐ 6/02 Weekend
6/3/2019 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/4/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 31 26 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/5/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 60 51 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/6/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 141 120 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/7/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 74 63 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/09 ‐ 6/09 Weekend
6/10/2019 26.5 27 3.8‐4.0 ‐‐ 400 61 175 135 114 167,245 224,377 57,132 80.0 107 20.0 1 0 0 0 Dry sediment processing (Figure 9)
6/11/2019 65.0 65 9.4 ‐‐ 400 61 175 70 59 228,822 266,697 37,875 82.0 79 17.0 1 100 0 0 Dry sediment processing (Figure 9)
6/12/2019 50.0 50 7.3 ‐‐ 400 61 175 196 167 266,697 322,188 55,491 81.9 116 21.3 2 50 0 0 Dry sediment processing (Figure 9)
6/13/2019 33.5 60 8.4‐9.0 ‐‐ 400 61 175 135 115 262,151 295,223 33,072 81.7 68 25.3 1 125 0 25 Dry sediment processing (Figure 9)
6/14/2019 33.5 60 8.4‐9.0 ‐‐ 400 61 175 189 161 386,827 461,795 74,968 81.5 153 21.7 1 0 80 20 Dry sediment processing (Figure 9)
6/15 ‐ 6/16 Weekend
6/17/2019 32.0 60 8.7 ‐‐ 400 61 175 206 175 461,795 541,924 80,129 82.2 169 21.8 1 0 95 20 Dry sediment processing (Figure 9)
6/18/2019 31.0 53 7.5‐7.9 ‐‐ 400 61 175 167 142 541,924 617,990 76,066 81.3 154 20.9 1 0 118 25 Dry sediment processing (Figure 9)
6/19/2019 31.0 53 7.5‐7.9 ‐‐ 400 61 175 169 144 617,990 677,671 59,681 82.4 128 23.1 2 275 275 50 Dry sediment processing (Figure 9)
6/20/2019 30.5 55 7.4‐8.6 ‐‐ 400 61 175 165 140 677,671 737,087 59,416 83.7 135 23.1 1 0 0 0 Dry sediment processing (Figure 9)
6/21/2019 30.5 47 6.2‐7.5 ‐‐ 400 61 175 126 107 737,087 783,932 46,845 83.9 108 24.1 3 0 0 0 Dry sediment processing (Figure 9)
6/22 ‐ 6/26 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Retool plant and ponds for dredging
6/27/2019 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Initial testing, plant modification
6/28/2019 30.5 48 6.4‐7.5 A_s 400 61 450 0 0 784,506 814,303 29,797 73.4 35 26.1 1 0 0 0 Dredge slurry processing (Figure 10)
6/29 ‐ 6/30 Weekend
7/1/2019 30.5 48 6.4‐7.5 A_s 400 61 450 0 0 814,303 876,357 62,054 88.3 172 36.1 3 325 0 100 (est) Dredge slurry processing (Figure 10)
7/2/2019 29.5 46 6.3‐7.1 A_s 400 61 450 0 0 876,357 986,000 109,643 79.3 198 30.0 2 80 0 15 Dredge slurry processing (Figure 10)
7/3/2019 29.5 46 6.3‐7.1 A_s 400 61 450 0 0 986,000 102,717 116,716 73.5 138 21.6 1 275 0 100 (est) Dredge slurry processing (Figure 10)
7/04 ‐ 7/07 Weekend, Holiday
7/8/2019 29.5 45 6.2‐6.8 400 61 450 0 0 102,717 234,772 132,055 69.0 93 25.4 2 80 0 0 Dredge slurry processing (Figure 10)
7/9/2019 28.5 42 5.8‐6.5 A_s 400 61 450 0 0 234,772 433,152 198,380 76.4 296 19.0 2 100 0 35 Dredge slurry processing (Figure 10)
7/10/2019 32.5 59 8.1‐8.9 B_s 400 61 450 0 0 433,152 605,068 171,916 78.0 287 22.7 2 110 0 50 Dredge slurry processing (Figure 10)
7/11/2019 31.5 51 7.0‐7.8 B_s 400 61 540 0 0 605,068 774,572 169,504 66.6 76 15.9 2 80 0 30 Dredge slurry processing (Figure 10)
7/12/2019 31.5 51 7.0‐7.8 B_s 400 61 540 0 0 774,572 828,051 53,479 71.5 52 7.8 1 90 0 0 Dredge slurry processing (Figure 10)
7/13 ‐ 7/14 Weekend
7/15/2019 53 7.5‐8.0 E_s 400 61 540 0 0 828,051 935,657 107,606 80.0 202 ‐‐ 2 80 0 0 Dredge slurry processing (Figure 10)
7/16/2019 29.0 25 3.7‐4.1 F_s 475 85‐88 540 0 0 935,657 59,302 123,644 81.8 256 19.9 1 60 0 10 Dredge slurry processing (Figure 10)
7/17/2019 29.0 25 3.7‐4.1 ‐‐ 475 85‐88 540 0 0 59,302 89,847 30,545 80.0 57 ‐‐ 1 0 0 0 Dredge slurry processing (Figure 10)
7/18 ‐ 8/01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 0 0 0 Pump replacement, plant modification
8/2/2019 30.5 38‐52 5.5‐7.5 A_s 400 61 540 0 0 97,645 300,951 203,306 81.7 419 25.5 1 0 0 0 Simplified (Figure 11), shallow strata
8/03 ‐ 8/04 Weekend
8/5/2019 30.5 47 6.1‐7.4 A_d 400 61 540 0 0 300,951 500,322 199,371 82.0 418 22.2 2 0 0 0 Simplified (Figure 11), deeper strata
8/6/2019 30 46 6.1‐7.3 A_d 400 61 540 0 0 500,322 555,331 55,009 86.0 139 34.1 1 65 0 0 Simplified (Figure 11), deeper strata
8/7/2019 30 44 5.8‐7 C_d 445 74‐78 540 0 0 555,331 784,416 229,085 82.3 487 21.6 1 100 0 50 Simplified (Figure 11), deeper strata
8/8/2019 30.6 45 6.1‐7 C_d 445 74‐78 540 0 0 784,416 992,739 208,323 86.5 537 31.3 2 100 0 55 Simplified (Figure 11), deeper strata
8/9/2019 31.1 45 6.1‐7 C_d 445 74‐78 540 0 0 992,739 60,181 67,441 85.0 163 28.9 50 0 0 Simplified (Figure 11), deeper strata
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Table 11 - Extraction Process Data for Centrifugal Concentrator Test Batches 
Combie Reservoir

Meadow Vista, California

Date
Kelson Flow 
Rate, Average 

(m3/hr)

Knelson         
Water Jacket 
Pressure, 
Average         
(KPa)

Knelson          
Water Jacket 
Pressure, 
Average          
(psi)

Operating 
Parameter 
Designation 
(for bulk 

concentrate 
testing)

RPM
Centrifugal 

Force        
(G)

Slurry 
Flow Rate 
(gpm)

Dry 
Sediment 
Processed 
(tons, wet 
weight)

Dry 
Sediment 
Processed 
(tons, dry 
weight) 

Flow 
Totaliser 
Start       
(gal)

Flow 
Totaliser 

End         
(gal)

Total 
Slurry 

Quantity 
(gal)

Average 
Slurry 

Density (pcf)

Estimated 
Total 

Sediment 
Solids (tons, 
dry weight)

Average 
Slurry Solids 
Content (%, 
by volume)

Batches 
per Day

Chitosan 
Flocculant 
Added        
(gal)

P50 Flocculant 
Added         
(gal)

Sodium 
Added (lb)

Comments

8/10 ‐ 8/11 Weekend
8/12/2019 32 52 7.0‐8.0 D_d 445 74‐78 540 0 0 60,181 298,141 237,960 86.0 600 31.3 2 100 0 15 Simplified (Figure 11), deeper strata
8/13/2019 32 52 7.0‐8.1 D_s 445 74‐78 540 0 0 298,141 518,437 220,296 86.4 565 29.5 1 0 0 0 Simplified (Figure 11), shallow strata
8/14/2019 31.8 51 6.7‐8.0 D_s 445 74‐78 540 0 0 518,437 719,292 200,855 86.8 524 31.8 1 200 0 35 Simplified (Figure 11), shallow strata
8/15/2019 30.6 48 6.4‐7.5 C_s 445 74‐78 540 0 0 719,292 901,344 182,052 88.4 506 ‐‐ 1 100 0 30 Simplified (Figure 11), shallow strata
8/16/2019 30.5 44 5.8‐7.0 C_s 445 74‐78 420 0 0 901,344 976,588 75,244 82.7 163 ‐‐ 1 60 0 15 Simplified (Figure 11), shallow strata
8/17 ‐ 8/18 Weekend
8/19/2019 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0 35 0 0 Dredge repairs
8/20/2019 30.5 44 5.8‐7.0 C_s 445 74‐78 546 0 0 976591 983547 6956 85.0 17 ‐‐ 1 20 0 0 Simplified (Figure 11), shallow strata
8/21/2019 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1 60 0 10 Dredging shallow strata, no extraction
8/22/2019 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1 50 0 15 Dredging shallow strata, no extraction

Notes:
m3/hr = cubic meters per hour
Kpa = kilopascal
psi = pounds per square inch
RPM = rotations per minute
G = gravitational force
gpm = gallons per minute
gal = gallons
pcf = pound per square foot
lb = pound
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Table 12 - Total Mercury, Methylmercury and Monitoring Parameters in Water Samples, Settling Pond No. 4

Combie Reservoir

Meadow Vista, California

Sample ID Sample Date
Sample 
Time

THg
(ng/L)

THg      
(ug/L)

MeHg
(ng\L)

Turbidity
(NTU)

Settleable
Solids 
(Imhoff)

pH
Temp
°C

Hardness TSS Manganese DO EC

SP.2019.07.09 Unfiltered 7/9/2019 15:35 178 0.17800 0.091 80 0.05 6.98 22.03 ‐ ‐ ‐ ‐ ‐
SP.2019.07.09 Filtered 7/9/2019 15:35 19.5 0.01950 0.04 80 0.05 6.98 22.03 ‐ ‐ ‐ ‐ ‐
SP.2019.07.10 Unfiltered 7/10/2019 6:50 151 0.15100 0.09 128 0.1 6.83 18.17 ‐ ‐ ‐ ‐ ‐
SP.2019.07.10 Filtered 7/10/2019 6:50 2.25 0.00225 0.029 128 0.1 6.83 18.17 ‐ ‐ ‐ ‐ ‐
SP.2019.07.11.1 Unfiltered 7/11/2019 7:00 4.72 0.00472 <0.023 3.66 0 7.02 19.74 ‐ ‐ ‐ ‐ ‐
SP.2019.07.11.1 Filtered 7/11/2019 7:00 0.066 0.00007 <0.023 3.66 0 7.02 19.74 ‐ ‐ ‐ ‐ ‐
SP.2019.07.11.2 Unfiltered 7/11/2019 14:00 34 0.03400 0.028 25.4 0 5.97 21.88 ‐ ‐ ‐ ‐ ‐
SP.2019.07.11.2 Filtered 7/11/2019 14:00 2.95 0.00295 0.033 25.4 0 5.97 21.88 ‐ ‐ ‐ ‐ ‐
LCS2.2019.08.12.1.Unfiltered 8/12/2019 9:35 1.35 0.00135 <0.023 1.3 0 7.39 22.201 11 ND ND 7.3 67
LCS2.2019.08.12.1.Filtered 8/12/2019 9:35 0.47 0.00047 <0.023 1.3 0 7.39 22.201 ‐ ‐ ‐ ‐ ‐
LCS2.2019.08.12.2.Unfiltered 8/12/2019 9:40 1.43 0.00143 <0.023 1.3 0 7.39 22.233 11 ND ND 7.3 67
LCS2.2019.08.12.2.Filtered 8/12/2019 9:40 0.44 0.00044 <0.023 1.3 0 7.39 22.233 ‐ ‐ ‐ ‐ ‐
RSW1.2019.08.12.1.Unfiltered 8/12/2019 10:30 3.13 0.00313 0.106 3.59 0 7.34 19.68 ‐ ‐ ‐ ‐ ‐
RSW1.2019.08.12.1.Filtered 8/12/2019 10:30 1.29 0.00129 0.106 3.59 0 7.34 19.68 ‐ ‐ ‐ ‐ ‐
RSW1.2019.08.12.2.Unfiltered 8/12/2019 10:35 2.02 0.00202 0.116 1.71 0 7.35 19.62 ‐ ‐ ‐ ‐ ‐
RSW1.2019.08.12.2.Filtered 8/12/2019 10:35 0.94 0.00094 0.101 1.71 0 7.35 19.62 ‐ ‐ ‐ ‐ ‐
RSW2.2019.08.12.1.Unfiltered 8/12/2019 12:00 2.32 0.00232 0.058 1.86 0 7.5 20.99 ‐ ‐ ‐ ‐ ‐
RSW2.2019.08.12.1.Filtered 8/12/2019 12:00 0.75 0.00075 0.05 1.86 0 7.5 20.99 ‐ ‐ ‐ ‐ ‐
RSW2.2019.08.12.2.Unfiltered 8/12/2019 12:00 2.23 0.00223 0.04 1.86 0 7.5 20.99 ‐ ‐ ‐ ‐ ‐
RSW2.2019.08.12.2.Filtered 8/12/2019 12:00 0.92 0.00092 0.032 1.86 0 7.5 20.99 ‐ ‐ ‐ ‐ ‐
SP1.2019.08.20.Unfiltered 8/20/2019 9:45 3.09 0.00309 <0.023 4.28 0 7.27 20.78 6.4 ‐ 0.16 1.9 64
SP1.2019.08.20.Filtered 8/20/2019 10:00 1.88 0.00188 <0.023 4.28 0 7.27 20.78 ‐ ‐ ‐ ‐ ‐
SP1.2019.08.23.Filtered 8/23/2019 8:00 1.18 0.00118 0.026 12.8 0 6.89 20.09 ‐ ‐ ‐ ‐ ‐
SP1.2019..08.23.Unfiltered 8/23/2019 7:45 13.6 0.01360 0.023 12.8 0 6.89 20.09 ‐ 7.8 ND 3.5 77
SP1.2019.08.26.Unfiltered 8/26/2019 7:30 3.77 0.00377 0.03 2.37 0 7.35 20 ‐ 3.1 ND 1.8 81
SP1.2019.08.26.Filtered 8/26/2019 7:20 0.87 0.00087 0.023 2.37 0 7.35 20 ‐ ‐ ‐ ‐ ‐

Effluent Limitations, General Order for Limited Threat Discharges THg Manganese
Daily Maximum 0.10 ug/L Daily Maximum 160 ug/L

Monthly Average Maximum 0.05 ug/L Monthly Average Maximum 80 ug/L

Notes
DO = Dissolved Oxygen
EC = Electrical Conductivity
MeHg = Methylmercury
NTU = Nephelometric Turbidity Unit
THg = Total Mercury
TSS = Total Suspended Solids
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CONTACT LIST 
Combie Reservoir Sediment and Mercury Removal Project 

 

1 
 

Nevada Irrigation District (NID) 

Greg Jones, Assistant General Manager 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 
jonesg@nidwater.com 
530-273-6185 

Adrian Schneider, Senior Engineer 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 
schneider@nidwater.com 
530-273-6185 

Neysa King, Watershed Resources Planner 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 
kingn@nidwater.com 
530-273-6185 
 
California Department of Water Resources (DWR) 

Matthew Meyers, Project Manager 
California Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236-0001 
Matthew.Meyers@water.ca.gov 

Marc Commandatore, Sr. Environ. Scientist Supervisor 
California Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236-0001 
Angelo.Commandatore@water.ca.gov 
 
California Regional Water Quality Control Board (RWQCB) – Permitting/WDR 

R5 Central Valley Regional Water Quality Control Board 
  » Central Valley - Sacramento Office 
    » Irrigated Lands/PS Permitting/Basin Planning/TMDL Branch 
      » Point Source Permitting 

Michelle Snapp 
California Regional Water Quality Control Board 
Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670-6114 
Michelle.Snapp@waterboards.ca.gov 
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916-464-4824 

Genevieve Sparks 
California Regional Water Quality Control Board 
Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670-6114 
Genevieve.Sparks@waterboards.ca.gov 
916-464-4821 

Joshua Palmer 
California Regional Water Quality Control Board 
Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670-6114 
Joshua.Palmer@waterboards.ca.gov 
916-464-4674 

Stephanie Tadlock 
California Regional Water Quality Control Board 
Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670-6114 
Stephanie.Tadlock@waterboards.ca.gov 
916-464-4644 
 
California Regional Water Quality Control Board (RWQCB) – TMDL 

R5 Central Valley Regional Water Quality Control Board 
  » Central Valley - Sacramento Office 
    » Irrigated Lands/PS Permitting/Basin Planning/TMDL Branch 
      » TMDLs/Basin Planning/NPS Delta 

Patrick Morris 
California Regional Water Quality Control Board 
Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670-6114 
Patrick.Morris@waterboards.ca.gov 
916-464-4621 
 
California Department of Fish and Wildlife (CDFW) – 1600 

Amy Kennedy, Senior Environmental Scientist 
California Department of Fish and Wildlife 
North Central Region 
1701 Nimbus Road, Suite A 
Rancho Cordova, CA 95670 
Amy.Kennedy@wildlife.ca.gov 
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Attn:  Lake and Streambed Alteration Program 
Notification #1600-2010-0180 R2 
 
NV5 

Jason W. Muir, PE, GE, Associate Engineer 
NV5 
792 Searls Avenue 
Nevada City, CA 95959 
jason.muir@nv5.com 
530-478-1305 o 
530-362-2776 c 
 
Dudek 

Brian Grattidge, Senior Project Manager 
Dudek  
1102 R Street 
Sacramento, CA 95811 
bgrattidge@dudek.com 
916-541-3536 
 
Great Lakes Environmental and Infrastructure (GLEI) 

Chris Pang, Project Manager 
Forgen 
6558 Lonetree Boulevard 
Rocklin, CA 95765 
cpang@forgen.com 
916-462-6432 o 
510-708-3808 m 

Matthew D. Marks, Vice President 
Forgen 
6558 Lonetree Boulevard 
Rocklin, CA 95765 
mmarks@forgen.com 
916-462-6419 o 
 
The Sierra Fund (TSF) 

Izzy Martin, Executive Director 
The Sierra Fund 
103 Providence Mine Rd, Suite 101 
Nevada City, CA 95959 
izzy.martin@sierrafund.org 
530-265-8454 
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Carrie Monohan, Science Director 
The Sierra Fund 
103 Providence Mine Rd, Suite 101 
Nevada City, CA 95959 
carrie.monohan@sierrafund.org 
530-265-8454 o 
530-414-5722 c 

United States Geological Survey (USGS) 

Jacob Fleck, Research Hydrologist 
USGS CAWSC 
6000 J Street, Placer Hall 
Sacramento, CA 95819 
jafleck@usgs.gov 
916-278-3063 
 
Teichert Materials 

Dan Campbell, Project Manager 
Teichert Materials 
3500 American River Drive 
Sacramento, CA 95864 
DCampbell@teichert.com 
916-484-3011 

Jonas Libell, Process Engineer 
Teichert Materials 
3500 American River Drive 
Sacramento, CA 95864 
jlibell@teichert.com 
916-484-3354 o 
916-717-8570 c 

Becky Wood, Environmental Manager 
3500 American River Drive 
Sacramento, CA 95864 
bwood@teichert.com 
916-484-3011 
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 INITIAL STUDY & CHECKLIST 
 

 

 
Project Title:   Combie Reservoir Dredge and Mercury Extraction Project 
 
Lead Agency Name and Address:  Nevada Irrigation District, 1036 West Main Street, Grass Valley, CA 95945  

 
Contact person and phone number:  Tim Crough, Assistant General Manager (530) 273-6185  
 
Project Location:   Upper Combie Reservoir southeast of Lake of the Pines community in Nevada County and 

west of Meadow Vista community in Placer County  
 
Project Sponsor’s Name and Address:  Nevada Irrigation District, 1036 West Main Street, Grass Valley, CA 95945  
 
Assessor’s Parcel Number and acreage: 
Nevada County:  11-181-13  89.97 acres 
Placer County:     074-250-008  28.92 acres 
   074-220-022  48.71 acres 
 
Description of project: (Describe the whole action involved, including but not limited to later phases of the project, 
and any secondary, support, or off-site features necessary for its implementation.  Attach additional sheets if 
necessary.) 
 
See attached detailed Project Description.  The summary project description is as follows:  Dredging to maintain 
water storage capacity has occurred at Combie Reservoir and the Bear River over the past 40 years on an as 
needed basis.  Operations were halted by the Central Valley Regional Water Quality Control Board (CVRWQCB) in 
2002 due to elevated mercury levels.  As a result, Combie Reservoir has been filling in with sediment with each 
storm event.  The project includes three major features.  First, involves the dredging of upper Combie Reservoir to 
maintain water storage capacity; second, involves the mercury removal and separation process using a Model KC-
CD-12 MR [DS] Knelson Concentrator and dewatering of the dredge material using mobile on-shore equipment; 
and finally, involves the transport of sand and aggregate byproducts to the Chevreaux Aggregates, Inc. processing 
plant to the northeast of the Project site, or similar plant in Nevada County or Placer County.  This project is 
intended to be an ongoing reservoir maintenance activity.  The initial part will be conducted over a three- to five-
year period and will remove approximately 150,000 to 200,000 tons of sediments that have been deposited in the 
upper Combie Reservoir.  The purpose of the initial project is to ascertain whether the mercury recovery process 
can be applied on a long term, as needed, basis.  On-going regular maintenance dredging of Combie Reservoir 
would proceed if the initial project is found to be successful in removing elemental mercury such that the 
CVRWQCB standards for mercury are met.  It is expected that the initial project will continue for approximately 
three to five years with annual production involving up to 50,000 tons of aggregate material.  The long-term 
operation would occur on an estimated ten year interval, or longer, as needed for as long as sediments continue to 
fill in the water supply reservoir.  On a long term basis there is a public necessity to remove sediments from Combie 
Reservoir in order to restore and maintain water capacity while improving water quality by addressing legacy 
mercury contamination within the reservoir.  
 
The primary focus of this Initial Study is for the purpose of obtaining new waste discharge permits from the Central 
Valley Regional Water Quality Control Board, stream alteration permits from the California Department of Fish and 
Game and 404 permits or jurisdictional exemption from the U.S. Army Corps of Engineers for dredging operations 
in waters of the United States.  All other land use related project features are exempt from local county land use 
permits and Surface Mining and Reclamation Act (SMARA) regulations because State Mining and Geology Board 
staff has determined that the proposed dredging and mercury removal project at Combie Reservoir is exempt from 
SMARA.  This determination was made because the dredging operation is primarily for the purpose of maintaining 
capacity in an existing water supply reservoir and the extraction of accumulated materials will not extend beyond 
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the original contours of the reservoir.  Should NID be unable to regularly maintain its reservoir capacity, in time, it 
would fill up with sediments, gravels and sands from upstream sources, thereby reducing water storage capacity, 
power production opportunities and recreational use including fishing and hunting.  
 
Surrounding land uses and setting: Briefly describe the project’s surroundings: 
Combie Reservoir bestrides both Nevada and Placer Counties and is located within the Bear River canyon.  The 
immediate uses of the Bear River and Combie Reservoir are for water storage and diversion, hydroelectric power, 
recreation, riparian uses and aquatic life.  Combie Reservoir is a terminus reservoir providing water to the Lake of 
the Pines Water Treatment Plant.  It also provides water to the nearby private lake at the Lake of the Pines gated 
residential community in Nevada County.  Beyond the subject lands include rural home sites on parcels of five 
acres and larger to the south and west.  Much larger parcels occur to the north and east.  Most of the larger parcels 
appear to be unimproved.  Beyond these rural parcels the communities of Lake of the Pines (north) and Meadow 
Vista (south) exist.  Elevations in the immediate vicinity of Combie Reservoir are approximately 1,600 feet.     
 
General Plan Designation: Nevada County:  Water Area (WA)   
Zoning  Nevada County:  Public-Mineral Extraction (P-ME)      
 

Location Zoning 
General Plan/Community 

Plan 
Existing Conditions & 

Improvements 

Site Public-Mineral Extraction (P-ME)     Water Area (WA)   
Reservoir—water storage and 

recreation 

North 
Agriculture with a 30 acre minimum 
lot size with Mineral Extraction (AG-

30-ME)  and Open Space (OS)  

Rural 30 and Planned 
Development  

Bear River and open space 

South 
Water Influence-Mineral Reserve 

(W-MR) (Placer Co) 
Water (Placer Co.) Combie Reservoir  

East 
Water Influence-Mineral Reserve 

(W-MR) (Placer Co) 
Water (Placer Co.) Combie Reservoir  

West 
Agriculture with 10 acre minimum 
lot size (AG-10) and Open Space 

(OS)  

Rural 10 and Planned 
Development 

Lake Combie Estates (5-acre 
lots) and open space 

(Darkhorse ) 

 
General Plan Designation:  Placer County, Meadow Vista Community Plan: Water (W)  
 Zoning: _ Placer County: Water Influence-Mineral Reserve  
 

Location Zoning 
General Plan/Community 

Plan 
Existing Conditions & 

Improvements 

Site 
Water Influence-Mineral Reserve 

(W-MR) 
Water (W) 

Reservoir—water storage and 
recreation 

North 
Water Influence-Mineral Reserve 

(W-MR) 
Water (W) Combie Reservoir/Bear River  

South 

Residential with combining 
Agriculture and Building Site 

100,000 sq. ft minimum  
(RS-AG-B-100) 

Rural Residential (RR) 
Rural residential (2.3 ac. Min.) 

(Meadow Vista) 

East RS-AG-B-100 Rural Residential (RR) 
Rural residential (2.3 ac. Min.) 

(Meadow Vista) 

West 
Public-Mineral Extraction  

(P-ME)(Nev. Co) 
Water Area (WA) (Nev. Co.) Combie Reservoir (Nev. Co.) 

 
Public agencies whose approval is required (e.g., permits, financing, approval, or participation agreement.) 
 

1. Department of Fish and Game—Streambed Alteration Agreement  
2. Water Quality Control Board—Waste Discharge Permit 
3. U. S. Army Corps of Engineers—Clean Water Act Section 404 Permit or jurisdictional exemption  
4. Placer County--Hazardous Materials Business Plan  
5. California Air Resources Board--Portable Equipment Registration Program
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c) "Less Than Significant with Mitigation Measures" applies where the incorporation of mitigation measures has 
reduced an effect from “Potentially Significant Impact" to a "Less than Significant Impact." The District, as lead 
agency, must describe the mitigation measures, and briefly explain how they reduce the effect to a less-than-
significant level (mitigation measures from earlier analyses may be cross-referenced). 

d) "Potentially Significant Impact" is appropriate if there is substantial evidence that an effect may be significant. If 
there are one or more "Potentially Significant Impact" entries when the determination is made, an EIR is required. 

e) All answers must take account of the entire action involved, including off-site as well as on-site, cumulative as well 
as project-level, indirect as well as direct, and construction as well as operational impacts [CEQA Guidelines, 
Section 15063(a)(1)]. 

f) Earlier analyses may be used where, pursuant to the tiering, Program EIR, or other CEQA process, an effect has 
been adequately analyzed in an earlier EIR or Negative Declaration [CEQA Guidelines, Section 15063(c)(3)(D)]. A 
brief discussion should be attached addressing the following: 

 Earlier analyses used – Identify earlier analyses and state where they are available for review. 

 Impacts adequately addressed – Identify which effects from the above checklist were within the scope of, 
and adequately analyzed in, an earlier document pursuant to applicable legal standards. Also, state whether 
such effects were addressed by mitigation measures based on the earlier analysis. 

 Mitigation measures – For effects that are checked as “Less Than Significant with Mitigation Measures,” 
describe the mitigation measures which were incorporated or refined from the earlier document and the 
extent to which they address site-specific conditions for the project. 

g) A source list should be attached and other sources used, or individuals contacted, should be cited in the 
discussion. 

 
I. AESTHETICS – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Have a substantial adverse effect on a scenic vista?    X  

b) Substantially damage scenic resources, including, but not 
limited to, trees, rock outcroppings, and historic buildings, 
within a state scenic highway?  

  X  

c) Substantially degrade the existing visual character or quality 
of the site and its surroundings?  

  X  

d) Create a new source of substantial light or glare, which 
would adversely affect day or nighttime views in the area?  

  X  

 
Discussion- Items I a through d:  The Bear River corridor/canyon is a natural resource.  The Meadow Vista 
Community Plan in Placer County recognizes that the shore of Lake Combie supports a variety of riparian 
communities.  Riparian zones are also associated with the Bear River corridor.  The plan recognizes that these 
water resources support habitat for fish and wildlife.  Combie Reservoir is owned by the Nevada Irrigation District.  
The Meadow Vista Community Plan a part of the Placer County General Plan and the Nevada County General Plan 
recognize that Combie Reservoir contains high quality mineral resources in the form of aggregates, sand, silt, and 
clay.  Surrounding land owners are aware of the existence of mineral resources and that mining activities along the 
hillside quarry on the south side of the Bear River in Placer County and maintenance excavation of the reservoir 
has and will continue to occur. 
 
In addition to the natural characteristics of the Bear River canyon that provide a scenic quality, mining within Bear 
River canyon and excavating/dredging of Combie Reservoir to maintain water storage capacity has occurred since 
1946.  NID has always had a need and has historically taken steps to maintain its water storage capacity in Combie 
Reservoir.  Both Placer and Nevada County have instituted land use policies and designations that maintain 
relatively large minimum parcel size standards for lands immediately adjoining the upper Combie Reservoir area.  
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Aside from a limited number of residents who reside on five (5) acre lots and larger, the upper Combie Reservoir is 
not visible to the public.  Due to public access limitations, Combie Reservoir experiences limited recreational 
activities.  The primary recreational use on Combie Reservoir is boating and fishing by residents whose land abuts 
the lake shore.   
 
The aesthetic impacts are considered less than significant due to the short term and seasonal nature of the 
operation and the limited number of residents who have frontage on this portion of Combie Reservoir.  
Furthermore, the project is for the purpose of re-permitting an historical use that was halted due to water quality 
standards.  No mitigation measures are required. 
 
II. AGRICULTURAL RESOURCE – In determining whether impacts to agriculture resources are significant 
environmental effects, lead agencies may refer to the California Agricultural Land Evaluation and Site Assessment 
Model (1997) prepared by the California Dept. of Conservation as an optional model to use in assessing impacts on 
agriculture and farmland.  Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide or Local Importance (Farmland), as shown on the 
maps prepared pursuant to the Farmland Mapping and 
Monitoring Program of the California Resources Agency, to 
non-agricultural use?  

   X 

b) Conflict with existing zoning for agricultural use, or a 
Williamson Act contract?  

   X 

c) Involve other changes in the existing environment which, due 
to their location or nature, could result in conversion of 
Farmland (including livestock grazing) to non-agricultural use?  

   X 

 
Discussion- All Items: 
 
There are no agricultural values directly associated with Combie Reservoir or the Bear River, but these water 
bodies do deliver irrigation water to downstream agricultural users.  The delivery of agricultural water to 
downstream sources will not be affected by this project.  The project would have no impacts on agricultural 
resources.  No mitigation measures are required 
 
III. AIR QUALITY – Where available, the significance criteria established by the applicable air quality management 
or air pollution control district may be relied upon to make the following determinations.  Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Conflict with or obstruct implementation of the applicable air 
quality plan?  

  X  

b) Violate any air quality standard or contribute substantially to 
an existing or projected air quality violation?  

  X  

c) Result in a cumulatively considerable net increase of any 
criteria for which the project region is non-attainment under an 
applicable federal or state ambient air quality standard 
(including releasing emissions which exceed quantitative 
thresholds for ozone precursors)?  

  X  

d) Expose sensitive receptors to substantial pollutant 
concentrations?  

  X  
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e) Create objectionable odors affecting a substantial number of 
people?  

  X  

 
Discussion- Item III-a through e: 
The Combie Reservoir area is within the Mountain Counties Air Basin.  This area is designated as non-attainment 
for the state particulate matter (PM-10) standard and ozone.  Aside from other mobile equipment sources that are 
already used at the Chevreaux Aggregates Meadow Vista plant, the only known new air quality pollution source to 
be regulated is a portable generator.  The dredge, dewatering equipment, mercury extraction equipment, and all 
pumps and controls, will be powered by electric motors with a peak load of 220 Amp at 480 volts.  The project will 
use an appropriately sized trailer mounted, diesel powered generator.  The generator will be located on site and all 
required air quality permits will be obtained.  The project would only utilize PG&E power if it became available 
through the Chevreaux aggregate processing plant.  In addition, a small generator will be used for the concentrator 
and mercury recovery system.  This generator will be smaller than 50 horse power and therefore not subject to air 
quality permits.    
 
While the specific diesel generator has not yet been selected, it is expected to be a Duthie Power Services "whisper 
quiet" model with a production capacity of approximately 220KVA Generator 480 Volt 300 amp @60 Hz.  As a 
portable generator it would be subject to the California State Air Resources Board (ARB) requirements for portable 
engines.  Portable diesel engines of 50 horsepower or greater require a permit from ARB if it is intended to be used 
in multiple counties.  That permit will ensure that the engine meets the standards of the ARB.  As such, it can be 
operated in either county without further permits.  Alternatively, an individual permit could be obtained from either 
the Placer County Air Pollution Control District or Northern Sierra Air Quality Management District (Nevada County) 
depending on which jurisdiction the generator is set up.   
 
Mitigation Measures. There are no mitigation measures required as NID will obtain appropriate air quality permits 
for the portable dredge in accordance with the ARB Portable Equipment Registration Program or as otherwise 
administered by the respective air quality districts in Nevada and Placer counties.  
 
Discussion- Items III-d and e: 
The proposed project will not expose sensitive receptors to substantial pollutant concentrations or create 
objectionable odors as the diesel generator, if used, will be under permit from the ARB’s Portable Equipment 
Registration Program.  To the extent there might be any such impacts; they will be addressed as part of the ARB 
Portable Equipment Registration Program.  No mitigation measures are required.   
 
IV. BIOLOGICAL RESOURCES – Would the project:  
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Have a substantial adverse effect, either directly or through 
habitat modifications, on any species identified as a candidate, 
sensitive, or special status species in local or regional plans, 
policies or regulations, or by the California Department of Fish 
& Game or U.S. Fish & Wildlife Service?  

 X   

b) Have a substantial adverse effect on any riparian habitat or 
other sensitive natural community identified in local or regional 
plans, policies, regulations or by the California Department of 
Fish and Game or US Fish and Wildlife Service? 

  X  

c) Have a substantial adverse effect on federally protected 
wetlands as defined by Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other 
means?  

  X  

d) Interfere substantially with the movement of any native 
resident or migratory fish or wildlife species or with established 
native resident or migratory wildlife corridors, or impede the use 
of native wildlife nursery sites?  

   X 
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Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

e) Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or 
ordinance?  

   X 

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, or 
other approved local, regional, or state habitat conservation 
plan?  

   X 

 
Discussion- Item IV-a: 

Special-status species that may potentially occur in the Project area include hardhead (Mylopharodon 
conocephalus), northwestern pond turtle (Actinemys marmorata marmorata), California red-legged frog (Rana 
aurora draytonii), bald eagle (Haliaeetus leucocephalus), California black rail (Laterallus jamaicensis coturniculus) 
and Brandegee’s clarkia (Clarkia bioloba ssp. brandegeeae).  Potential impacts to these species are summarized 
below along with recommended avoidance/minimization measures where appropriate.  For a more complete 
discussion of natural history, potential Project impacts, and mitigation measures for special-status species, refer to 
the Preliminary Biological Evaluation for the CEQA Initial Study for this Project (GANDA 2008). 
 
Hardhead 

The presence of hardhead (Mylopharodon conocephalus) in the reservoir is unknown, but its potential is reduced by the 
abundance of introduced predators, particularly centrarchid basses.  This native minnow, a California Species of 
Special Concern (SSC), prefers deep pools in undisturbed riverine environments, but can persist in some reservoirs. 
Project operations are not anticipated to adversely affect hardhead (if they are indeed present) because hardhead are 
not likely to occur in the open non-vegetated shallows of the delta fan area where dredging activities will occur.  All fish 
should be easily able to avoid the area of locally active dredging during Project operations.  Adult hardhead would 
reside in deeper water (i.e., hypolimnetic) portions of the reservoir, and any juveniles, if present, would utilize marginal 
habitats on the edge of the littoral zone in order to avoid introduced predators.  Adult hardhead typically move upstream 
to spawn in riverine habitats during April or May and young-of-the-year fish may remain in the river indefinitely. Because 
hardhead are unlikely to be affected if present, any impacts would be less than significant.  Thus, no mitigation 
measures are proposed beyond those which may be required as part of permit authorizations, such as may be 
contained in any Section 1603 Streambed Alteration Agreement issued for this Project. 
 
Northwestern Pond Turtle (NWPT) 

NWPT (Actinemys marmorata marmorata), a California Species of Special Concern (SSC), are known to occur in 
the Project area. Indeed, NWPT were observed in the reservoir and pond during reconnaissance-level surveys in 
April 2008.  For most of the year, NWPT prefer sunny south-facing shorelines with adequate basking sites such as 
emerging logs or boulders; Project operations will not significantly affect these shoreline areas.  However, NWPT 
could be affected by Project operations if overwintering habitats (e.g., reservoir bottom muds, upland areas 
containing leaf or needle litter) or nesting habitats (i.e., fine upland substrates such as sand, silt, clay) are disturbed 
during Project operations.  It is unlikely that NWPT would use the levee road and fill areas that comprise the upland 
portion of the Project area for overwintering or oviposition (egg laying), although they may periodically travel across 
these areas.  Direct effects to NWPT could include disturbance of bottom overwintering substrates or mortality from 
trampling by workers or equipment (e.g., during turtle movements to and from wintering, breeding, and summering 
habitats).  Implementation of Mitigation Measures listed below for this species should reduce any impacts to a less 
than significant level. 

 

NWPT Mitigation Measures:  
MM VI-a1. Because NWPT may overwinter in reservoir bottom muds, timing of dredging operations should 
occur outside their wintering period (NWPT generally overwinter from November-March).  

MM VI-a2. Project personnel should implement precautions (e.g., awareness training, low speed limits, and 
inspection of vehicles and other equipment prior to operation) to avoid turtle mortality associated with Project 
activities.  
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MM VI-a3. A worker education program should be provided in order to reduce the potential for uninformed 
workers to unintentionally or intentionally harass, injure, or kill NWPT individuals.  

MM VI-a4. Relocation of any NWPT individuals found in the work zone would help minimize injury or mortality, 
although such an action would need to be performed by a permitted biologist. 

 
California Red-legged Frog (CRLF) 

CRLF (Rana aurora draytonii) is a federally threatened and state SSC amphibian that may possibly occur in the 
Project area.  The Project Area is located within the historical and current potential range of this species; however it 
is not within designated CRLF critical habitat.  The probability of CRLF occurring in the immediate Project area is 
considered low for several reasons. The nearest known CRLF records are approximately 25 kilometers away, much 
farther than the known maximum dispersal distance of 3 km.  Even so, CRLF could occur at unknown locations in 
unsurveyed but otherwise suitable habitat closer to the Project area.  Secondly, CRLF does not generally occur in 
large reservoirs, although they can (e.g., adult stages are known from Jamieson Reservoir on the Santa Ynez 
River).  Third, and probably most unfavorable for CRLF occurrence at Combie Reservoir, is the presence of 
introduced predators such as centrarchid fishes (largemouth and spotted bass) and bullfrogs (Rana catesbeiana) 
which are known to occur in the reservoir and quarry ponds within the Project Area.  While the presence of 
predators like basses and bullfrogs does not completely preclude CRLF, it greatly reduces their likelihood.  Finally, 
the Project area has only very sparse emergent vegetation preferred by CRLF for oviposition and cover from 
predators; however, aquatic vegetation is not a prerequisite for successful breeding by this species.  
 
A formal CRLF Site Assessment of the Project Area was conducted in 2008 following the procedures outlined in the 
USFWS Revised Guidance on Site Assessments and Field Surveys for the California Red-legged Frog (USFWS 
2005).  All potential CRLF habitats within a 1.6-km radius surrounding the Project Area were visited, photographed, 
and assessed in terms of the quality of potential CRLF breeding and estivation habitat.  The Site Assessment 
identified 31 aquatic features providing potential CRLF habitat within this 1.6-km radius.  Queries of the California 
Natural Diversity Database (CNDDB; CDFG 2008) and HerpNet museum specimen records (herpnet.org) identified 
no known records of CRLF occurring within 1.6 km of the Project Area.  However, 22 of the 31 sites identified as 
potential CRLF habitat in the vicinity of the Project (71%) are located on private property. Based on the results of 
the CRLF Site Assessment, the USFWS has initially indicated that, without adequate access for protocol-level 
population surveys within the majority of this 1.6-km radius, the presence of CRLF in the overall Project Area will 
likely have to be assumed (i.e., CRLF presence cannot be ruled out for privately owned areas that are not able to 
be surveyed).  
 
If the USFWS indeed directs that CRLF presence must be assumed, or if CRLF are found in or near the Project Area 
the potential would exist for indirect impacts to habitat and for direct impacts to adults, sub-adults, tadpoles, and eggs in 
the footprint of the Project.  Potential indirect impacts may include the loss of alluvium and the shallow water at the 
dredging site) and/or the potential loss of riparian or emergent aquatic habitats during dredging or other Project 
operations. Direct impacts could include injury or mortality to CRLF from being crushed by equipment and worker foot 
traffic.  Work activities, including noise and vibration, may harass CRLF by causing them to move, increasing potential 
for predation and desiccation.  Tadpoles may be entrained by pump intakes, and dredging and filtration work could 
cause unusually high levels of siltation.  Such siltation could smother eggs and reduce overall habitat quality (although 
existing breeding and nursery habitats in the reservoir and former dredge pond areas are poor to marginal at best; thus 
CRLF breeding is unlikely in the immediate Project Area).  Implementation of the Mitigation Measures listed below for 
this species should reduce any impacts to a less than significant level.  
 

CRLF Mitigation Measures :  

MM VI-a5. Protocol-level CRLF surveys of all accessible sites within the 1.6-km radius of the Project Area 
should be conducted following USFWS guidelines (USFWS 2005) prior to Project operations.  If CRLF are 
determined to be present as a result of these surveys, or if CRLF presence is assumed, Mitigation Measures 
VI-a6 through –a11 (below) should be implemented to reduce any impacts to a less than significant level.  

MM VI-a6.  The boundaries of the Project area and equipment access routes should be minimized and clearly 
demarcated, and work areas should be located outside of riparian areas and other water bodies.  

MM VI-a7. Best management practices should be implemented to confine the area to be disturbed to the 
minimum necessary.  

MM VI-a8. Work activities in or near breeding areas should be avoided during the breeding season 
(approximately November-June) to reduce potential adverse impacts, particularly to eggs and tadpoles.  
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MM VI-a9. CRLF individuals found in the work zone should be relocated to minimize injury or mortality; 
however, such an action would need to be performed by a permitted biologist to minimize any unintended 
negative consequences of improper handling.  

MM VI-a10. A worker education program should be provided; the potential for uninformed workers to 
unintentionally or intentionally harass, injure, or kill CRLF could be greatly reduced by informing workers of the 
presence and protected status of this species and the measures that are being implemented to protect it during 
Project operations.  

MM VI-a11. Consultation with USFWS should be sought to identify any additional required authorizations and 
implement any specified avoidance and minimization measures for CRLF. 

. 
Bald Eagle 

Bald eagle (Haliaeetus leucocephalus) is a federally delisted and state endangered species that may occur at 
Combie Reservoir.  While foraging and possibly nesting habitat for bald eagle exists at Combie Reservoir, no birds 
or nests were observed during reconnaissance-level surveys in April 2008, or nesting surveys conducted in 2009. It 
is possible that the reservoir is used by wintering eagles or eagles nesting close by for foraging; however, the large 
number of residences populating the shoreline and surrounding area may preclude nesting for eagles that typically 
choose secluded nesting sites (although this habitat requirement may be less important than previously thought 
because in recent years eagles have colonized more disturbed areas).  Additionally, large trees preferred as nest 
sites are not within close proximity to the Project area.  Project operations would not likely impact foraging eagles 
because activities would be concentrated in a small portion of the reservoir, sedimentation would be confined 
behind turbidity curtains, and mercury will be removed from the system. Implementation of the Mitigation Measures 
listed below for this species should reduce any impacts to a less than significant level. 
 

Bald Eagle Mitigation Measures:  

MM IV-a12. Protocol-level bald-eagle nesting surveys should be performed during each year of Project 
operations following CDFG guidelines (Jackman and Jenkins 2004). If such surveys confirm the absence of this 
species, the Project will have no impacts on this species and no mitigation is necessary.  If such surveys 
establish the presence of eagles nesting near the Project area, implementation of Mitigation Measures IV-a13 
and –a14 (below) would ensure that any potential impacts are less that significant for this species.  

MM IV-a13. Dredging and other operational activities that could potentially disturb eagles should occur no 
closer than 200 meters (660 feet) from any bald eagle nesting site.   

MM IV-a14. Work activities near active nests should occur outside the bald eagle breeding season or limited 
operating period (LOP). The LOP in northern California is typically 1 January to 1 August.  

 
California Black Rail 

The California black rail (Laterallus jamaicensis coturniculus) is a state threatened and fully protected species.  A very 
small rail about the size of a sparrow, the black rail inhabits densely vegetated saltwater, brackish, and freshwater 
marshes and wetlands.  The closest known black rail occurrences to Combie Reservoir include an undisclosed location 
near Grass Valley (over 30 km away) and the Spenceville Wildlife Area (approximately 25 km away) near Beale Air 
Force Base (CNDDB 2008).  Black rails in the Sierra Nevada foothills are found primarily in extensive marshes 
dominated by tules and/or cattails, and require water depths less than 3 cm (1.2 in) for breeding.  Because no extensive 
marsh habitat occurs in or adjacent to Combie Reservoir, it is extremely unlikely that California black rail occurs in the 
Project area.  Therefore, no impacts to this species are anticipated and no mitigation is necessary. 
 
Brandegee’s clarkia 

Brandegee’s clarkia (Clarkia biloba ssp. brandegeae) is an annual herb that blooms from May through July.  It is 
typically found in chaparral, cismontane woodlands, and often in road-cut areas between 73 and 915 meters above 
sea level. Brandegee’s clarkia has no federal or state listing status, but is considered by the California Native Plant 
Society (CNPS) Inventory of Rare and Endangered Plants as a 1B.2 species; generally, CNPS list 1B and list 2 
species qualify for protection under CEQA.  Botanical surveys targeting Brandegee’s clarkia that were conducted in 
2008 and 2009 confirm the absence of this species in the immediate Project Area (i.e., the levee road and fill areas 
that comprise the terrestrial footprint of the Project); however, this species was observed on the west-facing 
hillslope to the east of Retherford Road (immediately adjacent to the Project Area).  Potential colonization of the 
Project Area by this species is considered unlikely due to the lack of preferred habitat along the levee road and fill 
areas. Thus, Project operations are not likely to affect Brandegee’s clarkia. Implementation of the Mitigation 
Measures listed below for this species should reduce any potential impacts to a less than significant level. 
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Brandegee’s clarkia Mitigation Measures:  

MM IV-a15. Annual protocol-level surveys for Brandegee’s clarkia should be conducted during each year of 
Project operation.  If protocol-level surveys confirm the continued absence of this species, the Project will have 
no impacts and no mitigation is necessary.  If such surveys establish the presence of Brandegee’s clarkia in the 
Project area, implementation of the Mitigation Measures MM IV-a16 through –a18 (below) would ensure that 
any potential impacts would be less that significant for this species. 

MM IV-a16. Habitat occupied by Brandegee’s clarkia should be protected by establishing an exclusion zone 
around the perimeter of such habitat where feasible.  The exclusion zone should be temporarily fenced or 
staked and flagged in the field by a trained professional botanist.  Project infrastructure and activities (i.e., 
staging areas, equipment access routes, etc.) will be located outside of this exclusion zone.  

MM IV-a17. Activities should be restricted to the dry season, and the flowering period for this species 
(approximately May-June) should be avoided if possible.  

MM IV-a18. All known locations of Brandegee’s clarkia in the Project area should be monitored during Project 
operations to assess the effectiveness of protection measures. 

 
Discussion- Item IV-b: 

The Project area contains approximately 1,000 meters of riparian area along the levee road separating the 
reservoir/pond from the Bear River, as well as approximately 2,500 meters of reservoir/pond shoreline.  With the 
exception of the levee road and a small portion of the reservoir shoreline adjacent to the area to be dredged, these 
riparian areas will not be disturbed or otherwise affected by Project operations.  The slurry pipe line will be placed 
along the top of the levee road.  The Placer County Conservation Plan (PCCP) classifies land coverage using 
Wildlife Habitat Relations (WHR).  Using this scheme, the Project area would be primarily characterized as a 
lacustrine Aquatic and Wetland Ecosystem.  Although the impoundment and creation of reservoirs is generally 
viewed as alteration of a natural lotic ecosystem and replacement with artificial lacustrine ecosystem, patches of 
Freshwater Emergent Wetlands (FEWs) may occur in association with this WHR (e.g., around the reservoir and 
pond margins).  FEWs are known to be one of the more productive wildlife habitats providing food, cover, and water 
for numerous species.  Project operations will not adversely affect any FEW communities; indeed, is it assumed 
that the removal of elemental mercury from the system as part of this Project will have a decidedly positive effect on 
aquatic habitats and overall water quality.  
 
There will be three to four anchor points for the dredge cable/pulley maneuvering system for the electric dredge.  
Two points will be on shore with a cable running between them and the others will be submerged.  A pulley or 
winch connected to a cable would provide guidance for the dredge path of travel.  The shore-mounted anchor 
system will be located such that there will be minimal disturbance to riparian vegetation.  Cables can be anchored 
to existing trees or posts with sufficient protective wrapping to avoid damage.  Alternatively, temporary anchor 
points can be placed in upland areas without any impacts to riparian vegetation or habitat.  When the dredge is to 
be re-positioned, it would be able to move without relocating the shore-mounted anchors as it could merely realign 
its path along the pulley and cable system between the two shore-mounted anchors.  If the dredge path 
necessitates relocation or re-positioning of the anchors, it would be done such that disturbance to the riparian 
vegetation is avoided or minimized.  In addition, the shoreline location where the slurry pipe will cross the riparian 
area between the reservoir and the upland levee road will be selected such that disturbance to riparian vegetation 
is minimized by the placement of the pipe.  Given the site conditions at the proposed location, the above-ground 
placement of this pipe over rock or earthen portions of the levee should be possible without harming any 
vegetation.  In general, the robust and prolific nature of the riparian vegetation in the Project Area should allow for 
minor disturbances to be restored naturally through seasonal re-growth.  Therefore, Project impacts to riparian 
areas are anticipated to be less than significant, and no mitigation is necessary. 
 
Discussion- Item IV-c: 

Combie Reservoir is an artificial, man-made surface-water impoundment.  The Project area boundary 
encompasses primarily inundated portions of the reservoir and pond littoral and shorelines zones, plus some 
upland levee and fill areas. As such the Project area includes both waters of the US and wetlands as defined by 
Section 404 of the Clean Water Act.  Acquisition of a Section 404 permit from the USACOE may be required to 
conduct dredging operations as part of this Project, thus proposed operations will be subject to agency review and 
consultation. Other than the dredging area at the bottom of the reservoir near the delta fan, habitat structure in the 
reservoir and pond will not be affected (i.e., material will only be removed from the delta).  No riparian or wetland 
areas will be disturbed (with the exception of the anchoring system and above-ground slurry pipe crossing 
mentioned above).  Water quality in reservoir and pond areas will be affected (e.g., pond containment areas may 
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become turbid during operations); however, it is assumed that the removal of elemental mercury will have a 
decidedly positive net effect on biota, habitat resources, and overall water quality in the Project area.  Project 
impacts to wetland areas are anticipated to be less than significant, and no mitigation is necessary beyond that 
which may be required as part of permit authorizations. 
 
Discussion- Item IV-d: 

Project operations and infrastructure will not impede the movement of any migratory fish or wildlife species. Access 
to upstream portions of the Bear River and downstream portions of the reservoir will not be affected by Project 
operations; therefore no impacts are anticipated and no mitigation is necessary. 
 
Discussion- Item IV-e: 

Although there are no specific ordinances regarding mosquito abatement in the area, the Placer Mosquito and 
Vector Control District endorses policies and implements programs to control or eliminate existing mosquito 
breeding sources, and to prevent new mosquito breeding sources for the protection of public health and comfort.  
Nevada County does not have a mosquito abatement district; however, Nevada County’s Agricultural and 
Environmental Health Departments have an active mosquito treatment program and the Public Health Department 
provides mosquito and West Nile virus education programs.  This Project may introduce new surface water only in 
the small containment area surrounding the dewatering and mercury removal equipment. This containment area 
will be inspected daily during operations; any visible standing water that remains after 72 hours will be pumped into 
the primary tanks for agitation, making it unsuitable for mosquito breeding (i.e., the mosquito life cycle requires 
longer-standing stagnant water for larval development).  Thus, the Project will not introduce any suitable waters for 
mosquito breeding.  
 
No other local policies or ordinances protecting biological resources are applicable to this Project (e.g., no trees are 
to be removed or otherwise harmed as part of the Project).  Therefore, no conflicts with such policies are 
anticipated and no mitigation is necessary. 
 
Discussion- Item IV-f: 

Placer County is in the process of developing a joint HCP/NCCP for the western portion of the county that includes 
the Project area, referred to as the Placer County Conservation Plan (PCCP).  Nevada County has no such 
conservation plan in place.  Although the PCCP is not yet adopted, it will define necessary management actions for 
aquatic and wetland conservation as well as best management practices to be implemented within these areas. No 
conflicts with any provisions of the forthcoming PCCP are anticipated for this Project, and no mitigation is 
necessary. 
 
V. CULTURAL RESOURCES – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Cause a substantial adverse change in the significance of a 
historical resource as defined in §15064.5? 

   X 

b) Cause a substantial adverse change in the significance of an 
archaeological resource pursuant to §15064.5?   X   

c) Directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature? 

   X 

d) Disturb any human remains, including those interred outside 
of formal cemeteries?  X   

 
Discussion- Items V-a through c: 
The project constitutes dredging operation for the purpose of increasing and restoring reservoir storage capacity.  All 
materials being harvested are transported from natural erosion and abandoned upstream hydraulic mining sources in 
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the Bear River watershed.  It is not expected that any cultural resources will be uncovered due to the operation of the 
dredge within this portion of the reservoir. 
 
In April 2008 a records search was conducted by Anthropological Studies Center (ASC), Sonoma State University 
at the North Central Information Center (NCIC) of the California Historical Resources Information System, located 
at California State University, Sacramento, California (File No. NEV�08�21). The NCIC is the official state 
repository of archaeological and historical records and reports for a 6�county area that includes both Nevada and 
Placer counties.  The search included examination of all sites and studies on file at the NCIC within a 1/2�mile 
radius of the study area.  Additional research was conducted using the files and literature of the ASC and on�line 
sources. 
 
No archaeological sites or other cultural resources are recorded within the study area and no cultural resource 
studies have been filed at the NCIC. Two isolated artifacts have been identified within 1/2 mile of the study area 
(P-29-000830 and P-29000831).  These consist of a single basalt flake and a single obsidian flake to the northwest.  
Five cultural resources studies have been conducted within 1/2 mile of the study area: three were conducted in 
association with the Dark Horse housing development that extends to Lake Combie in the northwest portion of the 
project (Jenson and Associates 1996, 1999; Wickstrom 1998); one documents a Timber Harvest Plan survey on a 
22�acre parcel that extends to the reservoir in the SE 1/4 of Section 36, T14N/R8E (Ferrier 1995); and the last a 
survey report for a subdivision to the east (Peak and Associates 1983). Combined, the results of these studies 
demonstrate prehistoric settlement in the valley to the northwest and limited land use in the hills to the east.   
 
A field survey of the study area was conducted on 23 July 2008.  ASC Staff Archaeologists were joined by a 
member of the local Nisenan-Maidu community.  A pedestrian survey was conducted along all of the shoreline in 
the study area that was natural and not too steep to traverse.  The team accessed the study area by boat.   All 
exposed ground surfaces along about a 20�foot strip centered on the high-water line were inspected, including the 
entire right bank (northwest shoreline) and about half of the left bank (southeast), as depicted in Figure 3 in “A 
Cultural Resources Study for the lake Combie Mercury Extraction Project.”  The surveyed area was closely 
inspected, with particular attention given to cuts created by shoreline erosion in order to examine subsurface 
conditions. 
 
Five isolated prehistoric artifacts and four segments of a single ditch were identified, all along the right (northwest) 
bank of the study area (see Figure 4 in the August 13, 2008, ASC study).  The isolated artifacts are neither eligible 
for listing on the California Register of Historical Resources (CRHR) nor are they unique archaeological resources. 
Pursuant to CEQA Guidelines Section 15064.5(c)(4), no further study of these artifacts or their origin appears 
necessary at this time.  While no further study is warranted, these identified artifacts could be indicative of the 
presence below water surface potential archaeological resources.  Ethnographic and archival data further indicates 
the inundated southwest corner of the study area is sensitive for cultural resources.  The pedestrian survey was not 
able to fully examine or predict what could be present in the now inundated historical ground surface at the bottom 
of the reservoir.  Potential resources in this culturally sensitive location could be disturbed by dredging operations.  
For this reason, an adjustment to the southwesterly boundary of the project is recommended as a Mitigation 
Measure to avoid these potential resources.     
 
The historic-era ditch remains, ASC-Combie-1, may be eligible to the CRHR.  However, the resource will not be 
affected by the project as it is presently conceived. If project plans change to potentially affect this resource, it 
should be formally evaluated and treated.   
 
Based on the cultural resources study conducted for the project, there may be potentially significant resources 
inundated within the historical ground surface at the bottom of the reservoir in the southwest corner of the study 
area that could be affected by the project.  The following mitigation measure is recommended: 
 
Mitigation Measure:   
 

MM V-1:  Adjust the southwest project boundary to avoid disturbance to a minimum of 200 feet of the 
shoreline and or by rotating the southwest project boundary at the Placer County shoreline in a north-south 
direction to avoid the culturally sensitive area in vicinity of the five isolated artifacts identified during the 
pedestrian survey.      
 

Discussion- Items V-d:    The possibility does exit that unidentified buried or inundated cultural deposits are 
present in the study area.  A major component of the proposed mercury remediation project involves dredging 
sediment buildup within the northeastern area of Combie Reservoir. The now�inundated historical ground surface 
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at the bottom of the lake is sensitive for cultural resources; for obvious reasons, the area could not be investigated 
through pedestrian survey.  Archaeological sensitivity is particularly high for the southwest corner of the study area, 
in the vicinity of the historic Combie Crossing and identified isolated artifacts (NE 1/4 of the NE 1/4 of Section 2, 
T13N/R8E). If feasible, dredging operations should be limited to reservoir sediments and avoid disturbing the 
natural ground surface below. 
 
There is a remote possibility that human remains might be encountered during dredge operations.  According to 
Section 7050.5 of the California Health and Safety Code it is a misdemeanor to knowingly disturb a human burial.  
If human remains are encountered, work should halt in the vicinity of the remains and, as required by law, the 
County Coroner should be notified immediately.  At the same time, an archaeologist should be contacted to 
evaluate the situation.  If human remains are of Native American origin, the Coroner must notify the Native 
American Heritage Commission within 24 hours of that determination. 
 

M.M. V-2.   Should there be a discovery consisting of human remains, the Placer County or Nevada County 
Coroner and Native American Heritage Commission shall be contacted.  At the same time, an archaeologist 
should be contacted to evaluate the situation.  Work in the area would only proceed after authorization is 
granted by the respective coroner.   

 
VI. GEOLOGY & SOILS – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Expose people or structures to unstable earth conditions or 
changes in geologic substructures?  

   X 

i) Rupture of a known earthquake fault, as delineated on the 
most recent Alquist-Priolo Earthquake Fault Zoning Map 
issued by the State Geologist for the area or based on other 
substantial evidence of a known fault? Refer to Division of 
Mines and Geology Special Publication 42. 

   X 

ii) Strong seismic ground shaking? 
   X 

iii) Seismic-related ground failure, including liquefaction? 
   X 

iv) Landslides? 
   X 

b) Result in substantial soil erosion or the loss of topsoil? 
   X 

c) Be located on a geologic unit or soil that is unstable, or that 
would become unstable as a result of the project, and 
potentially result in on- or off-site landslide, lateral spreading, 
subsidence, liquefaction or collapse? 

   X 

d) Be located on a geological unit or soil that is unstable, or that 
would become unstable as a result of the project, and 
potentially result in on or off-site landslide, lateral spreading, 
subsidence, liquefaction, or collapse?  

   X 

e) Be located on expansive soils, as defined in Table 18, 1-B of 
the Uniform Building Code (1994), creating substantial risks to 
life or property?  

   X 
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Discussion- Items VI-a, c and d: 
 
The manmade reservoir contains lake and stream channel deposits chiefly comprised of sand, gravel and silts that 
continue to wash down the Bear River from natural erosion and hydraulic mining from the 1880s.  Vast quantities of 
tertiary, channel sand and gravels flow unrestricted and continue to accumulate in the streams draining the Bear 
River.  Even with the court ordered cessation of hydraulic mining in 1884, millions of tons of the hydraulic mining 
debris continue to be transported downstream during storm events into Combie Reservoir.   
 
The river channel and surrounding high ground within which the reservoir lies is composed of Meta volcanic flows.  
Soils on these flows are from weathering of the parent material.  According to the most recent Alquist-Priolo 
Earthquake Fault Zoning Map, there are no known faults reported in the area.   
 
Combie Reservoir was formed as a water storage feature in 1928 through the impoundment of the Bear River.  Due 
to the long and narrow shape of the reservoir (0.3 miles wide and 2 miles long), the aggregates are roughly sized 
by water action along the length of the lake.  The grain size decreases to the southwest along the lake and 
becomes predominantly clay and silt directly behind the Van Giesen Dam.  The grain size distribution is caused by 
the decrease in the Bear River transporting energy upon entering the lake.  Coarse gravels are deposited first, with 
progressively finer grains settling out as the transport energy diminishes.   
 
The only materials to be extracted are those that have been transported from upstream sources.  There will be no 
alteration or disturbance to the natural streambed which was cut through formational soils (bedrock).  While the 
dredge boom will have a maximum reach of 30 feet, it is not expected that the sediments will be excavated below 
the original (1928) contours of the lake.  The project would not involve dredging or disturbing natural ground 
surfaces.  The activity associated with dredging the sediments within the reservoir is not expected to impact or 
create any instability as a result of reservoir maintenance activities. 
 
ITEM VI-b:  Since the entire dredging operation is within the reservoir, there will be no soil or earth disturbance 
associated with the extraction activity.  Existing roads will be used to transport the marketable sands, aggregates 
and silts to the Chevreaux Aggregates processing area approximately one-half mile to the northeast (within Placer 
County), or other processing plants in Nevada County or Placer County, if necessary.  No new roads or surface 
disturbance will occur with the project.  Additional disturbance to create a containment berm will be required around 
the mobile dewatering system and diesel fuel storage tank, but this disturbance will occur on previously compacted 
lands.  The containment berm will be sized and designed by a licensed civil engineer.  All requirements to protect 
the containment berm will be incorporated to assure it is stable and will withstand erosion due to wind and 
stormwater.  The containment berm will be located above the ordinary high water level of 1,602 MSL and isolated 
from the Bear River and Combie Reservoir.  The containment berm will also be included as part of the Hazardous 
Materials Business Plan (HMBP) as required by the Placer County Environmental Health Division.  The HMBP will 
ensure that impacts would be less than significant; therefore, no mitigation measures are required.   
 
ITEM VI-e:  There will be no buildings constructed.  
 
There are no potential significant impacts to geologic features and therefore no mitigation measures are required. 
 
VII. HAZARDS & HAZARDOUS MATERIALS – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Create a significant hazard to the public or the environment 
through the routine handling, transport, use, or disposal of 
hazardous or acutely hazardous materials?  

  X  

b) Create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the 
environment?  

  X  

c) Emit hazardous emissions, substances, or waste within one-
quarter mile of an existing or proposed school?  

  X  
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Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

d) Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code Section 
65962.5 and, as a result, would it create a significant hazard to 
the public or the environment?  

   X 

e) For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles of a 
public airport or public use airport, would the project result in a 
safety hazard for people residing or working in the project 
area?  

   X 

f) For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing in the 
project area?  

   X 

g) Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency evacuation 
plan? 

   X 

h) Expose people or structures to a significant risk of loss, 
injury or death involving wildland fires, including where 
wildlands are adjacent to urbanized areas or where residences 
are intermixed with wildlands?  

   X 

 
Discussion- Item VII-a and b:  The project will involve the recovery, separation and handling of elemental 
mercury.  All recovered mercury will be isolated into a separate collection vessel within the Model KC-CD12MR 
[MS] Knelson concentrator.  According to laboratory specifications for the Knelson concentrator, the efficiency rate 
of the elemental mercury recovered is approximately 95 percent.  All local and state requirements will be used in 
handling and transport to avoid accidental spills or other mishaps.  All recovered mercury will be transported to a 
class 1 landfill for disposal. Amalgam will be transported to an independent laboratory for assay and retorting.  
 
The project will store up to 100 gallons of diesel fuel in an above ground storage tank within the work area 
designated on the site plan.  A Hazardous Materials Business Plan will be obtained from Placer County 
Environmental Health in advance of project start up.  The plan will address fuel spill containment, emergency 
management and all other requirements of the hazardous materials business plan.  The dredge, dewatering 
equipment, pumps, concentrator, and generator will require periodic maintenance onsite.  These equipment items 
will be maintained and serviced annually, or as needed, within the upper area of Combie Reservoir.  The methods 
to be used to protect water quality will be spelled out in the Hazardous Materials Business Plan (HMBP) as required 
by the Placer County Environmental Health Division.  The HMBP will ensure that impacts would be less than 
significant; therefore, no mitigation measures are required.   
 
Discussion- Item VII-c:  The mercury extraction process will take place within Placer County’s jurisdiction.  
Throughout the life of the initial project (three to five years) it is expected that approximately 150 to 200 kilograms 
(330 to 442 pounds) of elemental mercury will be recovered from the sediments during dredging operation.  
Elemental mercury collected in the concentrator will be transported from the site on a periodic basis in accordance 
with the HMBP, as approved by Placer County Environmental Health.  Any amount over 100 kg must be removed 
from the site and deposited at a Class 1 landfill within 90 days.  The route of travel will be to the southeast along 
Combie Road, through Meadow Vista and then to Interstate 80.  The Meadow Vista School is located on Placer 
Hills Drive, south of the Meadow Vista Road intersection.  While mercury deposits will be hauled within one-quarter 
mile of the school, these deposits will be in small, sealed quantities that will not emit emissions, substances, or 
waste of any kind.  The project is considered a waste generator and the appropriate business plan and permit will 
be required from Placer County Environmental Health before the start of operations.  The HMBP will ensure that 
impacts would be less than significant; therefore no mitigation measures are required.   
 

Discussion- Item VII-d:  Combie Reservoir and surrounding areas are not listed on the Government Code Section 
65962.5 hazardous sites list compiled by the State Department of Toxic Substance Controls, but it is included on 
the 2002 CWA Section 303(d) List of Water Quality Limited Segment for mercury contamination.  This list is 
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established by the Central Valley Regional Water Quality Control Board.  Under Section 303(d) of the 1972 Clean 
Water Act, states, territories and authorized tribes are required to develop a list of water quality limited segments. 
These are water bodies that do not meet water quality standards, even after point sources of pollution have 
installed the minimum required levels of pollution control technology.  The law requires that these jurisdictions 
establish priority rankings for water on the lists and develop action plans, called Total Maximum Daily Loads 
(TMDL), to improve water quality.  On July 25, 2003 USEPA gave final approval to California's 2002 Section 303(d) 
List of Water Quality Limited Segments. Combie Reservoir has been included on this list due to the presence of 
mercury in fish.  One of the project objectives is to remove mercury from the sediments in Combie Reservoir.  Over 
time, this mercury remediation project should prove successful in reducing mercury levels in Combie Reservoir to 
acceptable standards such that de-listing may occur from the CWA Section 303(d) list.   

Since the project will remove mercury form the water body, the impacts are considered less than significant and no 
mitigation measures are required.  For a more complete discussion of mercury removal and related water quality 
impacts see, Section VIII below. 
. 
Discussion- Item VII-e and f:  The project site is not located within two miles of a public use airport or within the 
vicinity of a private airstrip. 
 
Discussion- Item VII-g:  There are no known emergency response plans that would be compromised due to the 
project.  The initial mercury extraction project is short term in nature while the on-going maintenance project will be 
intermittent and on-going, as needed, to remove accumulated sediments.  Aside from the current interruption of 
dredging operations on Combie Reservoir, both phases of the project are part of and constitute an extension of the 
historic reservoir maintenance activities that have been ongoing since the 1940s.  Since the project constitutes a 
maintenance activity and one that does not impact an existing emergency response plan, the impacts are less than 
significant and no mitigation measures are required.   
 
Discussion- Item VII-h:  Cal Fire adopted its official “Maps of Fire Severity Zones in the State Responsibility Area 
of California on November 7, 2007.  These fire hazard maps were recently updated in accordance with Public 
Resources Codes 4201 through 4204.  The fire severity maps do not establish a fire severity zone within the 
reservoir and Bear River.  Lands immediately adjoining these water bodies are designated “Moderate” in severity 
along the shore lines and “High” in the surrounding foothills.  With the exception of the immediate shore areas, the 
communities of Lake Combie Estates and the Meadow Vista are designated in the “High” severity zone.  Due to the 
location of the project operations and distance from surrounding residences, there should be no fire danger 
associated with the dredge or mercury extraction processes.  In the event of a wildland fire in the canyon, adequate 
water is available in Combie Reservoir for fire suppression activities.  All flammable fuels and other materials will be 
stored in a safe manner in accordance with state and local laws, including the HMBP as administered by Placer 
County Environmental Health.  The HMBP will ensure that impacts would be less than significant; therefore no 
mitigation measures are required.   
 
VIII. HYDROLOGY & WATER QUALITY – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Violate any potable water quality standards?   X   

b) Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be 
a net deficit in aquifer volume or a lessening of local groundwater 
supplies (i.e. the production rate of pre-existing nearby wells 
would drop to a level which would not support existing land uses 
or planned uses for which permits have been granted)?  

   X 

c) Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream 
or river, in a manner which would result in substantial erosion 
or siltation on- or off-site? 

 X   
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Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

d) Substantially alter the existing drainage pattern of the site or 
area, including through the alteration of the course of a stream 
or river, or substantially increase the rate or amount of surface 
runoff in a manner which would result in flooding on- or off-site? 

   X 

e) Create or contribute runoff water which would exceed the 
capacity of existing or planned stormwater drainage systems or 
provide substantial additional sources of polluted runoff? 

   X 

f) Otherwise substantially degrade surface water quality  X   

g) Place housing within a 100-year flood hazard area as 
mapped on a federal Flood Hazard Boundary or Flood 
Insurance Rate Map or other flood hazard delineation map? 

   X 

h) Place within a 100-year flood hazard area improvements 
which would impede or redirect flood flows?  

  X  

i) Expose people or structures to a significant risk of loss, injury 
or death involving flooding, including flooding as a result of the 
failure of a levee or dam?  

   X 

j) Inundation by seiche, tsunami, or mudflow?    X 

 
Discussion- Item VIII-a:  For approximately 40 years, NID contracted to have accumulated sediments dredged 
from the upper Combie Reservoir area.  In 2003, elevated total mercury concentrations were detected in the dredge 
effluent during routine sampling taken to meet Central Valley Regional Water Quality Control Board (CVRWQCB) 
permit requirements for the operation.  The dredging operation suspended mercury with sand and finer particulates.  
Laboratory testing confirmed that samples exceeded 50 nanograms per liter (ng/L) of unfiltered water, which is the 
relevant water quality criterion based on CVRWQCB standards for drinking water.  As a result, dredging operations 
were halted.  However, mercury laden sediments coming down from upstream reaches continue to accumulate in 
Combie Reservoir with storm events.  One of the purposes of this project is to introduce a mercury removal 
component to the dredging operation in order to demonstrate that legacy mercury contamination can be remediated 
with available technology.  If the initial project proves that mercury removal can be effective in reducing mercury 
levels, it would enable NID to pursue a more active and consistent reservoir maintenance program at Combie 
Reservoir.  
 
The project will be required to meet the CVRWQCB waste discharge requirements for a new point discharge with a 
U.S Environmental Protection Agency National Pollution Discharge Elimination System (NPDES) permit.  The 
waste discharge permit will use information from a one year long anti-degradation study and will set standards for 
all constituents of concern, likely turbidity and mercury. The purpose of the anti-degradation study is to determine 
existing pre-project water quality conditions so that no degradation to water quality occurs as a result of that project. 
The waste discharge permit will require periodic monitoring and reporting during operations to verify that the water 
quality standards are being met on an on-going basis.  
 
Operating conditions are designed to avoid any and all water quality impacts through the use of dewatering 
equipment, containment berm(s), and a series of containment chambers in the pond (separated by turbidity 
curtains).  Extensive monitoring will be conducted before, during and after project operations to asses any and all 
water quality concerns.  Details will be explicit in the CVRWQCB’s waste discharge permit. 
 
While the project is designed to meet drinking water standards with the discharge of effluent from the dredging 
operation, there could be a potential significant impact that would require operational adjustments.  In light of this 
possibility, the following mitigation measures will be applied in a progressive adaptive management approach: 
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Mitigation Measures 
MM VIII-1 Reduce the quantity and rate of materials processed to a level such that water quality standards 

are met in the discharge. 
MM VIII-2 Reduce mesh size in turbidity curtain within the first containment chamber to trap more fine 

sediments  
MM VIII-3 Add additional turbidity curtains to create additional containment chambers  
MM VIII-4 Re-process all turbid effluent water through the dewatering equipment and concentrator for further 

mercury recovery until waste discharge requirements are met. 
 
With the incorporation of the above mitigation measures, there will be no significant impacts.   
 

Discussion- Item VIII-b:  The project will involve dredging of sands, aggregates and silts deposited into the 
reservoir through annual storm events.  Groundwater will not be disturbed through pumping or any other means.  
Shallow groundwater flow between the pond and the river channel, will be monitored using a series of piezometric 
wells installed into the levee road to determine if groundwater flows from the pond to the river.  The project will not 
create any potentially significant impacts on groundwater resources; therefore mitigation measures are not 
required.   
 

Discussion- Item VIII-c and d: The Bear River is currently routed around the easterly side of the old dredge pond.  
It is separated from the dredge pond by a levy road.  No changes are proposed that would alter the course of the 
Bear River in this area.  The dredging operation will occur at the delta where the Bear River enters the upper end of 
Combie Reservoir where the greatest amounts of sands and gravels have settled.  There is currently a rather large 
sand bar that has formed in the delta area over the past 30 to 40 years and since the cessation of dredging 
operations in 2002.   
 
The dredged material from the delta would be pumped through a pipeline along the existing levee road to the 
location of the Mobile Separation and Dewatering Equipment (MSDS) and mercury concentrator (Knelson 
Concentrator). The material would be processed through several screens, tanks, mercury concentrator, magnetic 
separator, and centrifuges. The dredge material will be separated by size, partially dewatered, processed by the 
mercury concentrator (for mercury removal), then fully dewatered. The effluent from the dewatering system 
(centrate) will be discharged into a series of containment chambers in the pond (filtered through turbidity curtains 
designed to trap any remaining suspended material), before returning to the reservoir. 
 
The project intends to remove the accumulated aggregates in the delta area to restore reservoir capacity.  While 
the project is intended to restore reservoir capacity, it may cause water quality impacts that could be significant.  
Operating conditions are designed to avoid any and all water quality impacts through the use of screens, tanks, 
concentrator, centrifuges, a series of containment chambers separated by turbidity curtains, and extensive 
monitoring that will be conducted before, during and after project operations to asses any and all water quality 
concerns.  Monitoring details will be explicit in the CVRWQCB’s waste discharge permit and NPDES permit.  
Measures MM VIII-1 through -4 will be applied in a progressive adaptive management approach.  These measures 
will reduce any potential significant impacts to less than significant levels.    
 
Discussion- Item VIII-e:  The project will not create any impervious surfaces.  All work is within Combie Reservoir, 
pond area and existing staging area within the shore line area.  The dredge equipment is portable and will not 
require cement foundations; operations will take place in the existing staging area that is already compacted from 
use. The outcome will increase flood water storage capacity to a minor level.  All effluent returned to the reservoir 
will be treated and allowed to filter through the turbidity curtains in the containment chambers before discharge to 
the reservoir.  The project will not create any potential significant impacts on storm water systems; therefore, 
mitigation measures are not required  
 

Discussion- Item VIII-f: The dredging operation will create turbid conditions in the immediate area of the dredge 
cutterhead during operations.  The dredge will be tethered on a cable and anchor system with a 20 to 30 foot boom 
that will reach below the water level to agitate and vacuum the sediment deposits.  The dredge will have the ability 
to anchor in one location and maneuver along a cable to dredge a precise area.  After the intended area has been 
dredged, the dredge will anchor to another portion of the delta where it will resume dredging at discrete depths.  A 
cutter at the end of the boom will loosen the sediments on the bottom of the reservoir.  Concurrent with the cutter 
operation, a suction hose will vacuum the loosened material from the bottom of the reservoir.  Normally, this activity 
will create turbidity in the surrounding water, however, the Eveready dredge is specifically designed to broom or 
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force the disturbed sediment into the suction inlet with minimal turbidity.  The vacuumed material will be transported 
via a pipe at an approximate rate of 250 gallons per minute to the MSDS.  The MSDS is located on land above the 
1,602 MSL ordinary high water mark east of the existing dredge pond outside of the reservoir and river channel.  
Dredging will normally occur between the months of May through October, or the start of the rainy season.  
Maintenance operations could also be further curtailed if sensitive biological species are found to be present in any 
given year (see Section IV).   
 
The effluent from the dewatering system and concentrator is similar to the effluent from a water treatment plant, in 
that it is has been altered to remove a contaminant of concern, in this case mercury.  However, it is possible that 
only one form of mercury is effectively removed, elemental mercury, and another form such as flowered or reactive 
mercury is not removed or is in fact released by the concentrator.  This concern is one of the reasons that 
monitoring will take place throughout the duration of this project. If reactive or flowered mercury is being released 
by the concentrator then the best course of action is to cease the operations until such time that the project can be 
modified to eliminate water discharge that exceeds NPDES permit thresholds.  
 
The project will include water quality monitoring stations around the dredge activity area, at the location of the 
centrate (dewatering system and concentrator effluent) in the dredge pond, upstream of the reservoir and 
downstream of the reservoir.  In addition, a series of monitoring wells will be installed along the levy road 
separating the pond (former dredge pond) and the Bear River.  If monitoring indicates that the water quality 
standards are exceeded downstream of the operation, measures shall be taken in accordance with the CVRWQCB 
waste discharge permit.   
 
The State Regional Water Quality Control Board has established water quality standards for water bodies of all 
types in California.  Those standards are explained in the Water Quality Control Plan for the Sacramento and San 
Joaquin River Basin, the CA Toxics Rule, Max Contaminant levels Title 22 of CA Code of Regulations, and USEPA 
ambient water quality recommended criteria.  The CVRWQCB will use these standards to set the water quality 
standards for the dredging and dewatering operation.  Said standards will be for purposes of assuring that mercury, 
turbidity and other water quality features are maintained throughout the operations.  While the project is designed to 
meet water quality standards with the discharge of effluent from the dredging/dewatering operation, there could be 
a potentially significant impact that would require operational adjustments.  If at any time water quality monitoring 
indicates that water quality thresholds have been exceeded, the following mitigation measures will be applied in a 
progressive adaptive management approach: 
 
Mitigation Measures 
Measures MM VIII-1 thorough 4; and 
MM VIII-5 Terminate the project until it can be modified to eliminate water discharge that exceeds NPDES 

permit thresholds.  
 
With the inclusion of these mitigation measures, potential significant impacts will have been mitigated.  
 
IX. LAND USE & PLANNING – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Physically divide an established community?     X 

b) Conflict with any applicable land use plan, policy, or 
regulation of an agency with jurisdiction over the project 
(including, but not limited to the general plan, specific plan, 
local coastal program, or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an environmental effect? 

   X 

c) Conflict with any applicable habitat conservation plan or 
natural community conservation?  

   X 
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Discussion- Item IX-a-b: As noted in the project description, the dredging and mercury extraction activities will 
occur initially over a three- to five-year period and if successful will be on-going on an as needed basis.  The 
activities will be conducted within Combie Reservoir.  Combie Reservoir is a water supply reservoir that requires 
regular maintenance. In this capacity, NID is the lead permit holder rather than its contractor. Since reservoir 
maintenance is the primary purpose of the project, it is not considered a mining activity regulated by the Surface 
Mining and Reclamation Act (SMARA).  This position is supported by a 1995 State Attorney General opinion (78 
Ops. Cal. Atty. Gen. 343).  All areas above the reservoir are subject to SMARA and local regulations.  This opinion 
is also confirmed by a July 30, 2008 letter from Stephen M. Testa, Executive Officer of the California State Mining 
and Geology Board that all maintenance activities of a water retention and flood control facility are not subject to 
SMARA provided that the original contours of the water facility are not altered.  This conclusion also recognizes that 
marketable material will be recovered.  Even though the extracted materials will have an economic benefit to 
Chevreaux, or other commercial businesses and industries, it is not the primary purpose of the maintenance 
activity.  Since the impacts to land use are less than significant, no mitigation measures are required. 
 
All materials harvested will be processed through the MSDS and mercury extraction concentrator; all solid materials 
will be transported to the Chevreaux Aggregates Inc. Meadow Vista processing plant, located approximately one-
half mile to the north of the project area, or to another similar plant in Nevada or Placer County if Chevreaux does 
not receive it.  These materials will be further processed in accordance with demand, stockpiled and sold.  Placer 
County’s 1986 approved reclamation plan represents that annual production from Lake Combie/Bear River would 
be between 50,000 and 250,000 tons per year.  This pilot operation will harvest and process a maximum of 50,000 
tons of material per year for approximately three- to five-years.  Long term annual maintenance dredging will not 
exceed the annual production volumes reflected in the adopted Reclamation Plan.  Materials harvested from the 
dredge operation will not increase production or transportation of finished product from the Meadow Vista 
processing plant; therefore, there would not be any conflicts with the production level associated with the 
Chevreaux operation at Meadow Vista.    
 
Combie Reservoir is located within the Bear River canyon and provides a natural separation of the Lake Combie 
Estates subdivision and the Meadow Vista community.  The project will not serve to physically, further divide these 
two communities.   
 
Nevada and Placer counties have designated the Bear River and Combie Reservoir as a “water” resource with a 
mineral extraction designation.  As a result, the re-establishment of dredging operations as a water supply 
maintenance activity is consistent with both general plans and zoning standards, therefore no mitigation measure 
are required.   
 
Discussion- Item IX-c: Neither Nevada County nor Placer County has established a habitat conservation plan for 
the Bear River/Combie Reservoir water resource area.  Both General/Community Plans set standards for protecting 
the water resources and related riparian areas through setbacks and other management features to prevent the 
encroachment of development onto this sensitive resource.  Both plans however recognize the mineral resources 
present within the waterway and encourage the long-term management for sand and gravel extraction.  See also 
discussion under Section IV-f.  The maintenance dredging activity will not impact an established habitat 
management plan or other or other resource management policies, therefore no mitigation measure are required.  
 
X. MINERAL RESOURCES – Would the project result in: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Result in the loss of availability of a known mineral resource 
that would be of value to the region and the residents of the 
state? 

   X 

b) Result in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, 
specific plan or other land use plan? 

   X 
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Discussion- Item X-a and b: In addition to removing mercury from sediments so that maintenance of Combie 
Reservoir can be conducted, this project includes the further benefit of utilizing sand, aggregates and silts for 
productive purposes.  According to Section 2711 of SMARA, the state legislature finds that “…the extraction of 
minerals is essential to the continued economic, well-being of the state and to the needs of society…”  As a result, 
an additional benefit of the reservoir maintenance activity is that this project will remove an environmental toxin, 
mercury, while utilizing important mineral resources.  Both the Nevada County and Placer County General Plans 
and zoning recognize the presence of important minerals in this shared resource.   
 
Since aggregate resources will be utilized for beneficial uses as an added benefit, the project will not result in land 
uses or activities that would preclude their removal and utilization.  As a result, there will be no potential significant 
impact associated with the inability to remove a known valuable mineral resource.  No mitigation measures are 
required.   
 
XI. NOISE – Would the project result in: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Exposure of persons to or generation of noise levels in 
excess of standards established in the local General Plan, 
Community Plan or noise ordinance, or applicable standards of 
other agencies?  

  X  

b) Exposure of persons to or generation of excessive 
groundborne vibration or groundborne noise levels? 

   X 

c) A substantial permanent increase in ambient noise levels in 
the project vicinity above levels existing without the project?  

  X  

d) A substantial temporary or periodic increase in ambient 
noise levels in the project vicinity above levels existing without 
the project?  

  X  

e) For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles of a 
public airport or public use airport, would the project expose 
people residing or working in the project area to excessive 
noise levels?  

   X 

f) For a project within the vicinity of a private airstrip, would the 
project expose people residing or working in the project area to 
excessive noise levels?  

   X 

 
Discussion- Items XI-a, c and d:  Maintenance dredging of Combie Reservoir has occurred on an as needed 
basis over the past 30 to 40 years until it was suspended due to non-compliance with water quality standards due 
to mercury sampling and reporting in 2003.  Historically, dredging and mining within the Bear River corridor has 
been on-going and intermittent.  NID has evaluated the project noise impacts and is committed to incorporating 
appropriate and reasonable measures to reduce the potential for adverse public reaction to noise generated by the 
project.  
 
An electric suction dredge and dewatering system will be used to remove sediments from the bottom of the 
reservoir and separate solid from liquid materials.  Sediment is removed and transported to the dewatering 
equipment by an electrically powered submerged cutter head and pump which is virtually silent.  Due to the relative 
dispersed nature of the sediments to be removed, the floating equipment will move from location to location by a 
guidance cable controlled from shore.  As a result, noise associated with sediment removal operations in any one 
location will be limited.  The dredge will move from place to place in the delta fan area within the north eastern 
portion of Combie Reservoir.  Based on proximity of the shoreline, it is not expected that dredge operations would 
occur closer than 150 feet to a residence.    
 
Based on 48 hour noise reading conducted by Bollard Acoustical Consultants, Inc. (BAC) in July 2008, existing 
ambient noise level, Ldn values were found to range from 44 to 47 dB over the monitoring period.  Complete 
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listings and graphical depictions of the ambient noise measurement data are contained in Appendix A of the BAC 
Combie Dredge Project Environmental Noise Assessment.  The conclusion of that report is summarized below.   
 

CRITERIA FOR ACCEPTABLE NOISE EXPOSURE 

Since the project area falls within both Nevada and Placer Counties, both noise standards have been reflected, as 
follows:   

 

Nevada County Criteria 

The Nevada County General Plan Noise Element sets forth land use compatibility criteria for various community 
land uses.  The County’s performance standards and applicable land use compatibility standards are provided 
below in Table 1.   
 

Table 1 

Noise Exposure Limits 

Nevada County Noise Element of the General Plan 

 

Land Use Category Time Period Leq, dB Lmax, dB 

Rural 7 a.m. - 7 p.m. 

7 p.m. - 10 p.m. 

10 p.m. - 7 a.m. 

55 

50 

40 

75 

65 

55 

Industrial any time 80 80 

 
Notes: 
 

Where two different zoning districts abut, the standard applicable to the lower, or more restrictive, district 
plus 5 dBA shall apply. 

 
The above standards shall be measured only on property containing a noise sensitive land use as defined 
in Policy 9.8 and may be measured anywhere on the property containing said land use. 

 
If the measured ambient level exceeds that permitted, then the allowable noise exposure standard shall be 
set at 5dB above the ambient. 

 
The above standards shall not apply to those activities associated with the actual construction of a project 
or to those projects associated with the provision of emergency services or functions. 

 

For purposes of this analysis, it is assumed that the dredging and on-site aggregate trucking operation constitutes 
an industrial type use.  As a result, the 55 Leq dB daytime standard plus 5 dB or 60 dB would ordinarily apply.  
Furthermore, the dredging and material loading/transporting operations are viewed to be similar to a construction 
project, in that it is not considered to be a permanent or long term daily noise source.  Under this scenario, no noise 
standards would be applicable. 
 

Placer County Criteria 
 
The Placer County Noise Element establishes an exterior noise level standard of 60 dB Ldn for residential land uses 
affected by industrial uses.  The day/night average level, denoted Ldn, is the average of all sound occurring over a 
24-hour period with a 10 decibel penalty added to noise which occurs during nighttime hours (10 p.m. to 7 a.m.).   
 
The Placer County Noise Ordinance establishes exterior noise level performance standards of 70 dB Lmax during 
daytime hours (7 am - 10 pm) and 65 dB Lmax during nighttime hours (10 pm - 7 am).  In addition, the County Noise 
Ordinance establishes exterior noise level performance standards of 55 dB Leq during daytime hours and 45 dB Leq 
during nighttime hours.  The County’s exterior noise level standards are applied at the nearest property line of any 
affected sensitive receptor.   
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ANALYSIS OF PROJECT-GENERATED NOISE LEVELS 
 
There are four (4) major noise-producing components of this project.  Those components include the floating 
dredge, the shore mounted mechanical dewatering system, the mercury separator equipment, and the trucks used 
to haul the aggregates to the Chevreaux facility for subsequent processing.  It is also noted that a "whisper quiet" 
Duthie Power Services, 220KVA 480 Volt 300 amp @60 Hz. diesel generator or equivalent would be used as a 
power source.  The BAC noise study addressed noise from all of these components, as well as discusses their 
combined contributions to the ambient noise environment at the nearest residences.  In addition, the BAC noise 
study evaluated the off-site traffic noise associated with the worse case truck hauling scenario identified in the K. D. 
Anderson & Associates June 2009, Traffic Report.   
 

Floating Sediment Removal Equipment Noise Generation 
 
The floating sediment removal equipment (dredge) is relatively simple, consisting primarily of a submerged cutter 
head and pump.  Because both of these processes are electrically powered, the operation of the floating equipment 
is virtually silent.  The dredge will maneuver in small isolated parts of the “Area to be Dredged” (See Figure 3 of the 
BAC noise study) using a series of cables, pulleys and anchors.  The dredge will be tethered on a cable and anchor 
system with a 20 to 30 foot boom that will reach below the water level to agitate and vacuum the sediment deposits.  
The dredging of the reservoir will practically not occur closer than approximately 150 feet of the closest residence 
that fronts on Combie Reservoir (See Figure 2 of the BAC noise study).   

 
Actual noise data has been made available and is incorporated into and analyzed in the noise study.  Observations 
and noise level measurements of an Eveready electric dredge system in operation at a marina in Huntington 
Beach, CA, on April 22, 2009, were made available for the noise study.  Because the cutterhead and pump operate 
below the surface of the water, and because they are both electrically powered, the floating component of the 
electric dredge system sounds barely louder than a boat sitting on the water.  The noise generation of this aspect of 
the system was observed to be so low as to be virtually inaudible during the operation in April 2009.  The recorded 
sound level of 52 dB measured at a distance of 10 feet from the floating platform was attributable more to other 
local noise sources than to the submerged electric pump and cutter head.   

 

The dredge will only be operated Monday through Saturday from 7:00 a.m. through 7 p.m.  There will be no 
dredging activities on Sundays or federal holidays.  Furthermore, dredging activities will move from location to 
location as material is removed from the reservoir bottom, therefore any noise attributed to the operation in any one 
location will be short term. 
 
Equipment operating beneath the surface of the water, particularly electrically powered equipment generates very 
low sound levels above the surface.  The noise study conservatively assumes that the floating sediment removal 
component of the Eveready system generates an average noise level of 50 dB Leq at a reference distance of 10 
feet.  Because this level is below both Placer and Nevada County daytime noise standards, and because this 
aspect of the project would be limited to daytime hours, noise impacts at the nearest residences are not expected 
even with the submerged sediment removal equipment located very near the shoreline of those existing 
residences.   
 

Material Separation and Dewatering System (MSDS)  
   
The electrically powered MSDS is a complete set of portable equipment used to dredge, classify, and dewater 
aggregate material from the reservoir.  This equipment will feed material directly to the concentrator within the 
shore mounted dewatering system.  The dewatered material will produce a liquid effluent, or centrate, resulting in a 
clean water return to Combie Reservoir and a solid material by-product. 
 
The pumping activity through the pipeline will occur constantly during dredge and mercury removal activities.  The 
dredge pump, cutterhead and dewatering system motors operate remotely through Variable Frequency Drive (VFD) 
controls. The flow of material will vary based on the pulp density of the slurry material and the capacity of the 
Concentrator.  The flow will be controlled by the on-board operator using the VFD controls.  

 
The noise study also relied upon noise level measurements of the Eveready dewatering equipment in April of 2009.  
Those measurements indicate that, while the dewatering equipment was in normal operation, an average noise 
level of 48 dB was measured at a reference distance of 100 feet.  Because the Eveready dewatering equipment 
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would be located well beyond 100 feet from existing residences, average noise levels at those nearest residences 
are predicted to be less than 48 dB Leq during operation of the dewatering equipment.  In addition, because that 
equipment would only operate during daytime hours, this noise level would be well within compliance of both Placer 
and Nevada County noise standards.  

 

Mercury Removal Equipment (Concentrator) Noise Generation 
 
The mercury concentrator is located within an enclosed machined unit and mounted on portable trailer unit with a 
fully enclosed laboratory/office.  That data indicates that the concentrator equipment (including the associated small 
less than  50 h.p.generator) produces sound pressure levels of 75 to 86 dBA Leq at a distance of 3 feet from the 
concentrator equipment.  The nearest residence is located approximately 500 feet from the concentrator 
equipment, which could run continuously 24 hours per day, 7 days per week.  At that distance, the concentrator 
noise levels would be reduced through spherical spreading of sound (6 dB decrease for each doubling of distance 
from the source) to approximately 41 dB Leq.  This level would satisfy both the target daytime and nighttime noise 
criteria for this project.  As a result, no additional noise mitigation measures would be warranted for this aspect of 
the project based in the manufacturers’ noise emission data.  Further attenuation would be achieved, if needed, by 
housing the concentrator in a mobile enclosure. 
 

Loader / Haul Truck Noise Generation 
 
Haul trucks will be used to transfer the aggregate material to the Chevreaux facility.  Based on a maximum of 32 
round trips, with each round trip consisting of two pass-bys (1 arriving empty and 1 departing full), a total of 64 trips 
could be generated in an 8-hour operating day, or about 8 per hour.  Based on BAC file data for individual 
aggregate truck pass-bys, 8 such hourly truck pass-bys would generate a noise level of approximately 57 dB Leq at 
a distance of 50 feet.  Maximum levels of 75 dB at 50 feet are predicted for the truck pass-bys based on extensive 
testing of aggregate trucks by BAC staff in recent years.  Maximum noise levels for back-up warning devices 
(typically beepers), can also be expected to reach 75 dB Lmax at a reference distance of 50 feet. 
 
The truck pass-by route is approximately 425 feet from the nearest residence.  At that distance, truck pass by noise 
levels would be 46 dB Leq and 61 dB Lmax.  These levels are below the target noise level criteria for daytime hours 
and no nighttime transfer of material to the Chevreaux facility is proposed.  As a result, no additional noise 
mitigation measures appear to be warranted for the haul truck trips occurring between the concentrator and the 
Chevreaux facility. 
 
Generally haul trucks will be loaded directly from the dewatering equipment via conveyor belts.  There will also be 
times where haul trucks will be filled using loaders.  The average level of noise received at the nearest residence 
from the loader or excavator loading the trucks will depend on the duration of time the loading is taking place during 
a given hour and any shielding, which may be present between that equipment and the nearest residence.  Loader 
noise generation can reach 75 dB Leq at 100 feet if operating continuously for an hour, which would equate to 
approximately 60 dB Leq at the nearest residence.  As a result, the hourly Leq for loader activity is predicted to be 
between 65-70 dB Leq at a reference distance of 100 feet.  This level would reduce to approximately 50-55 dB Leq 
at the nearest residence.  This level would satisfy the target daytime noise level range of 55-60 dB Leq at the 
nearest residences, and would therefore, not warrant consideration of additional noise reduction measures.  
 
Maximum noise levels generated by the loading equipment will likely be approximately 80 dB at 100 feet, which 
would equate to approximately 65 dB Lmax at the nearest residence.  This level would be satisfactory relative to 
both County noise standards and measured existing daytime ambient conditions.  As a result, consideration of 
noise reduction measures for maximum noise levels generated by loaders would not be warranted. 
 

Off-site Transport of Treated Materials on Local Roadways 
 
According to the project traffic engineer (K.D. Anderson), there are an average of approximately 204 existing daily 
truck trips on Combie Road between Placer Hills Road and the project site.  The additional truck trips under the 
worse case conditions which could be generated through the direct sale of aggregates (not utilizing the on-site 
Chevreaux aggregate processing plant) resulting from this project would be approximately 72 trips per day.  Based 
on the increase in heavy truck trips alone, the project-related increase in traffic noise would be approximately 1.3 
dB Ldn.  After consideration of the noise generation of existing passenger cars on this roadway as well, the project-
related traffic noise level increase would be even lower at approximately 1 dB.  Because these additional truck trips 
would occur during daytime hours, and because a 3-5 dB change is commonly considered to be the threshold of 
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significance in areas with lower ambient noise levels, the project-related increase in off-site traffic noise is not 
predicted to be significant. 
 

ADDITIONAL NOISE CONTROL RECOMMENDATIONS  
 
Noise generated by the various project components are expected to satisfy both Placer County and Nevada County 
noise standards, as well as CEQA guidelines.  Nonetheless, the following recommendations are offered to further 
reduce the potential for adverse public reaction to noise generated by the project: 
 

1. If the proposed Eveready system is not utilized for this project’s sediment-removal activities, an equivalent 
system which similarly utilizes submerged electric equipment should be utilized for this project.   
 

2. Dredging, loading and on-site transportation operations will be limited to the hours of  
7:00 a.m. to 7:00 p.m., Monday through Saturday, with no work on Sundays and Federal holidays. 

 
3. All mechanical equipment (e.g. dredge, loaders and dump trucks) will be equipped with the latest, state-of-

the-art mufflers. 
 
4. The mercury concentrating equipment should be located at least 500 feet from any existing residence.  

 
5. To the extent feasible, loading of haul trucks should occur behind intervening topography, such as berms. 

 
6. If possible, the conveyor system associated with the Eveready system should be oriented such that trucks 

can pass underneath the conveyor belt while moving forward, thereby eliminating the necessity to engage 
back-up warning devices.  
 

7. If possible, the conventional back-up beeper system on the mobile equipment used to load the treated sand 
into trucks for transport to the Chevreaux facility should be replaced with a radar-based system or a 
“growler” system.  Any such modifications must, however, comply with applicable safety regulations.  
 

With the inclusion of the above project features there will be no potential significant impacts and no further 
mitigation measure are required. 
 
Discussion- Item XI-b:   The dredging operation will not involve any blasting, pile driving or other activity that will 
produce shaking or ground vibration.  No significant impacts will therefore occur and no mitigation measures are 
required.   
 
Discussion- Item XI-e and f: There are no airports within two miles of the project.   
 
XII. POPULATION & HOUSING – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Induce substantial population growth in an area, either 
directly (i.e. by proposing new homes and businesses) or 
indirectly (i.e. through extension of roads or other 
infrastructure)?  

   X 

b) Displace substantial numbers of existing housing, 
necessitating the construction of replacement housing 
elsewhere?  

   X 

c) Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere?    X 

 
Discussion- Item XII-a through c: The project area within the Bear River canyon, including Combie Reservoir is 
currently uninhabited.  The project will not employ a substantial number of employees that would contribute to 
population growth.  With the exception of a dredge operator and operation of the mercury concentrator, no new 
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employees are expected to be needed by Chevreaux Aggregates and or NID for this operation.  Since there will not 
be any noticeable population growth and the project will not displace existing residents, the project will not create a 
potential significant impact and no mitigation measures are required.    
 
XIII. PUBLIC SERVICES – Would the project result in substantial adverse physical impacts associated with the 
provision of new or physically altered governmental services and/or facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable service ratios, response times or other 
performance objectives for any of the public services? 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Fire protection?    X  

b) Sheriff protection?    X  

c) Schools?    X  

d) Parks?    X 

e) Other public facilities?     X 

 
Discussion- XIII-a, b, c and e:  The proposed initial three year project and on-going operation is a re-introduction 
of a similar project that was halted in 2003 due to water quality standards.  This dredge project has always been 
relatively small and intermittent.  The re-establishment of the operation will not generate any new impacts to fire or 
sheriff protection and other public facilities over that which currently exists with the current Chevreaux Aggregates 
operation.  The presence of substantial water in Bear River and Combie Reservoir is a benefit to fire suppression 
activities.  Since there will not be any direct burden placed on public services, the project will not create a potential 
significant impact and no mitigation measures are required. 
 
Discussion- XIII-d:  The project will not create the demand for any new parks.  As an open space feature, Combie 
Reservoir will continue to be used in the same manner for recreational purposes.  The only reduction in recreational 
use will be in the immediate vicinity of the dredge operation.  The area will be cordoned off with log booms to avoid 
any direct safety concerns.  The area cordoned off will be very limited and temporary. As such, it would not 
significantly impact historic recreational use on the reservoir.  No mitigation measures are required.   
 
No mitigation measures are required. 
 
XIV. RECREATION –  
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Would the project increase the use of existing neighborhood 
and regional parks or other recreational facilities such that 
substantial physical deterioration of the facility would occur or 
be accelerated?  

   X 

b) Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment?  

   X 
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Discussion- Item XIV-a:   The re-establishment of dredging operations will not create new demand on existing 
recreation facilities in the Meadow Vista area or other areas within Nevada and Placer counties.  The project will 
not create a potential significant impact and no mitigation measures are required. 
 
Discussion- Item XIV-b:  The proposed project does not include or require the construction or expansion of any 
recreational facilities.  See also discussion under Impact XIII-d.  No mitigation measures are required. 
 
XV. TRANSPORTATION & TRAFFIC – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Cause an increase in traffic which is substantial in relation to 
the existing traffic load and capacity of the street system (i.e., 
result in a substantial increase in either the number of vehicle 
trips, the volume to capacity ratio on roads, or congestion at 
intersections)? 

  X  

b) Exceed, either individually or cumulatively, a level of service 
standard established by the county congestion management 
agency for designated roads or highways? 

  X  

c) Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that results in 
substantial safety risks? 

   X 

d) Increased impacts to vehicle safety due to roadway design 
features (i.e. sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment)?  

  X  

e) Result in inadequate emergency access?     X 

f) Result in inadequate parking capacity?    X 

g) Conflicts with adopted policies supporting alternative 
transportation (i.e. bus turnouts, bicycle racks)?  

   X 

 
Discussion- Items XV-a:   As noted throughout, the initial three year dredging project is a resumption and 
continuation of a prior operation for the primary purpose of maintaining water supply capacity.  After initial 
dewatering and screening, the projected 50,000 tons of annual gravel, sand and sediment materials are intended to 
be transferred for processing and sale through the existing Chevreaux Aggregates gravel plant in Meadow Vista 
(within the Bear River canyon about one mile north of Combie Reservoir).  As a result, Chevreaux’s aggregate 
processing plant should not generate new truck trips beyond current market demands.  It is not expected that 
materials harvested as part of the initial dredging project would significantly add to the volumes of material that 
Chevreaux aggregates will process and/or sell in any given year, as processing and sales are market driven.  

Having made this assumption, a traffic study has been prepared by KD Anderson & Associates, Inc. from Loomis, 
CA.  The findings of that study are summarized under discussion items XV-b and d below.   
 
Chevreaux Aggregates’ approved 1986 Reclamation Plan projected that they could collectively produce and sell up 
to 750,000 tons per year from their quarry lands within the Bear River Canyon (within Placer County) and the Bear 
River and Combie Reservoir water supply facilities (within both Placer County and Nevada County) that are leased 
from NID.  The 50,000 tons per year generated from the initial project will not increase these overall volumes of 
production/sales.  On-going periodic reservoir maintenance operations will not exceed these annual amounts 
either.  The material harvested from the dredging project is included within the grandfathered rights held by 
Chevreaux Aggregates in the Bear River canyon and Combie Reservoir environs.  Typical types of new traffic to be 
generated from the project include the initial move in of equipment, daily employee traffic amounting to a maximum 
of five daily round trips and weekly transport of mercury captured from the recovery system for disposal at an 
appropriate Class 1 waste disposal site.  More importantly, these new weekly trips will not constitute a significant 
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increase in traffic to the roads leading to and through Meadow Vista; therefore mitigation measures are not 
required.  
 
Discussion- Items XV-b and d: As noted above, a traffic study (Traffic Impact Analysis for NID Combie Reservoir 
Sediment and Mercury Removal Project, June 4, 2009) was prepared for the project.  The traffic study is included 
as a part of this Initial Study.  The traffic study was based on actual traffic counts taken in April 2009.  Once this 
data was collected, the study identified the existing levels of service on Combie Road at the Placer Hills Road 
intersection and two other road segments along Combie Road leading to the Chevreaux Aggregates access road.  
Due to the current economic downturn, demand for construction aggregates is very low and actual traffic counts 
attributed to Chevreaux is correspondingly well below normal levels.  In order to reflect a more normal material 
trucking level as a baseline, the traffic study reflected actual volumes shipped from the Chevreaux plant between 
the years of 2003 and 2008.   The volumes of material shipped in 2003 and 2005 were similar and reflected the 
highest two truck traffic years.  For purposes of the traffic study trucking trips from 2003 was picked to reflect the 
baseline conditions.   
 
Even though the project is not being permitted by Placer County, the traffic study relies upon Placer County’s 
adopted level of service standard as a significance threshold for purposes.  Policies contained in the Placer County 
General Plan indicate that the Level of Service (LOS) minimum standard for intersections shall generally be LOS 
"C".  Land development requirements shall be set to sustain LOS "C" at all intersection locations for as long as 
possible.  The Placer County General Plan also indicates that the LOS standard shall be "D" within ½ mile of state 
highways.  The traffic study and summary below also includes a “worse case” trucking traffic scenario.  The “worse 
case” is defined as one where the dredged material is not processed or handled in any way by the Chevreaux 
operation.  Under this scenario all such materials would be transported as additional traffic from the site in a raw 
unprocessed manner through a separate hauler for delivery, processing and eventual sale at an unknown off-site 
location.  The following is a summary of traffic levels of service conclusions on area roads (for a more detailed 
review, please see the traffic study):   
 

Existing Conditions.  The current Level of Service on roadway segments and at intersections satisfies the 
minimum LOS “C” standards established by Placer County.  Combie Road itself is in good condition as 
Placer County installed a pavement overlay in 2004.  Pavement markings and shoulder treatment are 
consistent with the existing 35 mph speed limit.  Traffic operations on the roads that provide access to the 
project site do not result in capacity, congestion and/or safety problems.   

 

Baseline Conditions.  The year 2003 truck traffic was identified as the “baseline” conditions.  Baseline 
conditions also satisfy Placer County minimum LOS “C” standards. 
 
Project Trip Generation.  Under the expected operation, Chevreaux trucks would haul materials to a 
stockpile on their site.  The 40,000 to 67,000 tons attributable to the project each year could generate 5,000 
to 8,375 truck loads annually.  Spread uniformly over the entire year (250 haul days), this would equate to 
20 to 35 truck loads per day and on peak days 40 percent of these shipments are made during the a.m. 
peak hour (i.e., 8 to 14 truck loads).  It is unlikely that any material would be shipped from the site during 
the typical weekday p.m. peak hour except under unusual circumstances. 
 
Project Impacts.  The impacts of project traffic were evaluated by superimposing “worse case” project 
traffic onto current and Baseline conditions.  Under the “worse case” alternative, the amount of materials 
shipped from the site could vary, but even “worse case” traffic attributed to NID independently hauling 
material would not exceed Placer County LOS C standards.  Minimum Placer County standards for Level of 
Service will continue to be satisfied.  In addition, the presence of and or the addition of project truck traffic 
does not result in any appreciable change to the safety of motorists on Combie Road.    
 
Cumulative Impacts. The cumulative impact of the project was evaluated based on assumed development 
of other approved projects and background traffic growth.  Minimum Placer County Level of Service 
standards will be satisfied with and without the project.   
 
The project could add truck traffic to Combie Road.  However, while the truck loadings associated with the 
proposed project would make use of the “capacity” of Placer County’s recent overlay project, truck traffic 
attributed to the project would not appreciably change the overall condition of the road nor result in the 
need for Placer County to change its regular maintenance schedule. 
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Discussion- Items XV-c: The project will not impact air traffic operations or create air traffic safety risks.  As noted 
elsewhere, there are no airports in close proximity to the pilot project area, therefore there will be no significant 
impacts and no mitigation measures are required. 
 
Discussion- Items XV-d and e:  The project will not result in the construction or need for development of new 
roads or create new emergency access impacts.  The primary access into the water resource area is through 
Combie Road through Meadow Vista.  Alternative secondary/emergency access is provided to the north through 
Rutherford Road on the Nevada County side of the Bear River. 
 
Discussion- Items XV-f:  Employee parking is provided at the Chevreaux Aggregates site in Meadow Vista.  
Additional on-site parking for employees working at the dredge and mercury recovery site would be provided in 
close proximity to the work site.  Said parking is designated on stable lands and will be used only during dry 
weather periods.  There will be no operations during the winter/rainy season. 
 
Discussion- Items XV-g:  Traffic to and from the site will be minimal (see item XV-a and b, above).  As a result, 
there will be no conflicts with alternative forms of transportation.  There are no public transportation services 
available to the south side of Combie Reservoir from Meadow Vista. 
 
As there will be no new measurable traffic impacts associated with the initial project and the on-going maintenance 
dredging operation, there will be no new potential significant impacts.  As a result, no mitigation measures are 
required. 
 
XVI. UTILITIES & SERVICE SYSTEMS – Would the project: 
 

Environmental Issue 
Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 
Measures 

Less Than 
Significant 

Impact 

No 
Impact

a) Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board?  

  X  

b) Require or result in the construction of new water or 
wastewater delivery, collection or treatment facilities or 
expansion of existing facilities, the construction of which could 
cause significant environmental effects?  

   X 

c) Require or result in the construction of new storm water 
drainage facilities or expansion of existing facilities, the 
construction of which could cause significant environmental 
effects?  

   X 

d). Have sufficient water supplies available to serve the project 
from existing entitlements and resources, or are new or 
expanded entitlements needed?  

   X 

e) Result in a determination by the wastewater treatment 
provider which serves or may serve the project that it has 
adequate capacity to serve the projects projected demand in 
addition to the providers existing commitments?  

   X 

f) Be served by a landfill with sufficient permitted capacity to 
accommodate the project’s solid waste disposal needs? 

  X  

g) Comply with federal, state, and local statutes and regulations 
related to solid waste?   X  

 
Discussion- Items XVI-a: The project is seasonal, similar to a long term construction project that is in a remote 
location and away from urban services.  Public water and wastewater treatment services are not available to the 
site.  As a result, an onsite portable toilet will be provided for employees working at the site.  The portable toilet will 
be located in accordance with Placer County standards.  One unisex toilet will be provided for the workforce (up to 
five employees).  The portable toilet will be located a minimum of 100 feet from all water sources pursuant to the 
septic tank standards in Table One of the Placer County On-Site Sewage Manual adopted on December 1, 2004.  
The portable toilet will be maintained and serviced on a regular basis to prevent health hazards and pollution of 
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OTHER RESPONSIBLE AND TRUSTEE AGENCIES whose approval is required: 
 

 California Department of Fish and Game  National Marine Fisheries Service  

 California Department of Forestry  County of Nevada  

 California Department of Health Services  County of Placer 

 California Department of Toxic Substances  U.S. Army Corp of Engineers 

 California Department of Transportation  U.S. Fish and Wildlife Service 

 California Integrated Waste Management Board California Air Resources Board 

 California Regional Water Quality Control Board   

 
SUPPORTING INFORMATION SOURCES: The following public documents were utilized and site-specific studies 
prepared to evaluate in detail the effects or impacts associated with the project. Unless otherwise noted, this 
information is available for public review, Monday through Friday, 8am to 5pm, at the Nevada Irrigation District, 
1036 W. Main Street, Grass Valley, CA and on NID’s website (www.nidwater.com [click on “Planning and 
Development” and then select “Project Documents” and then scroll down to “Combie Reservoir”].). 
 
Reference documents available through NID: 

1. Lake Combie Specialty Sands and Gravels, California Department of Conservation, Division of Mines 
and Geology, November 1984 (included on CD as file named “CDC_Combie_Sands_and_Gravel.pdf”) 

2. Combie Reservoir Water Supply and Maintenance Project: Preliminary Biological Evaluation for CEQA 
Initial Study, Garcia and Associates, July 2009 (included on CD as file named 
“Biological_Evaluation.pdf”) 

3. Cultural Resources Study for the Lake Combie Mercury Extraction Project, Anthropological Studies 
Center, Sonoma State, August, 2008 (included on CD as file named “Cultural_Res_Study.pdf”) 

4. Stephen M. Testa, Executive Officer, California State Mining and Geology Board, July 30, 2008 
(included on CD as file named “CDC_Letter.pdf”) 

5. Environmental Noise Assessment, Combie Dredge Project, Bollard Acoustical Consultants, Inc. July 
2009 (included on CD as file named “Noise_Assessment.pdf”) 

6. Traffic Impact Analysis for NID Combie Reservoir Sediment and Mercury Removal Project, KD 
Anderson & Associates, Inc. June 5, 2009 (included on CD as file named “Traffic_Analysis.pdf”) 

7. Reclamation Plan, Sand and Gravel Recovery at Lake Combie, January 20, 1986 (hardcopy only) 
 
Documents available through other sources as noted 
 

1. Alquist-Priolo Earthquake Fault Zoning Map (See Department of Conservation website: 
http://www.conservation.ca.gov/cgs/information/publications/cg_pdfs/Documents/7801_CG.pdf) 

2. Meadow Vista Community Plan, Placer County, 1996 (Placer County Planning Department) 
3. Meadow Vista Community Plan EIR, 1996 (Placer County Planning Department) 
4. Placer County General Plan, 1994 (Placer County Planning Department) 
5. Nevada County General Plan, 1995 (Nevada County Planning Department) 
6. Water Quality Standards; Establishment of numeric criteria for Priority toxic Pollutants for the State of 

California Rule. Federal Register. 2000 (http://www.epa.gov/fedrgstr/EPA-WATER/2000/May/Day-
18/w11106.pdf) 
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1 INTRODUCTION 

1.1 Project Overview and Project Background 

This Addendum to the Combie Reservoir Dredge and Mercury Extraction Project (“Project”) 
Mitigated Negative Declaration (MND) evaluates modifying the approved sediment removal 
process in order to maintain storage capacity at Combie Reservoir. The approved sediment 
removal process consists of three components. The first involves the dredging of upper Combie 
Reservoir using a wet dredge. The second involves the mercury removal and separation process 
using a Knelson Concentrator and dewatering of the dredge material using on-shore equipment. 
The third involves the transport of sand and aggregate byproducts to a third party for further 
processing and/or sale. The maximum sediment removal would be 150,000 to 200,000 tons for the 
first three to five years, and would decrease thereafter to the amount needed to maintain storage 
capacity. The proposed Project change would affect only the first component, and would allow the 
Nevada Irrigation District (NID) to supplement the wet removal process with dry removal during 
the low water season, using earthmoving equipment, including tracked excavators, bulldozers, 
front loaders, and dump trucks. This would better allow NID to achieve the planned removal 
objectives of 150,000 to 200,000 tons.  

The Project was approved and the MND was adopted in September 2009. The Notice of 
Determination filed on September 25, 2009.  

1.2 California Environmental Quality Act Compliance 

The California Environmental Quality Act (CEQA) requires an environmental analysis of all 
projects that are not exempt from CEQA and that may have an effect on the environment. NID, 
acting as the lead agency, prepared an Initial Study and determined that a MND would be the 
appropriate CEQA document and the Project, with implementation of mitigation measures, would 
not result in a significant effect on the environment. The MND was completed in June 2009 (SCH 
No. 2009072068) and the Project was approved and the MND adopted in September 2009.  

To address the proposed changes to the approved Project, NID, acting as lead agency, determined 
that an Addendum was the appropriate environmental document under CEQA because the 
proposed changes would not be substantial requiring the preparation of a Subsequent MND or an 
EIR, per Section 15162 of the CEQA Guidelines. As required by Section 15164 of the CEQA 
Guidelines, the determination to not prepare a Subsequent EIR (per Section 15162) must be 
supported by substantial evidence. This evidence is contained within this document and in the 
administrative record for the Project (located at the NID office, 1036 W. Main Street, Grass Valley, 
California 95945). 
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1.3 Project Approvals 

Subsequent to the approval of the MND, the Project received the necessary regulatory permits, 
including a Section 401 Clean Water Act certification (WDID#5A29CR00068) and Waste 
Discharge Requirements (Order R5-2016-0076-01, NPDES No. CAG9950002) from the Central 
Valley Regional Water Quality Control Board, and a Streambed Alteration Agreement 
(Notification No. 1600-2010-0180-R2) from the California Department of Fish and Wildlife North 
Central Region.  

The State Mining and Geology Board staff has determined that the proposed dredging and mercury 
removal Project at Combie Reservoir is exempt from the Surface Mining and Reclamation Act 
(SMARA). This determination was made because the dredging operation is primarily for the 
purpose of maintaining capacity in an existing water supply reservoir and the extraction of 
accumulated materials would not extend beyond the original contours of the reservoir (per 14 CCR 
3505[a][2]]). 

2. PROJECT REVISIONS 

2.1 Project Location 

The Project is located at the Upper Combie Reservoir on the Bear River, just northeast of the City 
of Auburn, approximately 30 miles from Sacramento, California. Combie Reservoir straddles the 
Nevada-Placer County line east of the Lake of the Pines community in Nevada County and west 
of the Meadow Vista community in Placer County.  

Combie Reservoir is one of three impoundments on the Bear River. The Bear River flows west 
from the Sierra Nevada Mountains toward the Feather River and into the California Bay Delta. 

2.2 Approved Project 

The approved sediment removal process consists of three components. The first involves the 
dredging of upper Combie Reservoir using a wet dredge. The second involves the mercury removal 
and separation process and dewatering of the dredge material using mobile on-shore equipment. 
The third involves the transport of sand and aggregate byproducts to a third party for further 
processing and/or sale. The maximum sediment removal would be 150,000 to 200,000 tons for the 
first three to five years, with a typical maximum of 50,000 tons per year. After meeting the initial 
goal, the removal volume would decrease to the amount needed to maintain storage capacity. 
Removal activities would be confined to 7:00 a.m. to 7:00 p.m., Monday through Saturday.  

The first stage uses a wet dredge to remove sediment materials at the confluence of the Upper 
Combie Reservoir and the Bear River. Materials are transported from the dredge to the processing 
area through a discharge pipeline.  
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The processing area is located on land north of Combie Reservoir and east of the Bear River. The 
mercury extraction and dewatering process includes scalping of oversize material, mercury 
extraction using a Knelson concentrator and Pegasus extraction system, desilting of concentrator 
effluent using a hydro cyclone desilting/dewatering circuit, and effluent treatment by flocculent 
injection, settling basins and/or filtration. 

Elemental mercury will be disposed at a licensed off-site facility. Saleable aggregate products will 
be transported to a local aggregate plant, and non-saleable sediment will be placed on land as 
engineered fill under a grading permit issued by the County of Placer.   

2.3 Project Revisions  

The revisions to the approved Project would affect the first phase of the operation described above 
– removal of sediment and moving it to the processing area. The on-site processing of material and 
transportation to an off-site sale point would not be changed. The overall volume of material 
removed and processed, 150,000 to 250,000 tons over a three to five year period, and a 
subsequently lower amount to maintain reservoir capacity thereafter, would not change.  

NID has determined that the use of the wet dredge may not meet the necessary production level 
(approximately 50,000 tons per year) to meet a project objective of restoring the storage capacity 
in the Combie Reservoir. NID intends to evaluate the effectiveness and efficiency of conventional 
sediment removal techniques in combination with the mercury extraction technology by 
supplementing the dredging of sediments from the reservoir using earthmoving equipment, 
including tracked excavators, bulldozers, front loaders, and dump trucks to remove material above 
the water line and haul it to the processing area. A typical work flow would be, during the low 
water season, an excavator or front loader would remove dry sediment at the dredge site. The 
material would be loaded into a dump truck that would move the material to the processing area. 
The material removal area would not change from the approved Project, and the off-road 
equipment would use the existing levee road to move material from the dredge site to the 
processing area. As with the dredging operation, supplemental removal activities would be 
confined to 7:00 a.m. to 7:00 p.m., Monday through Saturday.  

3. ENVIRONMENTAL EVALUATION 

The potential environmental effects of the proposed revisions to the approved Project are described 
below. As discussed below, the Project revisions would not result in a new potentially significant 
impact, and would not substantially increase the severity of a previously identified impact such 
that new mitigation measures would be required.  
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Aesthetics 

The MND found aesthetic impacts to be less than significant. The Bear River is a scenic resource, 
but it is also noted that sediment removal projects have occurred in the area since 1946. Aside 
from a limited number of residents who reside on five (5) acre lots and larger, the upper Combie 
Reservoir is not visible to the public. The addition of a small number of off-road (typically less 
than 5) vehicles in the Project area, in addition to the dredge and the existing processing area would 
not substantially change the visual impact of the Project.  

Agricultural Resources  

The MND determined there would be no impact, as there are no agricultural resources located 
within the Project area. The Project revisions would not change the Project area and no new or 
increased impacts would occur.  

Air Quality 

The MND found air quality impacts, which included an on-site generator to operate the dredge, to 
be less than significant. The addition of an excavator, front loader, and haul truck to the operation 
would not substantially increase air emissions. For comparison, NID prepared an Environmental 
Impact Report (EIR) for a larger sediment removal project at Rollins Reservoir (SCH no. 
2013112006). The Bear River project consisted of dewatering and dry removal of material with 
off-road equipment, and hauling the material off-site for processing. The air quality analysis found 
that the off-road equipment at Bear River would not result in a significant air quality impact, for a 
much higher level of activity (250,000 tons annually compared to 50,000 tons at Combie 
Reservoir).1  

Biological Resources  

The MND found potentially significant impacts to northwestern pond turtle, California red-legged 
frog, bald eagle, and Brandegee’s clarkia. These impacts would be less than significant with 
implementation of mitigation measures. The Project revisions would not increase the area of 
impact, or extend the operating hours or season. The existing levee road used to haul material from 
the removal area to the processing area has already been analyzed as part of the Project. The 
approved mitigation measures would adequately address potential impacts related to dry removal 
of sediment. Therefore, no new or increased biological impacts would occur.   

                                                 
1 The Bear River Sediment Removal at Rollins Reservoir EIR did find a significant impact for on-road truck hauling, 
but only if production exceeded 206,000 tons per year, which is four times the amount proposed at Combie Reservoir.  
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Cultural Resources  

The MND found potentially significant impacts to archaeological resources and possible 
disturbance of previously undiscovered human remains. These impacts would be less than 
significant with implementation of mitigation measures. The Project revisions would not 
change the area of potential effect, and the approved mitigation measures would apply to 
revised Project. Therefore, no new or increased cultural resource impacts would occur.  

Geology and Soils  

The MND found no impacts related to geology or soils. As the Project revisions would not change 
the location or intensity of activity previously analyzed, the Project revisions would not result in 
new or increased impacts. 

Hazards and Hazardous Materials 

The MND found impacts related to hazardous conditions and materials to be less than significant. 
The Project revisions would increase the amount of equipment that routinely use petroleum 
products (a hazardous material). However, the use and on-site storage of diesel fuels and wet 
dredging (which can introduce petroleum and other products to surface waters) was analyzed and 
found to be less than significant. The required Hazardous Materials Business Plan (HMBP) may 
need to be revised to reflect the additional off-road earthmoving equipment. However, compliance 
with existing regulatory plans and standards would adequately address the Project revisions and 
would not result in new or increased impacts.  

Hydrology and Water Quality 

The MND found potentially significant impacts to water quality that would be reduced to less than 
significant with the implementation of mitigation measures. Dudek analyzed the Project revisions 
in light of the MND analysis, the anti-degradation analysis prepared for the Project, and approved 
permit conditions. This analysis is included as Appendix A to this Addendum the results are 
described below.  

The approved Project mitigation consists of progressive measures to reduce water quality impacts:  

VIII-1 Reduce the quantity and rate of materials processed to a level such that water quality 
standards are met in the discharge. 

VIII-2 Reduce mesh size in turbidity curtain within the first containment chamber to trap 
more fine sediments. 

III-3 Add additional turbidity curtains to create additional containment chambers 
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VIII-4 Re-process all turbid effluent water through the dewatering equipment and 
concentrator for further mercury recovery until waste discharge requirements are met. 

VIII-5 Terminate the project until it can be modified to eliminate water discharge that 
exceeds NPDES permit thresholds. 

Similar to dredging, proposed removal of sediment by earthmoving equipment, such as tracked 
excavators, front loaders, and bulldozers, would result in suspension of mercury with sand and 
finer particulates. Impacts associated with sediment removal by earthmoving equipment would 
therefore be similar to dredging related impacts. The mitigation measures listed above would 
reduce potentially significant water quality impacts associated with suspension of mercury-laden 
sediments to less-than-significant levels.   

The primary difference between the sediment removal methods would be that the dredge would 
be floating, with an attached sediment dredge discharge pipe, whereas the earthmoving equipment 
would disturb sediments along the water’s edge and require an equipment staging area and loading 
area for loading trucks with sediment/slurry to be transported to the material separation and 
dewatering system, via Levee Road. Because earthmoving equipment would only be used during 
periods of low reservoir levels, the staging area and truck loading area could be located within the 
Project area, and likely within the approximate area to be dredged, to minimize clearing and 
grubbing of previously undisturbed areas. Regardless of the exact location, earthmoving 
equipment could potentially result in incidental spills of petroleum products and hazardous 
materials, during fueling, maintenance, and temporary storage of equipment. In addition, loading 
of trucks with saturated sediments/slurry could result in slurry spills that could migrate into 
reservoir waters and further increase already turbid water quality conditions.   

In the absence of proper containment, these incidental spills could adversely impact the water 
quality of Combie Reservoir. However, Amending Order R5-2018-0002 requires implementation 
of a BMP Plan, including site-specific plans and procedures to be implemented to prevent potential 
release of pollutants from the discharge facility to the waters of Combie Reservoir. BMPs typical 
of earthmoving staging areas include drip pans beneath equipment when not in use; creation of a 
temporary berm or containment boom around the area to contain potential spills; and maintaining 
emergency spill equipment such as absorbent pads, shovels, containment booms, and contaminated 
soil temporary disposal bins. The staging area would preferably be located at least 50 feet from 
the reservoir water’s edge. In addition, BMPs typical of sediment truck loading areas would 
include installation of straw wattles and silt fencing around the perimeter of the loading area to 
contain runoff of sediments/slurry to the reservoir.   

Therefore, supplemental use of earthmoving equipment to remove sediments from Combie 
Reservoir would not result in potentially significant impacts not addressed by the MND or 
provisions of the WDR permits. No new or increased impacts would occur.  
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Land Use  

Both the Placer County and Nevada County general plans identify the Project area as “Water” to 
reflect its status as a resource area. The MND found that the Project would not have an impact on 
applicable land use plans, would not divide an existing community, and would not conflict with 
an approved habitat or conservation plan. The Project revisions would not change the location or 
intensity of Project activities and would not change the conclusions of the land use analysis.  

Noise 

The MND analyzed the potential noise impacts of the Project, based on a technical study prepared 
by Bollard Acoustical Consultants, Inc. (BAC). Dudek examined the potential effects of 
introducing additional off-road equipment into the Project area. This analysis is included as 
Appendix B of this Addendum. The analysis concludes that the Project revisions would result in 
potential noise levels of 55 to 58 dBA Leq and 68 dBA Lmax at the nearest receptor (residential 
land use). These expected levels are within the 55-60 dBA Leq and 75 dBA Lmax noise standards 
established for Project in the BAC noise study and the MND. Therefore, there would be no new 
or increased impact. 

The established noise standards from the 2009 Noise Assessment are 55-60 dBA Leq during 
daytime periods (7:00 a.m. to 10 p.m.) and 40 dBA Leq during nighttime periods (10:00 p.m. to 
7:00 a.m.). Lmax levels are 75 dBA for daytime and 65 dBA for nighttime periods at the nearest 
residences.  

The same study identifies that at the closest position, the dredging equipment would be located 
160 feet from the nearest existing residential uses. The nearest residences to the proposed mercury 
removal equipment would be approximately 500 feet away.  

Assuming the typical dry excavation operations would occur near the center of the Project area, the 
typical distance from the proposed Project alternative would be about 500 feet from most residential 
dwelling buildings. At this distance, expected noise levels would be reduced by 12 to 15 dB. Using 
the reference levels of 70 dB Leq and 80 dB Lmax at a distance of 100 feet, the calculated Leq is 
expected to be about 55 to 58 dBA and the Lmax about 68 dBA. These expected levels are within 
the 55-60 dBA Leq and 75 dBA Lmax noise standards established for the Project. Since the 
expected noise levels from the Project revisions are within the established noise standards for the 
Project, the Project revisions are expected to produce a less-than-significant impact.  

Population and Housing  

The approved Project would not construct, demolish, or require relocation of any housing units. 
The MND found no impacts would result from the Project. The Project revisions would not change 
the location or intensity of the approved Project. The additional equipment would require 
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additional construction employees (no more than 5 at any given time). However, it is anticipated 
that the Project would be served by NID or its contractors, using their existing work force. No new 
or increased impacts to population and housing would occur.  

Public Services 

The MND found that the Project would not result in significant impacts to public services, 
including fire, law enforcement, schools, parks, or other public facilities. The Project revisions 
would not change the location or intensity of Project activities previously analyzed. Therefore no 
new or increased impacts would occur.  

Recreation 

The MND found the Project would not impact recreational facilities. Combie Reservoir is used for 
recreational purposes including fishing and boating. The proposed Project would enhance these 
activities by restoring and maintaining the capacity of the Reservoir. The Project area does not 
currently serve a recreational purpose to the accumulation of sediment. Therefore, Project 
activities would not substantially impact recreational activities, but may enhance recreation in the 
future.  

Transportation 

A traffic study by KD Anderson & Associates, incorporated into the MND, found that the Project 
impacts on transportation would be less than significant. The analysis examined additional truck 
traffic resulting from sediment being processed and sent to Chevreaux Aggregates or another 
aggregate supplier for sale. The Project revisions would not increase the amount of sediment 
removed and processed, but instead would allow NID to reach the removal levels analyzed in the 
MND and traffic study. There would be no increase in the number of off-site trips compared to 
those modelled in the KD Anderson study. Some additional on-site trips would occur, moving 
excavated material from the dredge site to the processing area via Levee Road. Only Project 
vehicles would utilize this road segment and no traffic conflicts would be created. Therefore, the 
Project revisions would not result in a new or increased transportation impact.  

Public Utilities 

The MND found impacts to public utilities to be less than significant. The Project would not be 
served by public utilities or require construction of utilities. Portable water and toilets would be 
provided on-site. Drainage of the site would not be significantly altered. The Project revisions may 
require additional employees, but they would be adequately served by the portable water and toilet 
facilities analyzed in the MND. No new or increased impact would occur.  
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Hydrology/Water Quality Addendum to Combie Reservoir IS/MND 

March 24, 2018 

Understanding of the Project 

As indicated in the project description of the 2009 IS/MND, the project involves three major features, 
including: 1) dredging of upper Combie Reservoir to maintain water storage capacity, 2) a mercury 
removal and separation process using mobile on-shore equipment, and 3) transport of sand and 
aggregate byproducts to a processing plant.  On-going regular maintenance dredging of Combie 
Reservoir would proceed if the initial project was found to be successful in removing elemental mercury, 
such that the Central Valley RWQCB standard for mercury is met.   

Although the project has received all necessary permits and the sediment removal process has been 
tested, it has been determined that dredging alone would not be adequate to remove and process the 
anticipated target of 150,000 to 200,000 tons of sediment over the initial three to five year period.  As a 
result, this addendum analysis has been completed with respect to proposed supplemental removal of 
sediments from the reservoir using earthmoving equipment, including tracked excavators, bulldozers, 
front loaders, and dump trucks.  The upland mercury removal process and off-site transport of 
aggregate byproducts would be unchanged from the existing project.   

The primary focus of the 2009 IS/MND was for the purpose of obtaining new waste discharge permits 
from the Central Valley Regional Water Quality Control Board (RWQCB), stream alteration permits from 
the California Department of Fish and Game, and 404 permits or jurisdictional exemption from the U.S. 
Army Corps of Engineers for dredging operations in waters of the United States.  All other land use 
related project features are exempt from local county land use permits and Surface Mining and 
Reclamation Act (SMARA) regulations because State Mining and Geology Board staff has determined 
that the proposed dredging and mercury removal project at Combie Reservoir is exempt from SMARA.  
This determination was made because the dredging operation is primarily for the purpose of 
maintaining capacity in an existing water supply reservoir and the extraction of accumulated materials 
would not extend beyond the original contours of the reservoir.  Should the Nevada Irrigation District be 
unable to regularly maintain its reservoir capacity, in time, the reservoir would fill up with sediments, 
gravels, and sands from upstream sources, thereby reducing water storage capacity, power production 
opportunities, and recreational use, including fishing and hunting.   

Hydrology/Water Quality Analysis 

The following summarizes the 2009 Initial Study Checklist discussions, followed by an analysis of the 
proposed supplemental project component, which includes removal of sediments from the reservoir 
using earthmoving equipment.  However, only those environmental thresholds with potentially 
significant water quality impacts (Items VIII-a, -c, and -f) are addressed.  Items VIII-b, -d, -e, and –g 
through –j do not relate to water quality and would have no impacts related to use of earthmoving 
equipment.  



Item VIII-a: Would the project violate any potable water quality standards? 

Summary of 2009 IS/MND 

In 2003, elevated total mercury concentrations were detected in the dredge effluent during routine 
sampling required by the Central Valley RWQCB, as a result of dredging operations suspending mercury 
with sand and finer particulates. As a result, dredging operations were halted pending implementation 
of a mercury removal process (i.e., the project).  The 2009 IS/MND indicated that the project would be 
required to meet Central Valley RWQCB waste discharge requirements (WDRs) for a new point discharge 
with a U.S. EPA National Pollutant Discharge Elimination System (NPDES) permit.  The waste discharge 
permit would be based on information derived from a year-long antidegradation study, which would set 
standards for all constituents of concern, including turbidity and mercury.  The IS/MND concluded that 
while the project is designed to meet drinking water standards with the discharge of effluent from the 
dredging operation, there could be a potential significant impact that would require operational 
adjustments.  As a result, a progressive adaptive management approach was mandated through 
incorporation of the following mitigation measures, which reduced impacts to less than significant: 

MM VIII-1 Reduce the quantity and rate of materials processed to a level such that water quality 
standards are met in the discharge. 

MM VIII-2 Reduce mesh size in the turbidity curtain within the first containment chamber to trap 
more fine sediments. 

MM VIII-3 Add additional turbidity curtains to create additional containment chambers. 

MM VIII-4 Re-process all turbid effluent water through the dewatering equipment and 
concentrator for further mercury recovery until waste discharge requirements are met. 

Waste Discharge Permit, Order R5-2016-0076-01 

Effective February 1, 2017, the Central Valley RWQCB issued a WDR permit (Order R5-2016-0076-01, 
NPDES No. CAG995002) for the project (Central Valley RWQCB 2016).  This permit is a Limited Threat 
General Order that includes all requirements that the discharger is subject to during project operations.  
It is the responsibility of the discharger to obtain coverage, via a Notice of Intent, under the Limited 
Threat General Order prior to commencement of any discharge to surface waters.  Among the 
comprehensive list of requirements, the permit includes requirements for discharges where treatment is 
required to reduce pollutants to levels that will meet the effluent limitations prior to discharging to 
surface waters.  In addition, the waste discharge permit requires periodic monitoring and reporting 
during operations to verify that the water quality standards are continually met.   

Antidegradation Study 

As previously discussed, the waste discharge permit was developed using the results of a year-long 
antidegradation study (NID 2012).  The purpose of the antidegradation study was to determine pre-
project receiving water quality conditions, to be used as baseline conditions during project operations.  
Pre-project water quality data collection included monthly water quality monitoring at locations above, 
below, and at the project site. Equipment tests were also completed to calculate the efficiency of the 



mercury extraction equipment.  Based on the equipment tests, it is apparent that most of the heavy 
metals, including mercury, can be removed by the extraction equipment.  However, a final clarification 
step is required to remove suspended solids prior to discharge of effluent to Combie Reservoir.  The 
information contained in the analysis was provided to the Central Valley RWQCB in order to certify that 
the proposed project is consistent with state and federal antidegradation policies, which require that 
the proposed sediment and mercury removal “will be consistent with maximum benefit to the people of 
the State”, “will not unreasonably affect present and anticipated beneficial use”, and “will not result in 
water quality less than that prescribed in the policies”.  The antidegradation analysis report was used in 
support of the NPDES permit application for the project.  

Operating conditions have been designed to avoid any and all water quality impacts through use of 
dewatering equipment, containment berms, and a series of containment chambers in the pond, 
separated by turbidity curtains.  The primary finding of the antidegradation analysis is that the loading of 
constituents in the proposed project discharge produce minor effects that are not considered 
significant.  The assessment considers dissolved constituents in effluent, acknowledging that a final 
clarification step is required to remove suspended solids prior to discharge of effluent to Combie 
Reservoir (NID 2012).  

Waste Discharge Permit, Amending Order R5-2018-0002 

The Limited Threat General Order WDR permit was amended on February 1, 2018, by Amending Order 
R5-2018-0002 (Central Valley RWQCB 2018a), and adopted by the Central Valley RWQCB on February 
23, 2018 (Central Valley RWQCB 2018b).  The Amending Order includes effluent receiving water 
requirements that must be adhered to by the project.  In addition, the Amending Order requires 
completion of a Best Management Practices (BMPs) Plan.  Each discharger with a treatment system 
authorized to discharge under the Limited Threat General Order is required to develop and implement 
BMPs that include site-specific plans and procedures implemented and/or to be implemented to 
prevent the generation and potential release of pollutants from the discharge facility to waters of the 
State.     

Proposed Sediment Removal with Earthmoving Equipment 

Similar to dredging, proposed removal of sediment by earthmoving equipment, such as tracked 
excavators, front loaders, and bulldozers, would result in suspension of mercury with sand and finer 
particulates.  Impacts associated with sediment removal by earthmoving equipment would therefore be 
similar to dredging related impacts.  The mitigation measures listed above would reduce potentially 
significant water quality impacts associated with suspension of mercury-laden sediments to less than 
significant levels.   

The primary difference between the sediment removal methods would be that the dredge would be 
floating, with an attached sediment dredge discharge pipe, whereas the earthmoving equipment would 
disturb sediments along the water’s edge and require an equipment staging area and loading area for 
loading trucks with sediment/slurry to be transported to the material separation and dewatering 
system, via Levee Road.  Because earthmoving equipment would only be used during periods of low 
reservoir levels, the staging area and truck loading area could be located within the project area, and 
likely within the approximate area to be dredged, to minimize clearing and grubbing of previously 
undisturbed areas.  Regardless of the exact location, earthmoving equipment could potentially result in 



incidental spills of petroleum products and hazardous materials, during fueling, maintenance, and 
temporary storage of equipment.  In addition, loading of trucks with saturated sediments/slurry could 
result in slurry spills that could migrate into reservoir waters and further increase already turbid water 
quality conditions.   

In the absence of proper containment, these incidental spills could adversely impact the water quality of 
Combie Reservoir.  However, Amending Order R5-2018-0002 requires implementation of a BMP Plan, 
including site-specific plans and procedures to be implemented to prevent potential release of 
pollutants from the discharge facility to the waters of Combie Reservoir.  BMPs typical of earthmoving 
staging areas include drip pans beneath equipment when not in use; creation of a temporary berm or 
containment boom around the area to contain potential spills; and maintaining emergency spill 
equipment such as absorbent pads, shovels, containment booms, and contaminated soil temporary 
disposal bins. The staging area would preferably be located at least 50 feet from the reservoir water’s 
edge.  In addition, BMPs typical of sediment truck loading areas would include installation of straw 
wattles and silt fencing around the perimeter of the loading area to contain runoff of sediments/slurry 
to the reservoir.   

Therefore, supplemental use of earthmoving equipment to remove sediments from Combie Reservoir 
would not result in potentially significant impacts not addressed by the 2009 IS/MND or provisions of 
the WDR permits.  Impacts would be less than significant.   

Item VIII-c: Would the project substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, in a manner which would result in 
substantial erosion or siltation on- or off-site? 

The 2009 IS/MND indicated that the project would not alter the course of the Bear River.  However, the 
IS/MND indicated that dredging activities may cause water quality impacts that could be significant.  As 
indicated for Item VIII-a, implementation of Mitigation Measures MM VIII-1 through -4 will be applied in 
a progressive adaptive management approach.  These measures, in combination with the 
antidegradation analysis, water quality sampling, the water quality enhancing design of the separation 
and dewatering process, and requirements of the WDR permit, would reduce potentially significant 
impacts to less than significant.   

Proposed use of earthmoving equipment for removal of sediments from the reservoir would similarly 
not alter the course of the Bear River.  Potential surface water quality impacts would be reduced to less 
than significant levels for the same reasons described for Item VIII-a.  

Item VIII-f:  Would the project otherwise substantially degrade surface water quality? 

The 2009 IS/MND describes: 1) the specifics of the proposed dredging operations and associated 
transport of slurry to the material separation and dewatering system; 2) how surface water quality and 
groundwater quality would be monitored at various locations throughout the project area; and 3) how 
the Central Valley RWQCB would use established state and federal water quality standards for the 
purposes of assuring that mercury, turbidity, and other water quality features would be maintained 
throughout the operations.  However, the document indicates that while the project is designed to meet 
water quality standards with the discharge of effluent from the dredging/dewatering operation, there 
could be a potentially significant impact that would require operational adjustments.  If at any time 



water quality monitoring indicates that water quality thresholds have been exceeded, the following 
mitigation measure would be applied in a progressive adaptive management approach: 

Measures MM VIII-1 through -4; and 

MM VIII-5 Terminate the project until it can be modified to eliminate water discharge that exceeds 
NPDES permit thresholds. 

With inclusion of these mitigation measures, potentially significant impacts will be mitigated to less than 
significant levels.   

Surface water quality impacts associated with use of earthmoving equipment for removal of sediments 
would similarly be potentially significant, as described for Issue VIII-a.  However, incorporation of 
Mitigation Measures MM VIII-1 through -5, in combination with the antidegradation analysis, water 
quality sampling, the water quality enhancing design of the separation and dewatering process, and 
requirements of the WDR permit, would reduce potentially significant impacts to less than significant.   

References: 

Central Valley RWQCB (Regional Water Quality Control Board). 2018a. Waste Discharge Requirements 
for Limited Threat Discharges to Surface Water, Order R5-2018-0002, Amending Order R5-2016-0076, 
NPDES No. CAG995002.   

Central Valley RWQCB (Regional Water Quality Control Board). 2018b.  Notice of Adoption, Order R5-
2018-0002, Amending Waste Discharge Requirements Order R5-2016-0076 (NPDES Permit No. 
CAG995002) for Waste Discharge Requirements, Limited Threat Discharges to Surface Water. 

Central Valley RWQCB (Regional Water Quality Control Board). 2016.  Waste Discharge Requirements, 
Limited Threat Discharges to Surface Water, Order R5-2016-0076-01, NPDES No. CAG995002.  Adopted 
October 14, 2016; Effective February 1, 2017; Expires January 30, 2022.   

NID (Nevada Irrigation District).  2012. Antidegradation Analysis for the Combie Reservoir Sediment and 
Mercury Removal Project, August 1, 2012.   
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MEMORANDUM

To: Brian Grattidge, Environmental Planner 
From: Christopher Barnobi, Dudek 
Subject: Noise Analysis for Combie Reservoir Project Addendum 
Date: March 26, 2018  
Attachment(s): Attachment A – Acoustic Definitions and Discussion; Sound and Vibration 

 

This memo presents the results of a noise assessment for the proposed Combie Reservoir Project 
Change/Addendum.  

We reviewed the Bollard Acoustical Consultants, Inc. Combie Dredge Project Environmental 
Noise Assessment dated July 9, 2009.  

1 BACKGROUND

In order to maintain storage capacity at Combie Reservoir, Nevada Irrigation District (NID) has 
approved and tested a sediment removal process that consists of three components. The first 
involves the dredging of upper Combie Reservoir using a wet dredge. The second involves the 
mercury removal and separation process using a Model KCCD-12 MR [DS] Knelson 
Concentrator and dewatering of the dredge material using mobile on-shore equipment. The third 
involves the transport of sand and aggregate byproducts to a third party for further processing 
and/or sale. The maximum sediment removal would be 150,000 to 200,000 tons for the first three 
to five years, and would decrease thereafter to the amount needed to maintain storage capacity. 
The proposed project change would affect only the first component, and would allow NID to 
supplement the wet removal process with dry removal during the low water season. This would 
allow NID to achieve the planned removal objectives of 150,000 to 200,000 tons. 

As noted in the 2009 Noise Assessment, work is expected to occur between 7:00 a.m. and 7:00 
p.m. six days per week (no operations on Sunday or federal holidays), and is not expected to be 
altered by this change to the project. The mercury concentrator is still expected to operate up to 
24 hours.  
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2 NOISE SENSITIVE RECEIVERS AND SIGNIFICANCE CRITERIA 

The same study identifies that at the closest position, the dredging equipment would be located 
160 feet from the nearest existing residential uses. The nearest residences to the proposed 
mercury removal equipment would be approximately 500 feet away.  

The established noise standards from the 2009 Noise Assessment are 55-60 dBA Leq during 
daytime periods (7:00 a.m. to 10 p.m.) and 40 dBA Leq during nighttime periods (10:00 p.m. to 
7:00 a.m.). Lmax levels are 75 dBA for daytime and 65 dBA for nighttime periods at the nearest 
residences.  

3 CHANGE IN PROJECT CONSTRUCTION NOISE ASSESSMENT 

To assess the noise impact from the change in the project scope to include dry removal of 
sediment during low water seasons, data from a previous similar NID project was used. The Bear 
River Aggregates Noise Simulation Test Results letter from Bollard Acoustical Consultants 
(Bollard 2014) provides data for noise measurement results from “a large front loader / excavator 
(John Deere 410E Loader) moving aggregate materials from an existing on-site stockpile into a 
heavy halt truck.” The measurements were conducted approximately 125 feet away. According 
to the letter, “[t]he results of the noise surveys indicate that the heavy earthmoving equipment 
generated average and maximum noise levels consistent with the reference levels of 70 dB Leq 
and 80 dB Lmax at a distance of 100 feet”.  

This section discusses the noise levels expected from change in project scope, at nearby sensitive 
receptors using assumed details for the equipment. Noise generated by project activities would 
be a function of: 

• the noise levels generated by individual pieces of equipment,

• the type and amount of equipment operating at any given time, the timing and duration of
project activities,

• the proximity of nearby noise sensitive land uses,

• and the presence or lack of shielding at these sensitive land uses.

Project noise levels would vary on a day-to-day basis during each phase of construction, 
depending on the specific task being completed.  

Construction noise is difficult to quantify because of the many variables involved, including 
the specific equipment types, size of equipment used, percentage of time, condition of each 
piece of equipment, and number of pieces of equipment that would actually operate on the site.  
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Noise levels generated by construction equipment (or by any point source outdoors) decrease at a 
rate of approximately 6 dBA per doubling of distance from the source.  

Therefore, if a particular construction activity generated average noise levels of 88 dBA at 50 feet, 
the Leq would be 82 dBA at 100 feet, 76 dBA at 200 feet, 70 dBA at 400 feet, and so on. 
Intervening structures that block the line of sight, such as buildings, would further decrease the 
resultant noise level by a minimum of 5 dBA.  

Assuming the typical dry excavation operations would occur near the center of the project area, the 
typical distance from the proposed project alternative would be about 500 feet from most 
residential dwelling buildings. At this distance, expected noise levels would be reduced by 12 to 15 
dB. Using the reference levels of 70 dB Leq and 80 dB Lmax at a distance of 100 feet, the 
calculated Leq is expected to be about 55 to 58 dBA and the Lmax about 68 dBA. These 
expected levels are within the 55-60 dBA Leq and 75 dBA Lmax noise standards established for 
the project. Since the expected noise levels from this project alternative are within the 
established noise standards for the project, the project alternative is expected to produce a less 
than significant impact.  

REFERENCES 

Bollard, Paul. Environmental Noise Assessment: Combie Dredge Project. BAC Job # 2008-051. 
Prepared for Thomas A. Parilo & Associates. July 9, 2009. 

Bollard, Paul. “Bear River Aggregates Noise Simulation Test Results.” Letter to Brian Grattidge. 
September 23, 2014.  

DOT. 2006. FHWA Roadway Construction Noise Model: User’s Guide. Final Report. FHWA-
HEP-06-015. DOT-VNTSC-FHWA-06-02. Cambridge, Massachusetts: DOT, Research 
and Innovative Technology Administration. Final Report. August 2006. 
http://www.fhwa.dot.gov/environment/noise/construction_noise/rcnm/rcnm.pdf  

FHWA, Roadway Construction Noise Model (RCNM) (2008). 
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ACOUSTIC TERMINOLOGY AND DEFINITIONS 

Term  Definition 

Ambient Noise Level The normal or existing sounds pressure level of 
environmental noise at a given location. The composite of 
noise from all sources near and far.  

Decibel dB is the unit for measuring sound pressure level, equal 
to 10 times the logarithm to the base 10 of the ratio of 
the measured sound pressure squared to a reference 
pressure, which is 20 micro-Pascal. 

A-Weighted Sound Level  dBA is the sound pressure level in decibels as measured 
on a sound level meter using the A-weighted filter 
network. The A-weighting filter de-emphasizes the very 
low and very high frequency components of the sound in 
a manner similar to the frequency response of the human 
ear and correlates well with subjective reactions to noise. 

Community Noise Equivalent Level CNEL is the A-weighted equivalent continuous sound 
exposure (CNEL) level for a 24-hour period with a ten 
dB adjustment added to sound levels occurring during 
nighttime hours (10 pm to 7 am) and a five dB 
adjustment added to the sound levels occurring during 
the evening hours (7 pm to 10 pm). 

Day / Night Noise Equivalent Level  LDN (or DNL) is the A-weighted equivalent continuous 
sound exposure level for a 24-hour period with a ten dB 
adjustment added to sound levels occurring during 
nighttime hours (10 pm to 7 am). 

Equivalent Sound Level LEQ is the sound level corresponding to a steady state 
sound level and containing the same total energy as a 
time varying signal over a given sample period.  

Acoustic Center For a source, the position where the propagating waves 
can be traced back to a single point of origin.  
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SOUND AND VIBRATION BACKGROUND

Vibrations, traveling as waves through air from a source, exert pressure perceived by the human 
ear as sound. Sound pressure level (referred to as sound level) is measured on a logarithmic scale 
in decibels (dB) that represent the fluctuation of air pressure above and below atmospheric 
pressure. Frequency, or pitch, is a physical characteristic of sound and is expressed in units of 
cycles per second or hertz (Hz). The normal frequency range of hearing for most people extends 
from about 20 to 20,000 Hz. The human ear is more sensitive to middle and high frequencies 
(about 1,000 to 4,000 Hz), especially when background noise levels are lower. As noise levels 
get louder, the human ear starts to hear the frequency spectrum more evenly. To accommodate 
for this phenomenon, a weighting system to evaluate how loud a noise level is to a human was 
developed. The frequency weighting called “A” weighting is typically used for quieter noise 
levels which de-emphasizes the low frequency components of the sound in a manner similar to 
the response of a human ear. A-weighted sound level is referenced with units of dBA.  

Since sound is measured on a logarithmic scale, a doubling of sound energy results in a 3 dBA 
increase in the noise level. Changes in a community noise level of less than 3 dBA are not 
typically noticed by the human ear (Caltrans 1980). Changes from 3 to 5 dBA may be noticed by 
some individuals who are extremely sensitive to changes in noise. A 5 dBA increase is readily 
noticeable. The human ear perceives a 10 dBA increase in sound level as a doubling of the sound 
level (i.e., 65 dBA sounds twice as loud as 55 dBA to a human ear). 

An individual’s noise exposure occurs over a period of time; however, instantaneous noise level 
is a measure of noise at a given instant in time. The equivalent noise level Leq, also referred to as 
the average sound level, is a single-number representing the fluctuating sound level in decibels 
(dB) over a specified period of time. It is a sound-energy average of the fluctuating level and is 
equal to a constant unchanging sound of that dB level. Community noise sources vary. Often a 
relatively stable background or ambient noise environment can still be assessed based on long 
term measurements.  

Noise levels are generally higher during the daytime and early evening when traffic (including 
airplanes), commercial, and industrial activity is the greatest. However, noise sources 
experienced during nighttime hours when background levels are generally lower can be 
potentially more conspicuous and irritating to the receiver. In order to evaluate noise in a way 
that considers periodic fluctuations experienced throughout the day and night, a concept termed 
“community noise equivalent level” (CNEL) was developed, The CNEL scale represents a time-
weighted 24-hour average noise level based on the A-weighted sound level. CNEL accounts for 
the increased noise sensitivity during the evening hours (7 p.m. to 10 p.m.) and nighttime hours 
(10 p.m. to 7 a.m.) by adding five dB to the average sound levels occurring during the evening 
hours and 10 dB to the sound levels occurring during nighttime hours. 





























 

 
 

 

29 March 2019 
 
 
Greg Jones 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA 95945 

CERTIFIED MAIL 
7018 3090 0000 5203 5434 

            
            
ORDER AMENDING CLEAN WATER ACT SECTION 401 TECHNICALLY CONDITIONED 
WATER QUALITY CERTIFICATION; NEVADA IRRIGATION DISTRICT, COMBIE 
RESERVOIR SEDIMENT AND MERCURY REMOVAL PROJECT (WDID#5A29CR00068A1), 
NEVADA AND PLACER COUNTY 

This Order responds to the 24 April 2018 request for an amendment of the Combie Reservoir 
Sediment and Mercury Removal Project (Project) Section 401 Water Quality Certification 
(WDID#5A29CR00068).  The original Water Quality Certification (Certification) was issued on 
14 December 2012.  The requested amendment is hereby approved.  The original Certification 
is therefore amended as described below.  Please attach this document to the original 
Certification.   

AMENDMENT: 

The Nevada Irrigation District is requesting an amendment to the project description, timeframe 
of implementation, name of applicant representative, and agent information.   

The Certification is amended as shown in underline/strikeout format in Attachment A. 

APPLICATION FEE RECEIVED: 

No fee was required for this amendment.  Total fees of $640.00 for the original Certification 
were received on 3 November 2012.  The fee amount was determined as required by California 
Code of Regulations, title 23, sections 3383(b)(3) and 2200(a)(3), as was calculated as category 
F - General Orders for CEQA Exempt Projects (fee code 19) with the dredge and fill fee 
calculator. 

CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL BOARD CONTACT: 

Greg Hendricks, Environmental Scientist 
11020 Sun Center Drive #200 
Rancho Cordova, CA  95670-8114 
Greg.Hendricks@waterboards.ca.gov 
(916) 464-4709 

 



Nevada Irrigation District - 2 - 29 March 2019 
Combie Reservoir Sediment and Mercury Removal Project 
 
WATER QUALITY CERTIFICATION: 
 
I hereby issue an Order amending the existing Clean Water Act, Section 401 Technically 
Conditioned Water Quality Certification for the Combie Reservoir Sediment and Mercury 
Removal Project Project (WDID#5A29CR00068A1).  All other conditions and provisions of the 
original Water Quality Certification and any previously approved amendments remain in full 
force and effect, except as modified based on the conditions of this Order.  Failure to comply 
with the terms and conditions of the original Water Quality Certification, previously approved 
amendments, or of this Order may result in suspension or revocation of the Water Quality 
Certification. 
 
Original Signed By Jim Marshall for: 
 
Patrick Pulupa 
Executive Officer 
                                                                                                                           
Enclosure: Attachment A: Amended 401 Water Quality Certification 

cc: [Via email only] (w/enclosure)  

 Sam Ziegler 
United States EPA 
Ziegler.Sam@epa.gov 
 

Jason Muir 
NV5 
Jason.Muir@nv5.com 
 

 CWA Section 401 WQC Program 
Division of Water Quality 
State Water Resources Control Board 
StateBoard401@waterboards.ca.gov 

Melissa France (SPK-2009-00913) 
United States Army Corps of Engineers 
Sacramento District Office 
SPKRegulatoryMailbox@usace.army.mil 
 

 California Department of Fish and Wildlife  
Region 2 
R2LSA@wildlife.ca.gov 
 

cc: (w/enclosure)  

 Bill Jennings 
CA Sportfishing Protection Alliance 
3536 Rainier Avenue 

 Stockton, CA 95204 
 



Central Valley Regional Water Quality Control Board 
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14 December 2012 

Timothy Crough Greg Jones

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA 95945 

CERTIFIED MAIL 

7011 2970 0003 8939 7233 

CLEAN WATER ACT §401 TECHNICALLY CONDITIONED WATER QUALITY 

CERTIFICATION; NEVADA IRRIGATION DISTRICT, COMBIE RESERVOIR SEDIMENT AND 

MERCURY REMOVAL PROJECT (WDID#5A29CR00068), NEVADA AND PLACER 

COUNTIES 

This Order responds to your 3 November 2010 application submittal and supplemental 
information submitted on 29 August 2012 for the Water Quality Certification of a reservoir 

dredging project dredging 45 acres of waters of the United States. 

This Order serves as certification of the United States Army Corps of Engineers' Nationwide 

Permit #16 (SPK #2009-00913) under§ 401 of the Clean Water Act, and a Waste Discharge 
Requirement under the Porter-Cologne Water Quality Control Act. 

WATER QUALITY CERTIFICATION STANDARD CONDITIONS: 

1. This Order serves as a Water Quality Certification (Certification) action that is subject to

modification or revocation upon administrative or judicial review, including review and
amendment pursuant to § 13330 of the California Water Code and § 3867 of the

California Code of Regulations.

2. This Certification action is not intended and shall not be construed to apply to any

discharge from any activity involving a hydroelectric facility requiring a Federal Energy

Regulatory Commission (FERC) license or an amendment to a FERC license unless the

pertinent Certification application was filed pursuant to§ 3855(b) of the California Code
of Regulations, and the application specifically identified that a FERC license or

amendment to a FERC license for a hydroelectric facility was being sought.

3. The validity of any non-denial Certification action shall be conditioned upon total

payment of the full fee required under § 3833 of the California Code of Regulations,

unless otherwise stated in writing by the certifying agency.

4. This Certification is valid for the duration of the described project. This Certification is no
longer valid if the project (as currently described) is modified, or coverage under§ 404 of

K11RL E LONGLEY Seo, P .E •. c>-1A1F I PAMEL.A C 0REED01< P.E • SCEE n.rn,.rr,vr nFrn�sa 

                                                Attachment A
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Nevada Irrigation District 
Combie Reservoir Sediment and Mercury 
Removal Project 

- 7 - 12 December 2012 

CENTRAL VALLEY WATER BOARD CONTACT: 

Trevor Cleak Greg Hendricks, Environmental Scientist 

11020 Sun Center Drive #200 

Rancho Cordova, CA 95670-6114 

tcleak@waterboards.ca. gov greg.hendricks@waterbaords.ca.gov

(916) 464-4684 (916)-464-4709

CALIFORNIA ENVIRONMENTAL QUALITY ACT: 

The Nevada Irrigation District is the Lead Agency responslble for compliance with the California 

Environmental Quality Act for the Combie Reservoir Sediment Removal Project pursuant to 

§ 21000 et seq. of the Public Resources Code. The Nevada Irrigation District certified a

Mitigated Negative Declaration on 23 September 2009 (State Clearingh0use Number

2009072068).

The Central Valley Water Board is a responsible agency for the project. The Central Valley 

Water Board has determined that the Mitigated Negative Declaration is in accordance with the 

requirements of the California Environmental Quality Act and is valid pursuant§ 21167.3(b) of 

the Public Resources Code. 

The Central Valley Water Board has reviewed and evaluated the potentially significant impacts 

to water quality identified in the Mitigated Negative Declaration. The various mitigation 

measures discussed in the Mitigated Negative Declaration to reduce and minimize project 

impacts are required by this Certification. 

With regard to the remaining impacts identified in the Mitigated Negative Declaration the 

corresponding mitigation measures proposed are within the responsibility and jurisdiction of 

other public agencies. 
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PROJECT INFORMATION SHEET 

Application Date: 3 November 201 O 

Supplemental Information: 29 August 2012 

Applicant: Timothy Crough Greg Jones

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA 95945 

Applicant Representatives:   Carrie Monohan Jason Muir
The Sierra Fund H&K An NV5 Company

432 Broad Street 792 Searls Avenue

 Nevada City, CA 95959 Nevada County, CA 95959

12 December 2012 

Project Name: Combie Reservoir Sediment and Mercury Removal Project (Project) 

Application Number: WDID#5A29CR00068 

Type of Project: Reservoir Dredging Project 

Timeframe of Project Implementation: 1 January 2013 2018 through 31 December 2018 2023

Project Location: Section 36, Township 14 North, Range 8 East, MDB&M. 

Latitude: 39°02'02'' N and Longitude: 121 °03'62" W 

County: Placer and Nevada Counties 

Receiving Water(s) (hydrologic unit): Comble Reservoir, Bear River, Sacramento Hydrologic 

Basin, Bear River Hydrologic Unit #516.33, Lake Combie HSA 

Water Body Type: Reservoir 

Designated Beneficial Uses: The Water Quality Control Plan for the Sacramento River and 

San Joaquin River Basins, Fourth Edition, revised October 2011 (Basin Plan) has designated 

beneficial uses for surface and ground waters within the region. Beneficial uses that could be 

impacted by the project include, but are not limited to: Municipal and Domestic Water Supply 

(MUN); Agricultural Supply (AGR); Industrial Supply (IND); Hydropower Generation (POW); 

Groundwater Recharge (GWR); Water Contact Recreation (REC-1); Non-Contact Water 

Recreation (REC-2); Warm Freshwater Habitat (WARM); Cold Freshwater Habitat (COLD); 

Preservation of Biological' Habitats of Special Significance (BIOL); Rare, Threatened, or 

Endangered Species (RARE); Migration of Aquatic Organisms (MIGR); Spawning, 

Reproduction, and/or Early Development (SPWN); and Wildlife Habitat (WILD). A 

comprehensive and specific list of the Beneficial Uses applicable for the project area can be 

found at http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/index.shtml. 
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303(d) List of Water Quality Limited Segments: Combie Reservoir is the receiving water for the 

Project. Combie Reservoir is listed on the 303(d) list for Mercury. This Project will not impact an 

already impaired water body. The most recent list of approved water quality limited segments can 

be found at: 

http://www. waterboards. ca. gov /water _issues/programs/tmdl/integrated201 0. shtm I. 

Project Description: The Project will involve suction dredging and excavation of approximately 45 

acres of Combie Reservoir. The purpose of the project is to restore capacity and recreational 

opportunities in Combie Reservoir. The dredge material will be treated through a treatment 

process to remove mercury and other contaminants. Dredge material will then be transported to a 

processing plant and the return water will be discharged to a containment pond located adjacent 

to the reservoir. Prior to discharging water to the reservoir the process water from the sediment 

and mercury removal system will be discharged into a clarifier tank or settling basins, series of 

tanks or settling basins, to allow for settling of solids and associated constituents of concern 

(COCs). Prior to any discharge of process water to Combie Reservoir, samples will be obtained 

from the clarifier or basin and analyzed for turbidity, suspended solids, temperature, mercury and 

other COCs. No discharge will occur until analytical result confirm that the processed water/

treatment process achieves basin plan objectives. The Project will not involve the discharge of 

dredged or fill material into waters of the United States. Activities covered by the certification are 

limited to the discharge of return water from the process area to the containment pond. 

The Project will be conducted over a five year period and will remove approximately 135,000 

tons cubic yards of sediment. Sediment will be removed using a floating barge electric suction 

dredge, bucket dredge, excavation in combination with and mechanical centrifuge dewatering 

system. The dredge material will be sand and gravel slurry that will be pumped from the dredge 

site through a pipeline along the levee road to a mobile separation dewatering system. Material 

will then be fed directly to the mercury removal equipment. (The Project will use a Knelson 

Concentrator to remove mercury from the dredge material.) 

Activities covered by the certification are limited to the discharge of return water from the process 

area to the containment pond. 

Preliminary Water Quality Concerns: Construction activities may impact surface waters with 

increased turbidity, temperature and settleable matter. 

Proposed Mitigation to Address Concerns: The Nevada Irrigation Distdct will implement Best 

Management Practices to control sedimentation and erosion. All temporary affected areas will be 

restored to pre-construction contours and conditions upon completion of construction activities. 

The Nevada Irrigation District will conduct turbidity, temperature and settleable matter testing 

during in-water work, stopping work if Basin Plan criteria are exceeded or are observed. 

Excavation/Fill Area: None 

Dredge Volume: Approximately 135,000 cubic yards of sediment will be dredged from 

45 acres of waters of the United States.
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 United States Army Corps of Engineers File Number: SPK #2009-00913 

United States Army Corps of Engineers Permit Type: Nationwide Permit #16 

California Department of Fish and Game Lake or Streambed Alteration Agreement: 

1600-2010-0180-R2. 

Possible Listed Species: Hardhead, California red-legged frog, Northwestern pond turtle, Bald 
Eagle, California Black rail, Brandegee's clarkia. 

Status of CEQA Compliance: The Nevada Irrigation District approved a Mitigated Negative 
Declaration on 23 September 2009 (State Clearinghouse Number 2009072068). 

The Central Valley Water Board filed a Notice of Determination with the State Clearinghouse as 

a responsible agency within 5 days of the date of this Certification. 

Compensatory Mitigation: The Central Valley Water Board is not requesting compensatory 
mitigation for the Combie Reservoir Sediment and Mercury Removal Project. 

Application Fee Provided: Total fees of $ 640.00 have been submitted to the Central Valley 

Water Board as required by § 3833(b)(3)(A) and § 2200(a)(3) of the California Code of 
Regulations. 













STATE WATER RESOURCES CONTROL BOARD 
 

WATER QUALITY ORDER NO. 2003 - 0017 - DWQ 
 

STATEWIDE GENERAL WASTE DISCHARGE REQUIREMENTS FOR 
  DREDGED OR FILL DISCHARGES THAT HAVE RECEIVED  

STATE WATER QUALITY CERTIFICATION (GENERAL WDRs) 
 
 
The State Water Resources Control Board (SWRCB) finds that: 
 
1. Discharges eligible for coverage under these General WDRs are discharges of dredged or fill 

material that have received State Water Quality Certification (Certification) pursuant to 
federal Clean Water Act (CWA) section 401. 

2. Discharges of dredged or fill material are commonly associated with port development, stream 
channelization, utility crossing land development, transportation water resource, and flood 
control projects.  Other activities, such as land clearing, may also involve discharges of 
dredged or fill materials (e.g., soil) into waters of the United States. 

3. CWA section 404 establishes a permit program under which the U.S. Army Corps of Engineers 
(ACOE) regulates the discharge of dredged or fill material into waters of the United States. 

4. CWA section 401 requires every applicant for a federal permit or license for an activity that 
may result in a discharge of pollutants to a water of the United States (including permits under 
section 404) to obtain Certification that the proposed activity will comply with State water 
quality standards.  In California, Certifications are issued by the Regional Water Quality 
Control Boards (RWQCB) or for multi-Region discharges, the SWRCB, in accordance with 
the requirements of California Code of Regulations (CCR) section 3830 et seq.  The SWRCB’s 
water quality regulations do not authorize the SWRCB or RWQCBs to waive certification, and 
therefore, these General WDRs do not apply to any discharge authorized by federal license or 
permit that was issued based on a determination by the issuing agency that certification has 
been waived.  Certifications are issued by the RWQCB or SWRCB before the ACOE may 
issue CWA section 404 permits.  Any conditions set forth in a Certification become conditions 
of the federal permit or license if and when it is ultimately issued. 

5. Article 4, of Chapter 4 of Division 7 of the California Water Code (CWC), commencing with 
section 13260(a), requires that any person discharging or proposing to discharge waste, other than 
to a community sewer system, that could affect the quality of the waters of the State,1 file a report 
of waste discharge (ROWD).  Pursuant to Article 4, the RWQCBs are required to prescribe waste 
discharge requirements (WDRs) for any proposed or existing discharge unless WDRs are waived 
pursuant to CWC section 13269.  These General WDRs fulfill the requirements of Article 4 for 
proposed dredge or fill discharges to waters of the United States that are regulated under the 
State’s CWA section 401 authority. 

                                                           
1 “Waters of the State” as defined in CWC Section 13050(e) 



  
 
 

 -2-

6. These General WDRs require compliance with all conditions of Certification orders to ensure 
that water quality standards are met.  

7. The U.S. Supreme Court decision of Solid Waste Agency of Northern Cook County v. 
U.S. Army Corps of Engineers, 531 U.S. 159 (2001) (the SWANCC decision) called into 
question the extent to which certain “isolated” waters are subject to federal jurisdiction.  The 
SWRCB believes that a Certification is a valid and enforceable order of the SWRCB or 
RWQCBs irrespective of whether the water body in question is subsequently determined not 
to be federally jurisdictional.  Nonetheless, it is the intent of the SWRCB that all 
Certification conditions be incorporated into these General WDRs and enforceable hereunder 
even if the federal permit is subsequently deemed invalid because the water is not deemed 
subject to federal jurisdiction. 

8. The beneficial uses for the waters of the State include, but are not limited to, domestic and 
municipal supply, agricultural and industrial supply, power generation, recreation, aesthetic 
enjoyment, navigation, and preservation and enhancement of fish, wildlife, and other aquatic 
resources. 

9. Projects covered by these General WDRs shall be assessed a fee pursuant to Title 23, 
CCR section 3833. 

10. These General WDRs are exempt from the California Environmental Quality Act (CEQA) 
because (a) they are not a “project” within the meaning of CEQA, since a “project” results     
in a direct or indirect physical change in the environment (Title 14, CCR section 15378); and 
(b) the term “project” does not mean each separate governmental approval (Title 14,         
CCR section 15378(c)).  These WDRs do not authorize any specific project.  They recognize 
that dredge and fill discharges that need a federal license or permit must be regulated under 
CWA section 401 Certification, pursuant to CWA section 401 and Title 23, CCR section 
3855, et seq.  Certification and issuance of waste discharge requirements are overlapping 
regulatory processes, which are both administered by the SWRCB and RWQCBs.  Each 
project subject to Certification requires independent compliance with CEQA and is regulated 
through the Certification process in the context of its specific characteristics.  Any effects on 
the environment will therefore be as a result of the certification process, not from these 
General WDRs.  (Title 14, CCR section 15061(b)(3)). 

11. Potential dischargers and other known interested parties have been notified of the intent to 
adopt these General WDRs by public hearing notice. 

12. All comments pertaining to the proposed discharges have been heard and considered at the 
November 4, 2003 SWRCB Workshop Session. 

13. The RWQCBs retain discretion to impose individual or general WDRs or waivers of WDRs in 
lieu of these General WDRs whenever they deem it appropriate.  Furthermore, these General 
WDRs are not intended to supersede any existing WDRs or waivers of WDRs issued by a 
RWQCB. 
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IT IS HEREBY ORDERED that WDRs are issued to all persons proposing to discharge dredged or 
fill material to waters of the United States where such discharge is also subject to the water quality 
certification requirements of CWA section 401 of the federal Clean Water Act (Title 33 United 
States Code section 1341), and such certification has been issued by the applicable RWQCB or the 
SWRCB, unless the applicable RWQCB notifies the applicant that its discharge will be regulated 
through WDRs or waivers of WDRs issued by the RWQCB.  In order to meet the provisions 
contained in Division 7 of CWC and regulations adopted thereunder, dischargers shall comply with 
the following:  
 
1. Dischargers shall implement all the terms and conditions of the applicable CWA section 401 

Certification issued for the discharge.  This provision shall apply irrespective of whether the 
federal license or permit for which the Certification was obtained is subsequently deemed invalid 
because the water body subject to the discharge has been deemed outside of federal jurisdiction.   

 
2. Dischargers are prohibited from discharging dredged of fill material to waters of the 

United States without first obtaining Certification from the applicable RWQCB or SWRCB. 

 
CERTIFICATION 

 
The undersigned, Clerk to the Board, does hereby certify that the foregoing is a full, true, and 
correct copy of an order duly and regularly adopted at a meeting of the State Water Resources 
Control Board held on November 19, 2003. 
 
 
AYE: Arthur G. Baggett, Jr. 
 Peter S. Silva 
 Richard Katz 
 Gary M. Carlton 
 Nancy H. Sutley 
 
NO: None. 
 
ABSENT: None. 
 
ABSTAIN: None. 
 

 

 



 
 
 

 

27 August 2018 
 
 
Greg Jones, Assistant General Manager 
Nevada Irrigation District  
1036 West Main Street 
Grass Valley, CA 95945 

   CERTIFIED MAIL 
7012 2210 0002 1420 2163 

 
 
NOTICE OF APPLICABILITY (NOA) AMENDMENT; GENERAL WASTE DISCHARGE 
REQUIREMENTS ORDER R5-2016-0076-01 FOR LIMITED THREAT DISCHARGES TO 
SURFACE WATER; NEVADA IRRIGATION DISTRICT; COMBIE RESERVOIR SEDIMENT 
AND MERCURY REMOVAL PROJECT, NEVADA AND PLACER COUNTIES 

 
The Nevada Irrigation District (Discharger), Combie Reservoir Sediment and Mercury Removal 
Project (Project) was issued a Notice of Applicability (NOA) on 16 February 2018 for coverage 
under the General Order for Limited Threat Discharges to Surface Water (Limited Threat 
General Order), and was assigned Limited Threat General Order number R5-2016-0076-019.  
On 24 April 2018, the Discharger requested an amendment of the NOA.  The requested 
amendment is hereby approved and NOA R5-2016-0076-019 is amended as described below, 
and a clean version of the amended NOA is attached. 
 
AMENDMENT 
The Discharger’s request for amendment and subsequent information noted that the estimated 
effluent flow of 0.096 million gallons per day (MGD) was much lower than realistic values to 
pump the dredging slurry based on consultation with the dredging contractor.  The dredging 
contractor provided an updated estimated effluent flow rate of 1.0 MGD.  During Project 
development, the Discharger also made changes to the treatment process, which now includes 
pumping and filtering water from the Bear River to aid in the extraction process.  The 
Discharger’s request for amendment included these changes in addition changes to the project 
operation dates and discharge point.  Effective immediately, the NOA is amended (as shown in 
items 1 through 4 below) to include updates to the Project Description, Monitoring Station 
Locations (Table 2), Communication, and Project Location Map (Attachment A). 
 

1. Project Description.  Modify the second paragraph of the Project Description as shown 
in underline/strikeout format below: 
 
The Discharger is proposing to dredge the northeastern end of the reservoir using a 
remote controlled floating cutter head suction dredge capable of pulling up sediment at 
an approximate rate of 6001,200 to 1,5001000 gallons per minute.  The project will also 
utilize mechanical excavation using an environmental bucket and dry mechanical 
excavation.  In the case of sediment removal by floating dredge, Tthe dredge material 
(slurry) will be pumped to an on-shore mechanical mobile separation and dewatering 
system where trash, debris, and rocks greater than approximately ¼-inch in size will be 
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separated by a trammel or mixing pond and contained for offsite removal.  The slurry is 
then pumped to the mercury removal process which consists of a magnetic wheel and 
then through centrifuge where mercury and other heavy metals will be extracted and 
collected for transport off site as required by the Placer County Hazardous Materials 
Business Plan.  The extraction process will require pumping of approximately of 
150 gallons per minute of fresh water from the Bear River.  After the dewatering, the 
centrate (remaining liquid effluent) will be transferred into a secondary aggregate 
separation and water clarifying process, which may include the use of polymers, 
coagulants, horizontal press machines, filtration, and/or clarifying basins or tanks.  A 
maximum of 1.00.096 million gallons of treated effluent per day is expected to be 
discharged to Combie Pond #3 where the Discharger will allow the effluent to flow 
through turbidity curtains prior to continuing into to the Combie Reservoir, a tributary to 
the Bear River.  All project operations will occur between 1 April and 30 NovemberApril 1 
and November 1 each year, unless precluded by winter storms.  The extraction process 
may take place throughout the year as weather permits.  The residual sand, silt, clay, 
and gravel from the treatment process transported to an aggregate plant for processing 
a half-mile upstream from the project location.  Sand concentrates from the extraction 
process will be placed on-site as engineered fill in accordance with the Storm Water 
Pollution Prevention Plan and a grading permit issued by the County of Placer.  Non-
marketable materials will be disposed of in accordance with existing state and federal 
regulatory permits issued to the plant operator. 
 

2. Table 2. Monitoring Station Locations. Modify this table in underline/strikeout format 
as shown below: 
 

Discharge Point 
Name 

Monitoring Location 
Name Monitoring Location Description 

001 EFF-001 

A location where a representative sample of the effluent 
can be collected prior to discharging to Combie Pond 
#3Bear River within 50 feet of the final treatment of 

turbidity curtains. 

-- RSW-001 Bear River, approximately 200 feet upstream of the 
Material Separation and Dewatering System. 

-- RSW-002 
Combie Reservoir, approximately 200 feet downstream 
from the furthest extent of dredging in Combie Reservoir 

(southwestern edge). 
 

3. Communication.  Modify the first paragraph of Communication as shown in 
underline/strikeout format below: 
 
All documents, including Monitoring Reports, response to inspections, written 
notifications, and documents submitted to comply with this NOA and the Limited Threat 
General Order, should be submitted to the NPDES Compliance Unit, Attention: Marisela 
PeñaKari Holmes. Ms. PeñaHolmes can be reached at (916) 464-4826623 or 
Marisela.PenaKari.Holmes@waterboards.ca.gov.
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4. Project Location Map (Attachment A).  Replace the existing Project Location Map 
(Attachment A) with the figure below: 
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Any person aggrieved by this action of the Central Valley Water Board may petition the State 
Water Board to review the action in accordance with California Water Code section 13320 and 
California Code of Regulations, title 23, sections 2050 and following. The State Water Board 
must receive the petition by 5:00 p.m., 30 days after the date of this NOA amendment, except 
that if the thirtieth day following the date of this Order falls on a Saturday, Sunday, or state 
holiday, the petition must be received by the State Water Board by 5:00 p.m. on the next 
business day. Copies of the law and regulations applicable to filing petitions may be found on 
the internet at: http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be 
provided upon request. 
 
 

Original Signed by Adam Laputz for 

 
Patrick Palupa 
Executive Officer 
 
Enclosure: Attachment 1 – Amended Notice of Applicability 
 
cc: David Smith, U.S. EPA, Region IX, San Francisco (email only) 

Afrooz Farsimadan, Division of Water Quality, State Water Board, Sacramento (email only) 



 
 
 

 

16 February 2018 
 
 
Greg Jones 
Assistant General Manager 
Nevada Irrigation District  
1036 West Main Street 
Grass Valley, CA 95945 
 
 

CERTIFIED MAIL 
91 7199 991 7035 8418 7487 

NOTICE OF APPLICABILITY (NOA); GENERAL WASTE DISCHARGE REQUIREMENTS 
ORDER R5-2016-0076 FOR LIMITED THREAT DISCHARGES TO SURFACE WATER; 
NEVADA IRRIGATION DISTRICT, COMBIE RESERVOIR SEDIMENT AND MERCURY 
REMOVAL PROJECT, NEVADA AND PLACER COUNTIES 
 
Our office received a Notice of Intent on 26 July 2017 from Nevada Irrigation District (hereinafter 
Discharger), for discharge of treated wastewater from dredging activities to surface water.  The 
Discharger is currently covered under a Notice of Applicability (NOA) for the Limited Threat 
General Order R5-2013-0073, which has been renewed by Order R5-2016-0076. Based on the 
application packet submitted by the Discharger, staff has determined that the Combie Reservoir 
Sediment and Mercury Removal Project (Project) meets the required conditions for approval 
under the General Order for Limited Threat Discharges to Surface Water (Limited Threat 
General Order), Tier 2.  This project is hereby assigned Limited Threat General Order 
R5-2016-0076-019 and National Pollutant Discharge Elimination System (NPDES) Permit 
No. CAG995002.  Please reference your Limited Threat General Order number, 
R5-2016-0076-019, in your correspondence and submitted documents. 
 
The project activities shall be operated in accordance with the requirements contained in the 
Limited Threat General Order and as specified in this NOA.  You are urged to familiarize 
yourself with the entire contents of the Limited Threat General Order.  To conserve resources, 
the Limited Threat General Order may be viewed at the following web address: 
https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r
5-2016-0076_mod.pdf.  A copy of the Limited Threat General Order can also be obtained by 
contacting or visiting the Central Valley Water Board’s office weekdays between 8:00 AM and 
5:00 PM. 
 
CALIFORNIA TOXICS RULE / STATE IMPLEMENTATION POLICY MONITORING 
The Limited Threat General Order incorporates the requirements of the California Toxics Rule 
(CTR) and the State Water Resources Control Board’s (State Water Board), Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California, 2005, also known as the State Implementation Policy (SIP).  Screening levels for 
CTR constituents and other constituents of concern are found in Attachment I of the Limited 
Threat General Order.  Review of your effluent water quality data in comparison to the 
screening values, showed reasonable potential for the discharge to cause or contribute to an 
exceedance of manganese water quality objectives in the Bear River, which is a water of the 

ATTACHMENT 1 

https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r5-2016-0076_mod.pdf
https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r5-2016-0076_mod.pdf
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United States.  However, due to the removal of metals by the proposed treatment system the 
Project qualifies for the Limited Threat General Order. 
 
PROJECT DESCRIPTION 
Combie Reservoir is located on the Bear River, which lies along the Nevada-Placer County 
border.  The sediment that flows into Combie Reservoir contains elevated mercury 
concentrations that are remnants of gold processing practices used over a century ago. The 
Project aims to remove elemental mercury from the deposited sediment and restore reservoir 
capacity for drinking water use and recreational opportunities in the upper portion of Combie 
Reservoir.   
 
The Discharger is proposing to dredge the northeastern end of the reservoir using a floating 
cutter head suction dredge capable of pulling up sediment at an approximate rate of 1,200 to 
1,500 gallons per minute.  The project will also utilize mechanical excavation using an 
environmental bucket and dry mechanical excavation.  In the case of sediment removal by 
floating dredge, the dredge material (slurry) will be pumped to an on-shore mechanical mobile 
separation and dewatering system where trash, debris, and rocks greater than approximately 
¼-inch in size will be separated and contained for offsite removal.  The slurry is then pumped to 
the mercury removal process which consists of a centrifuge where mercury and other heavy 
metals will be extracted and collected for transport off site as required by the Placer County 
Hazardous Materials Business Plan.  The extraction process will require pumping of 
approximately of 150 gallons per minute of fresh water from the Bear River.  After the 
dewatering, the centrate (remaining liquid effluent) will be transferred into a water clarifying 
process, which may include the use of polymers, coagulants, horizontal press machines, 
filtration, and/or clarifying basins or tanks.  A maximum of 1.0 million gallons of treated effluent 
per day is expected to be discharged to Combie Pond #3 where the Discharger will allow the 
effluent to flow through turbidity curtains prior to continuing into to the Combie Reservoir, a 
tributary to the Bear River.  All project operations will occur between 1 April and 30 November 
each year, unless precluded by winter storms.  The extraction process may take place 
throughout the year as weather permits.  The residual sand, silt, clay, and gravel from the 
treatment process transported to an aggregate plant for processing a half-mile upstream from 
the project location.  Sand concentrates from the extraction process will be placed on-site as 
engineered fill in accordance with the Storm Water Pollution Prevention Plan and a grading 
permit issued by the County of Placer.  Non-marketable materials will be disposed of in 
accordance with existing state and federal regulatory permits issued to the plant operator. 
 
The initial project is estimated to take three years to complete and anticipated to remove 
between 60,000 and 120,000 cubic yards of sediment and 150 pounds of mercury from Combie 
Reservoir.  The United States Geological Survey is partnering with the Discharger to monitor 
water quality and ecological parameters of interest and study the effects that the mercury 
removal process has on water quality and biota.  The documented benefits may be used to 
educate responsible parties for other 303(d) listed reservoirs on the benefits of mercury removal 
using this process. 
 
EFFLUENT LIMITATIONS 
Effluent limitations are specified in Section V. Effluent Limitations and Discharge Specifications 
of the Limited Threat General Order.  Based on the information provided in the NOI, only 
effluent limitations for acute toxicity, manganese, mercury, and pH, as specified in Section V.A.1 
of the Limited Threat General Order, are applicable to this discharge.  The applicable effluent 
limitations are shown below: 
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1. pH (Section V.A.1.b.ii).  The pH of all limited threat discharges within the Sacramento 
and San Joaquin River Basins (except Goose Creek) shall at all times be within the 
range of 6.5 and 8.5. 

2. Whole Effluent Toxicity, Acute (Section V.A.3.b).  Survival of aquatic organisms in 
96-hour bioassays of undiluted waste for all limited threat discharges shall be no less 
than: 

             i.  70%, minimum for any one bioassay; and 
             ii.  90%, median for any three consecutive bioassays. 

The Bear River is listed for mercury on the Clean Water Act 303(d) List of impaired water 
bodies.  A Total Maximum Daily Load (TMDL) has not yet been established for Bear River.  
However, the Project plans to disturb mercury containing sediment in order to remove mercury 
from the sediment.  Therefore, mercury effluent limitations and monitoring requirements will be 
required by this Notice of Applicability.   
 

Table 1. Effluent Limitations for Constituents and Parameters of Concern 

 
RECEIVING WATER LIMITATIONS 
The Limited Threat General Order includes receiving surface water limitations in Section VIII.A.  
Based on the information provided in the NOI, only the following receiving surface water 
limitations are applicable to this discharge:  
 

• Bacteria (VIII.A.2);  
• Biostimulatory substances (VIII.A.3); 
• Chemical constituents (VIII.A.4); 
• Color (VIII.A.5); 
• Dissolved oxygen (VIII.A.6.a); 
• Floating material (VIII.A.7); 
• Oil and grease (VIII.A.8); 
• pH (VIII.A.9.a); 
• Pesticides ((VIII.A.10); 
• Radioactivity (VIII.A.11); 
• Suspended sediments (VIII.A.12); 
• Settleable substances (VIII.A.13); 
• Suspended material (VIII.A.14); 
• Taste and odors (VIII.A.15); 
• Temperature (VIII.A.16); 
• Toxicity (VIII.A.17); and 
• Turbidity (VIII.A.18.a). 

 

Parameter Units 
Effluent Limitations 

Section Reference Average 
Monthly 

Maximum 
Daily 

Manganese, Total Recoverable µg/L 80 160 V.A.1.e 

Mercury, Total Recoverable µg/L 0.05 0.10 V.A.1.f 
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MONITORING AND REPORTING 
Monitoring and reporting requirements are contained in Attachment C of the Limited Threat 
General Order.  The Discharger is required to comply with the following specific monitoring and 
reporting requirements for the effluent and receiving water in accordance with Attachment C of 
the Limited Threat General Order.   
 
Monitoring Locations – The Discharger shall monitor the effluent and receiving water at the 
specified location as follows: 
 

Table 2. Monitoring Station Locations 
Discharge Point 

Name 
Monitoring Location 

Name Monitoring Location Description 

001 EFF-001 
A location where a representative sample of the effluent 
can be collected prior to discharging to Combie Pond #3 
within 50 feet of the final treatment of turbidity curtains. 

-- RSW-001 Bear River, approximately 200 feet upstream of the 
Material Separation and Dewatering System. 

-- RSW-002 
Combie Reservoir, approximately 200 feet downstream 
from the furthest extent of dredging in Combie Reservoir 

(southwestern edge). 
 
Effluent Monitoring – When discharging to Bear River, the Discharger shall monitor the 
effluent at EFF-001 as follows: 
 

Table 3. Effluent Monitoring 

Parameter Units Sample Type Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

Total Flow MGD Estimate 1/Day 1 

Electrical Conductivity @ 25 ºC µmhos/cm Grab 1/Quarter 1.2 

pH standard units Grab 1/Day 1,2 

Turbidity NTU Grab 1/Day 1,2 

Total Suspended Solids mg/L Grab 1/Week 2 

Manganese, Total Recoverable μg/L Grab 1/Month 2 

Mercury, Total Recoverable µg/L Grab 1/Month 2,3,4 

Methyl Mercury, Total Recoverable ng/L Grab 1/Month 2,3,4 

Acute Toxicity % survival Grab 1/Project Term5 2,5 

Chronic Toxicity -- Grab 1/Project Term5 2,5 

1 A hand-held field meter may be used, provided the meter utilizes a U.S. EPA-approved algorithm/method and is 
calibrated and maintained in accordance with the manufacturer's instructions. A calibration and maintenance log 
for each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained at the 
Facility.  

2 Pollutants shall be analyzed using the analytical methods described in 40 C.F.R. part 136 or by methods 
approved by the Central Valley Water Board or the State Water Board.  

3 Unfiltered methyl mercury and total mercury samples shall be taken using clean hands/dirty hands procedures, 
as described in U.S. EPA method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria 
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Levels, for collection of equipment blanks (section 9.4.4.2), and shall be analyzed by U.S. EPA method 
1630/1631 (Revision E) with a reporting limit of 0.05 ng/L for methyl mercury and 0.5 ng/L for total mercury. 

4 For priority pollutant constituents the reporting level shall be consistent with Sections 2.4.2 and 2.4.3 of the 
Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California.  

5 Chronic and acute toxicity testing shall be conducted within 3 months of initiation of discharge.  For acute toxicity 
testing, the test species shall be fathead minnows (Pimephales promelas).  See the Monitoring and Reporting 
Program (Attachment C) for toxicity monitoring requirements. 

 
Receiving Water Monitoring - When discharging to surface water, the Discharger shall monitor 
the receiving water at RSW-001 and RSW-002, in accordance with Table C-3 of the Limited 
Threat General Order and this NOA.  The applicable monitoring requirements are as follows in 
Table 4: 
 

Table 4. Receiving Water Monitoring Requirements 

Parameter Units Sample Type Monitoring 
Frequency 

Required 
Analytical Test 

Method 
Dissolved Oxygen mg/L Grab 1/Month 2,3 

Electrical Conductivity @ 25 ºC µmhos/cm Grab 1/Month 2,3 
Hardness, Total (as CaCO3) mg/L Grab 1/Month 2,3 

pH standard units Grab 1/Month 2,3 
Temperature °F Grab 1/Month 2,3 
Turbidity NTU Grab 1/Month 2,3 

2 Pollutants shall be analyzed using the analytical methods described in 40 C.F.R. part 136 or by methods 
approved by the Central Valley Water Board or the State Water Board. 

3 A hand-held field meter may be used, provided the meter utilizes a U.S. EPA-approved algorithm/method and is 
calibrated and maintained in accordance with the manufacturer's instructions. A calibration and maintenance log 
for each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained by the 
Discharger. 

 
In conducting the receiving water sampling, a log shall be kept of the receiving water conditions 
throughout the reach bounded by RSW-001 and RSW-002.  Attention shall be given to the 
presence or absence of: 

a. Floating or suspended matter 
b. Discoloration 
c. Bottom deposits 
d. Aquatic life 
e. Visible films, sheens, or coatings 
f. Fungi, slimes, or objectionable growths 
g. Potential nuisance conditions 

 

Notes on receiving water conditions shall be summarized in the Monitoring Report. 
 
Monitoring Report Submittals - Monitoring in accordance with the Limited Threat General 
Order shall begin upon initiation of discharge.  Monitoring Reports shall be submitted to the 
Central Valley Water Board on a quarterly basis, beginning with the Second Quarter 2018.  
This report shall be submitted on 1 August 2018.  If the initiation of the discharge begins before 
the estimated project start date of April 2018, the Discharger must notify the Central Valley 
Water Board and begin submittal of quarterly Monitoring Reports in accordance with the 
corresponding start date.  If monitoring samples were not obtained within 24 hours of initiation of 
the discharge, the Discharger must document the reasons in the corresponding Monitoring 
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Report.  If the discharge has not begun there is no need to monitor.  However, a certified 
Monitoring Report must be submitted stating that there has been no discharge.  Table 5, below, 
summarizes the Monitoring Report due dates required under the Limited Threat General Order. 
Quarterly Monitoring Reports must be submitted until your coverage is formally terminated in 
accordance with the Limited Threat General Order, even if there is no discharge during the 
reporting quarter. 

 
Table 5. Monitoring Periods and Reporting Schedule 

Sampling 
Frequency 

Monitoring Period 
Begins On… Quarterly Report Due Date 

1/Day, 
1/Week, 
1/Month, 
1/Quarter 

First Day of Discharge 

1 May (1 Jan – 31 Mar) 
1 Aug (1 Apr – 30 Jun) 
1 Nov (1 Jul – 30 Sep) 

1 Feb, of following year (1 Oct – 31 Dec) 
 
GENERAL INFORMATION AND REQUIREMENTS 
The Discharger must notify Central Valley Water Board staff within 24 hours of having 
knowledge of 1) the start of each new discharge, 2) noncompliance, and 3) when the discharge 
ceases. The Central Valley Water Board shall be notified immediately if any effluent limit 
violation is observed during implementation of the project. 
 
Discharge of material other than what is described in the application is prohibited. The required 
annual fee (as specified in the annual invoice you will receive from the State Water Resources 
Control Board) shall be submitted until this NOA is officially terminated. You must notify this 
office in writing when the discharge regulated by the Limited Threat General Order is no longer 
necessary by submitting the Request for Termination of Coverage (Attachment E). If a timely 
written request is not received, the Discharger will be required to pay additional annual fees as 
determined by the State Water Resources Control Board. 
 
ENFORCEMENT 
Failure to comply with the Limited Threat General Order may result in enforcement actions, 
which could include civil liability.  Effluent limitation violations are subject to a Mandatory 
Minimum Penalty (MMP) of $3,000 per violation. In addition, late Monitoring Reports may be 
subject to MMPs or discretionary penalties of up to $1,000 per day late.  When discharges do 
not occur during a quarterly monitoring period, the Discharger must still submit a quarterly 
certified Monitoring Report indicating that no discharge occurred to avoid being subject to 
enforcement actions. 
 
COMMUNICATION 
All documents, including Monitoring Reports, response to inspections, written notifications, and 
documents submitted to comply with this NOA and the Limited Threat General Order, should be 
submitted to the NPDES Compliance Unit, Attention: Marisela Peña. Ms. Peña can be reached 
at (916) 464-4826 or Marisela.Pena@waterboards.ca.gov. 
 
We have transitioned to a paperless office, therefore, please convert all documents to a 
searchable Portable Document Format (pdf) and email them to 
centralvalleysacramento@waterboards.ca.gov.  Please include the following information in 
the email: Attention: NPDES Compliance Unit; Discharger: Nevada Irrigation District; Facility: 
Combie Reservoir Sediment and Mercury Removal Project; County: Nevada and Placer 

mailto:centralvalleysacramento@waterboards.ca.gov
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Counties; and the CIWQS place ID 796256 in the body of the email. Documents that are 50 
megabytes or larger must be transferred to a DVD, or flash drive and mailed to our office, 
attention “ECM Mailroom-NPDES".  Please include the attached Monitoring Report Transmittal 
Form as the first page of each Monitoring Report. 
 
Any person aggrieved by this action of the Central Valley Water Board may petition the State 
Water Board to review the action in accordance with California Water Code section 13320 and 
California Code of Regulations, title 23, sections 2050 and following.  The State Water Board 
must receive the petition by 5:00 p.m., 30 days after the date of this NOA, except that if the 
thirtieth day following the date of this Order falls on a Saturday, Sunday, or state holiday, the 
petition must be received by the State Water Board by 5:00 p.m. on the next business day.  
Copies of the law and regulations applicable to filing petitions may be found on the internet at: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided upon 
request. 
 
 
Original Signed by Adam Laputz for 
 
Pamela C. Creedon 
Executive Officer 
 
Enclosures (3):  Attachment A - Project Location Map  
                    Attachment B – Effluent Monitoring Rationale 
 Monitoring Report Transmittal Form (Discharger only) 
 
 
cc: David Smith, U.S. EPA, Region IX, San Francisco (email only) 

Afrooz Farsimadan, Division of Water Quality, State Water Board, Sacramento (email 
only) 

http://www.waterboards.ca.gov/public_notices/petitions/water_quality
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ATTACHMENT B – RATIONALE FOR EFFLUENT MONITORING 

I. RATIONALE FOR EFFLUENT MONITORING  
1. Effluent Monitoring 

i. Effluent monitoring frequency and sample type for flow (once per day), electrical 
conductivity (once per quarter), pH (once per day), turbidity (once per day), total 
suspended solids (once per week), and mercury (once per month) have been 
retained from NOA R5-2013-0073-028 to determine compliance with effluent 
limitations for these parameters. 

ii. NOA R5-2013-0073-028 required monitoring for acute and chronic toxicity once 
per permit term.  Since the project duration is less than five years, this NOA 
updates acute and chronic toxicity monitoring to once per project term. 

iii. Monitoring data submitted with the 8 December 2012 Notice of Intent indicates 
that manganese has reasonable potential to cause or contribute to an 
exceedance of water quality criteria.  Therefore, this NOA increases the effluent 
monitoring frequency for manganese to once per month. 

iv. Monitoring data submitted with the 8 December 2012 Notice of Intent for 
aluminum, arsenic, iron, nickel, and zinc did not demonstrate reasonable potential 
to exceed water quality objectives/criteria.  Thus, specific monitoring requirements 
for these parameters have not been retained from NOA R5-2013-0073-028. 

 
 



 
 
 

 

16 February 2018 
 
 
Greg Jones 
Assistant General Manager 
Nevada Irrigation District  
1036 West Main Street 
Grass Valley, CA 95945 
 
 

CERTIFIED MAIL 
91 7199 991 7035 8418 7487 

NOTICE OF APPLICABILITY (NOA); GENERAL WASTE DISCHARGE REQUIREMENTS 
ORDER R5-2016-0076 FOR LIMITED THREAT DISCHARGES TO SURFACE WATER; 
NEVADA IRRIGATION DISTRICT, COMBIE RESERVOIR SEDIMENT AND MERCURY 
REMOVAL PROJECT, NEVADA AND PLACER COUNTIES 
 
Our office received a Notice of Intent on 26 July 2017 from Nevada Irrigation District (hereinafter 
Discharger), for discharge of treated wastewater from dredging activities to surface water.  The 
Discharger is currently covered under a Notice of Applicability (NOA) for the Limited Threat 
General Order R5-2013-0073, which has been renewed by Order R5-2016-0076. Based on the 
application packet submitted by the Discharger, staff has determined that the Combie Reservoir 
Sediment and Mercury Removal Project (Project) meets the required conditions for approval 
under the General Order for Limited Threat Discharges to Surface Water (Limited Threat 
General Order), Tier 2.  This project is hereby assigned Limited Threat General Order 
R5-2016-0076-019 and National Pollutant Discharge Elimination System (NPDES) Permit 
No. CAG995002.  Please reference your Limited Threat General Order number, 
R5-2016-0076-019, in your correspondence and submitted documents. 
 
The project activities shall be operated in accordance with the requirements contained in the 
Limited Threat General Order and as specified in this NOA.  You are urged to familiarize 
yourself with the entire contents of the Limited Threat General Order.  To conserve resources, 
the Limited Threat General Order may be viewed at the following web address: 
https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r
5-2016-0076_mod.pdf.  A copy of the Limited Threat General Order can also be obtained by 
contacting or visiting the Central Valley Water Board’s office weekdays between 8:00 AM and 
5:00 PM. 
 
CALIFORNIA TOXICS RULE / STATE IMPLEMENTATION POLICY MONITORING 
The Limited Threat General Order incorporates the requirements of the California Toxics Rule 
(CTR) and the State Water Resources Control Board’s (State Water Board), Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California, 2005, also known as the State Implementation Policy (SIP).  Screening levels for 
CTR constituents and other constituents of concern are found in Attachment I of the Limited 
Threat General Order.  Review of your effluent water quality data in comparison to the 
screening values, showed reasonable potential for the discharge to cause or contribute to an 
exceedance of manganese water quality objectives in the Bear River, which is a water of the 

https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r5-2016-0076_mod.pdf
https://www.waterboards.ca.gov/centralvalley/board_decisions/adopted_orders/general_orders/r5-2016-0076_mod.pdf
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United States.  However, due to the removal of metals by the proposed treatment system the 
Project qualifies for the Limited Threat General Order. 
 
PROJECT DESCRIPTION 
Combie Reservoir is located on the Bear River, which lies along the Nevada-Placer County 
border.  The sediment that flows into Combie Reservoir contains elevated mercury 
concentrations that are remnants of gold processing practices used over a century ago. The 
Project aims to remove elemental mercury from the deposited sediment and restore reservoir 
capacity for drinking water use and recreational opportunities in the upper portion of Combie 
Reservoir.   
 
The Discharger is proposing to dredge the northeastern end of the reservoir using a remote 
controlled floating dredge capable of pulling up sediment at an approximate rate of 600 to 1000 
gallons per minute.  The dredge material (slurry) will be pumped to an on-shore mechanical 
mobile separation and dewatering system where trash, debris, and rocks greater than 
approximately ¼-inch in size will be separated by a trammel or mixing pond and contained for 
offsite removal.  The slurry is then pumped to the mercury removal process which consists of a 
magnetic wheel and then through a centrifuge where mercury and other heavy metals will be 
extracted and collected for transport off site as required by the Placer County Hazardous 
Materials Business Plan.  After the dewatering, the centrate (remaining liquid effluent) will be 
transferred into a secondary aggregate separation and water clarifying process, which may 
include the use of polymers, coagulants, horizontal press machines, and/or clarifying tanks.  A 
maximum of 0.096 million gallons of treated effluent per day is expected to be discharged to the 
Bear River.  All project operations will occur between April 1 and November 1 each year, unless 
precluded by winter storms.  The residual sand, silt, clay, and gravel from the treatment process 
transported to an aggregate plant for processing a half-mile upstream from the project location. 
Non-marketable materials will be disposed of in accordance with existing state and federal 
regulatory permits issued to the plant operator. 
 
The initial project is estimated to take three years to complete and anticipated to remove 
between 60,000 and 120,000 cubic yards of sediment and 150 pounds of mercury from Combie 
Reservoir.  The United States Geological Survey is partnering with the Discharger to monitor 
water quality and ecological parameters of interest and study the effects that the mercury 
removal process has on water quality and biota.  The documented benefits may be used to 
educate responsible parties for other 303(d) listed reservoirs on the benefits of mercury removal 
using this process. 
 
EFFLUENT LIMITATIONS 
Effluent limitations are specified in Section V. Effluent Limitations and Discharge Specifications 
of the Limited Threat General Order.  Based on the information provided in the NOI, only 
effluent limitations for acute toxicity, manganese, mercury, and pH, as specified in Section V.A.1 
of the Limited Threat General Order, are applicable to this discharge.  The applicable effluent 
limitations are shown below: 

1. pH (Section V.A.1.b.ii).  The pH of all limited threat discharges within the Sacramento 
and San Joaquin River Basins (except Goose Creek) shall at all times be within the 
range of 6.5 and 8.5. 
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2. Whole Effluent Toxicity, Acute (Section V.A.3.b).  Survival of aquatic organisms in 
96-hour bioassays of undiluted waste for all limited threat discharges shall be no less 
than: 

             i.  70%, minimum for any one bioassay; and 
             ii.  90%, median for any three consecutive bioassays. 

The Bear River is listed for mercury on the Clean Water Act 303(d) List of impaired water 
bodies.  A Total Maximum Daily Load (TMDL) has not yet been established for Bear River.  
However, the Project plans to disturb mercury containing sediment in order to remove mercury 
from the sediment.  Therefore, mercury effluent limitations and monitoring requirements will be 
required by this Notice of Applicability.   
 

Table 1. Effluent Limitations for Constituents and Parameters of Concern 

 
RECEIVING WATER LIMITATIONS 
The Limited Threat General Order includes receiving surface water limitations in Section VIII.A.  
Based on the information provided in the NOI, only the following receiving surface water 
limitations are applicable to this discharge:  
 

 Bacteria (VIII.A.2);  
 Biostimulatory substances (VIII.A.3); 
 Chemical constituents (VIII.A.4); 
 Color (VIII.A.5); 
 Dissolved oxygen (VIII.A.6.a); 
 Floating material (VIII.A.7); 
 Oil and grease (VIII.A.8); 
 pH (VIII.A.9.a); 
 Pesticides ((VIII.A.10); 
 Radioactivity (VIII.A.11); 
 Suspended sediments (VIII.A.12); 
 Settleable substances (VIII.A.13); 
 Suspended material (VIII.A.14); 
 Taste and odors (VIII.A.15); 
 Temperature (VIII.A.16); 
 Toxicity (VIII.A.17); and 
 Turbidity (VIII.A.18.a). 

 
MONITORING AND REPORTING 
Monitoring and reporting requirements are contained in Attachment C of the Limited Threat 
General Order.  The Discharger is required to comply with the following specific monitoring and 

Parameter Units 
Effluent Limitations 

Section Reference Average 
Monthly 

Maximum 
Daily 

Manganese, Total Recoverable µg/L 80 160 V.A.1.e 

Mercury, Total Recoverable µg/L 0.05 0.10 V.A.1.f 
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reporting requirements for the effluent and receiving water in accordance with Attachment C of 
the Limited Threat General Order.   
 
Monitoring Locations – The Discharger shall monitor the effluent and receiving water at the 
specified location as follows: 
 

Table 2. Monitoring Station Locations 
Discharge Point 

Name 
Monitoring Location 

Name Monitoring Location Description 

001 EFF-001 
A location where a representative sample of the effluent 

can be collected prior to discharging to Bear River 
within 50 feet of the final treatment of turbidity curtains. 

-- RSW-001 Bear River, approximately 200 feet upstream of the 
Material Separation and Dewatering System. 

-- RSW-002 
Combie Reservoir, approximately 200 feet downstream 
from the furthest extent of dredging in Combie Reservoir 

(southwestern edge). 
 
Effluent Monitoring – When discharging to Bear River, the Discharger shall monitor the 
effluent at EFF-001 as follows: 
 

Table 3. Effluent Monitoring 

Parameter Units Sample Type Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

Total Flow MGD Estimate 1/Day 1 

Electrical Conductivity @ 25 ºC µmhos/cm Grab 1/Quarter 1.2 

pH standard units Grab 1/Day 1,2 

Turbidity NTU Grab 1/Day 1,2 

Total Suspended Solids mg/L Grab 1/Week 2 

Manganese, Total Recoverable μg/L Grab 1/Month 2 

Mercury, Total Recoverable µg/L Grab 1/Month 2,3,4 

Methyl Mercury, Total Recoverable ng/L Grab 1/Month 2,3,4 

Acute Toxicity % survival Grab 1/Project Term5 2,5 

Chronic Toxicity -- Grab 1/Project Term5 2,5 

1 A hand-held field meter may be used, provided the meter utilizes a U.S. EPA-approved algorithm/method and is 
calibrated and maintained in accordance with the manufacturer's instructions. A calibration and maintenance log 
for each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained at the 
Facility.  

2 Pollutants shall be analyzed using the analytical methods described in 40 C.F.R. part 136 or by methods 
approved by the Central Valley Water Board or the State Water Board.  

3 Unfiltered methyl mercury and total mercury samples shall be taken using clean hands/dirty hands procedures, 
as described in U.S. EPA method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria 
Levels, for collection of equipment blanks (section 9.4.4.2), and shall be analyzed by U.S. EPA method 
1630/1631 (Revision E) with a reporting limit of 0.05 ng/L for methyl mercury and 0.5 ng/L for total mercury. 

4 For priority pollutant constituents the reporting level shall be consistent with Sections 2.4.2 and 2.4.3 of the 
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Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
California.  

5 Chronic and acute toxicity testing shall be conducted within 3 months of initiation of discharge.  For acute toxicity 
testing, the test species shall be fathead minnows (Pimephales promelas).  See the Monitoring and Reporting 
Program (Attachment C) for toxicity monitoring requirements. 

 
Receiving Water Monitoring - When discharging to surface water, the Discharger shall monitor 
the receiving water at RSW-001 and RSW-002, in accordance with Table C-3 of the Limited 
Threat General Order and this NOA.  The applicable monitoring requirements are as follows in 
Table 4: 
 

Table 4. Receiving Water Monitoring Requirements 

Parameter Units Sample Type Monitoring 
Frequency 

Required 
Analytical Test 

Method 
Dissolved Oxygen mg/L Grab 1/Month 2,3 

Electrical Conductivity @ 25 ºC µmhos/cm Grab 1/Month 2,3 
Hardness, Total (as CaCO3) mg/L Grab 1/Month 2,3 

pH standard units Grab 1/Month 2,3 
Temperature °F Grab 1/Month 2,3 
Turbidity NTU Grab 1/Month 2,3 

2 Pollutants shall be analyzed using the analytical methods described in 40 C.F.R. part 136 or by methods 
approved by the Central Valley Water Board or the State Water Board. 

3 A hand-held field meter may be used, provided the meter utilizes a U.S. EPA-approved algorithm/method and is 
calibrated and maintained in accordance with the manufacturer's instructions. A calibration and maintenance log 
for each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained by the 
Discharger. 

 
In conducting the receiving water sampling, a log shall be kept of the receiving water conditions 
throughout the reach bounded by RSW-001 and RSW-002.  Attention shall be given to the 
presence or absence of: 

a. Floating or suspended matter 
b. Discoloration 
c. Bottom deposits 
d. Aquatic life 
e. Visible films, sheens, or coatings 
f. Fungi, slimes, or objectionable growths 
g. Potential nuisance conditions 

 

Notes on receiving water conditions shall be summarized in the Monitoring Report. 
 
Monitoring Report Submittals - Monitoring in accordance with the Limited Threat General 
Order shall begin upon initiation of discharge.  Monitoring Reports shall be submitted to the 
Central Valley Water Board on a quarterly basis, beginning with the Second Quarter 2018.  
This report shall be submitted on 1 August 2018.  If the initiation of the discharge begins before 
the estimated project start date of April 2018, the Discharger must notify the Central Valley 
Water Board and begin submittal of quarterly Monitoring Reports in accordance with the 
corresponding start date.  If monitoring samples were not obtained within 24 hours of initiation of 
the discharge, the Discharger must document the reasons in the corresponding Monitoring 
Report.  If the discharge has not begun there is no need to monitor.  However, a certified 
Monitoring Report must be submitted stating that there has been no discharge.  Table 5, below, 
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summarizes the Monitoring Report due dates required under the Limited Threat General Order. 
Quarterly Monitoring Reports must be submitted until your coverage is formally terminated in 
accordance with the Limited Threat General Order, even if there is no discharge during the 
reporting quarter. 

 
Table 5. Monitoring Periods and Reporting Schedule 

Sampling 
Frequency 

Monitoring Period 
Begins On… Quarterly Report Due Date 

1/Day, 
1/Week, 
1/Month, 
1/Quarter 

First Day of Discharge 

1 May (1 Jan – 31 Mar) 
1 Aug (1 Apr – 30 Jun) 
1 Nov (1 Jul – 30 Sep) 

1 Feb, of following year (1 Oct – 31 Dec) 
 
GENERAL INFORMATION AND REQUIREMENTS 
The Discharger must notify Central Valley Water Board staff within 24 hours of having 
knowledge of 1) the start of each new discharge, 2) noncompliance, and 3) when the discharge 
ceases. The Central Valley Water Board shall be notified immediately if any effluent limit 
violation is observed during implementation of the project. 
 
Discharge of material other than what is described in the application is prohibited. The required 
annual fee (as specified in the annual invoice you will receive from the State Water Resources 
Control Board) shall be submitted until this NOA is officially terminated. You must notify this 
office in writing when the discharge regulated by the Limited Threat General Order is no longer 
necessary by submitting the Request for Termination of Coverage (Attachment E). If a timely 
written request is not received, the Discharger will be required to pay additional annual fees as 
determined by the State Water Resources Control Board. 
 
ENFORCEMENT 
Failure to comply with the Limited Threat General Order may result in enforcement actions, 
which could include civil liability.  Effluent limitation violations are subject to a Mandatory 
Minimum Penalty (MMP) of $3,000 per violation. In addition, late Monitoring Reports may be 
subject to MMPs or discretionary penalties of up to $1,000 per day late.  When discharges do 
not occur during a quarterly monitoring period, the Discharger must still submit a quarterly 
certified Monitoring Report indicating that no discharge occurred to avoid being subject to 
enforcement actions. 
 
COMMUNICATION 
All documents, including Monitoring Reports, response to inspections, written notifications, and 
documents submitted to comply with this NOA and the Limited Threat General Order, should be 
submitted to the NPDES Compliance Unit, Attention: Kari Holmes. Ms. Holmes can be reached 
at (916) 464-4623 or Kari.Holmes@waterboards.ca.gov. 
 
We have transitioned to a paperless office, therefore, please convert all documents to a 
searchable Portable Document Format (pdf) and email them to 
centralvalleysacramento@waterboards.ca.gov.  Please include the following information in 
the email: Attention: NPDES Compliance Unit; Discharger: Nevada Irrigation District; Facility: 
Combie Reservoir Sediment and Mercury Removal Project; County: Nevada and Placer 
Counties; and the CIWQS place ID 796256 in the body of the email. Documents that are 50 
megabytes or larger must be transferred to a DVD, or flash drive and mailed to our office, 

mailto:centralvalleysacramento@waterboards.ca.gov
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attention “ECM Mailroom-NPDES".  Please include the attached Monitoring Report Transmittal 
Form as the first page of each Monitoring Report. 
Any person aggrieved by this action of the Central Valley Water Board may petition the State 
Water Board to review the action in accordance with California Water Code section 13320 and 
California Code of Regulations, title 23, sections 2050 and following.  The State Water Board 
must receive the petition by 5:00 p.m., 30 days after the date of this NOA, except that if the 
thirtieth day following the date of this Order falls on a Saturday, Sunday, or state holiday, the 
petition must be received by the State Water Board by 5:00 p.m. on the next business day.  
Copies of the law and regulations applicable to filing petitions may be found on the internet at: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided upon 
request. 
 
 
Original Signed by Adam Laputz for 
 
Pamela C. Creedon 
Executive Officer 
 
Enclosures (3):  Attachment A - Project Location Map  
                    Attachment B – Effluent Monitoring Rationale 
 Monitoring Report Transmittal Form (Discharger only) 
  
 
 
cc: David Smith, U.S. EPA, Region IX, San Francisco (email only) 

Afrooz Farsimadan, Division of Water Quality, State Water Board, Sacramento (email 
only) 

http://www.waterboards.ca.gov/public_notices/petitions/water_quality
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ATTACHMENT A -PROJECT LOCATION MAP

EFF-001 
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ATTACHMENT B – RATIONALE FOR EFFLUENT MONITORING 

I. RATIONALE FOR EFFLUENT MONITORING  
1. Effluent Monitoring 

i. Effluent monitoring frequency and sample type for flow (once per day), electrical 
conductivity (once per quarter), pH (once per day), turbidity (once per day), total 
suspended solids (once per week), and mercury (once per month) have been 
retained from NOA R5-2013-0073-028 to determine compliance with effluent 
limitations for these parameters. 

ii. NOA R5-2013-0073-028 required monitoring for acute and chronic toxicity once 
per permit term.  Since the project duration is less than five years, this NOA 
updates acute and chronic toxicity monitoring to once per project term. 

iii. Monitoring data submitted with the 8 December 2012 Notice of Intent indicates 
that manganese has reasonable potential to cause or contribute to an 
exceedance of water quality criteria.  Therefore, this NOA increases the effluent 
monitoring frequency for manganese to once per month. 

iv. Monitoring data submitted with the 8 December 2012 Notice of Intent for 
aluminum, arsenic, iron, nickel, and zinc did not demonstrate reasonable potential 
to exceed water quality objectives/criteria.  Thus, specific monitoring requirements 
for these parameters have not been retained from NOA R5-2013-0073-028. 
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CENTRAL VALLEY REGION 
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ORDER R5-2016-0076-01 
NPDES NO. CAG995002 

 
WASTE DISCHARGE REQUIREMENTS 

LIMITED THREAT DISCHARGES TO SURFACE WATER 
 

The following Dischargers are subject to waste discharge requirements (WDR’s) as set forth in this 
General Order upon authorization by a Notice of Applicability: 

Table 1. Discharger Information 

Dischargers 

Individuals, public agencies, private businesses, and other legal entities 
discharging the following: 
Tier 1: Clean or relatively pollutant-free wastewaters that pose little or no 

threat to water quality.   
Tier 1A: Discharges of less than 0.25 million gallons per day (MGD) or less 

than 4 months in duration (or as determined by the Executive 
Officer); and 

Tier 1B: Discharges greater than or equal to 0.25 MGD and greater than or 
equal to 4 months in duration (or as determined by the Executive 
Officer). 

Tier 2: Discharges that may contain toxic organic constituents, volatile 
organic compounds, petroleum fuel pollution constituents, pesticides, 
inorganic constituents, chlorine, and/or other chemical constituents 
that require treatment prior to discharge. 

Tier 3: Discharges of wastewater from hard rock mines. 
 

Table 2. Administrative Information 
This Order was adopted on: 14 October 2016 
This Order shall become effective on:  1 February 2017 
This Order shall expire on: 30 January 2022 
Those enrollees who are covered under this Order at the time of expiration will continue to be covered until 
coverage becomes effective under a reissued Order.   
The U.S. Environmental Protection Agency (U.S. EPA) and the California Regional Water Quality Control 
Board, Central Valley Region have classified this discharge as a minor discharge. 
 

I, PAMELA C. CREEDON, Executive Officer, do hereby certify that this Order with all 
attachments is a full, true, and correct copy of the Order adopted by the California Regional 
Water Quality Control Board, Central Valley Region, on 14 October 2016, and amended by 
Order R5-2018-0002 on 1 February 2018. 

 
  
  Original Signed By  

PAMELA C. CREEDON, Executive Officer 
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I. DISCHARGE INFORMATION 
This Limited Threat General Order applies to individuals, public agencies, private businesses, and 
other legal entities (hereafter Dischargers) discharging limited threat wastewater to waters of the 
United States as follows:   

Tier 1: Clean or relatively pollutant-free wastewaters that pose little or no threat to water 
quality.   
Tier 1A. Discharges of less than 0.25 million gallons per day (MGD) or less 

than 4 months in duration (or as determined by the Executive Officer); 
or 

Tier 1B. Discharges greater than or equal to 0.25 MGD and greater than or 
equal to 4 months in duration (or as determined by the Executive 
Officer).  

Tier 2: Wastewater that may contain toxic organic constituents, volatile organic 
compounds (VOCs), petroleum fuel pollution constituents, pesticides, inorganic 
constituents, chlorine, and other chemical constituents for which treatment 
technologies are well-established to eliminate constituents that pose a threat to 
water quality and that require treatment prior to discharge.   

Tier 3: Wastewater from hard rock mines (excluding aggregate mines, which may be 
included in Tiers 1 or 2). 

Table 3, below, lists several examples of the types of discharges that are eligible for coverage 
under this General Order and the applicable tiers based on the volume discharged, the duration of 
discharge, and whether treatment is required to meet screening levels. 

Table 3.  Eligible Discharges with Applicable Tiers 

Type of Discharge 
Wastewater Does Not 
Exceed Screening 
Levels, Y/N? 

Maximum Daily 
Discharge < 0.25 
MGD or < 4 months 

Maximum Daily 
Discharge > 0.25 
MGD and > 4 months 

Well Development Water Y1 Tier 1A Tier 1B 

Construction Dewatering Y1 Tier 1A Tier 1B 

Pump/Well Testing Y1 Tier 1A Tier 1B 

Pipeline/Tank Pressure Testing Y1 Tier 1A Tier 1B 

Pipeline/Tank Flushing or 
Dewatering Y1 Tier 1A Tier 1B 

Condensate  Y1 Tier 1A Tier 1B 

Water Supply System  Y1 Tier 1A Tier 1B 

Aggregate Mine Y1 Tier 1A Tier 1B 

Filter Backwash Water Y1 Tier 1A Tier 1B 

Other Wastewater Without a 
Treatment System Y1 Tier 1A Tier 1B 
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Type of Discharge 
Wastewater Does Not 
Exceed Screening 
Levels, Y/N? 

Maximum Daily 
Discharge < 0.25 
MGD or < 4 months 

Maximum Daily 
Discharge > 0.25 
MGD and > 4 months 

Superchlorination Project 
Wastewater That Does Not Meet 
Effluent Limitations Without 
Treatment 

N Tier 2 Tier 2 

Equipment Decontamination 
Wastewater That Does Not Meet 
Effluent Limitations Without 
Treatment 

N Tier 2 Tier 2 

Cleanup Site Wastewater That 
Does Not Meet Effluent Limitations 
Without Treatment 

N Tier 2 Tier 2 

Groundwater Cleanup of 
Petroleum Fuel Pollution N Tier 2 Tier 2 

Hard Rock Mine Wastewater  
(Excluding Aggregate Mines) With 
or Without Treatment 

N Tier 3 Tier 3 

1 If the wastewater exceeds the screening levels this type of discharge will be assigned to Tier 2. 
 

II. NOTIFICATION REQUIREMENTS 
A. General Order Application – Notice of Intent (NOI) 

It is the responsibility of the Discharger to obtain coverage under this Limited Threat General 
Order prior to commencement of any discharge to surface waters. To obtain coverage under 
this General Order, which also serves as the National Pollutant Discharge Elimination System 
(NPDES) Permit, the Discharger must submit a complete NOI, as detailed below and in 
Attachment J.   
1. Requirements for all Discharges.  The following documents and information must be 

submitted as part of the NOI: 
a. State Water Board Form 200; 
b. A full description of the proposed project on official letterhead that includes the items 

listed in section 2 of Attachment J; 
c. A project map showing the location of the project, discharge points, receiving 

water(s), and effluent and receiving water monitoring locations; 
d. The fee for enrollment under this Order shall be based on Category 3 in section 

2200(b)(9) of title 23, California Code of Regulations .  Checks must be made 
payable to the State Water Resources Control Board.  The current fee schedule is 
available at the following website:  

http://www.waterboards.ca.gov/water_issues/programs/npdes/ 
e. Discharge type (see section 4 of the Notice of Intent, Attachment J); 
f. An evaluation of disposal/reclamation options (see section 5 of the Notice of Intent, 

Attachment J); 

http://www.waterboards.ca.gov/water_issues/programs/npdes/
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g. Analytical results of sampling of the proposed wastewater for the applicable 
pollutants specified in Table I-1 of Attachment I for the type of wastewater to be 
discharged; and 

h. Certification by authorized personnel (see section 11 of the Notice of Intent, 
Attachment J). 

2. Additional Requirements for Specific Discharges.  The Discharger must complete all 
sections that apply to the proposed discharge and submit with the NOI unless specified 
otherwise below. 
a. Discharges to Impaired Water Bodies.  The list of impaired surface waters can be 

found under the CWA section 303(d) List at the following web site: 
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/impaired_waters_list 
Additional requirements for discharges to impaired water bodies pursuant to CWA 
section 303(d): 
i. Analytical results of sampling of the proposed receiving water and proposed 

discharge for pollutants causing impairment under CWA section 303(d) List, if 
applicable. 

ii. Demonstration of adequate treatment to ensure compliance at the point of 
discharge (i.e., end-of-pipe) or application for intake water credits (complete 
section d or e directly below). 

b. Discharges from Drinking Water Supply Systems.  The Low Threat General 
Order and the previous Limited Threat General Order included discharges from 
drinking water supply systems that are now covered by a new State Board General 
Order, WQ 2014-0194-DWQ.  However, some drinking water supply systems are not 
covered by WQ 2014-0194-DWQ.  Additional requirements for discharges from 
drinking water supply systems include: 
i. The information required in Attachment D, section III.B.2 if applying for an 

exception to priority pollutant criteria and objectives (including monitoring 
requirements and effluent limitations), as allowed by section 5.3 of the Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, 
and Estuaries of California (State Implementation Policy or SIP); and/or 

ii. A Pollution Prevention and Monitoring and Reporting Plan (PPMRP), as outlined 
in Attachment G, if the project includes more than one existing or proposed 
discharge point. 

iii. Upon completion of the discharge, certification is required by a qualified biologist 
that the beneficial uses of the receiving water have been restored.  The 
certification shall be submitted with the Request for Termination of Coverage, 
Attachment E. 

c. Salinity in Discharges.  Additional requirements for discharges with salinity (EC), of 
the untreated wastewater, greater than 900 µmhos/cm, flows greater than or equal 
to 0.25 MGD, and continuous discharge duration 180 days or longer: 
i. Dischargers shall submit a Salinity Evaluation and Minimization Plan, within 60 

days after initiating a new discharge under this Order, to ensure adequate 
measures are developed and implemented by the Discharger to reduce the 
discharge of salinity and by which the discharger will minimize any increase in 
effluent salinity as the result of treatment of the wastewater, if applicable.  Under 
limited circumstances the Executive Officer may waive this requirement in the 

http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/impaired_waters_list/2008_2010_usepa_303dlist/20082010_usepa_aprvd_303dlist.pdf
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NOA.  For example, for construction dewatering projects where the groundwater 
is naturally high in salinity. 

d. Intake Water Credits.  When the intake water is from the same water body as the 
receiving water body and monitoring data of the source water indicates that the 
source water is above the screening levels in Attachment I, then the discharge may 
qualify for intake water credits granted in accordance with section 1.4.4 of the SIP.  
The Executive Officer of the Central Valley Water Board will decide whether to 
authorize the intake water credit on a pollutant-by-pollutant and discharge-by-
discharge basis.  The Executive Officer will base the decision on the monitoring data 
included with the NOI and other information submitted by the Discharger, and the 
requirements specified in the SIP, section 1.4.4, and listed in Attachment D, section 
III.B.4.  Additional requirements for application for intake water credits include: 
i. A written request for an intake water credit on a pollutant-by-pollutant basis 

(Attachment H).  The written request must be prepared in accordance with the 
NOI requirements specified in Attachment J.     

ii. Analytical results of sampling of the intake water for the pollutants for which 
intake water credits are requested. 

e. Wastewater that Requires Treatment Prior to Discharge.  Additional 
requirements for Tier 2 and Tier 3 Discharges where treatment is required to reduce 
pollutants to levels that will meet the effluent limitations prior to discharging to 
surface waters: 
i. A narrative description of the existing or proposed treatment system, including 

the technology that will result in the discharge of wastewater that complies with 
effluent limitations.  The treatment methods proposed by the Discharger must 
use common, already well-studied, well-tested, and well-used technologies, 
previously demonstrated and acknowledged to perform as expected and as 
stated. 

ii. Schematics and blueprints of the existing or proposed treatment system signed 
by a registered engineer. 

B. General Order Coverage 
1. New Discharges 

Upon receipt of the complete Notice of Intent, the Executive Officer shall determine the 
applicability of the proposed discharge to this General Order. If the discharge is deemed 
eligible for coverage under this General Order, the Executive Officer will issue a Notice of 
Applicability to the Discharger.  The Notice of Applicability will specify that the discharge 
is authorized under the terms and conditions of this General Order and will prescribe 
effluent limitations and include a monitoring and reporting program.  New discharges that 
are not covered by an existing individual or general NPDES permit may not commence 
discharging until issuance of a Notice of Applicability.  If the discharge is not eligible for 
coverage under this General Order, the Executive Officer will notify the Discharger in 
writing with instructions on how to proceed. 
New analytical results must be submitted every 5 years from the date of the NOA, for the 
pollutants specified in Table I-1 of Attachment I for the type of wastewater discharged.   
This General Order shall apply to the individuals, public agencies, private businesses, 
and other legal entities that have submitted a complete NOI and have received a Notice 
of Applicability from the Executive Officer. 
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2. Existing Discharges 
Current enrollees authorized to discharge under the existing Limited Threat General 
Order R5-2013-0073-01 (NPDES Permit No. CAG995002) are automatically authorized 
under this General Order to continue discharging.  However to maintain general order 
coverage, the current enrollees must submit a complete Notice of Intent (NOI), as 
described in sections II.A.1.a through h, above, and in Attachment J, within 90 days of 
the adoption date of this Order, to adequately characterize the discharge for coverage 
under this Order.  
New analytical results must be submitted every 5 years, for the pollutants specified in 
Table I-1 of Attachment I for the type of wastewater discharged.  Those dischargers that 
have not submitted the suite of analytical results specified in Table I-1 of Attachment I in 
five years or more must submit the data within 180 days of adoption of this Order. 
Upon submittal of an acceptable NOI, the Executive Officer will issue a revised Notice of 
Applicability to existing enrollees that coverage under the General Order will continue, 
specifying any new and continuing effluent limitations and a monitoring and reporting 
program.  Failure to submit a new and acceptable NOI, as described above, may result in 
termination of coverage. 

3. Changes in Discharge/Coverage 

Eligible changes to the wastewater flow rate, characteristics, and/or treatment system 
can be covered by revisions to the Notice of Applicability by the Executive Officer.   
a. Notify the Executive Officer 60 days prior to planned or expected changes to the 

wastewater and/or to the treatment system. 
b. Notify the Executive Officer within 60 days after receipt of laboratory results indicating 

unplanned or unexpected changes to wastewater. 
Upon receipt of notification from the Discharger regarding changes to the discharge (e.g. 
submittal of a modified NOI to the Executive Officer), including applicable laboratory 
analyses, the Executive Officer may issue a revised Notice of Applicability for discharges 
that continue to qualify for this Order.  Revisions to the NOA may include new effluent 
limitations, removal of effluent limitations, changes to discharge flow rates, and addition 
or removal of discharge locations.  Discharges may continue during this process.  When 
notified by the Executive Officer that an antidegradation analysis is necessary and/or a 
discharge no longer qualifies for this Order, the Discharger must immediately apply for an 
individual NPDES permit.  See the Fact Sheet for further discussion of anti-backsliding 
and antidegradation issues. 

4. Termination of Discharge/Coverage 
Upon cessation of the discharge, the Discharger shall request, using the Request for 
Termination of Coverage in Attachment E, official termination of coverage under this 
General Order from the Executive Officer.  The Discharger is subject to the terms and 
conditions of this General Order and is responsible for submitting the annual fee and 
monitoring reports associated with this General Order until the Discharger receives a 
Notice of Termination (NOT) from the Executive Officer.  Upon receipt of the NOT, the 
Discharger will no longer be authorized to discharge wastewater covered by this General 
Order.  Failure to submit the annual fee and monitoring reports may subject the 
Discharger to mandatory minimum penalties or discretionary penalties. 
a. When the Central Valley Water Board issues an individual NPDES permit or Waste 

Discharge Requirements (WDR’s) with more specific requirements to a Discharger, 
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the applicability of this General Order to that Discharger is automatically terminated 
on the effective date of the individual permit or WDR’s. 

b. Dischargers with drinking water supply systems authorized to discharge under this 
General Order who have been granted an exception to the priority pollutant criteria 
and objectives in the California Toxics Rule (CTR) and SIP, as allowed by section 
5.3 of the SIP, must provide certification by a qualified biologist that the beneficial 
uses of the receiving water have been restored upon completion of the discharge.  
The certification must be submitted with the Request for Termination of Coverage, 
Attachment E. 

5. Expiration of General Order 
This General Order will expire 5 years after the effective date (30 January 2022), as 
specified on the cover page of this General Order. In accordance with 40 C.F.R. section 
122.6, if the permit is not reissued by the expiration date, the conditions of this General 
Order will continue in force and effect until a new General Order is issued. 

C. Eligibility Criteria  
1. All Limited Threat Discharges 

To be authorized by this General Order, all Dischargers of limited threat discharges (Tier 
1A, Tier 1B, Tier 2, and Tier 3) shall comply with the terms and provisions of this 
General Order and must demonstrate that the discharge or proposed discharge meets 
the following criteria: 
a. The wastewater does not contain sewage of human origin; 
b. The wastewater does not contain acid mine drainage; 
c. The discharge point is to a surface water or surface water drainage course; 
d. All discharges to CWA section 303(d) listed waters shall  not exceed the applicable 

criteria or comply with established Total Maximum Daily Loads (TMDLs), at the 
point of discharge; 

e. A representative sample of the wastewater has been analyzed for the constituents 
listed in Table I-1 of Attachment I; 

f. The analytical test results from Step e, above, have been compared to the water 
quality screening levels for the constituents listed in Attachment I; 
i. If the analytical test results of the wastewater show that the results are at or 

below the screening levels in Attachment I, then the Discharger will be enrolled 
under Tier 1A or Tier 1B of this Order and treatment of the wastewater will not 
be required for the discharge. 

ii. Excluding hard rock mines, if the analytical test results of the wastewater show 
that constituent concentrations exceed the water quality screening levels listed 
in Attachment I, then the Discharger will be enrolled under Tier 2 of this Order 
and treatment will be required for the discharge. 

iii. For hard rock mines, the Discharger will be enrolled under Tier 3 of this Order. 
g. The discharged wastewater does not cause acute or chronic toxicity in the receiving 

water; 
h. Except for any pollutant eligible for an intake water credit, pollutant concentrations 

in the discharge do not cause, have a reasonable potential to cause, or contribute to 
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an excursion above any applicable federal water quality criterion established by 
U.S. EPA pursuant to CWA section 303; 

i. Except for any pollutant eligible for an intake water credit, pollutant concentrations 
in the discharge, do not cause, have a reasonable potential to cause, or contribute 
to an excursion above any water quality objective adopted by the Central Valley 
Water Board or State Water Resources Control Board (State Water Board), 
including prohibitions of discharge for the receiving waters; 

j. The effluent discharge meets the Effluent Limitations in this Order as specified in 
the NOA if the discharge does not qualify for intake water credit. 

2. Tier 1 Discharges. 
To be authorized as a Tier 1 discharge under this General Order, the Discharger must 
demonstrate that the discharge or proposed discharge meets the criteria in section II.C.1 
above and the following criteria: 
a. The untreated discharge does not exceed the screening levels listed in Attachment I; 

and 
b. The maximum daily discharge rate and discharge duration are as follows: 

Tier 1A. To be authorized as a Tier 1A discharge under this General Order, the 
proposed discharge rate is < 0.25 MGD or the discharge is less than 4 
months in duration (or as determined by the Executive Officer in the NOA). 

Tier 1B. To be authorized as a Tier 1B discharge under this General Order, the 
proposed discharge rate is > 0.25 MGD and the discharge is greater than 4 
months in duration (or as determined by the Executive Officer in the NOA).   

3. Tier 2 and Tier 3 Discharges.   
To be authorized as a Tier 2 or Tier 3 discharge under this General Order, treatment is 
required, and the Discharger must demonstrate that the discharge or proposed discharge 
meets the criteria in section II.C.1 above and the following criteria: 
a. A representative sample of the discharge, has been analyzed for the constituents with 

effluent limitations specified in the NOA; and 
b. The concentrations of constituents in the discharge, do not exceed the Effluent 

Limitations listed in section V of this Order, as specified in the NOA. 
III. FINDINGS 

The California Regional Water Quality Control Board, Central Valley Region (hereinafter Central 
Valley Water Board), finds: 
A. Legal Authorities. This Order serves as WDR’s pursuant to article 4, chapter 4, division 7 of 

the California Water Code (commencing with section 13260).This Order is also issued 
pursuant to section 402 of the federal Clean Water Act (CWA) and implementing regulations 
adopted by the U.S. EPA and chapter 5.5, division 7 of the Water Code (commencing with 
section 13370). It shall serve as an NPDES permit for limited threat point source discharges, 
as described herein, to surface waters. 
40 C.F.R. section 122.28 authorizes U.S. EPA and approved states to issue general permits to 
regulate a point source category if the sources: 
1. Involve the same or substantially similar types of operations; 
2. Discharge the same type of waste; 
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3. Require the same type of effluent limitations or operating conditions; 
4. Require similar monitoring; and 
5. Are more appropriately regulated under a general permit rather than individual permits. 
On 22 September 1989, U.S. EPA granted the State of California, through the State Water 
Board and the Regional Water Boards, the authority to issue general NPDES permits pursuant 
to 40 C.F.R. parts 122 and 123. 

B. Basin Plans. The Central Valley Water Board adopted a Water Quality Control Plan, Fourth 
Edition (Revised April 2016), for the Sacramento and San Joaquin River Basins and a Water 
Quality Control Plan, Second Edition (Revised January 2015 with approved amendments), for 
the Tulare Lake Basin (hereinafter Basin Plans) that designate beneficial uses, establish water 
quality objectives, and contain implementation programs and policies to achieve those 
objectives for all waters addressed through the plans. Requirements in this Order implement 
the Basin Plans. 

C. Background and Rationale for Requirements. The Central Valley Water Board developed 
the requirements in this Order based on readily available information and permit requirements 
for several similar dischargers and the requirements contained in Orders R5-2013-0074 and 
R5-2013-0073-01. The Fact Sheet (Attachment D), which contains additional background 
information and rationale for the requirements in this Order, is hereby incorporated into and 
constitutes Findings for this Order. Attachments A through C and E through J are also 
incorporated into this Order. 

D. Monitoring and Reporting.  40 C.F.R. section 122.48 requires that all NPDES permits specify 
requirements for recording and reporting monitoring results.  Water Code sections 13267 and 
13383 authorize the Central Valley Water Board to require technical and monitoring reports.  
The Monitoring and Reporting Program, as specified in the Notice of Applicability and in 
Attachment F, establishes monitoring and reporting requirements to implement federal and 
State requirements.   
The technical and monitoring reports in this Order are required in accordance with Water Code 
section 13267, which states the following in subsection (b)(1), “In conducting an investigation 
specified in subdivision (a), the regional board may require that any person who has 
discharged, discharges, or is suspected of having discharged discharging, or who proposes to 
discharge waste within its region, or any citizen or domiciliary, or political agency or entity of 
this state who has discharged, discharges, or is suspected of having discharged or 
discharging, or who proposes to discharge, waste outside of its region could affect the quality 
of waters within its region shall furnish, under penalty of perjury, technical or monitoring 
program reports which the regional board requires.  The burden, including costs, of these 
reports shall bear a reasonable relationship to the need for the report and the benefits to be 
obtained from the reports.  In requiring those reports, the regional board shall provide the 
person with a written explanation with regard to the need for the reports, and shall identify the 
evidence that supports requiring that person to provide the reports.” 
The monitoring reports required by this Order are necessary to determine compliance with this 
Order.  The need for the monitoring reports is discussed in the Fact Sheet (Attachment D). 

E. Standard and Special Provisions.  Standard Provisions, which apply to all NPDES permits in 
accordance with 40 C.F.R. section 122.41, and additional conditions applicable to specified 
categories of permits in accordance with 40 C.F.R. section 122.42, are provided in 
Attachment B.  The Discharger must comply with all standard provisions and with those 
additional conditions that are applicable under 40 C.F.R. section 122.42.  The Central Valley 
Water Board has also included in this Order special provisions applicable to the Dischargers.  



LIMITED THREAT DISCHARGES ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
LIMITATIONS AND DISCHARGE REQUIREMENTS 12 

The rationale for the special provisions contained in this Order is provided in the Fact Sheet 
(Attachment D). 

F. Notification of Interested Parties for this General Order. The Central Valley Water Board 
has notified potential and existing Dischargers and interested agencies and persons of its 
intent to prescribe WDR’s for limited threat waste discharges and has provided them with an 
opportunity to submit their written comments and recommendations. Details of the notification 
are provided in the Fact Sheet (Attachment D). 

G. Consideration of Public Comment for this General Order. The Central Valley Water Board, 
in a public meeting, heard and considered all comments pertaining to limited threat wastewater 
discharges to surface water or surface water drainage courses. Details of the Public Hearing 
are provided in the Fact Sheet (Attachment D). 

H. Notification of Interested Parties for Individual NOAs.  It is the intent of this General Order 
that the public comment period for this General Order shall be adequate for the enrollees 
under this Order.  However, there may be individual discharges that, due to the threat to water 
quality, complexity of the discharge, and/or extent of public concern, require a public comment 
period and Board hearing, which will be determined at the discretion of the Executive Officer.  
Details of the notification will be provided in the NOA for the project. 

I. Consideration of Public Comment for Individual NOAs. For those NOAs that require a 
public comment period and Board hearing at the discretion of the Executive Officer, the Central 
Valley Water Board, in a public meeting, will hear and consider all comments pertaining to 
individual limited threat wastewater discharges to surface water or surface water drainage 
courses. Details of the Public Hearing will be provided in the NOA for the project. 

THEREFORE, IT IS HEREBY ORDERED that Limited Threat General Order R5-2013-0073-01 
(Waste Discharge Requirements for Limited Threat Discharges of Treated/Untreated Groundwater 
from Cleanup Sites, Wastewater from Superchlorination Projects, and Other Limited Threat 
Wastewaters to Surface Water), is rescinded upon the effective date of this Order except for 
enforcement purposes, and, in order to meet the provisions contained in division 7 of the Water 
Code (commencing with section 13000) and regulations adopted thereunder, and the provisions of 
the CWA and regulations and guidelines adopted thereunder, the Discharger shall comply with the 
requirements in this General Order. This action in no way prevents the Central Valley Water Board 
from taking enforcement action for past violations of the previous Orders.  

IV. DISCHARGE PROHIBITIONS 
A. The discharge of wastes, other than those described in section I and meeting the eligibility 

criteria in sections  II.C.1, II.C.2, and II.C.3 of this General Order, is prohibited unless the 
Discharger obtains a waiver, coverage under another general order, or coverage under an 
individual Order that regulates the discharge of such wastes.  

B. The by-pass or overflow of wastes to surface waters is prohibited, except as allowed by 
Federal Standard Provisions I.G. and I.H. (Attachment B). 

C. Neither the discharge nor its treatment shall create a nuisance as defined in section 13050 of 
the Water Code. 

V. EFFLUENT LIMITATIONS 
The Executive Officer shall indicate the applicable Effluent Limitations in the Notice of Applicability 
(NOA) when a Discharger is enrolled under this General Order.  The NOA will contain applicable 
final effluent limitations for each specific Discharger that shall be based on the effluent limitations 
shown below in this Order.  The discharge shall not exceed the final effluent limitations for the 
constituents and parameters identified in the NOA from the Executive Officer: 
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A. Water Quality-Based Effluent Limitations  
1. All Discharges - Tier 1A, Tier 1B, Tier 2, and Tier 3 

a. Flow.  The discharge flow rate, discharge duration, and/or total volume of discharge 
shall not exceed the limitations specified in the Notice of Applicability.  

b. pH.   
i. The pH of all discharges within the Sacramento and San Joaquin River Basins 

(except Goose Lake in Modoc County) shall at all times be within the range of 6.5 
and 8.5. 

ii. The pH of all discharges to Goose Lake in Modoc County shall at all times be 
within the range of 7.5 and 9.5. 

iii. The pH of all discharges within the Tulare Lake Basin shall at all times be within 
the range of 6.5 and 8.3. 

c. Pesticides.   
i. Total identifiable persistent chlorinated hydrocarbon pesticides shall not be present 

in the discharge at concentrations detectable within the accuracy of analytical 
methods approved by USEPA or the Executive Officer for the Sacramento and San 
Joaquin River Basins or prescribed in Standard Methods for the Examination of 
Water and Wastewater, 18th Edition, or other equivalent methods approved by the 
Executive Officer for the Tulare Lake Basin. 

ii. Thiobencarb shall not be discharged in excess of 1.0 µg/L for the Sacramento and 
San Joaquin River Basins. 

iii. For other pesticides not listed here, see the Pesticide Water Quality Objective in 
the Basin Plans. 

d. Salinity.  The salinity of all discharges within the Sacramento and San Joaquin River 
Basins and within the Tulare Lake Basin shall not exceed any applicable TMDLs, Delta 
standards, or Basin Plan water quality objectives or numeric limits.  Effluent limitations 
shall be established on a water-body-specific basis, as applicable and shall be as 
electrical conductivity (EC), total dissolved solids (TDS), chloride, and/or boron. 

e. Constituents and Parameters of Concern.  The constituents and parameters, 
subject to effluent limitations as identified in the Notice of Applicability (NOA) from the 
Executive Officer, shall not exceed the effluent limitations in Table 4 below: 

Table 4. Effluent Limitations for Constituents and Parameters of Concern 

Parameter Units 

Effluent Limitations 
MUN 1 No MUN 1 

Average 
Monthly 

Maximum 
Daily 

Average 
Monthly 

Maximum 
Daily 

Aluminum, Total 
Recoverable µg/L 310 620 374 750 

Iron, Total Recoverable µg/L 470 930 -- -- 
Manganese, Total 
Recoverable µg/L 80 160 -- -- 

Nitrate Nitrogen, Total 
(as N)  mg/L 10 20 -- -- 

Nitrite (as N) mg/L 1 2 -- -- 
Total Residual Chlorine mg/L 0.01 0.02 0.01 0.02 
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1 MUN = Municipal and Domestic Supply Beneficial Use 

f. Effluent Limitations for Priority Pollutants.  The priority pollutants, subject to 
effluent limitations as identified in the Notice of Applicability from the Executive 
Officer, shall not exceed the effluent limitations in Table 5 below: 

Table 5. Effluent Limitations for Priority Pollutants 

CTR # Parameter Units 
Effluent Limitations 

MUN 1 No MUN 1 
AMEL 2 MDEL 3 AMEL 2 MDEL 3 

1 Antimony, Total Recoverable µg/L 6 12 4300 8600 
2 Arsenic, Total Recoverable µg/L 10 20 120 250 
3 Beryllium, Total Recoverable µg/L 4 8 -- -- 
4 Cadmium, Total Recoverable µg/L 4 4 4 4 

5a Chromium (III) µg/L 4 4 4 4 
5b Chromium (VI) µg/L 8 16 8 16 
6 Copper, Total Recoverable µg/L 4 4 4 4 
7 Lead, Total Recoverable µg/L 4 4 4 4 
8 Mercury, Total Recoverable µg/L 0.05 0.10 0.05 0.10 
9 Nickel, Total Recoverable µg/L 4 4 4 4 
10 Selenium, Total Recoverable µg/L 4.1 8.2 4.1 8.2 
11 Silver, Total Recoverable µg/L 4 4 4 4 
12 Thallium, Total Recoverable µg/L 1.7 3.4 6.3 13 
13 Zinc, Total Recoverable µg/L 4 4 4 4 
14 Cyanide, Total (as CN) µg/L 4.3 8.5 4.3 8.5 
15 Asbestos MFL 7 14 -- -- 
16 2,3,7,8-TCDD  µg/L 1.3E-08 2.6E-08 -- -- 
17 Acrolein µg/L 320 642 -- -- 
18 Acrylonitrile µg/L 0.059 0.118 0.118 0.237 
19 Benzene µg/L 1 2 71 142 
20 Bromoform µg/L 4.3 8.6 360 720 
21 Carbon Tetrachloride µg/L 0.25 0.50 4.4 8.8 
22 Chlorobenzene µg/L 70 140 -- -- 
23 Chlorodibromomethane µg/L 0.401 0.804 34 68 
24 Chloroethane µg/L -- -- -- -- 
25 2-Chloroethylvinyl Ether µg/L -- -- -- -- 
26 Chloroform µg/L 80 161 1015 2037 
27 Dichlorobromomethane µg/L 0.56 1.12 46 943 
28 1,1-Dichloroethane µg/L 5 10 -- -- 
29 1,2-Dichloroethane µg/L 0.38 0.76 -- -- 
30 1,1-Dichloroethylene µg/L 0.057 0.114 -- -- 
31 1,2-Dichloropropane µg/L 0.52 1.04 -- -- 
32 1,3-Dichloropropylene µg/L 0.5 1.0 -- -- 
33 Ethylbenzene µg/L 300 602 -- -- 
34 Methyl Bromide µg/L 48 96 -- -- 
35 Methyl Chloride µg/L -- -- -- -- 
36 Methylene Chloride µg/L 4.7 9.4 -- -- 
37 1,1,2,2-Tetrachloroethane µg/L 0.17 0.34 -- -- 
38 Tetrachloroethylene µg/L 0.8 1.6 -- -- 
39 Toluene µg/L 150 301 -- -- 
40 1,2-Trans-Dichloroethylene µg/L 10 20 -- -- 
41 1,1,1-Trichloroethane µg/L 200 401 -- -- 
42 1,1,2-Trichloroethane µg/L 0.60 1.20 -- -- 
43 Trichloroethylene µg/L 2.7 5.4 -- -- 
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CTR # Parameter Units 
Effluent Limitations 

MUN 1 No MUN 1 
AMEL 2 MDEL 3 AMEL 2 MDEL 3 

44 Vinyl Chloride µg/L 0.5 1.0 -- -- 
45 2-Chlorophenol µg/L 120 241 -- -- 
46 2,4-Dichlorophenol µg/L 93 187 -- -- 
47 2,4-Dimethylphenol µg/L 540 1,083 2300 4600 
48 2-Methyl-4,6-Dinitrophenol µg/L 13.4 26.9 115 230 
49 2,4-Dinitrophenol µg/L 70 140 115 230 
50 2-Nitrophenol µg/L -- -- -- -- 
51 4-Nitrophenol µg/L -- -- -- -- 
52 3-Methyl-4-Chlorophenol µg/L -- -- -- -- 
53 Pentachlorophenol µg/L 0.28 0.56 8.2 16.4 
54 Phenol µg/L 21000 42130 -- -- 
55 2,4,6-Trichlorophenol µg/L 2.1 4.2 6.5 13 
56 Acenaphthene µg/L 1200 2407 -- -- 
57 Acenaphthylene µg/L -- -- -- -- 
58 Anthracene µg/L 9,600 19,259 110000 220000 
59 Benzidine µg/L 0.00012 0.00024 0.00054 0.0011 
60 Benzo(a)Anthracene µg/L 0.0044 0.0088 0.049 0.098 
61 Benzo(a)Pyrene µg/L 0.0044 0.0088 0.049 0.098 
62 Benzo(b)Fluoranthene µg/L 0.0044 0.0088 0.049 0.098 
63 Benzo(ghi)Perylene µg/L -- -- -- -- 
64 Benzo(k)Fluoranthene µg/L 0.0044 0.0088 0.049 0.098 
65 Bis(2-Chloroethoxy)Methane µg/L -- -- -- -- 
66 Bis(2-Chloroethyl)Ether µg/L 0.031 0.062 1.4 2.8 
67 Bis(2-Chloroisopropyl)Ether µg/L 1400 2809 170000 340000 
68 Bis(2-Ethylhexyl)Phthalate µg/L 1.8 3.6 5.9 11.8 
69 4-Bromphenyl Phenyl Ether µg/L -- -- -- -- 
70 Butylbenzyl Phthalate µg/L 3000 6019 5200 10400 
71 2-Chloronaphthalene µg/L 1700 3411 4300 8600 
72 4-Chlorophenyl Phenyl Ether µg/L -- -- -- -- 
73 Chrysene µg/L 0.0044 0.0088 0.049 0.098 
74 Dibenzo(a,h)Anthracene µg/L 0.0044 0.0088 0.049 0.098 
75 1,2-Dichlorobenzene µg/L 600 1,204 -- -- 
76 1,3-Dichlorobenzene µg/L 400 802 -- -- 
77 1,4-Dichlorobenzene µg/L 5 10 -- 2600 6 
78 3,3 Dichlorobenzidine µg/L 0.04 0.08 0.077 0.154 
79 Diethyl Phthalate µg/L 23000 46142 120000 240000 
80 Dimethyl Phthalate µg/L 313000 627937 2900000 5800000 
81 Di-n-Butyl Phthalate µg/L 2700 5417 12000 24000 
82 2,4-Dinitrotoluene µg/L 0.11 0.22 9.1 18.2 
83 2,6-Dinitrotoluene µg/L -- -- -- -- 
84 Di-n-Octyl Phthalate µg/L -- -- -- -- 
85 1,2-Diphenylhydrazine µg/L 0.040 0.080 0.54 1.08 
86 Fluoranthene µg/L 300 602 370 742 
87 Fluorene µg/L 1300 2608 14000 28000 
88 Hexachlorobenzene µg/L 0.00075 0.00150 0.00077 0.0015 
89 Hexachlorobutadiene µg/L 0.44 0.88 -- 50 6 
90 Hexachlorocyclopentadiene µg/L 50 100 -- -- 
91 Hexachloroethane µg/L 1.9 3.8 8.9 17.8 
92 Indeno(1,2,3-cd)Pyrene µg/L 0.0044 0.0088 0.049 0.098 
93 Isophorone µg/L 8.4 16.9 600 1200 
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CTR # Parameter Units 
Effluent Limitations 

MUN 1 No MUN 1 
AMEL 2 MDEL 3 AMEL 2 MDEL 3 

94 Naphthalene µg/L -- -- -- -- 
95 Nitrobenzene µg/L 17 34 1900 3800 
96 N-Nitrosodimethylamine µg/L 0.00069 0.00138 8.1 16.2 
97 N-Nitrosodi-n-Propylamine µg/L 0.005 0.010 1.4 2.8 
98 N-Nitrosodiphenylamine µg/L 5.0 10.0 16 32 
99 Phenanthrene µg/L -- -- -- -- 
100 Pyrene µg/L 960 1926 11000 22000 
101 1,2,4-Trichlorobenzene µg/L 5 10 -- -- 
102 Aldrin µg/L ND 7 ND 7 ND 7 ND 7 
103 alpha-BHC µg/L ND 7 ND 7 ND 7 ND 7 
104 beta-BHC µg/L ND 7 ND 7 ND 7 ND 7 
105 gamma-BHC (Lindane) µg/L ND 7 ND 7 ND 7 ND 7 
106 delta-BHC µg/L ND 7 ND 7 ND 7 ND 7 
107 Chlordane  µg/L ND 7 ND 7 ND 7 ND 7 
108 4,4'-DDT  µg/L ND 7 ND 7 ND 7 ND 7 
109 4,4'-DDE (linked to DDT) µg/L ND 7 ND 7 ND 7 ND 7 
110 4,4'-DDD µg/L ND 7 ND 7 ND 7 ND 7 
111 Dieldrin  µg/L ND 7 ND 7 ND 7 ND 7 
112 alpha-Endosulfan µg/L ND 7 ND 7 ND 7 ND 7 
113 beta-Endolsulfan µg/L ND 7 ND 7 ND 7 ND 7 
114 Endosulfan Sulfate µg/L ND 7 ND 7 ND 7 ND 7 
115 Endrin µg/L ND 7 ND 7 ND 7 ND 7 
116 Endrin Aldehyde µg/L ND 7 ND 7 ND 7 ND 7 
117 Heptachlor µg/L ND 7 ND 7 ND 7 ND 7 
118 Heptachlor Epoxide µg/L ND 7 ND 7 ND 7 ND 7 

119-125 PCBs sum 5 µg/L ND 7 ND 7 ND 7 ND 7 
126 Toxaphene µg/L ND 7 ND 7 ND 7 ND 7 

1 MUN = Municipal and Domestic Supply Beneficial Use 
2 AMEL = Average Monthly Effluent Limitation 
3 MDEL = Maximum Daily Effluent Limitation 
4 See Tables 6A through 6G below for effluent limitations for the hardness-dependent metals; 

cadmium, chromium III, copper, lead, nickel, silver, and zinc. 
5 This effluent limitation applies to the sum of PCB aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260; 
6 CTR Human Health Criterion, fish consumption only; 
7 The non-detectable (ND) limitation applies to each individual pesticide. No individual pesticide may be 

present in the discharge at detectable concentrations. The Discharger shall use USEPA standard 
analytical techniques with a maximum acceptable detection level of 0.5 μg/L (SIP minimum level). 

g. Effluent Limitations for Hardness-Dependent Metals.  The priority pollutants, 
subject to effluent limitations as identified in the Notice of Applicability from the 
Executive Officer, shall not exceed the respective effluent limitations contained in 
Tables 6A through 6G, below for cadmium, chromium III, copper, lead, nickel, silver, 
and zinc. In this General Order, effluent limitations for cadmium, chromium (III), 
copper, lead, nickel, silver, and zinc are based on a range of hardness 
concentrations, with the middle value selected.  The statistical parameter, Coefficient 
of Variation (CV) is used to calculate the effluent limitations for the hardness-
dependent metals.  A CV of 0.6 will be used by the Central Valley Water Board to 
calculate effluent limitations for hardness-dependent metals.   
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Table 6A.  Cadmium Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Cadmium (µg/L) 

(Total Recoverable and CV=0.6) 

Average Monthly Maximum Daily 
H < 5 0.080 0.15 

5 ≤ H < 10 0.12 0.24 
10 ≤ H < 15 0.22 0.43 
15 ≤ H < 20 0.32 0.63 
20 ≤ H < 25 0.42 0.84 
25 ≤ H < 30 0.52 1.1 
30 ≤ H < 35 0.63 1.3 
35 ≤ H < 40 0.74 1.5 
40 ≤ H < 45 0.86 1.7 
45 ≤ H < 50 0.97 2.0 
50 ≤ H < 55 1.1 2.2 
55 ≤ H < 60 1.2 2.4 
60 ≤ H < 65 1.3 2.7 
65 ≤ H < 70 1.4 2.9 
70 ≤ H < 75 1.6 3.1 
75 ≤ H < 80 1.7 3.3 
80 ≤ H < 90 1.8 3.6 
90 ≤ H < 100 1.9 3.9 
100 ≤ H < 110 2.1 4.2 
110 ≤ H < 120 2.2 4.5 
120 ≤ H < 130 2.4 4.8 
130 ≤ H < 140 2.6 5.1 
140 ≤ H < 150 2.7 5.4 
150 ≤ H < 200 3.1 6.3 
200 ≤ H < 250 3.8 7.6 
250 ≤ H < 300 4.5 8.9 
300 ≤ H < 350 5.1 10 
350 ≤ H < 400 5.7 11 

H ≥ 400 6.0 12 
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Table 6B.  Chromium III Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Chromium III (µg/L) 

(CV=0.6) 

Average Monthly Maximum Daily 
H < 5 15 30 

5 ≤ H < 10 20 41 
10 ≤ H < 15 31 62 
15 ≤ H < 20 41 82 
20 ≤ H < 25 49 99 
25 ≤ H < 30 57 110 
30 ≤ H < 35 66 130 
35 ≤ H < 40 74 150 
40 ≤ H < 45 82 160 
45 ≤ H < 50 90 180 
50 ≤ H < 55 98 200 
55 ≤ H < 60 110 210 
60 ≤ H < 65 110 230 
65 ≤ H < 70 120 250 
70 ≤ H < 75 130 260 
75 ≤ H < 80 140 280 
80 ≤ H < 90 150 300 
90 ≤ H < 100 160 330 
100 ≤ H < 110 180 360 
110 ≤ H < 120 190 380 
120 ≤ H < 130 200 410 
130 ≤ H < 140 210 430 
140 ≤ H < 150 230 460 
150 ≤ H < 200 270 540 
200 ≤ H < 250 330 660 
250 ≤ H < 300 380 770 
300 ≤ H < 350 440 890 
350 ≤ H < 400 500 1000 

H ≥ 400 520 1100 
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Table 6C.  Copper Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Copper (µg/L) 

(Total Recoverable and CV=0.6) 

Average Monthly Maximum Daily 
H < 5 0.41 0.83 

5 ≤ H < 10 0.61 1.2 
10 ≤ H < 15 0.98 2.0 
15 ≤ H < 20 1.4 2.7 
20 ≤ H < 25 1.7 3.4 
25 ≤ H < 30 2.1 4.1 
30 ≤ H < 35 2.4 4.9 
35 ≤ H < 40 2.8 5.6 
40 ≤ H < 45 3.1 6.3 
45 ≤ H < 50 3.5 6.9 
50 ≤ H < 55 3.8 7.6 
55 ≤ H < 60 4.1 8.3 
60 ≤ H < 65 4.5 9.0 
65 ≤ H < 70 4.8 9.7 
70 ≤ H < 75 5.2 10 
75 ≤ H < 80 5.5 11 
80 ≤ H < 90 6.0 12 
90 ≤ H < 100 6.6 13 
100 ≤ H < 110 7.3 15 
110 ≤ H < 120 8.0 16 
120 ≤ H < 130 8.6 17 
130 ≤ H < 140 9.3 19 
140 ≤ H < 150 9.9 20 
150 ≤ H < 200 12 24 
200 ≤ H < 250 15 30 
250 ≤ H < 300 18 36 
300 ≤ H < 350 21 42 
350 ≤ H < 400 24 47 

H ≥ 400 25 50 
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Table 6D.  Lead Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Lead (µg/L) 

(Total Recoverable and CV=0.6) 

Average Monthly Maximum Daily 
H < 5 0.057 0.12 

5 ≤ H < 10 0.096 0.19 
10 ≤ H < 15 0.18 0.37 
15 ≤ H < 20 0.28 0.57 
20 ≤ H < 25 0.39 0.78 
25 ≤ H < 30 0.50 1.0 
30 ≤ H < 35 0.62 1.2 
35 ≤ H < 40 0.75 1.5 
40 ≤ H < 45 0.88 1.8 
45 ≤ H < 50 1.0 2.0 
50 ≤ H < 55 1.1 2.3 
55 ≤ H < 60 1.3 2.6 
60 ≤ H < 65 1.4 2.9 
65 ≤ H < 70 1.6 3.2 
70 ≤ H < 75 1.7 3.5 
75 ≤ H < 80 1.9 3.8 
80 ≤ H < 90 2.1 4.2 
90 ≤ H < 100 2.4 4.9 
100 ≤ H < 110 2.8 5.6 
110 ≤ H < 120 3.1 6.2 
120 ≤ H < 130 3.5 6.9 
130 ≤ H < 140 3.8 7.7 
140 ≤ H < 150 4.2 8.4 
150 ≤ H < 200 5.3 11 
200 ≤ H < 250 7.3 15 
250 ≤ H < 300 9.4 19 
300 ≤ H < 350 12 23 
350 ≤ H < 400 14 28 

H ≥ 400 15 31 
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Table 6E.  Nickel Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Nickel (µg/L) 

(Total Recoverable and CV=0.6) 

Average Monthly Maximum Daily 
H < 5 3.4 6.8 

5 ≤ H < 10 4.8 9.6 
10 ≤ H < 15 7.4 15 
15 ≤ H < 20 9.8 20 
20 ≤ H < 25 12 24 
25 ≤ H < 30 14 29 
30 ≤ H < 35 17 33 
35 ≤ H < 40 19 37 
40 ≤ H < 45 21 42 
45 ≤ H < 50 23 46 
50 ≤ H < 55 25 50 
55 ≤ H < 60 27 54 
60 ≤ H < 65 29 58 
65 ≤ H < 70 31 61 
70 ≤ H < 75 33 65 
75 ≤ H < 80 34 69 
80 ≤ H < 90 37 75 
90 ≤ H < 100 41 82 
100 ≤ H < 110 45 89 
110 ≤ H < 120 48 96 
120 ≤ H < 130 52 100 
130 ≤ H < 140 55 110 
140 ≤ H < 150 58 120 
150 ≤ H < 200 69 140 
200 ≤ H < 250 85 170 
250 ≤ H < 300 100 200 
300 ≤ H < 350 120 230 
350 ≤ H < 400 130 260 

H ≥ 400 140 280 
 
 
  



LIMITED THREAT DISCHARGES ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
LIMITATIONS AND DISCHARGE REQUIREMENTS 22 

 
 

Table 6F.  Silver Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Silver (µg/L) 

(Total Recoverable and CV=0.6) 

Average Monthly Maximum Daily 
H < 5 0.012 0.023 

5 ≤ H < 10 0.024 0.047 
10 ≤ H < 15 0.057 0.11 
15 ≤ H < 20 0.10 0.20 
20 ≤ H < 25 0.16 0.31 
25 ≤ H < 30 0.22 0.44 
30 ≤ H < 35 0.29 0.59 
35 ≤ H < 40 0.37 0.75 
40 ≤ H < 45 0.46 0.93 
45 ≤ H < 50 0.56 1.1 
50 ≤ H < 55 0.67 1.3 
55 ≤ H < 60 0.78 1.6 
60 ≤ H < 65 0.90 1.8 
65 ≤ H < 70 1.0 2.1 
70 ≤ H < 75 1.2 2.3 
75 ≤ H < 80 1.3 2.6 
80 ≤ H < 90 1.5 3.1 
90 ≤ H < 100 1.9 3.7 
100 ≤ H < 110 2.1 4.2 
110 ≤ H < 120 2.2 4.5 
120 ≤ H < 130 2.4 4.8 
130 ≤ H < 140 2.6 5.1 
140 ≤ H < 150 2.7 5.4 
150 ≤ H < 200 3.1 6.3 
200 ≤ H < 250 3.8 7.6 
250 ≤ H < 300 4.5 8.9 
300 ≤ H < 350 5.1 10 
350 ≤ H < 400 5.7 11 

H ≥ 400 6.0 12 
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Table 6G.  Zinc Effluent Limitations 

Hardness in mg/L (H) 
Effluent Limitations for Zinc (µg/L) 

(Total Recoverable and CV=0.6) 

Average Monthly Maximum Daily 
H < 5 4.7 9.5 

5 ≤ H < 10 6.7 13 
10 ≤ H < 15 10 21 
15 ≤ H < 20 14 27 
20 ≤ H < 25 17 34 
25 ≤ H < 30 20 40 
30 ≤ H < 35 23 46 
35 ≤ H < 40 26 52 
40 ≤ H < 45 29 58 
45 ≤ H < 50 32 64 
50 ≤ H < 55 35 69 
55 ≤ H < 60 37 75 
60 ≤ H < 65 40 80 
65 ≤ H < 75 45 90 
75 ≤ H < 90 50 100 
90 ≤ H < 100 55 110 
100 ≤ H < 110 60 120 
110 ≤ H < 120 65 130 
120 ≤ H < 130 70 140 
130 ≤ H < 140 75 150 
140 ≤ H < 150 80 160 
150 ≤ H < 200 95 190 
200 ≤ H < 250 120 240 
250 ≤ H < 300 140 280 
300 ≤ H < 350 160 330 
350 ≤ H < 400 180 370 

H ≥ 400 190 390 
 
 
  



LIMITED THREAT DISCHARGES ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
LIMITATIONS AND DISCHARGE REQUIREMENTS 24 

2. Tier 1B, Tier 2, and Tier 3 Discharges 
a. Whole Effluent Toxicity, Chronic.  There shall be no chronic toxicity in the discharge.  

See the Monitoring and Reporting Program (Attachment C) and the Notice of Applicability 
from the Executive Officer. 

3. Tier 2 and Tier 3 Discharges 
a. Whole Effluent Toxicity, Acute.  Survival of aquatic organisms in 96-hour bioassays of 

undiluted waste shall be no less than: 
i. 70%, minimum for any one bioassay; and 
ii. 90%, median for any three consecutive bioassays. 

See the Monitoring and Reporting Program (Attachment C) and the Notice of Applicability 
from the Executive Officer. 

4. Application of Intake Water Credits 
For pollutants that have intake water credits granted as part of the NOA, the average 
pollutant concentration and mass in the effluent shall not exceed the corresponding average 
concentration and mass as measured in the influent.   
For constituents where compliance with an effluent limitation is the measured maximum daily 
effluent concentration, discharges shall be considered in compliance if the measured 
maximum daily effluent concentration does not exceed the respective maximum daily intake 
total recoverable metal concentration (sampled on the same calendar day). 
Where a facility uses multiple intake sources, the monthly average influent concentration and 
mass shall be reported based on the flow-weighted amount from each intake source.  It shall 
be assumed that the pollutant concentration from any water sources other than the receiving 
water has a pollutant concentration that is no greater than the most stringent applicable water 
quality objective. 

5. Discharges to Specific Waterbodies 
a. The discharge of pollutants, subject to effluent limitations as identified in the Notice of 

Applicability from the Executive Officer, shall not exceed the effluent limitations contained 
in Table 7 for all limited threat discharges to the Sacramento River from Keswick Dam to 
the I Street Bridge at City of Sacramento, American River from Folsom Dam to the 
Sacramento River, Folsom Lake, and the Sacramento-San Joaquin Delta.  The effluent 
limitations contained in Table 7 apply in lieu of those contained in Section V.A.1.f and g, 
above for respective parameters applicable to the discharge. 
Table 7. Effluent Limitations – Discharges to the Sacramento River from 

Keswick Dam to the I Street Bridge at City of Sacramento, American 
River from Folsom Dam to the Sacramento River, Folsom Lake, and the 
Sacramento – San Joaquin Delta 

Parameter Units Maximum Daily 
Arsenic, Total Recoverable µg/L 10 
Copper, Total Recoverable µg/L 101 

Silver, Total Recoverable µg/L 10 
Zinc, Total Recoverable µg/L 1001 

1 Does not apply to Sacramento River above the State Highway 32 Bridge at Hamilton City. 
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b. The discharge of pollutants subject to effluent limitations, as identified in the Notice of 

Applicability from the Executive Officer, shall not exceed the effluent limitations contained 
in Tables 8A, 8B, and 8C for all limited threat discharges to the Sacramento River and its 
tributaries above the State Highway 32 Bridge at Hamilton City.  Effluent limitations 
contained in Tables 8A, 8B, and 8C for copper, zinc, and cadmium are based on 
hardness, which shall be provided by the Discharger as part of the application.  For 
waters with hardness concentrations less than 100 mg/L (as CaCO3), effluent limitations 
have been segmented into 10 mg/L increments.  For each segment the central value 
between the lower and upper bounds was used to determine the corresponding effluent 
limit.  For waters with hardness concentrations greater than or equal to 100 mg/L but less 
than 200 mg/L, effluent limitations shall be based on a hardness value of 150 mg/L.  For 
waters with hardness concentrations greater than or equal to 200 mg/L, effluent 
limitations shall be based on a hardness value of 200 mg/L.  The effluent limitations 
contained in Tables 8A, 8B, and 8C apply in lieu of those contained in Section V.A.1.g, 
above for respective parameters applicable to the discharge. 

Table 8A. Effluent Limitations – Discharges to the Sacramento River and Its Tributaries Above 
the State Highway 32 Bridge at Hamilton City – Hardness 0 to <40 mg/L 

Parameter Units 
Hardness in mg/L (H) 

H <10 10≤ H <20 20≤ H <30 30≤ H <40 
Maximum 

Daily 
Maximum 

Daily 
Maximum 

Daily 
Maximum 

Daily 
Cadmium, Total 
Recoverable 

µg/L 0.02 0.07 0.13 0.19 

Copper, Total Recoverable µg/L 0.9 2.3 3.7 5.0 
Zinc, Total Recoverable µg/L 2.8 7.1 11 14 

Table 8B. Effluent Limitations – Discharges to the Sacramento River and Its Tributaries Above 
the State Highway 32 Bridge at Hamilton City – Hardness 40 to <80 mg/L 

Parameter Units 
Hardness in mg/L (H) 

40≤ H <50 50≤ H <60 60≤ H <70 70≤ H <80 
Maximum 

Daily 
Maximum 

Daily 
Maximum 

Daily 
Maximum 

Daily 
Cadmium, Total 
Recoverable 

µg/L 0.26 0.32 0.39 0.46 

Copper, Total Recoverable µg/L 6.2 7.5 8.7 9.9 
Zinc, Total Recoverable µg/L 18 21 24 27 

Table 8C. Effluent Limitations – Discharges to the Sacramento River and Its Tributaries Above 
the State Highway 32 Bridge at Hamilton City – Hardness ≥80 mg/L 

Parameter Units 
Hardness in mg/L (H) 

80≤ H <90 90≤ H <100 100≤ H <200 H ≥200 
Maximum 

Daily 
Maximum 

Daily 
Maximum 

Daily 
Maximum 

Daily 
Cadmium, Total 
Recoverable 

µg/L 0.54 0.61 1.0 1.4 

Copper, Total Recoverable µg/L 11 12 19 24 
Zinc, Total Recoverable µg/L 30 33 48 61 
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c. The discharge of pollutants subject to effluent limitations, as identified in the Notice of 

Applicability from the Executive Officer, shall not exceed the effluent limitations contained 
in Table 9 for all limited threat discharges to all waters in the Sacramento and San 
Joaquin River Basins and waters designated as COLD in the Tulare Lake Basin.  The 
effluent limitations contained in Table 9 apply in lieu of those contained in Section V.A.1.c 
and f above for respective parameters applicable to the discharge. 

 
Table 9. Effluent Limitations – Discharges to All Waters in the Sacramento and 

San Joaquin River Basins and Waters Designated as COLD in the 
Tulare Lake Basin 

Parameter Units Instantaneous Maximum 

Persistent Chlorinated Hydrocarbon Pesticides µg/L ND1 

1 The non-detectable (ND) limitation applies to each individual pesticide. No individual pesticide may 
be present in the discharge at detectable concentrations. The Discharger shall use USEPA standard 
analytical techniques with a maximum acceptable detection level of 0.5 μg/L (SIP minimum level). 
Persistent chlorinated hydrocarbon pesticides include aldrin, dieldrin, chlordane, endrin, endrin 
aldehyde, heptachlor, heptachlor epoxide, hexachlorocyclohexane (alpha-BHC, beta-BHC, delta-
BHC, and gamma-BHC), endosulfan (alpha and beta), endosulfan sulfate, toxaphene, 4,4'DDD, 
4,4'DDE, and 4,4'DDT. 

d. Temperature.  For discharges within the legal boundaries of the Sacramento-San 
Joaquin Delta, if specified in the Notice of Applicability, the maximum temperature of the 
discharge shall not exceed the natural receiving water temperature by more than 20°F. 

 
B. Technology-Based Effluent Limitations 

1. Tier 1A, Tier 1B, Tier 2, and Tier 3 – All Discharges 
a. BOD, TSS, and Settleable Solids.  BOD, TSS, and settleable solids in the 

discharge shall not exceed the effluent limitations in Table 10, below, as identified in 
the Notice of Applicability from the Executive Officer. 

Table 10. Effluent Limitations for BOD, TSS, and Settleable Solids 

Parameter Units 
Effluent Limitations  

Average 
Monthly 

Maximum 
Daily 

Biochemical Oxygen 
Demand (5-day @ 20°C) mg/L 10 20 

Total Suspended Solids mg/L 10 20 
Settleable Solids mL/L -- 0.1 
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2. Volatile Organic Compounds (VOC’s) Applicable to Remediation Sites. The 
discharge of treated wastewater from site investigations and/or cleanup of sites 
contaminated with volatile organic compounds shall not exceed the effluent limitations in 
Table 11, below, as identified in the Notice of Applicability from the Executive Officer.  
Table 11 contains a partial list of VOC’s and is not intended to limit the Executive Officer 
from identifying additional VOC’s for Water Quality Based Effluent Limitations; all VOC’s 
not listed in Table 11 will have Maximum Daily Effluent Limitations of 0.5 μg/L. 

Table 11. VOC Effluent Limitations for Remediation Projects 

Parameter Units Maximum Daily Effluent 
Limitations 

1,1-Dichloroethane μg/L 0.5 
1,1-Dichloroethene μg/L 0.5 
1,1,1-Trichloroethane μg/L 0.5 
1,1,2-Trichloroethane μg/L 0.5 
1,1,2,2-Tetrachloroethane μg/L 0.5 
1,2-Dichlorobenzene μg/L 0.5 
1,2-Dichloroethane μg/L 0.5 
1,2-dichloroethene (cis and trans) μg/L 0.5 
1,2-Dichloropropane μg/L 0.5 
1,2-Dibromo-3-Chloropropane μg/L 0.5 
1,2,3-Trichloropropane μg/L 0.5 
1,3-Butadiene μg/L 0.5 
1,3-Dichlorobenzene μg/L 0.5 
1,3-Dichloropropene (cis and trans) μg/L 0.5 
1,4-Dichlorobenzene μg/L 0.5 
2-Butanone μg/L 0.5 
2-Chloroethylvinyl ether μg/L 0.5 
2-Hexanone μg/L 0.5 
Acetone μg/L 0.5 
Acrolein μg/L 0.5 
Benzene μg/L 0.5 
Bromoform μg/L 0.5 
Bromomethane μg/L 0.5 
Carbon Disulfide μg/L 0.5 
Carbon Tetrachloride μg/L 0.5 
Chlorobenzene μg/L 0.5 
Chlorodibromomethane μg/L 0.5 
Chloroethane μg/L 0.5 
Chloroform μg/L 0.5 
Chloromethane μg/L 0.5 
Methylene Chloride μg/L 0.5 
Dichlorobromomethane μg/L 0.5 
Ethylbenzene μg/L 0.5 
Ethylene dibromide (EDB) μg/L 0.5 
MTBE (Methyl tertiary butyl ether) μg/L 0.5 
Stoddard Solvent μg/L 0.5 
Tetrachloroethylene μg/L 0.5 
Toluene μg/L 0.5 
Trichloroethylene μg/L 0.5 
Trichlorofluoromethane μg/L 0.5 
Vinyl Chloride μg/L 0.5 
Xylenes μg/L 0.5 
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3. Discharges Active from Hard Rock Mines.  The discharge from active mining and 
milling activities and in mine drainage1 from active copper, lead, zinc, gold, silver, and 
molybdenum mines shall not exceed the effluent limitations in Table 12, as identified in the 
Notice of Applicability from the Executive Officer.  Water Quality Based Effluent Limitations 
may be more stringent than the listed Technology Based Effluent Limitations in Table 12 
and will be discussed further in the NOA.   

Table 12. Technology-Based Effluent Limitations Applicable to Discharges from Active Hard Rock 
Mines 

Parameter Units 
Technology Based Effluent Limitations 

Average 
Monthly 

Maximum 
Daily 

Instantaneous 
Minimum 

Instantaneous 
Maximum 

pH standard 
units 

-- -- 6.0 9.0 

Total Suspended Solids mg/L 20 30 -- -- 
Cadmium, Total 
Recoverable µg/L 50 100 -- -- 

Copper, Total 
Recoverable µg/L 150 300 -- -- 

Lead, Total Recoverable µg/L 300 600 -- -- 
Mercury, Total 
Recoverable µg/L 1.0 2.0 -- -- 

Zinc, Total Recoverable µg/L 750 1,500 -- -- 

4. Petroleum Fuel Pollution Remediation Projects.  Discharges of treated groundwater 
from cleanup of petroleum fuel pollution shall not exceed the effluent limitations in 
Table 13, below, as identified in the Notice of Applicability from the Executive Officer. More 
stringent Water Quality-Based Effluent Limitations for the constituents listed in Table 13 
may be included in the Notice of Applicability, if applicable.   

  

                                                
1  Mine drainage is defined at 40 C.F.R. section 440.132(h) as “any water drained, pumped, or siphoned from a 

mine”. 
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Table 13. Effluent Limitations – Petroleum Fuel Pollution Remediation Projects 

Parameter Units Effluent Limitations 
Average Monthly Maximum Daily 

Priority Pollutants 
Benzene µg/L -- 0.5 
Ethylbenzene µg/L -- 0.5 
1,2-Dichloroethane µg/L 0.38 0.5 
Naphthalene µg/L -- 5.0 
Toluene µg/L -- 0.5 
Non-conventional Pollutants 
Di-isopropyl Ether µg/L -- 5 
Ethylene Dibromide µg/L 0.05 0.10 
Ethyl Tertiary Butyl Ether µg/L -- 5 
Methanol µg/L -- 20 
Methyl Tertiary Butyl Ether µg/L -- 1.0 
Carcinogenic PAHs1 µg/L 0.0044 0.0088 
Tertiary Amyl Methyl Ether µg/L -- 1.0 
Tertiary Butyl Alcohol µg/L -- 10 

Total Petroleum Hydrocarbons  
(Gasoline Range) µg/L -- 50 

Total Petroleum Hydrocarbons  
(Diesel Range) µg/L -- 50 

Xylene2 µg/L -- 0.5 
1 Applies to the sum of benzo[a]pyrene, benz[a]anthracene, benzo[b]fluroanthene, benzo[j]fluoranthene, 

benzo[k]fluoranthene, dibenz[a,j]acridine, dibenz[a,h]acridine, dibenz[a,h]anthracene, 7H-
dibenzo[c,g]carbazole, dibenzo[a,e]pyrene, dibenzo[a,h]pyrene, dibenzo[a,i]pyrene, dibenzo[a,l]pyrene, 
indeno[1,2,3-cd]pyrene, 5-methylchrysene, 1-nitropyrene, 4-nitropyrene, 1,6-dinitropyrene, 1,8-
dinitropyrene, 6-nitrocrysene, 2-nitrofluorene, and chrysene. 

2 Applies to the sum of o-xylene, m-xylene, and p-xylene. 

VI. LAND DISCHARGE SPECIFICATIONS – NOT APPLICABLE 
VII. RECYCLING SPECIFICATIONS – NOT APPLICABLE 
VIII. RECEIVING WATER LIMITATIONS 

A. Surface Water Limitations 
Receiving water limitations are based on water quality objectives contained in the Basin Plans 
for the Sacramento and San Joaquin River Basin and the Tulare Lake Basin and are a 
required part of this General Order.  Compliance with any amendment or revision to the water 
quality objectives contained in the Basin Plans adopted by the Central Valley Water Board 
subsequent to adoption of this General Order is also required.  Any discharge authorized for 
coverage under this General Order shall not cause the following in the receiving water: 
1. Un-ionized Ammonia.  Un-ionized ammonia to be present in amounts that adversely 

affect beneficial uses for all waterbodies, nor to be present in excess of 0.025 mg/L (as 
N) in waterbodies in the Tulare Lake Basin. 

2. Bacteria.  The fecal coliform concentration, based on a minimum of not less than five 
samples for any 30-day period, to exceed a geometric mean of 200 MPN/100 mL, nor 
more than 10 percent of the total number of fecal coliform samples taken during any 30-
day period to exceed 400 MPN/100 mL in waterbodies with the beneficial use of water 
contact recreation. 
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3. Biostimulatory Substances.  Water to contain biostimulatory substances which 
promote aquatic growths in concentrations that cause nuisance or adversely affect 
beneficial uses. 

4. Chemical Constituents.  Chemical constituents to be present in concentrations that 
adversely affect beneficial uses. 

5. Color.  Discoloration that causes nuisance or adversely affects beneficial uses. 
6. Dissolved Oxygen: 

a. For waterbodies outside the Sacramento-San Joaquin Delta and for waterbodies in 
the Tulare Lake Basin: 
i. The monthly median of the mean daily dissolved oxygen concentration to fall 

below 85 percent of saturation in the main water mass; 
ii. The 95 percentile dissolved oxygen concentration to fall below 75 percent of 

saturation; and 
iii. The dissolved oxygen concentration to be reduced below 5.0 mg/L at any time 

for waterbodies designated as warm freshwater habitat (WARM); or 
iv. The dissolved oxygen concentration to be reduced below 7.0 mg/L at any time 

for waterbodies designated as cold freshwater habitat (COLD) and/or 
spawning, reproduction, and/or early development (SPWN). 

b. Within the legal boundaries of the Sacramento-San Joaquin Delta, the dissolved 
oxygen concentrations shall not be reduced below:   
i. 7.0 mg/L in the Sacramento River (below the I Street Bridge) and in all Delta 

waters west of the Antioch Bridge;  
ii. 6.0 mg/L in the San Joaquin River (between Turner Cut and Stockton, 

1 September through 30 November); and  
iii. 5.0 mg/L in all other Delta waters except those bodies of water which are 

constructed for special purposes and from which fish have been excluded or 
where the fishery is not important as a beneficial use. 

7. Floating Material.  Floating material to be present in amounts that cause nuisance or 
adversely affect beneficial uses. 

8. Oil and Grease.  Oils, greases, waxes, or other materials to be present in 
concentrations that cause nuisance, result in a visible film or coating on the surface of 
the water or on objects in the water, or otherwise adversely affect beneficial uses. 

9. pH: 
a. The pH to be depressed below 6.5 or raised above 8.5 for waterbodies in the 

Sacramento and San Joaquin River Basins (except Goose Lake in Modoc County).   
b. The pH to be depressed below 7.5 nor raised above 9.5 within Goose Lake in 

Modoc County.   
c. The pH to be depressed below 6.5, raised above 8.3, nor changed by more than 

0.3 units for waterbodies in the Tulare Lake Basin. 
10. Pesticides: 

d. Pesticides to be present, individually or in combination, in concentrations that 
adversely affect beneficial uses; 
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e. Pesticides to be present in bottom sediments or aquatic life in concentrations that 
adversely affect beneficial uses; 

f. Total identifiable persistent chlorinated hydrocarbon pesticides to be present in the 
water column at concentrations detectable within the accuracy of analytical methods 
approved by U.S. EPA or the Executive Officer for waterbodies in the Sacramento 
and San Joaquin River Basins or prescribed in Standard Methods for the 
Examination of Water and Wastewater, 18th Edition, or other equivalent methods 
approved by the Executive Officer for waterbodies in the Tulare Lake Basin 
designated as cold freshwater habitat (COLD); 

g. Pesticide concentrations to exceed those allowable by applicable antidegradation 
policies (see State Water Board Resolution No. 68-16 and 40 C.F.R. 131.12.) for 
waterbodies in the Sacramento and San Joaquin River Basins;  

h. Pesticide concentrations to exceed the lowest levels technically and economically 
achievable for waterbodies in the Sacramento and San Joaquin River Basins;  

i. Pesticides to be present in concentration in excess of the maximum contaminant 
levels (MCL’s) set forth in CCR, Title 22, division 4, chapter 15 for waterbodies in 
the Sacramento and San Joaquin River Basins or specified in Table 64444-A 
(Organic Chemicals) of section 64444 of Title 22 of the CCR for waterbodies in the 
Tulare Lake Basin designated as municipal and domestic supply (MUN); nor 

j. Thiobencarb to be present in excess of 1.0 µg/L for waterbodies in the Sacramento 
and San Joaquin River Basins designated as municipal and domestic supply 
(MUN).  

11. Radioactivity: 
a. Radionuclides to be present in concentrations that are harmful or deleterious to 

human, plant, animal, or aquatic life nor that result in the accumulation of 
radionuclides in the food web to an extent that presents a hazard to human, plant, 
animal, or aquatic life. 

b. Radionuclides to be present in excess of the MCL’s specified in Table 64442 of 
section 64442 and Table 64443 of section 64443 of Title 22 of the California Code 
of Regulations.  

12. Suspended Sediments.  The suspended sediment load and suspended sediment 
discharge rate of surface waters to be altered in such a manner as to cause nuisance or 
adversely affect beneficial uses. 

13. Settleable Substances.  Substances to be present in concentrations that result in the 
deposition of material that causes nuisance or adversely affects beneficial uses. 

14. Suspended Material.  Suspended material to be present in concentrations that cause 
nuisance or adversely affect beneficial uses. 

15. Taste and Odors.  Taste- or odor-producing substances to be present in concentrations 
that impart undesirable tastes or odors to fish flesh or other edible products of aquatic 
origin, or that cause nuisance, or otherwise adversely affect beneficial uses or domestic 
or municipal water supplies. 

16. Temperature.   Where receiving water temperature limitations apply, as specified in the 
Notice of Applicability: 
a. For water bodies outside the legal boundaries of the Sacramento-San Joaquin 

Delta, the natural temperature to be increased by more than 5°F. 
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b. For water bodies within the legal boundaries of the Sacramento-San Joaquin Delta 
the discharge shall not cause the following in the water body: 

i. The creation of a zone, defined by water temperatures of more than 1°F above 
natural receiving water temperature, which exceeds 25 percent of the cross-
sectional area of the river channel at any point.  

ii. A surface water temperature rise greater than 4°F above the natural temperature 
of the receiving water at any time or place. 

c. For discharges to Deer Creek, source to Cosumnes River, temperature changes 
due to controllable factors shall not cause creek temperatures to exceed the 
objectives specified in Table 14. 

Table 14. Temperature Receiving Water Limitations for Deer Creek 
Period Daily Maximum (°F)1 Monthly Average (°F)2 

January and February 63 58 
March 65 60 
April 71 64 
May 77 68 
June 81 74 
July through September 81 77 
October 77 72 
November 73 65 
December 65 58 
1 Maximum not to be exceeded. 
2 Defined as a calendar month average. 

 
17. Toxicity.  Toxic substances to be present, individually or in combination, in 

concentrations that produce detrimental physiological responses in human, plant, 
animal, or aquatic life. 

18. Turbidity. Waters shall be free of changes in turbidity that cause nuisance or adversely 
affect beneficial uses. 
a. For waterbodies in the Sacramento and San Joaquin River Basins, turbidity: 

i. Shall not exceed 2 Nephelometric Turbidity Units (NTU) where natural turbidity 
is less than 1 NTU; 

ii. Shall not increase more than 1 NTU where natural turbidity is between 1 and 
5 NTUs; 

iii. Shall not increase more than 20 percent where natural turbidity is between 
5 and 50 NTUs; 

iv. Shall not increase more than 10 NTU where natural turbidity is between 50 and 
100 NTUs; nor 

v. Shall not increase more than 10 percent where natural turbidity is greater than 
100 NTUs. 

b. For waterbodies in the Tulare Lake Basin, turbidity shall not increase: 
i. More than 1 NTU where natural turbidity is between 0 and 5 NTUs. 
ii. More than 20 percent where natural turbidity is between 5 and 50 NTUs. 
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iii. More than 10 NTU where natural turbidity is between 50 and 100 NTUs. 
iv. More than 10 percent where natural turbidity is greater than 100 NTUs. 

B. Groundwater Limitations – Not Applicable 

IX. PROVISIONS 

A. Standard Provisions 
1. All Dischargers authorized to discharge under this General Order shall comply with all 

Standard Provisions (federal NPDES standard conditions from 40 C.F.R. part 122) 
included in Attachment B of this General Order. 

2. All Dischargers authorized to discharge under this General Order shall comply with the 
following provisions. In the event that there is any conflict, duplication, or overlap 
between provisions specified by this General Order, the more stringent provision shall 
apply: 
a. After notice and opportunity for a hearing, this General Order may be terminated or 

modified for cause, including, but not limited to: 
i. violation of any term or condition contained in this General Order; 
ii. obtaining this General Order by misrepresentation or by failing to disclose fully 

all relevant facts; 
iii. a change in any condition that requires either a temporary or permanent 

reduction or elimination of the authorized discharge; and 
iv. a material change in the character, location, or volume of discharge. 
The Central Valley Water Board may review and revise this Order at any time upon 
application of any affected person or the Central Valley Water Board's own motion. 

b. If a toxic effluent standard or prohibition (including any scheduled compliance 
specified in such effluent standard or prohibition) is established under section 
307(a) of the CWA, or amendments thereto, for a toxic pollutant that is present in 
the discharge authorized herein, and such standard or prohibition is more stringent 
than any limitation upon such pollutant in this General Order, the Central Valley 
Water Board will revise or modify this General Order in accordance with such toxic 
effluent standard or prohibition. 
All Dischargers authorized to discharge under this General Order shall comply with 
effluent standards and prohibitions within the time provided in the regulations that 
establish those standards or prohibitions, even if this General Order has not yet 
been modified. 

c. This General Order shall be modified, or alternately revoked and reissued, to 
comply with any applicable effluent standard or limitation issued or approved under 
sections 301(b)(2)(C) and (D), 304(b)(2), and 307(a)(2) of the CWA, if the effluent 
standard or limitation so issued or approved: 
i. Contains different conditions or is otherwise more stringent than any effluent 

limitation in this General Order; or 
ii. Controls any pollutant limited in this General Order. 

The General Order, as modified or reissued under this paragraph, shall also contain 
any other requirements of the CWA then applicable. 
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d. The provisions of this General Order are severable.  If any provision of this General 
Order is found invalid, the remainder of this General Order shall not be affected. 

e. All Dischargers authorized to discharge under this General Order shall take all 
reasonable steps to minimize any adverse effects to waters of the State or users of 
those waters resulting from any discharge or disposal in violation of this General 
Order.  Reasonable steps shall include such accelerated or additional monitoring as 
necessary to determine the nature and impact of the non-complying discharge or 
sludge use or disposal. 

f. A copy of this General Order and the Notice of Applicability shall be maintained at 
the discharge facility and be available at all times to operating personnel. Key 
operating personnel shall be familiar with its content. 

g. Safeguard to electric power failure: 
i. All Dischargers authorized to discharge under Tier 2 and Tier 3, if applicable, 

of this General Order shall provide safeguards to assure that, should there be 
reduction, loss, or failure of electric power, the discharge shall comply with the 
terms and conditions of this General Order. 

ii. Upon written request by the Central Valley Water Board, the Discharger shall 
submit a written description of safeguards.  Such safeguards may include 
alternate power sources, standby generators, retention capacity, operating 
procedures, or other means.  A description of the safeguards provided shall 
include an analysis of the frequency, duration, and impact of power failures 
experienced over the past 5 years on effluent quality and on the capability of 
the Discharger to comply with the terms and conditions of the Order. The 
adequacy of the safeguards is subject to the approval of the Central Valley 
Water Board. 

iii. Should the treatment system not include safeguards against reduction, loss, or 
failure of electric power, or should the Central Valley Water Board not approve 
the existing safeguards, the Discharger shall, within 90 days of having been 
advised in writing by the Central Valley Water Board that the existing 
safeguards are inadequate, provide to the Central Valley Water Board and 
U.S. EPA a schedule of compliance for providing safeguards such that in the 
event of reduction, loss, or failure of electric power, the Discharger shall 
comply with the terms and conditions of this General Order. The schedule of 
compliance shall, upon approval of the Central Valley Water Board, become a 
condition of this General Order. 

h. The Discharger, upon written request of the Central Valley Water Board, shall file 
with the Board a technical report on its preventive (failsafe) and contingency 
(cleanup) plans for controlling accidental discharges, and for minimizing the effect of 
such events. This report may be combined with that required under the Central 
Valley Water Board Standard Provision contained in section IX.A.2.i below, of this 
General Order. 
The technical report shall: 
i. Identify the possible sources of spills, leaks, untreated waste by-pass, and 

contaminated drainage.  Loading and storage areas, power outage, waste 
treatment unit outage, and failure of process equipment, tanks and pipes 
should be considered. 
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ii. Evaluate the effectiveness of present facilities and procedures and state when 
they became operational. 

iii. Predict the effectiveness of the proposed facilities and procedures and provide 
an implementation schedule containing interim and final dates when they will 
be constructed, implemented, or operational. 

The Central Valley Water Board, after review of the technical report, may establish 
conditions which it deems necessary to control accidental discharges and to 
minimize the effects of such events. Such conditions shall be incorporated as part of 
this Order, upon notice to the Discharger. 

i. The Discharger shall submit technical reports as directed by the Executive Officer.  
All technical reports required herein that involve planning, investigation, evaluation, 
or design, or other work requiring interpretation and proper application of 
engineering or geologic sciences, shall be prepared by or under the direction of 
persons registered to practice in California pursuant to California Business and 
Professions Code, sections 6735, 7835, and 7835.1.  To demonstrate compliance 
with Title 16, CCR, sections 415 and 3065, all technical reports must contain a 
statement of the qualifications of the responsible registered professional(s).  As 
required by these laws, completed technical reports must bear the signature(s) and 
seal(s) of the registered professional(s) in a manner such that all work can be 
clearly attributed to the professional responsible for the work. 

j. The Central Valley Water Board is authorized to enforce the terms of this permit 
under several provisions of the Water Code, including, but not limited to, sections 
13385, 13386, and 13387. 

k. In the event of any change in control or ownership of land or waste discharge 
facilities presently owned or controlled by the Discharger, the Discharger shall notify 
the succeeding owner or operator of the existence of this General Order by letter, a 
copy of which shall be immediately forwarded to the Central Valley Water Board. 
To assume operation under this General Order, the succeeding owner or operator 
must apply in writing to the Executive Officer requesting transfer of the General 
Order.  The request must contain the requesting entity's full legal name, the state of 
incorporation if a corporation, address and telephone number of the persons 
responsible for contact with the Central Valley Water Board and a statement.  The 
statement shall comply with the signatory and certification requirements in the 
federal Standard Provisions (Attachment B, section V.B) and state that the new 
owner or operator assumes full responsibility for compliance with this General 
Order.  Failure to submit the request shall be considered a discharge without 
requirements, a violation of the Water Code.  Transfer shall be approved or 
disapproved in writing by the Executive Officer. 

l. Failure to comply with provisions or requirements of this General Order, or violation 
of other applicable laws or regulations governing discharges from the discharge 
facility, may subject the Discharger to administrative or civil liabilities, criminal 
penalties, and/or other enforcement remedies to ensure compliance. Additionally, 
certain violations may subject the Discharger to civil or criminal enforcement from 
appropriate local, state, or federal law enforcement entities. 

m. In the event the Discharger does not comply or will be unable to comply for any 
reason, with any prohibition, effluent limitation, or receiving water limitation of this 
General Order, the Discharger shall notify the Central Valley Water Board by 
telephone within 24 hours of having knowledge of such noncompliance, and shall 
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confirm this notification in writing within five days, unless the Central Valley Water 
Board waives confirmation. The written notification shall state the nature, time, 
duration, and cause of noncompliance, and shall describe the measures being 
taken to remedy the current noncompliance and prevent recurrence including, 
where applicable, a schedule of implementation. Other noncompliance requires 
written notification as above at the time of the normal monitoring report. 

Fresno Office: (559) 445-5116 
Rancho Cordova Office: (916) 464-3291 
Redding Office: (530) 224-4845 

B. Monitoring and Reporting Program (MRP) Requirements 
All Dischargers authorized to discharge under this General Order shall comply with the MRP, 
and future revisions thereto, in Attachment C of this Order and as specified in the Notice of 
Applicability from the Executive Officer. 

C. Special Provisions 
1. Reopener Provisions 

a. Conditions that necessitate a major modification of a permit are described in 
40 C.F.R. section 122.62, including, but not limited to: 
i. If new or amended applicable water quality standards are promulgated or 

approved pursuant to section 303 of the CWA, or amendments thereto, this 
permit may be reopened and modified in accordance with the new or amended 
standards. 

ii. When new information, that was not available at the time of permit issuance, 
would have justified different permit conditions at the time of issuance. 

b. Regional Monitoring Program.  The Central Valley Water Board is developing a 
Regional Monitoring Program for the Sacramento-San Joaquin Delta.  This Order 
may be reopened to modify the monitoring requirements to implement the Regional 
Monitoring Program. 

c. Drinking Water Policy. On 26 July 2013 the Central Valley Water Board adopted 
Resolution No. R5-2013-0098 amending the Basin Plan and establishing a Drinking 
Water Policy.  The State Water Board approved the Drinking Water Policy on 
3 December 2013.  This Order may be reopened to incorporate monitoring of 
drinking water constituents to implement the Drinking Water Policy. 

d. Total Residual Chlorine. If a state-wide policy for total residual chlorine is adopted 
during the term of this General Order, this General Order may be reopened to 
include a revised reporting level (RL) to determine compliance with effluent 
limitations for total residual chlorine discharges consistent with the state-wide policy. 

2. Special Studies, Technical Reports and Additional Monitoring Requirements 
a. Toxicity Reduction Evaluation Requirements. For compliance with the Basin 

Plan’s narrative toxicity objective, this General Order requires all Dischargers of Tier 
2 and Tier 3 discharges to conduct chronic whole effluent toxicity (WET) testing, as 
specified in the MRP (Attachment C, section V). Furthermore, this Provision requires 
the Discharger to investigate the causes of, and identify corrective actions to reduce 
or eliminate effluent toxicity. If the discharge exceeds the numeric toxicity monitoring 
trigger during accelerated monitoring established in this Provision, the Discharger 
may be required to submit a report of waste discharge for application for an 
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individual NPDES permit. This Provision includes procedures for accelerated chronic 
toxicity monitoring. 
i. Numeric Toxicity Monitoring Trigger. The numeric toxicity monitoring trigger 

to initiate accelerated monitoring is >1 TUc, or as specified in the NOA by the 
Executive Officer (where TUc = 100/NOEC). The monitoring trigger is not an 
effluent limitation; it is the toxicity threshold at which the Discharger is required 
to begin accelerated monitoring. 

ii. Accelerated Monitoring Specifications. If the numeric toxicity monitoring 
trigger is exceeded during regular chronic toxicity testing and the Discharger has 
60 or more days remaining prior to termination of the project, the Discharger 
shall initiate accelerated monitoring within 14-days of notification by the 
laboratory of the exceedance. Accelerated monitoring shall consist of four 
chronic toxicity tests conducted once every two weeks using the species that 
exhibited toxicity. The following protocol shall be used for accelerated 
monitoring: 
(a) If the results of four consecutive accelerated monitoring tests do not 

exceed the monitoring trigger, the Discharger may cease accelerated 
monitoring and resume regular chronic toxicity monitoring. However, 
notwithstanding the accelerated monitoring results, if there is adequate 
evidence of a pattern of effluent toxicity, the Executive Officer may require 
that the Discharger cease discharging to surface water under this General 
Order and require submittal of a report of waste discharge for application 
for an individual NPDES permit in order to continue discharging to surface 
water. 

(b) If the source(s) of the toxicity is easily identified (e.g., temporary plant 
upset), the Discharger shall make necessary corrections to the facility and 
shall continue accelerated monitoring until four consecutive accelerated 
tests do not exceed the monitoring trigger. Upon confirmation that the 
effluent toxicity has been removed, the Discharger may cease accelerated 
monitoring and resume regular chronic toxicity monitoring. 

(c) If the result of any accelerated toxicity test exceeds the monitoring trigger, 
the discharge may no longer be eligible for coverage under this Order.  To 
continue coverage under this Order the discharger must demonstrate to 
the satisfaction of the Executive Officer that the discharge is not causing 
chronic toxicity in the receiving water.  Otherwise, in order to continue 
discharging to surface water the discharger must submit a report of waste 
discharge for application for an individual NPDES permit. The discharge to 
surface water shall not continue until the Executive Officer authorizes 
continued coverage under this General Order or until the Central Valley 
Water Board adopts an individual NPDES permit for the discharge. 

b. Closure Certification for Discharges from Drinking Water Supply Systems.  If a 
drinking water supply system Discharger received an exception as allowed by 
section 5.3 of the SIP, then upon termination of the discharge, certification is 
required by a qualified biologist that the beneficial uses of the receiving water have 
been restored.  The Closure Certification is to be submitted with the request for 
termination of coverage (Attachment E). 
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3. Best Management Practices and Pollution Prevention 
a. Best Management Practices (BMP’s).  Each Discharger with a treatment system 

(Tier 2 and Tier 3) authorized to discharge under this General Order shall develop 
and implement BMP’s that include site-specific plans and procedures implemented 
and/or to be implemented to prevent the generation and potential release of 
pollutants from the discharge facility to waters of the State.  These BMP 
requirements are not automatically required for Tier 1 Dischargers.  However, when 
appropriate the Executive Officer may require the BMP requirements for Tier 1 
Dischargers in the NOA.  The BMP’s shall be consistent with the general guidance 
contained in the U.S. EPA Guidance Manual for Developing Best Management 
Practices (BMPs) (EPA 833-B-93-004). In particular, a risk assessment of each area 
identified by the Discharger shall be performed that will ensure proper operation and 
maintenance, prevent the additional chemicals or other substances from being 
introduced into the discharge, and prevent the addition of pollutants from the other 
non-permitted process waters, spills, or other sources of pollutants at the discharge 
facility. The necessary BMP’s shall be identified, developed, and implemented prior 
to the initiation of the discharge to ensure compliance with this Order and with the 
effluent limitations specified in the NOA. Each Discharger shall update and amend 
the BMP Plan as necessary to maintain compliance with this General Order. Each 
Discharger shall make the BMP Plan available to Central Valley Water Board staff 
upon request. 

b. Pollution Prevention and Monitoring and Reporting Plan (PPMRP). Water 
suppliers enrolling under this General Order that have or propose to have multiple 
discharge points shall prepare and implement a PPMRP in lieu of the specific 
Effluent Monitoring Requirements and Receiving Water Monitoring Requirements 
contained in sections IV and VIII of the Monitoring and Reporting Program 
(Attachment C). The PPMRP must be submitted with the Notice of Intent and is 
subject to approval by the Executive Officer. The PPMRP shall include, at a 
minimum, the elements identified in Attachment G and shall be prepared and 
implemented in accordance with the General Monitoring Provisions, Other Monitoring 
Requirements, and Reporting Requirements contained in sections I, IX, and X, 
respectively, of the Monitoring and Reporting Program (Attachment C). 

c. Salinity. Each Discharger authorized under this General Order shall use practices to 
minimize discharges of salinity. For Dischargers with elevated salinity, i.e., effluent 
electrical conductivity greater than 900 µmhos/cm, flow greater than or equal to 0.25 
MGD, and planned continuous discharge for 180 days or more, shall submit a 
Salinity Evaluation and Minimization Plan within 60 days of initiating a new discharge 
under this Order, to ensure adequate measures are developed and implemented by 
the Discharger to reduce the discharge of salinity and by which the discharger will 
minimize any increase in effluent salinity as the result of treatment of the wastewater, 
if applicable.  Under limited circumstances the Executive Officer may waive this 
requirement in the NOA.  For example, for construction dewatering projects where 
the groundwater is naturally high in salinity. 

4. Construction, Operation and Maintenance Specifications – Not Applicable 
5. Special Provisions for Municipal Facilities (POTW’s Only) – Not Applicable 
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6. Other Special Provisions 
a. Collected screenings and other solids removed from liquid wastes shall be 

disposed of in a manner that is consistent with Chapter 15, Division 3, Title 23 of 
the CCR and approved by the Executive Officer.  
Any proposed change in solids use or disposal practice shall be reported to the 
Executive Officer and U.S. EPA Regional Administrator at least 90 days in advance 
of the change. 

7. Compliance Schedules – Not Applicable 

X. COMPLIANCE DETERMINATION 

A. Instantaneous Maximum Effluent Limitation for Persistent Chlorinated Hydrocarbon 
Pesticides (Sections V.A.1.c and V.A.1.f). The non-detectable (ND) instantaneous 
maximum effluent limitation for persistent chlorinated hydrocarbon pesticides applies to each 
individual pesticide. No individual pesticide may be present in the discharge at detectable 
concentrations. The Discharger shall use U.S. EPA standard analytical techniques for 
analyzing persistent chlorinated hydrocarbon pesticides with a maximum RL not to exceed 
the minimum levels (ML’s) listed in Appendix 4 of the SIP (Table 2d).  If the analytical result 
of a single effluent grab sample is detected for any persistent chlorinated hydrocarbon 
pesticide and the result is greater than or equal to the applicable ML listed in Appendix 4 of 
the SIP, a violation will be flagged and the Discharger will be considered out of compliance 
for that single sample. 

B. Aluminum Effluent Limitations (Section V.A.1.e).  Compliance with the final effluent 
limitations for aluminum can be demonstrated using either total or acid-soluble (inductively 
coupled plasma/atomic emission spectrometry or inductively coupled plasma/mass 
spectrometry) analysis methods, as supported by U.S. EPA’s Ambient Water Quality Criteria 
for Aluminum document (EPA 440/5-86-008), or other standard methods that exclude 
aluminum silicate particles as approved by the Executive Officer. 

C. Total Residual Chlorine Effluent Limitations (Table 4, Section V.A.1.e). Monitoring for 
chlorine residual or for dechlorination agent residual in the effluent are appropriate methods 
for compliance determination.  A positive residual dechlorination agent in the effluent 
indicates that chlorine is not present in the discharge, which demonstrates compliance with 
the effluent limitations.  This type of monitoring can also be used to prove that some chlorine 
residual exceedances are false positives.  For Dischargers that dechlorinate, field monitoring 
data showing either a positive dechlorination agent residual or a chlorine residual at or below 
the prescribed limit are sufficient to show compliance with the total residual chlorine effluent 
limitations, as long as the instruments are maintained and calibrated in accordance with the 
manufacturer’s recommendations. 
Any excursion above the 1-hour average or 4-day average total residual chlorine effluent 
limitations and greater than or equal to an RL of 0.08 mg/L or a future RL included in a state-
wide policy adopted by the State Water Board is a violation.   
If the Discharger conducts continuous monitoring and the Discharger can demonstrate, 
through data collected from a back-up monitoring system, that a chlorine spike recorded by 
the continuous monitor was not actually due to chlorine, then any excursion resulting from the 
recorded spike will not be considered an exceedance, but rather reported as a false positive.  
Records supporting validation of false positives shall be maintained in accordance with 
Section IV Standard Provisions (Attachment B). 
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D. Priority Pollutant Effluent Limitations (Sections V.A.1.f and g).  Compliance with effluent 
limitations for priority pollutants shall be determined in accordance with Section 2.4.5 of the 
SIP, as follows: 
1. Dischargers shall be deemed out of compliance with an effluent limitation, if the 

concentration of the priority pollutant in the monitoring sample is greater than the effluent 
limitation and greater than or equal to the RL. 

2. Dischargers shall be required to conduct a Pollutant Minimization Program (PMP) in 
accordance with section 2.4.5.1 of the SIP when there is evidence that the priority 
pollutant is present in the effluent above an effluent limitation and either: 
a. A sample result is reported as detected, but not quantified (DNQ) and the effluent 

limitation is less than the RL; or  
b. A sample result is reported as non-detect (ND) and the effluent limitation is less 

than the method detection limit (MDL). 
3. When determining compliance with an average monthly effluent limitation (AMEL) and 

more than one sample result is available in a month, the discharger shall compute the 
arithmetic mean unless the data set contains one or more reported determinations of 
DNQ or ND. In those cases, the discharger shall compute the median in place of the 
arithmetic mean in accordance with the following procedure: 
a. The data set shall be ranked from low to high, reported ND determinations lowest, 

DNQ determinations next, followed by quantified values (if any). The order of the 
individual ND or DNQ determinations is unimportant. 

b. The median value of the data set shall be determined. If the data set has an odd 
number of data points, then the median is the middle value. If the data set has an 
even number of data points, then the median is the average of the two values 
around the middle unless one or both of the points are ND or DNQ, in which case 
the median value shall be the lower of the two data points where DNQ is lower 
than a value and ND is lower than DNQ. 

4. If a sample result, or the arithmetic mean or median of multiple sample results, is below 
the RL, and there is evidence that the priority pollutant is present in the effluent above an 
effluent limitation and the discharger conducts a PMP (as described in section 2.4.5.1), 
the discharger shall not be deemed out of compliance. 

E. Dissolved Oxygen Receiving Water Limitation (Section VIII.A.6).  Regular receiving water 
monitoring is required in the Monitoring and Reporting Program (Attachment C), with a 
frequency specified in the NOA sufficient to evaluate the impacts of the discharge and 
compliance with this General Order.  Regular receiving water monitoring data, measured at 
the upstream and downstream receiving water monitoring locations identified in the Notice of 
Applicability, will be used to determine compliance with parts VIII.A.6.a.iii, VIII.A.6.a.iv, 
VIII.A.6.b.i, VIII.A.6.b.ii, and VIII.A.6.b.iii of the dissolved oxygen receiving water limitation to 
ensure the discharge does not cause the dissolved oxygen concentrations in the receiving 
water to be reduced below the applicable dissolved oxygen concentration at any 
time.  However, should more frequent dissolved oxygen receiving water monitoring be 
conducted, Central Valley Water Board staff may evaluate compliance with parts VIII.A.6.a.i 
and VIII.A.6.a.ii. 

F. pH Receiving Water Limitation (Section VIII.A.9).  Regular receiving water monitoring is 
required in the Monitoring and Reporting Program (Attachment C), with a frequency specified 
in the NOA sufficient to evaluate the impacts of the discharge and compliance with this 
General Order.  Regular receiving water monitoring data, measured at the upstream and 
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downstream receiving water monitoring locations identified in the Notice of Applicability, will 
be used to determine compliance with section VIII.A.9, the pH receiving water limitation to 
ensure the discharge does not cause the pH in the receiving water to be changed more than 
allowed in parts VIII.A.9.a, VIII.A.9.b, and VIII.A.9.c.   

G. Temperature Receiving Water Limitation (Section VIII.A.16).  Regular receiving water 
monitoring is required in the Monitoring and Reporting Program (Attachment C), with a 
frequency specified in the NOA sufficient to evaluate the impacts of the discharge and 
compliance with this General Order.  Regular receiving water monitoring data, measured at 
the upstream and downstream receiving water monitoring locations identified in the Notice of 
Applicability, will be used to determine compliance with section VIII.A.16.   

H. Temperature Effluent Limitations (Section V.A.5.d). Compliance with the final effluent 
limitations for temperature shall be ascertained using the daily average effluent temperature at 
Monitoring Location EFF-001 and the daily average temperature of the upstream receiving 
water measured on the same day at Monitoring Location RSW-001U. 

I. Turbidity Receiving Water Limitation (Section VIII.A.18).  Regular receiving water 
monitoring is required in the Monitoring and Reporting Program (Attachment C), with a 
frequency specified in the NOA sufficient to evaluate the impacts of the discharge and 
compliance with this General Order.  Regular receiving water monitoring data, measured at 
the upstream and downstream receiving water monitoring locations identified in the Notice of 
Applicability, will be used to determine compliance with section VIII.A.18, the turbidity 
receiving water limitation to ensure the discharge does not cause the turbidity in the receiving 
water to be increased.   
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A.  
ATTACHMENT A – DEFINITIONS 

Arithmetic Mean (µ) 
Also called the average, is the sum of measured values divided by the number of samples. For ambient 
water concentrations, the arithmetic mean is calculated as follows: 

 Arithmetic mean = µ = Σx / n  where:   Σx is the sum of the measured ambient water 
concentrations, and n is the number of samples. 

Average Monthly Effluent Limitation (AMEL) 
The highest allowable average of daily discharges over a calendar month, calculated as the sum of all 
daily discharges measured during a calendar month divided by the number of daily discharges 
measured during that month. 

Average Weekly Effluent Limitation (AWEL) 
The highest allowable average of daily discharges over a calendar week (Sunday through Saturday), 
calculated as the sum of all daily discharges measured during a calendar week divided by the number 
of daily discharges measured during that week. 

Bioaccumulative 
Those substances taken up by an organism from its surrounding medium through gill membranes, 
epithelial tissue, or from food and subsequently concentrated and retained in the body of the organism. 

Carcinogenic 
Carcinogenic pollutants are substances that are known to cause cancer in living organisms. 

Coefficient of Variation (CV) 
CV is a measure of the data variability and is calculated as the estimated standard deviation divided by 
the arithmetic mean of the observed values. 

Daily Discharge 
Daily Discharge is defined as either: (1) the total mass of the constituent discharged over the calendar 
day (12:00 am through 11:59 pm) or any 24-hour period that reasonably represents a calendar day for 
purposes of sampling (as specified in the permit), for a constituent with limitations expressed in units of 
mass or; (2) the unweighted arithmetic mean measurement of the constituent over the day for a 
constituent with limitations expressed in other units of measurement (e.g., concentration).  

The daily discharge may be determined by the analytical results of a composite sample taken over the 
course of one day (a calendar day or other 24-hour period defined as a day) or by the arithmetic mean 
of analytical results from one or more grab samples taken over the course of the day. 

For composite sampling, if 1 day is defined as a 24-hour period other than a calendar day, the 
analytical result for the 24-hour period will be considered as the result for the calendar day in which the 
24-hour period ends. 

Detected, but Not Quantified (DNQ) 
DNQ are those sample results less than the RL, but greater than or equal to the laboratory’s MDL. 
Sample results reported as DNQ are estimated concentrations. 

Effluent Concentration Allowance (ECA) 
ECA is a value derived from the water quality criterion/objective, dilution credit, and ambient 
background concentration that is used, in conjunction with the coefficient of variation for the effluent 
monitoring data, to calculate a long-term average (LTA) discharge concentration. The ECA has the 
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same meaning as waste load allocation (WLA) as used in U.S. EPA guidance (Technical Support 
Document For Water Quality-based Toxics Control, March 1991, second printing, EPA/505/2-90-001). 

Enclosed Bays 
Enclosed Bays means indentations along the coast that enclose an area of oceanic water within distinct 
headlands or harbor works. Enclosed bays include all bays where the narrowest distance between the 
headlands or outermost harbor works is less than 75 percent of the greatest dimension of the enclosed 
portion of the bay. Enclosed bays include, but are not limited to, Humboldt Bay, Bodega Harbor, 
Tomales Bay, Drake’s Estero, San Francisco Bay, Morro Bay, Los Angeles-Long Beach Harbor, Upper 
and Lower Newport Bay, Mission Bay, and San Diego Bay. Enclosed bays do not include inland 
surface waters or ocean waters. 

Estimated Chemical Concentration 
The estimated chemical concentration that results from the confirmed detection of the substance by the 
analytical method below the ML value. 

Estuaries 
Estuaries means waters, including coastal lagoons, located at the mouths of streams that serve as 
areas of mixing for fresh and ocean waters. Coastal lagoons and mouths of streams that are 
temporarily separated from the ocean by sandbars shall be considered estuaries. Estuarine waters 
shall be considered to extend from a bay or the open ocean to a point upstream where there is no 
significant mixing of fresh water and seawater. Estuarine waters included, but are not limited to, the 
Sacramento-San Joaquin Delta, as defined in Water Code section 12220, Suisun Bay, Carquinez Strait 
downstream to the Carquinez Bridge, and appropriate areas of the Smith, Mad, Eel, Noyo, Russian, 
Klamath, San Diego, and Otay rivers. Estuaries do not include inland surface waters or ocean waters. 

Inland Surface Waters 
All surface waters of the state that do not include the ocean, enclosed bays, or estuaries. 

Instantaneous Maximum Effluent Limitation 
The highest allowable value for any single grab sample or aliquot (i.e., each grab sample or aliquot is 
independently compared to the instantaneous maximum limitation). 

Instantaneous Minimum Effluent Limitation 
The lowest allowable value for any single grab sample or aliquot (i.e., each grab sample or aliquot is 
independently compared to the instantaneous minimum limitation). 

Maximum Daily Effluent Limitation (MDEL) 
The highest allowable daily discharge of a pollutant, over a calendar day (or 24-hour period). For 
pollutants with limitations expressed in units of mass, the daily discharge is calculated as the total mass 
of the pollutant discharged over the day. For pollutants with limitations expressed in other units of 
measurement, the daily discharge is calculated as the arithmetic mean measurement of the pollutant 
over the day. 

Median 
The middle measurement in a set of data. The median of a set of data is found by first arranging the 
measurements in order of magnitude (either increasing or decreasing order). If the number of 
measurements (n) is odd, then the median = X(n+1)/2. If n is even, then the median = (Xn/2 + X(n/2)+1)/2 
(i.e., the midpoint between the n/2 and n/2+1). 
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Method Detection Limit (MDL) 
MDL is the minimum concentration of a substance that can be measured and reported with 99 percent 
confidence that the analyte concentration is greater than zero, as defined in in 40 C.F.R. part 136, 
Attachment B, revised as of July 3, 1999. 

Minimum Level (ML) 
ML is the concentration at which the entire analytical system must give a recognizable signal and 
acceptable calibration point. The ML is the concentration in a sample that is equivalent to the 
concentration of the lowest calibration standard analyzed by a specific analytical procedure, assuming 
that all the method specified sample weights, volumes, and processing steps have been followed. 

Not Detected (ND) 
Sample results which are less than the laboratory’s MDL. 

Persistent Pollutants 
Persistent pollutants are substances for which degradation or decomposition in the environment is 
nonexistent or very slow. 

Pollutant Minimization Program (PMP) 
PMP means waste minimization and pollution prevention actions that include, but are not limited to, 
product substitution, waste stream recycling, alternative waste management methods, and education of 
the public and businesses. The goal of the PMP shall be to reduce all potential sources of a priority 
pollutant(s) through pollutant minimization (control) strategies, including pollution prevention measures 
as appropriate, to maintain the effluent concentration at or below the water quality-based effluent 
limitation. Pollution prevention measures may be particularly appropriate for persistent bioaccumulative 
priority pollutants where there is evidence that beneficial uses are being impacted. The Central Valley 
Water Board may consider cost effectiveness when establishing the requirements of a PMP. The 
completion and implementation of a Pollution Prevention Plan, if required pursuant to Water Code 
section 13263.3(d), shall be considered to fulfill the PMP requirements.  

Pollution Prevention 
Pollution Prevention means any action that causes a net reduction in the use or generation of a 
hazardous substance or other pollutant that is discharged into water and includes, but is not limited to, 
input change, operational improvement, production process change, and product reformulation (as 
defined in Water Code section 13263.3). Pollution prevention does not include actions that merely shift 
a pollutant in wastewater from one environmental medium to another environmental medium, unless 
clear environmental benefits of such an approach are identified to the satisfaction of the State Water 
Resources Control Board (State Water Board) or Central Valley Water Board. 

Source of Drinking Water 
Any water designated as municipal or domestic supply (MUN) in a Central Valley Water Board Basin 
Plan. 

Standard Deviation (σ) 
Standard Deviation is a measure of variability that is calculated as follows: 

    σ = (∑[(x - µ)2]/(n – 1))0.5 
where: 
x is the observed value; 
µ is the arithmetic mean of the observed values; and 
n is the number of samples. 
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Toxicity Reduction Evaluation (TRE) 
TRE is a study conducted in a step-wise process designed to identify the causative agents of effluent or 
ambient toxicity, isolate the sources of toxicity, evaluate the effectiveness of toxicity control options, and 
then confirm the reduction in toxicity. The first steps of the TRE consist of the collection of data relevant 
to the toxicity, including additional toxicity testing, and an evaluation of facility operations and 
maintenance practices, and best management practices. A Toxicity Identification Evaluation (TIE) may 
be required as part of the TRE, if appropriate. (A TIE is a set of procedures to identify the specific 
chemical(s) responsible for toxicity. These procedures are performed in three phases (characterization, 
identification, and confirmation) using aquatic organism toxicity tests.) 
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B.  
ATTACHMENT B – STANDARD PROVISIONS 

I. STANDARD PROVISIONS – PERMIT COMPLIANCE 
A. Duty to Comply 

1. The Discharger must comply with all of the terms, requirements, and conditions of this 
Order. Any noncompliance constitutes a violation of the Clean Water Act (CWA) and the 
California Water Code and is grounds for enforcement action; permit termination, 
revocation and reissuance, or modification; denial of a permit renewal application; or a 
combination thereof. (40 C.F.R. § 122.41(a); Wat. Code, §§ 13261, 13263, 13265, 
13268, 13000, 13001, 13304, 13350, 13385.) 

2. The Discharger shall comply with effluent standards or prohibitions established under 
Section 307(a) of the CWA for toxic pollutants and with standards for sewage sludge 
use or disposal established under Section 405(d) of the CWA within the time provided in 
the regulations that establish these standards or prohibitions, even if this Order has not 
yet been modified to incorporate the requirement. (40 C.F.R. § 122.41(a)(1).) 

B. Need to Halt or Reduce Activity Not a Defense 
It shall not be a defense for a Discharger in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this Order. (40 C.F.R. § 122.41(c).)  

C. Duty to Mitigate  
The Discharger shall take all reasonable steps to minimize or prevent any discharge or sludge 
use or disposal in violation of this Order that has a reasonable likelihood of adversely 
affecting human health or the environment. (40 C.F.R. § 122.41(d).)  

D. Proper Operation and Maintenance  
The Discharger shall at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are installed or used by the 
Discharger to achieve compliance with the conditions of this Order. Proper operation and 
maintenance also includes adequate laboratory controls and appropriate quality assurance 
procedures. This provision requires the operation of backup or auxiliary facilities or similar 
systems that are installed by a Discharger only when necessary to achieve compliance with 
the conditions of this Order. (40 C.F.R. § 122.41(e).) 

E. Property Rights  
1. This Order does not convey any property rights of any sort or any exclusive privileges. 

(40 C.F.R. § 122.41(g).) 
2. The issuance of this Order does not authorize any injury to persons or property or 

invasion of other private rights, or any infringement of state or local law or regulations. 
(40 C.F.R. § 122.5(c).) 

F. Inspection and Entry  
The Discharger shall allow the Central Valley Water Board, State Water Board, U.S. EPA, 
and/or their authorized representatives (including an authorized contractor acting as their 
representative), upon the presentation of credentials and other documents, as may be 
required by law, to (33 U.S.C. § 1318(a)(4)(B); 40 C.F.R. § 122.41(i); Wat. Code, § 13267, 
13383): 
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1. Enter upon the Discharger's premises where a regulated facility or activity is located or 
conducted, or where records are kept under the conditions of this Order (33 U.S.C § 
1318(a)(4)(B)(ii); 40 C.F.R. § 122.41(i)(1); Wat. Code, §§ 13267, 13383); 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this Order (33 U.S.C. § 1318(a)(4)(B)(ii); 40 C.F.R. § 122.41(i)(2); Wat. 
Code, §§ 13267, 13383); 

3. Inspect and photograph, at reasonable times, any facilities, equipment (including 
monitoring and control equipment), practices, or operations regulated or required under 
this Order (33 U.S.C § 1318(a)(4)(B)(ii); 40 C.F.R. § 122.41(i)(3); Wat. Code, § 13267, 
13383); and 

4. Sample or monitor, at reasonable times, for the purposes of assuring Order compliance 
or as otherwise authorized by the CWA or the Water Code, any substances or 
parameters at any location. (33 U.S.C § 1318(a)(4)(B); 40 C.F.R. § 122.41(i)(4); Wat. 
Code, §§ 13267, 13383.) 

G. Bypass 
1. Definitions 

a. “Bypass” means the intentional diversion of waste streams from any portion of a 
treatment facility. (40 C.F.R. § 122.41(m)(1)(i).) 

b. “Severe property damage” means substantial physical damage to property, damage 
to the treatment facilities, which causes them to become inoperable, or substantial 
and permanent loss of natural resources that can reasonably be expected to occur 
in the absence of a bypass. Severe property damage does not mean economic loss 
caused by delays in production. (40 C.F.R. § 122.41(m)(1)(ii).) 

2. Bypass not exceeding limitations. The Discharger may allow any bypass to occur which 
does not cause exceedances of effluent limitations, but only if it is for essential 
maintenance to assure efficient operation. These bypasses are not subject to the 
provisions listed in Standard Provisions – Permit Compliance I.G.3, I.G.4, and I.G.5 
below. (40 C.F.R. § 122.41(m)(2).) 

3. Prohibition of bypass. Bypass is prohibited, and the Central Valley Water Board may 
take enforcement action against a Discharger for bypass, unless (40 C.F.R. 
§ 122.41(m)(4)(i)): 
a. Bypass was unavoidable to prevent loss of life, personal injury, or severe property 

damage (40 C.F.R. § 122.41(m)(4)(i)(A)); 
b. There were no feasible alternatives to the bypass, such as the use of auxiliary 

treatment facilities, retention of untreated wastes, or maintenance during normal 
periods of equipment downtime. This condition is not satisfied if adequate back-up 
equipment should have been installed in the exercise of reasonable engineering 
judgment to prevent a bypass that occurred during normal periods of equipment 
downtime or preventive maintenance (40 C.F.R. § 122.41(m)(4)(i)(B)); and 

c. The Discharger submitted notice to the Central Valley Water Board as required 
under Standard Provisions – Permit Compliance I.G.5 below. (40 C.F.R. 
§ 122.41(m)(4)(i)(C).) 

4. The Central Valley Water Board may approve an anticipated bypass, after considering 
its adverse effects, if the Central Valley Water Board determines that it will meet the 
three conditions listed in Standard Provisions – Permit Compliance I.G.3 above. (40 
C.F.R. § 122.41(m)(4)(ii).) 
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5. Notice 
a. Anticipated bypass. If the Discharger knows in advance of the need for a bypass, it 

shall submit a notice, if possible at least 10 days before the date of the bypass. (40 
C.F.R. § 122.41(m)(3)(i).) 

b. Unanticipated bypass. The Discharger shall submit notice of an unanticipated 
bypass as required in Standard Provisions - Reporting V.E below (24-hour notice). 
(40 C.F.R. § 122.41(m)(3)(ii).) 

H. Upset 
Upset means an exceptional incident in which there is unintentional and temporary 
noncompliance with technology based permit effluent limitations because of factors beyond 
the reasonable control of the Discharger. An upset does not include noncompliance to the 
extent caused by operational error, improperly designed treatment facilities, inadequate 
treatment facilities, lack of preventive maintenance, or careless or improper operation. (40 
C.F.R. § 122.41(n)(1).) 
1. Effect of an upset. An upset constitutes an affirmative defense to an action brought for 

noncompliance with such technology based permit effluent limitations if the 
requirements of Standard Provisions – Permit Compliance I.H.2 below are met. No 
determination made during administrative review of claims that noncompliance was 
caused by upset, and before an action for noncompliance, is final administrative action 
subject to judicial review. (40 C.F.R. § 122.41(n)(2).) 

2. Conditions necessary for a demonstration of upset. A Discharger who wishes to 
establish the affirmative defense of upset shall demonstrate, through properly signed, 
contemporaneous operating logs or other relevant evidence that (40 C.F.R. § 
122.41(n)(3)): 
a. An upset occurred and that the Discharger can identify the cause(s) of the upset 

(40 C.F.R. § 122.41(n)(3)(i)); 
b. The permitted facility was, at the time, being properly operated (40 C.F.R. 

§ 122.41(n)(3)(ii)); 
c. The Discharger submitted notice of the upset as required in Standard Provisions – 

Reporting V.E.2.b below (24-hour notice) (40 C.F.R. § 122.41(n)(3)(iii)); and 
d. The Discharger complied with any remedial measures required under  

Standard Provisions – Permit Compliance I.C above. (40 C.F.R. § 
122.41(n)(3)(iv).) 

3. Burden of proof. In any enforcement proceeding, the Discharger seeking to establish the 
occurrence of an upset has the burden of proof. (40 C.F.R. § 122.41(n)(4).) 

II. STANDARD PROVISIONS – PERMIT ACTION 
A. General 

This Order may be modified, revoked and reissued, or terminated for cause. The filing of a 
request by the Discharger for modification, revocation and reissuance, or termination, or a 
notification of planned changes or anticipated noncompliance does not stay any Order 
condition. (40 C.F.R. § 122.41(f).) 
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B. Duty to Reapply 
If the Discharger wishes to continue an activity regulated by this Order after the expiration 
date of this Order, the Discharger must apply for and obtain a new permit. (40 C.F.R. 
§ 122.41(b).) 

C. Transfers 
This Order is not transferable to any person except after notice to the Central Valley Water 
Board. The Central Valley Water Board may require modification or revocation and 
reissuance of the Order to change the name of the Discharger and incorporate such other 
requirements as may be necessary under the CWA and the Water Code. (40 C.F.R. § 
122.41(l)(3); 122.61.) 

III. STANDARD PROVISIONS – MONITORING 
A. Samples and measurements taken for the purpose of monitoring shall be representative of 

the monitored activity. (40 C.F.R. § 122.41(j)(1).) 
B. Monitoring results must be conducted according to test procedures approved under 40 C.F.R. 

part 136 for the analyses of pollutants unless another method is required under 40 C.F.R. 
subchapters N or O. In the case of pollutants for which there are no approved methods under 
40 C.F.R. part 136 or otherwise required under 40 C.F.R. subchapters N or O, monitoring 
must be conducted according to a test procedure specified in this Order for such pollutants. 
(40 C.F.R. § 122.41(j)(4); 122.44(i)(1)(iv).) 

IV. STANDARD PROVISIONS – RECORDS 
A. Except for records of monitoring information required by this Order related to the Discharger's 

sewage sludge use and disposal activities, which shall be retained for a period of at least five 
years (or longer as required by 40 C.F.R. part 503), the Discharger shall retain records of all 
monitoring information, including all calibration and maintenance records and all original strip 
chart recordings for continuous monitoring instrumentation, copies of all reports required by 
this Order, and records of all data used to complete the application for this Order, for a period 
of at least three (3) years from the date of the sample, measurement, report or application. 
This period may be extended by request of the Central Valley Water Board Executive Officer 
at any time. (40 C.F.R. § 122.41(j)(2).) 

B. Records of monitoring information shall include: 
1. The date, exact place, and time of sampling or measurements (40 C.F.R. 

§ 122.41(j)(3)(i)); 
2. The individual(s) who performed the sampling or measurements (40 C.F.R. 

§ 122.41(j)(3)(ii)); 
3. The date(s) analyses were performed (40 C.F.R. § 122.41(j)(3)(iii)); 
4. The individual(s) who performed the analyses (40 C.F.R. § 122.41(j)(3)(iv)); 
5. The analytical techniques or methods used (40 C.F.R. § 122.41(j)(3)(v)); and 
6. The results of such analyses. (40 C.F.R. § 122.41(j)(3)(vi).) 

C. Claims of confidentiality for the following information will be denied (40 C.F.R. § 122.7(b)): 
1. The name and address of any permit applicant or Discharger (40 C.F.R. § 122.7(b)(1)); 

and 
2. Permit applications and attachments, permits and effluent data. (40 C.F.R. 

§ 122.7(b)(2).) 
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V. STANDARD PROVISIONS – REPORTING 
A. Duty to Provide Information 

The Discharger shall furnish to the Central Valley Water Board, State Water Board, or U.S. 
EPA within a reasonable time, any information which the Central Valley Water Board, State 
Water Board, or U.S. EPA may request to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this Order or to determine compliance with this Order. 
Upon request, the Discharger shall also furnish to the Central Valley Water Board, State 
Water Board, or U.S. EPA copies of records required to be kept by this Order. (40 C.F.R. 
§ 122.41(h); Wat. Code, §§ 13267, 13383.) 

B. Signatory and Certification Requirements 
1. All applications, reports, or information submitted to the Central Valley Water Board, 

State Water Board, and/or U.S. EPA shall be signed and certified in accordance with 
Standard Provisions – Reporting V.B.2, V.B.3, V.B.4, and V.B.5 below. (40 C.F.R. 
§ 122.41(k).) 

2. All permit applications shall be signed in accordance with the following: 
a. For a corporation, all permit applications shall be signed by a responsible corporate 

officer. For the purpose of this section, a responsible corporate officer means: (i) A 
president, secretary, treasurer, or vice-president of the corporation in charge of a 
principal business function, or any other person who performs similar policy- or 
decision-making functions for the corporation, or (ii) the manager of one or more 
manufacturing, production, or operating facilities, provided, the manager is 
authorized to make management decisions which govern the operation of the 
regulated facility including having the explicit or implicit duty of making major 
capital investment recommendations, and initiating and directing other 
comprehensive measures to assure long term environmental compliance with 
environmental laws and regulations; the manager can ensure that the necessary 
systems are established or actions taken to gather complete and accurate 
information for permit application requirements; and where authority to sign 
documents has been assigned or delegated to the manager in accordance with 
corporate procedures. (40 C.F.R. § 122.22(a)(1).) 

b. For a partnership or sole proprietorship, all permit applications shall be signed by a 
general partner or the proprietor, respectively. (40 C.F.R. § 122.22(a)(2).) 

c. For a municipality, state, federal, or other public agency, all permit applications 
shall be signed by either a principal executive officer or ranking elected official. For 
purposes of this provision, a principal executive officer of a federal agency 
includes: (i) the chief executive officer of the agency, or (ii) a senior executive 
officer having responsibility for the overall operations of a principal geographic unit 
of the agency (e.g., Regional Administrators of U.S. EPA). (40 C.F.R. § 
122.22(a)(3).). 

3. All reports required by this Order and other information requested by the Central Valley 
Water Board, State Water Board, or U.S. EPA shall be signed by a person described in 
Standard Provisions – Reporting V.B.2 above, or by a duly authorized representative of 
that person. A person is a duly authorized representative only if: 
a. The authorization is made in writing by a person described in Standard Provisions – 

Reporting V.B.2 above (40 C.F.R. § 122.22(b)(1)); 
b. The authorization specifies either an individual or a position having responsibility for 

the overall operation of the regulated facility or activity such as the position of plant 



LIMITED THREAT DISCHARGES ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
ATTACHMENT B – STANDARD PROVISIONS  B-6 

manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for 
environmental matters for the company. (A duly authorized representative may thus 
be either a named individual or any individual occupying a named position.) (40 
C.F.R. § 122.22(b)(2)); and 

c. The written authorization is submitted to the Central Valley Water Board and State 
Water Board. (40 C.F.R. § 122.22(b)(3).) 

4. If an authorization under Standard Provisions – Reporting V.B.3 above is no longer 
accurate because a different individual or position has responsibility for the overall 
operation of the facility, a new authorization satisfying the requirements of Standard 
Provisions – Reporting V.B.3 above must be submitted to the Central Valley Water 
Board and State Water Board prior to or together with any reports, information, or 
applications, to be signed by an authorized representative. (40 C.F.R. § 122.22(c).) 

5. Any person signing a document under Standard Provisions – Reporting V.B.2 or V.B.3 
above shall make the following certification: 
 
“I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based on 
my inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.”  (40 C.F.R. § 122.22(d).) 

C. Monitoring Reports 
1. Monitoring results shall be reported at the intervals specified in the Monitoring and 

Reporting Program (Attachment C) in this Order. (40 C.F.R. § 122.41(l)(4).) 
2. Monitoring results must be reported on a Discharge Monitoring Report (DMR) form or 

forms provided or specified by the Central Valley Water Board or State Water Board for 
reporting results of monitoring of sludge use or disposal practices. (40 C.F.R. 
§ 122.41(l)(4)(i).) 

3. If the Discharger monitors any pollutant more frequently than required by this Order 
using test procedures approved under 40 C.F.R. part 136, or another method required 
for an industry-specific waste stream under 40 C.F.R. subchapters N or O, the results of 
such monitoring shall be included in the calculation and reporting of the data submitted 
in the DMR or sludge reporting form specified by the Central Valley Water Board. 
(40 C.F.R. § 122.41(l)(4)(ii).) 

4. Calculations for all limitations, which require averaging of measurements, shall utilize an 
arithmetic mean unless otherwise specified in this Order. (40 C.F.R. § 122.41(l)(4)(iii).) 

D. Compliance Schedules 
Reports of compliance or noncompliance with, or any progress reports on, interim and final 
requirements contained in any compliance schedule of this Order, shall be submitted no later 
than 14 days following each schedule date. (40 C.F.R. § 122.41(l)(5).) 

E. Twenty-Four Hour Reporting 
1. The Discharger shall report any noncompliance that may endanger health or the 

environment. Any information shall be provided orally within 24 hours from the time the 
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Discharger becomes aware of the circumstances. A written submission shall also be 
provided within five (5) days of the time the Discharger becomes aware of the 
circumstances. The written submission shall contain a description of the noncompliance 
and its cause; the period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to continue; 
and steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. (40 C.F.R. § 122.41(l)(6)(i).) 

2. The following shall be included as information that must be reported within 24 hours 
under this paragraph (40 C.F.R. § 122.41(l)(6)(ii)): 
a. Any unanticipated bypass that exceeds any effluent limitation in this Order. 

(40 C.F.R. § 122.41(l)(6)(ii)(A).) 
b. Any upset that exceeds any effluent limitation in this Order. (40 C.F.R. 

§ 122.41(l)(6)(ii)(B).) 
3. The Central Valley Water Board may waive the above-required written report under this 

provision on a case-by-case basis if an oral report has been received within 24 hours. 
(40 C.F.R. § 122.41(l)(6)(iii).) 

F. Planned Changes 
The Discharger shall give notice to the Central Valley Water Board as soon as possible of any 
planned physical alterations or additions to the permitted facility. Notice is required under this 
provision only when (40 C.F.R. § 122.41(l)(1)): 
1. The alteration or addition to a permitted facility may meet one of the criteria for 

determining whether a facility is a new source in section 122.29(b) (40 C.F.R. 
§ 122.41(l)(1)(i)); or 

2. The alteration or addition could significantly change the nature or increase the quantity 
of pollutants discharged (if the discharge is not an existing manufacturing, commercial, 
mining, or silvicultural discharge). This notification applies to pollutants that are not 
subject to effluent limitations in this Order. (40 C.F.R. § 122.41(l)(1)(ii).) 
 
The alteration or addition could significantly change the nature or increase the quantity 
of pollutants discharged (if the discharge is an existing manufacturing, commercial, 
mining, or silvicultural discharge). This notification applies to pollutants that are subject 
neither to effluent limitations in this Order nor to notification requirements under section 
122.42(a)(1) (see Additional Provisions—Notification Levels VII.A.1). (40 C.F.R. 
§ 122.41(l)(1)(ii).) 

3. The alteration or addition results in a significant change in the Discharger's sludge use 
or disposal practices, and such alteration, addition, or change may justify the application 
of permit conditions that are different from or absent in the existing permit, including 
notification of additional use or disposal sites not reported during the permit application 
process or not reported pursuant to an approved land application plan. 
(40 C.F.R.§ 122.41(l)(1)(iii).) 

G. Anticipated Noncompliance 
The Discharger shall give advance notice to the Central Valley Water Board or State Water 
Board of any planned changes in the permitted facility or activity that may result in 
noncompliance with this Order’s requirements. (40 C.F.R. § 122.41(l)(2).) 
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H. Other Noncompliance 
The Discharger shall report all instances of noncompliance not reported under Standard 
Provisions – Reporting V.C, V.D, and V.E above at the time monitoring reports are submitted. 
The reports shall contain the information listed in Standard Provision – Reporting V.E above. 
(40 C.F.R. § 122.41(l)(7).) 

I. Other Information 
When the Discharger becomes aware that it failed to submit any relevant facts in a permit 
application, or submitted incorrect information in a permit application or in any report to the 
Central Valley Water Board, State Water Board, or U.S. EPA, the Discharger shall promptly 
submit such facts or information. (40 C.F.R. § 122.41(l)(8).) 

VI. STANDARD PROVISIONS – ENFORCEMENT 
A. The Central Valley Water Board is authorized to enforce the terms of this permit under 

several provisions of the Water Code, including, but not limited to, sections 13385, 13386, 
and 13387. 

VII. ADDITIONAL PROVISIONS – NOTIFICATION LEVELS 
A. Non-Municipal Facilities 

Existing manufacturing, commercial, mining, and silvicultural Dischargers shall notify the 
Central Valley Water Board as soon as they know or have reason to believe (40 C.F.R. 
§ 122.42(a)): 
1. That any activity has occurred or will occur that would result in the discharge, on a 

routine or frequent basis, of any toxic pollutant that is not limited in this Order, if that 
discharge will exceed the highest of the following "notification levels" (40 C.F.R. 
§ 122.42(a)(1)): 
a. 100 micrograms per liter (μg/L) (40 C.F.R. § 122.42(a)(1)(i)); 
b. 200 μg/L for acrolein and acrylonitrile; 500 μg/L for 2,4-dinitrophenol and 

2-methyl-4,6-dinitrophenol; and 1 milligram per liter (mg/L) for antimony (40 C.F.R. 
§ 122.42(a)(1)(ii)); 

c. Five (5) times the maximum concentration value reported for that pollutant in the 
Report of Waste Discharge (40 C.F.R. § 122.42(a)(1)(iii)); or 

d. The level established by the Central Valley Water Board in accordance with section 
122.44(f). (40 C.F.R. § 122.42(a)(1)(iv).) 

2. That any activity has occurred or will occur that would result in the discharge, on a non-
routine or infrequent basis, of any toxic pollutant that is not limited in this Order, if that 
discharge will exceed the highest of the following “notification levels" (40 C.F.R. 
§ 122.42(a)(2)): 
a. 500 micrograms per liter (μg/L) (40 C.F.R. § 122.42(a)(2)(i)); 
b. 1 milligram per liter (mg/L) for antimony (40 C.F.R. § 122.42(a)(2)(ii)); 
c. Ten (10) times the maximum concentration value reported for that pollutant in the 

Report of Waste Discharge (40 C.F.R. § 122.42(a)(2)(iii)); or 
d. The level established by the Central Valley Water Board in accordance with section 

122.44(f). (40 C.F.R. § 122.42(a)(2)(iv).) 
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ATTACHMENT C – MONITORING AND REPORTING PROGRAM (MRP) 
Title 40 of the Code of Federal Regulations (CFR), section 122.48 (40 CFR 122.48) requires that all 
NPDES permits specify monitoring and reporting requirements. California Water Code (CWC) sections 
13267 and 13383 also authorize the Central Valley Regional Water Quality Control Board (Central 
Valley Water Board) to require technical and monitoring reports. This Monitoring and Reporting 
Program establishes monitoring and reporting requirements, which implement the federal and California 
regulations. Specific monitoring requirements for constituents with effluent limitations will be specified in 
the Notice of Applicability. 
I. GENERAL MONITORING PROVISIONS 

A. Samples and measurements taken as required herein shall be representative of the volume 
and nature of the monitored discharge. All samples shall be taken at the monitoring locations 
specified below and, unless otherwise specified, before the monitored flow joins or is diluted 
by any other waste stream, body of water, or substance. Monitoring locations shall not be 
changed without notification to and the approval of the Central Valley Water Board. 

B. Effluent samples shall be taken downstream of the last addition of wastes to the treatment or 
discharge works where a representative sample may be obtained prior to mixing with the 
receiving waters. Samples shall be collected at such a point and in such a manner to ensure a 
representative sample of the discharge. 

C. Chemical, bacteriological, and bioassay analyses of any material required by this Order shall 
be conducted by a laboratory certified for such analyses by the State Water Resources 
Control Board (State Water Board), Division of Drinking Water (DDW; formerly the 
Department of Public Health). Laboratories that perform sample analyses must be identified in 
all monitoring reports submitted to the Central Valley Water Board. In the event a certified 
laboratory is not available to the Discharger for any onsite field measurements such as pH, 
dissolved oxygen (DO), turbidity, temperature, and residual chlorine, such analyses performed 
by a noncertified laboratory will be accepted provided a Quality Assurance-Quality Control 
Program is instituted by the laboratory.  A manual containing the steps followed in this 
program for any onsite field measurements such as pH, DO, turbidity, temperature, and 
residual chlorine must be kept onsite in the treatment facility laboratory and shall be available 
for inspection by Central Valley Water Board staff. The Discharger must demonstrate 
sufficient capability (qualified and trained employees, properly calibrated and maintained field 
instruments, etc.) to adequately perform these field measurements.  The Quality Assurance-
Quality Control Program must conform to U.S. EPA guidelines or to procedures approved by 
the Central Valley Water Board. 

D. Appropriate flow measurement devices and methods consistent with accepted scientific 
practices shall be selected and used to ensure the accuracy and reliability of measurements 
of the volume of monitored discharges.  All monitoring instruments and devices used by the 
Discharger to fulfill the prescribed monitoring program shall be properly maintained and 
calibrated as necessary, at least yearly, to ensure their continued accuracy.  All flow 
measurement devices shall be calibrated at least once per year to ensure continued accuracy 
of the devices. 

E. Monitoring results, including noncompliance, shall be reported at intervals and in a manner 
specified in this Monitoring and Reporting Program. 

F. Laboratories analyzing monitoring samples shall be certified by DDW, in accordance with the 
provision of Water Code section 13176, and must include quality assurance/quality control 
data with their reports. 
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G. The Discharger shall file with the Central Valley Water Board technical reports on self-
monitoring performed according to the detailed specifications contained in this Monitoring and 
Reporting Program. 

H. The results of all monitoring required by this Order shall be reported to the Central Valley 
Water Board, and shall be submitted in such a format as to allow direct comparison with the 
limitations and requirements of this Order. Unless otherwise specified, discharge flows shall 
be reported in terms of the monthly average and the daily maximum discharge flows. 

I. Monitoring intervals and requirements for intermittent discharges will be addressed by the 
Executive Officer in the NOA. 

J. For intermittent discharges, upon startup of the discharge, the Discharger shall monitor and 
record data for all constituents listed in the NOA.  The frequency of subsequent analysis will 
then follow the schedule described in Attachment C, the Monitoring and Reporting Program, 
and specified in the NOA.  In no event shall the Discharger be required to monitor and record 
data more often than twice the frequencies stated in the NOA. 

K. For drinking water system discharges, the Executive Officer may refer to the State Water 
Board’s NPDES Order WQ 2014-0194-DWQ when establishing monitoring requirements in 
the NOA. 

II. MONITORING LOCATIONS 
Each Discharger shall establish the following monitoring locations to demonstrate compliance with 
the effluent limitations, discharge specifications, and other requirements in this General Order: 

Table C-1. Monitoring Station Locations 
Discharge 

Point Name 
Monitoring 

Location Name Monitoring Location Description 3 

-- INF-001 A location where a representative sample of the influent to the Facility can be 
collected. 

001 1, 2 EFF-001 A location where a representative sample of the effluent discharged at Discharge 
Point 001 can be collected prior to discharging to surface water. 

-- RSW-001U The receiving water, approximately 200 feet upstream of Discharge Point 001 or as 
defined in the Notice of Applicability. 

-- RSW-001D The receiving water, approximately 200 feet downstream of Discharge Point 001 or 
as defined in the Notice of Applicability. 

002 1, 2 EFF-002 If applicable, a location where a representative sample of the effluent discharged at 
Discharge Point 002 can be collected prior to discharging to surface water. 

-- RSW-002U The receiving water, approximately 200 feet upstream of Discharge Point 002 or as 
defined in the Notice of Applicability. 

-- RSW-002D The receiving water, approximately 200 feet downstream of Discharge Point 002 or 
as defined in the Notice of Applicability. 

1 Dischargers enrolled under this General Order for more than one discharge point must comply with effluent limitations and 
monitoring requirements at each discharge point. 

2 Additional discharge points may be added following the naming conventions used in Table E-1, above 
3 Monitoring Station Locations may be further described in the NOA.  

III. INFLUENT MONITORING REQUIREMENTS  

A. Discharges with Intake Water Credits. 
1. Influent samples shall be collected and analyzed in accordance with the frequency and 

type specified in the NOA for flow and each pollutant for which an intake water credit has 
been granted as specified in the NOA.  Samples must be taken simultaneously from the 
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influent and effluent or phased to account for the time that it takes water to travel from 
the water intake to the discharge point. If required, for every influent sample taken an 
effluent sample must also be taken.  

2. If multiple water sources are used at the facility, including the receiving water, the flow of 
each water source must be measured to allow for calculation of flow-weighted influent 
concentration and mass values. 

B. Petroleum Fuel Pollution Remediation Projects 
1. Each Discharger shall monitor the influent groundwater from cleanup of petroleum fuel 

pollution at INF-001 as follows: 
Table C-2. Influent Monitoring for Petroleum Fuel Pollution Remediation Projects 

Parameter Units Sample 
Type 

Minimum 
Sampling 
Frequency 

Required Analytical 
Test Method 

Priority Pollutants 
Benzene µg/L Grab 1/Month1 2 

Ethylbenzene µg/L Grab 1/Month1 2 

1,2-Dichloroethane µg/L Grab 1/Month1 2 

Lead, Total Recoverable µg/L Grab 1/Month3 2 

Naphthalene µg/L Grab 1/Month1 2 

Toluene µg/L Grab 1/Month1 2 

Non-Conventional Pollutants 
Di-isopropyl ether µg/L Grab 1/Month1 2 

Ethanol µg/L Grab 1/Month1 2 

Ethyl Tertiary Butyl Ether µg/L Grab 1/Month1 2 

Methanol µg/L Grab 1/Month1 2 

Methyl Tertiary Butyl Ether µg/L Grab 1/Month1 2 

Tertiary Amyl Methyl Ether µg/L Grab 1/Month1 2 

Tertiary Butyl Alcohol µg/L Grab 1/Month1 2 

Total Petroleum Hydrocarbons 
(Gasoline Range) µg/L Grab 1/Month1 2 

Total Petroleum Hydrocarbons 
(Diesel Range) µg/l Grab 1/Month1 2 

Xylene4 µg/L Grab 1/Month1 2 

1 If these constituents are not present in any monitoring well or extraction well at the cleanup site, the 
monitoring well documentation may be submitted in lieu of the influent monitoring for these constituents.  
Confirmation samples on an annual basis shall be submitted to verify the absence of these chemicals.  If 
three consecutive monthly influent sampling events result in non-detectable concentration, at appropriate 
detection limits, then the sampling frequency shall be reduced to quarterly.  If three consecutive quarterly 
sampling events results in non-detectable concentration, at appropriate detection limits, then the sampling 
frequency shall be reduced to annually.  If a detectable concentration is determined to be present in the 
wastewater, the frequency will be monthly. 

2 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136. 
3 If lead is not detected in the first two sampling events, then testing may be discontinued thereafter. 
4 Xylene includes o-xylene, m-xylene, and p-xylene. 
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IV. EFFLUENT MONITORING REQUIREMENTS 

A. Monitoring Location EFF-001: 
1. Each Discharger shall monitor the Tier 1, Tier 2, or Tier 3 waste discharge at Monitoring 

Location EFF-001 as follows.  The NOA will specify which constituents must be 
monitored regularly for each discharge point.  Monitoring results are to be submitted in 
the self-monitoring reports (SMR’s). 

Table C-3 Effluent Monitoring 

Parameter Units Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Method 

Volume, Total Million Gallons 
(MG) 

Known or 
Calculated 

1 2 

Discharge Flow Rate, Total 1 1 1 2 

Constituents and Parameters of Concern 
Biochemical Oxygen Demand (5-day @ 20°C) mg/L Grab 1 3 

Total Suspended Solids  mg/L Grab 1 3 

Dissolved Oxygen mg/L Grab 1 2. 3 

Hardness, Total (as CaCO3) mg/L Grab 1 2, 3, 4 

pH standard units Grab 1 2, 3
 

Temperature °F Grab 1 2, 3
 

Electrical Conductivity @ 25°C μmhos/cm Grab 1 2, 3 

Total Dissolved Solids mg/L Grab 1 2, 3 

Settleable Solids mL/L Grab 1 3 

Color Color Units Grab 1 3 

Turbidity NTU Grab 1 2, 3
 

Total Coliform Organisms MPN/100mL Grab 1 3 

Escherichia Coliform Organisms MPN/100mL Grab 1 3 

Un-ionized Ammonia Nitrogen, Total (as N) mg/L Grab 1 3, 5 

Chlorine, Total Residual mg/L Grab 1 2, 3, 6 
Acute Toxicity % Survival Grab 1 3, 9 

Chronic Toxicity TUc Grab 1 3, 9 

Foaming Agents (MBAS) µg/L Grab 1 3 

Standard Minerals 8 mg/L Grab 1 3 

Aluminum, Total Recoverable µg/L Grab 1 3, 7 

Barium, Total Recoverable µg/L Grab 1 3 

Boron mg/L Grab 1 3 

Chloride mg/L Grab 1 3 

Chromium, Total µg/L Grab 1 3 

Fluoride µg/L Grab 1 3 

Iron, Total Recoverable µg/L Grab 1 3 

Manganese, Total Recoverable µg/L Grab 1 3 

Mercury, Methyl ng/L Grab 1 3, 10 

Molybdenum µg/L Grab 1 3 

Nitrate Nitrogen, Total (as N) 11 mg/L Grab 1 3 

Nitrite (as N) 11 mg/L Grab 1 3 

Nitrate plus Nitrite (as N) 11 mg/L Grab 1 3 

Phosphorus, Total (as P) mg/L Grab 1 3 
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Parameter Units Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Method 
Sulfate mg/L Grab 1 3 

Sulfide (as S) mg/L Grab 1 3 

Sulfite (as SO3) mg/L Grab 1 3 

Tributyltin µg/L Grab 1 3 

Alachlor µg/L Grab 1 3 

Atrazine µg/L Grab 1 3 

Bentazon µg/L Grab 1 3 

Carbofuran µg/L Grab 1 3 

Chlorpyrifos µg/L Grab 1 3 

2,4-D µg/L Grab 1 3 

2,4,5-TP (Silvex) µg/L Grab 1 3 

Dalapon µg/L Grab 1 3 

Diazinon µg/L Grab 1 3 

Di(2-ethylhexyl)adipate µg/L Grab 1 3 

Dinoseb µg/L Grab 1 3 

Diquat µg/L Grab 1 3 

Endothal µg/L Grab 1 3 

Ethylene Dibromide (EDB) µg/L Grab 1 3 

Methoxychlor µg/L Grab 1 3 

Molinate (Ordram) µg/L Grab 1 3 

Oxamyl µg/L Grab 1 3 

Picloram µg/L Grab 1 3 

Simazine (Princep) µg/L Grab 1 3 

Thiobencarb µg/L Grab 1 3 

1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 113) µg/L Grab 1 3 

1,2-Dichloroethene (cis and trans DCE) μg/L Grab 1 3 

1,2-Dibromo-3-Chloropropane (DBCP) μg/L Grab 1 3 

1,2,3-Trichloropropane (TCP) μg/L Grab 1 3 

1,3-Butadiene μg/L Grab 1 3 

1,3-Dichloropropene (cis and trans) μg/L Grab 1 3 

2-Butanone (Methyl ethyl ketone or MEK) μg/L Grab 1 3 

2-Chloroethylvinyl ether μg/L Grab 1 3 

2-Hexanone (Methyl n-butyl ketone) μg/L Grab 1 3 

3-Methyl-4-Chlorophenol µg/L Grab 1 3 

Acetone μg/L Grab 1 3 

Carbon Disulfide μg/L Grab 1 3 

Chloromethane (Methyl chloride) μg/L Grab 1 3 

MTBE (Methyl tertiary butyl ether) μg/L Grab 1 3 

Stoddard Solvent μg/L Grab 1 3 

Styrene µg/L Grab 1 3 

Trichlorofluoromethane (Freon 11) μg/L Grab 1 3 

Xylenes μg/L Grab 1 3 

Priority Pollutants 
Antimony, Total Recoverable µg/L Grab 1 3, 12 
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Parameter Units Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Method 
Arsenic, Total Recoverable µg/L Grab 1 3, 12 

Beryllium, Total Recoverable µg/L Grab 1 3, 12 

Cadmium, Total Recoverable µg/L Grab 1 3, 4, 12 

Chromium (III) µg/L Grab 1 3, 4, 12 

Chromium (VI) µg/L Grab 1 3, 12 

Copper, Total Recoverable µg/L Grab 1 3, 4, 12 

Lead, Total Recoverable µg/L Grab 1 3, 4, 12 

Mercury, Total Recoverable µg/L Grab 1 3, 10, 12 

Nickel, Total Recoverable µg/L Grab 1 3, 4, 12 

Selenium, Total Recoverable µg/L Grab 1 3, 12 

Silver, Total Recoverable µg/L Grab 1 3, 4, 12 

Thallium, Total Recoverable µg/L Grab 1 3, 12 

Zinc, Total Recoverable µg/L Grab 1 3, 4, 12 

Cyanide, Total (as CN) µg/L Grab 1 3, 12 

Asbestos MFL Grab 1 3, 12 

2,3,7,8-TCDD  µg/L Grab 1 3, 12 

Acrolein µg/L Grab 1 3, 12 

Acrylonitrile µg/L Grab 1 3, 12 

Benzene µg/L Grab 1 3, 12 

Bromoform µg/L Grab 1 3, 12 

Carbon Tetrachloride (Freon 10) µg/L Grab 1 3, 12 

Chlorobenzene µg/L Grab 1 3, 12 

Chlorodibromomethane µg/L Grab 1 3, 12 

Chloroethane µg/L Grab 1 3, 12 

2-Chloroethylvinyl Ether µg/L Grab 1 3, 12 

Chloroform µg/L Grab 1 3, 12 

Dichlorobromomethane µg/L Grab 1 3, 12 

1,1-Dichloroethane (DCA) µg/L Grab 1 3, 12 

1,2-Dichloroethane (DCA) µg/L Grab 1 3, 12 

1,1-Dichloroethylene (DCE) µg/L Grab 1 3, 12 

1,2-Dichloropropane µg/L Grab 1 3, 12 

1,3-Dichloropropylene µg/L Grab 1 3, 12 

Ethylbenzene µg/L Grab 1 3, 12 

Methyl Bromide (Bromomethane) µg/L Grab 1 3, 12 

Methyl Chloride (Chloromethane) µg/L Grab 1 3, 12 

Methylene Chloride (Dichloromethane) µg/L Grab 1 3, 12 

1,1,2,2-Tetrachloroethane µg/L Grab 1 3, 12 

Tetrachloroethylene (PCE) µg/L Grab 1 3, 12 

Toluene µg/L Grab 1 3, 12 

1,2-Trans-Dichloroethylene (DCE) µg/L Grab 1 3, 12 

1,1,1-Trichloroethane (TCA) µg/L Grab 1 3, 12 

1,1,2-Trichloroethane (TCA) µg/L Grab 1 3, 12 

Trichloroethylene (TCE) µg/L Grab 1 3, 12 

Vinyl Chloride (Chloroethene) µg/L Grab 1 3, 12 
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Parameter Units Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Method 
2-Chlorophenol µg/L Grab 1 3, 12 

2,4-Dichlorophenol µg/L Grab 1 3, 12 

2,4-Dimethylphenol µg/L Grab 1 3, 12 

2-Methyl-4,6-Dinitrophenol µg/L Grab 1 3, 12 

2,4-Dinitrophenol µg/L Grab 1 3, 12 

2-Nitrophenol µg/L Grab 1 3, 12 

4-Nitrophenol µg/L Grab 1 3, 12 

3-Methyl-4-Chlorophenol µg/L Grab 1 3, 12 

Pentachlorophenol (PCP) µg/L Grab 1 3, 12 

Phenol µg/L Grab 1 3, 12 

2,4,6-Trichlorophenol µg/L Grab 1 3, 12 

Acenaphthene µg/L Grab 1 3, 12 

Acenaphthylene µg/L Grab 1 3, 12 

Anthracene µg/L Grab 1 3, 12 

Benzidine µg/L Grab 1 3, 12 

Benzo(a)Anthracene µg/L Grab 1 3, 12 

Benzo(a)Pyrene µg/L Grab 1 3, 12 

Benzo(b)Fluoranthene µg/L Grab 1 3, 12 

Benzo(ghi)Perylene µg/L Grab 1 3, 12 

Benzo(k)Fluoranthene µg/L Grab 1 3, 12 

Bis(2-Chloroethoxy)Methane µg/L Grab 1 3, 12 

Bis(2-Chloroethyl)Ether µg/L Grab 1 3, 12 

Bis(2-Chloroisopropyl)Ether µg/L Grab 1 3, 12 

Bis(2-Ethylhexyl)Phthalate µg/L Grab 1 3, 12, 13 

4-Bromphenyl Phenyl Ether µg/L Grab 1 3, 12 

Butylbenzyl Phthalate µg/L Grab 1 3, 12 

2-Chloronaphthalene µg/L Grab 1 3, 12 

4-Chlorophenyl Phenyl Ether µg/L Grab 1 3, 12 

Chrysene µg/L Grab 1 3, 12 

Dibenzo(a,h)Anthracene µg/L Grab 1 3, 12 

1,2-Dichlorobenzene µg/L Grab 1 3, 12 

1,3-Dichlorobenzene µg/L Grab 1 3, 12 

1,4-Dichlorobenzene µg/L Grab 1 3, 12 

3,3-Dichlorobenzidine µg/L Grab 1 3, 12 

Diethyl Phthalate µg/L Grab 1 3, 12 

Dimethyl Phthalate µg/L Grab 1 3, 12 

Di-n-Butyl Phthalate µg/L Grab 1 3, 12 

2,4-Dinitrotoluene µg/L Grab 1 3, 12 

2,6-Dinitrotoluene µg/L Grab 1 3, 12 

Di-n-Octyl Phthalate µg/L Grab 1 3, 12 

1,2-Diphenylhydrazine µg/L Grab 1 3, 12 

Fluoranthene µg/L Grab 1 3, 12 

Fluorene µg/L Grab 1 3, 12 

Hexachlorobenzene µg/L Grab 1 3, 12 
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Parameter Units Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Method 
Hexachlorobutadiene µg/L Grab 1 3, 12 

Hexachlorocyclopentadiene µg/L Grab 1 3, 12 

Hexachloroethane µg/L Grab 1 3, 12 

Indeno(1,2,3-cd)Pyrene µg/L Grab 1 3, 12 

Isophorone µg/L Grab 1 3, 12 

Naphthalene µg/L Grab 1 3, 12 

Nitrobenzene µg/L Grab 1 3, 12 

N-Nitrosodimethylamine µg/L Grab 1 3, 12 

N-Nitrosodi-n-Propylamine µg/L Grab 1 3, 12 

N-Nitrosodiphenylamine µg/L Grab 1 3, 12 

Phenanthrene µg/L Grab 1 3, 12 

Pyrene µg/L Grab 1 3, 12 

1,2,4-Trichlorobenzene µg/L Grab 1 3, 12 

Aldrin µg/L Grab 1 3, 12 

alpha-BHC (benzene hexachloride) µg/L Grab 1 3, 12 

beta-BHC (benzene hexachloride) µg/L Grab 1 3, 12 

gamma-BHC (benzene hexachloride or lindane) µg/L Grab 1 3, 12 

delta-BHC (benzene hexachloride) µg/L Grab 1 3, 12 

Chlordane µg/L Grab 1 3, 12 

4,4'-DDT µg/L Grab 1 3, 12 

4,4'-DDE µg/L Grab 1 3, 12 

4,4'-DDD µg/L Grab 1 3, 12 

Dieldrin µg/L Grab 1 3, 12 

alpha-Endosulfan µg/L Grab 1 3, 12 

beta-Endolsulfan µg/L Grab 1 3, 12 

Endosulfan Sulfate µg/L Grab 1 3, 12 

Endrin µg/L Grab 1 3, 12 

Endrin Aldehyde µg/L Grab 1 3, 12 

Heptachlor µg/L Grab 1 3, 12 

Heptachlor Epoxide µg/L Grab 1 3, 12 

Polychlorinated Biphenyls (PCB’s) 14 µg/L Grab 1 3, 12 

Toxaphene µg/L Grab 1 3, 12 
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Parameter Units Sample 
Type 

Minimum 
Sampling 

Frequency 

Required 
Analytical 

Method 
1 The minimum sampling frequency (e.g., 2/Week, 1/Month, 1/Quarter), and where applicable, units and sample type, will be 

specified in the Notice of Applicability (NOA). 
2 A hand-held field meter may be used, provided the meter utilizes a U.SEPA-approved algorithm/method and is 

calibrated and maintained in accordance with the manufacturer's instructions. A calibration and maintenance log for 
each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained at the Facility.  

3 Pollutants shall be analyzed using the analytical methods described in 40 C.F.R. part 136 or by methods approved by 
the Central Valley Water Board or the State Water Board.  

4 Monitoring for hardness shall be performed concurrently with effluent sampling for cadmium, chromium (III), copper, 
lead, nickel, silver, and/or zinc if effluent sampling for any of these pollutants is required.  

5 Concurrent with whole effluent toxicity monitoring. 
6 Total chlorine residual must be monitored with a method sensitive to and accurate at a reporting level (RL) of 0.08 mg/L.  
7 Compliance with the final effluent limitations for aluminum can be demonstrated using either total or acid-soluble 

(inductively coupled plasma/atomic emission spectrometry or inductively coupled plasma/mass spectrometry) analysis 
methods, as supported by U.S. EPA’s Ambient Water Quality Criteria for Aluminum document (EPA 440/5-86-008), or 
other standard methods that exclude aluminum silicate particles as approved by the Executive Officer. 

8 Standard minerals shall include the following:  boron, calcium, iron, magnesium, potassium, sodium, chloride, 
manganese, phosphorus, total alkalinity (including alkalinity series), and hardness, and include verification that the 
analysis is complete (i.e., cation/anion balance). 

9 See the MRP (Attachment C, section V, below) for toxicity monitoring requirements. 
10 Unfiltered methyl mercury and total mercury samples shall be taken using clean hands/dirty hands procedures, as 

described in U.S. EPA method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria Levels, 
for collection of equipment blanks (section 9.4.4.2), and shall be analyzed by U.S. EPA method 1630/1631 (Revision E) 
with a reporting limit of 0.05 ng/L for methyl mercury and 0.5 ng/L for total mercury. 

11 Monitoring for nitrite and nitrate shall be conducted concurrently. 
12 For priority pollutant constituents the reporting level shall be consistent with Sections 2.4.2 and 2.4.3 of the Policy for 

Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California 
13 In order to verify if bis (2-ethylhexyl) phthalate is truly present in the effluent discharge, the Discharger shall take steps 

to assure that sample containers, sampling apparatus, and analytical equipment are not sources of the detected 
contaminant.  Sampling and analysis of Bis (2-ethylhexyl) phthalate shall be conducted using ultra-clean techniques that 
eliminate the possibility of sample contamination. 

14 Applies to the sum of Polychlorinated biphenyls (PCB’s) aroclors 1242, 1254, 1221, 1232, 1248, 1280, and 1016. 

B. Monitoring Location EFF-002 and Additional Monitoring Locations: 
All dischargers with more than one discharge location shall be required to monitor all 
discharge locations as described above in Table E-1 and as specified in the NOA. 

C. Effluent Monitoring for Facilities with Intake Water Credits 
Effluent samples shall be collected and analyzed in accordance with the frequency and type 
specified in the NOA for flow and each pollutant for which an intake water credit has been 
granted as specified in the NOA.  Samples must be taken simultaneously from the influent 
and effluent or phased to account for the time that it takes water to travel from the water 
intake to the discharge point. If required, for every effluent sample taken an influent sample 
must also be taken. 

D. Effluent Monitoring for Petroleum Fuel Pollution Remediation Projects 

1. For discharges from petroleum fuel pollution cleanup projects, effluent samples shall be 
collected at EFF-001 and analyzed in accordance with Table C-4, as specified in the 
NOA: 
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Table C-4. Effluent Monitoring for Petroleum Fuel Pollution Remediation Projects 

Parameter Units Sample 
Type 

Minimum 
Sampling 
Frequency 

Required Analytical 
Test Method  

Flow GPD Estimate 1/Day1 2 

Conventional Pollutants 
pH standard units Grab 1/Month 2 

Priority Pollutants 
Benzene µg/L Grab 1/Month3 2,4 

Ethylbenzene µg/L Grab 1/Month3 2,4 

1,2-Dichloroethane µg/L Grab 1/Month3 2,4 

Lead, Total Recoverable µg/L Grab 1/Month5 2,4 

Naphthalene µg/L Grab 1/Month3 2,4 

Toluene µg/L Grab 1/Month3 2,4 

Non-Conventional Pollutants 
Carcinogenic PAHs6 µg/L Grab 1/Month3 2 

Di-isopropyl Ether µg/L Grab 1/Month3 2 

Electrical Conductivity @ 25°C µmhos/cm Grab 1/Month 2 

Ethanol µg/L Grab 1/Month3 2 

Ethylene Dibromide µg/L Grab 1/Month3 2 

Ethyl Tertiary Butyl Ether µg/L Grab 1/Month3 2 

Hardness (as CaCO3)5 mg/L Grab 1/Month 2 

Methanol µg/L Grab 1/Month3 2 

Methyl Tertiary Butyl Ether µg/L Grab 1/Month3 2 

Temperature °F Grab 1/Month 2 

Tertiary Amyl Methyl Ether µg/L Grab 1/Month3 2 

Tertiary Butyl Alcohol µg/L Grab 1/Month3 2 

Total Dissolved Solids mg/L Grab 1/Month 2 

Total Petroleum Hydrocarbons 
(Gasoline Range) µg/L Grab 1/Month3 2 

Total Petroleum Hydrocarbons 
(Diesel Range) µg/L Grab 1/Month3 2 

Xylene6 µg/L Grab 1/Month3 2 

Whole Effluent Toxicity (see 
Section V. below) -- -- -- -- 
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Parameter Units Sample 
Type 

Minimum 
Sampling 
Frequency 

Required Analytical 
Test Method  

1 When discharging to surface water. 
2 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136. 
3 1) Analysis shall be conducted weekly for 4 consecutive weeks following initial discharge from the 

treatment system.  2) If any sample shows detectable concentrations, the Discharger shall immediately 
resample and reanalyze the effluent for the detected constituent(s), and shall continue sampling the 
effluent on a weekly basis until the constituent(s) concentrations are below permitted levels.  3) If three 
consecutive monthly sampling events result in non-detectable concentrations, at appropriate detection 
limits, then the sampling frequency shall be reduced to quarterly.  4) If a detectable concentration is 
determined to be present in the wastewater the frequency will revert back to monthly.  5) Subsequent to 
the initial testing required in 1) above, if a constituent is not present in the influent sample, then the testing 
for that constituent may be discontinued until detected in the influent. 

4 For priority pollutant constituents with effluent limitations, detection limits shall be below the effluent 
limitations. If the lowest minimum level (ML) published in Appendix 4 of the Policy for Implementation of 
Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California (State 
Implementation Plan or SIP) is not below the effluent limitation, the detection limit shall be the lowest ML.  
For priority pollutant constituents without effluent limitations, the detection limits shall be equal to or less 
than the lowest ML published in Appendix 4 of the SIP. 

5 If lead is not detected in the first two sampling events, then testing may be discontinued thereafter. 
6 Carcinogenic PAHs include: benzo[a]pyrene, benz[a]anthracene, benzo[b]fluroanthene, 

benzo[j]fluoranthene, benzo[k]fluoranthene, dibenz[a,j]acridine, dibenz[a,h]acridine, dibenz[a,h]anthracene, 
7H-dibenzo[c,g]carbazole, dibenzo[a,e]pyrene, dibenzo[a,h]pyrene, dibenzo[a,i]pyrene, dibenzo[a,l]pyrene, 
indeno[1,2,3-cd]pyrene, 5-methylchrysene, 1-nitropyrene, 4-nitropyrene, 1,6-dinitropyrene, 1,8-
dinitropyrene, 6-nitrocrysene, 2-nitrofluorene, and chrysene. 

7 Monitoring shall be performed concurrently with effluent sampling for lead and cadmium, chromium (III), 
copper, nickel, silver, or zinc if treatment for any of the these pollutants is required. 

8 Xylene includes o-xylene, m-xylene, and p-xylene. 

 

V. WHOLE EFFLUENT TOXICITY TESTING REQUIREMENTS 

A. Acute Toxicity Testing.  Tier 2 and Tier 3 dischargers shall conduct acute toxicity testing to 
determine whether the effluent is contributing acute toxicity to the receiving water.  Every Tier 
2 and Tier 3 Discharger shall meet the following acute toxicity testing requirements:  
1. Monitoring Frequency –Tier 2 and Tier 3 dischargers shall perform acute toxicity testing 

every six months or as directed by the Executive Officer in the Notice of Applicability.  
Dischargers of Tier 1 discharges are not required to conduct acute toxicity testing. 

2. Sample Types – Each Discharger may use flow-through or static renewal testing.  For 
static renewal testing, the effluent samples shall be grab samples and shall be 
representative of the volume and quality of the discharge.  The effluent samples shall be 
taken at Monitoring Location EFF-001 and any other effluent discharge location specified 
in the NOA. 

3. Test Species – The test species shall be fathead minnows (Pimephales promelas) or 
rainbow trout (Oncorhynchus mykiss), as specified in the Notice of Applicability. 

4. Methods – The acute toxicity testing samples shall be analyzed using EPA-821-R-02-
012, Fifth Edition.  Temperature, total residual chlorine, and pH shall be recorded at the 
time of sample collection.  No pH adjustment may be made unless approved by the 
Executive Officer. 
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5. Test Failure – If an acute toxicity test does not meet all test acceptability criteria, as 
specified in the test method, the Discharger must re-sample and re-test as soon as 
possible, not to exceed 7 days following notification of test failure. 

B. Chronic Toxicity Testing.  Tier 1B, Tier 2 and Tier 3 dischargers shall conduct three species 
chronic toxicity testing to determine whether the effluent is contributing chronic toxicity to the 
receiving water.  The Discharger shall meet the following chronic toxicity testing requirements: 
1. Monitoring Frequency –Tier 1B, Tier 2, and Tier 3 dischargers shall perform annual three 

species chronic toxicity testing or as directed by the Executive Officer in the Notice of 
Applicability.  Dischargers of Tier 1A discharges are not required to conduct chronic 
toxicity testing. 

2. Sample Types – Effluent samples shall be grab samples and shall be representative of 
the volume and quality of the discharge.  The effluent samples shall be taken at 
Monitoring Location EFF-001 and any other effluent discharge location specified in the 
NOA.   

3. Sample Volumes – Adequate sample volumes shall be collected to provide renewal water 
to complete the test in the event that the discharge is intermittent. 

4. Test Species – Chronic toxicity testing measures sublethal (e.g., reduced growth, 
reproduction) and/or lethal effects to test organisms exposed to an effluent compared to 
that of the control organisms.  The Discharger shall conduct chronic toxicity tests with: 
 The cladoceran, water flea, Ceriodaphnia dubia (survival and reproduction test); 
 The fathead minnow, Pimephales promelas (larval survival and growth test); and 
 The green alga, Selenastrum capricornutum (growth test). 

5. Methods – The presence of chronic toxicity shall be estimated as specified in Short-term 
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms, Fourth Edition, EPA/821-R-02-013, October 2002. 

6. Reference Toxicant – As required by the SIP, all chronic toxicity tests shall be conducted 
with concurrent testing with a reference toxicant and shall be reported with the chronic 
toxicity test results. 

7. Dilutions – For chronic toxicity monitoring, the test shall be performed using 100% 
effluent and one control.  A laboratory water control shall be used. 

8. Test Failure –  The Discharger must re-sample and re-test as soon as possible, but no 
later than fourteen (14) days after receiving notification of a test failure.  A test failure is 
defined as follows: 
a. The reference toxicant test or the effluent test does not meet all test acceptability 

criteria as specified in the Short-term Methods for Estimating the Chronic Toxicity of 
Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition, EPA/821-
R-02-013, October 2002 (Method Manual), and its subsequent amendments or 
revisions; or 

b. The percent minimum significant difference (PMSD) measured for the test exceeds 
the upper PMSD bound variability criterion in Table 6 on page 52 of the Method 
Manual.  (A retest is only required in this case if the test results do not exceed the 
monitoring trigger specified in the Special Provision at section IX.C.2.a.i. of the 
Order. 
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C. WET Testing Notification Requirements. Each Discharger shall notify the Central Valley 
Water Board within 24-hours after the receipt of test results exceeding the monitoring trigger 
during regular or accelerated monitoring, or an exceedance of the acute toxicity effluent 
limitation. 

D. WET Testing Reporting Requirements. All toxicity test reports shall include the contracting 
laboratory’s complete report provided to the Discharger and shall be in accordance with the 
appropriate “Report Preparation and Test Review” sections of the method manuals.  At a 
minimum, whole effluent toxicity monitoring shall be reported as follows: 
1. Chronic WET Reporting. Regular chronic toxicity monitoring results shall be reported 

to the Central Valley Water Board within 30 days following completion of the test, and 
shall contain, at minimum: 
a. The results expressed in TUc, measured as 100/NOEC, and also measured as 

100/LC50, 100/EC25, 100/IC25, and 100/IC50, as appropriate. 
b. The statistical methods used to calculate endpoints; 
c. The statistical output page, which includes the calculation of the percent minimum 

significant difference (PMSD); 
d. The dates of sample collection and initiation of each toxicity test; and 
e. The results compared to the numeric toxicity monitoring trigger. 
Additionally, the self-monitoring reports shall contain an updated chronology of chronic 
toxicity test results expressed in TUc, and organized by test species, type of test 
(survival, growth or reproduction), and monitoring frequency, i.e., either quarterly, 
monthly, or accelerated. 

2. Acute WET Reporting. Acute toxicity test results shall be submitted with the monthly 
discharger self-monitoring reports and reported as percent survival. 

3. Quality Assurance (QA). Each Discharger must provide the following information for 
QA purposes: 
a. Results of the applicable reference toxicant data with the statistical output page 

giving the species, NOEC, LOEC, type of toxicant, dilution water used, 
concentrations used, PMSD, and dates tested. 

b. The reference toxicant control charts for each endpoint, which include summaries of 
reference toxicant tests performed by the contracting laboratory. 

c. Any information on deviations or problems encountered and how they were dealt 
with. 

VI. LAND DISCHARGE MONITORING REQUIREMENTS – NOT APPLICABLE 

VII. RECYCLING MONITORING REQUIREMENTS – NOT APPLICABLE 
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VIII. RECEIVING WATER MONITORING REQUIREMENTS 
A. Monitoring Locations RSW-001U, RSW-001D, and any/all additional monitoring 

locations. 
1. Each Discharger shall monitor the receiving water at Monitoring Locations RSW-001U, 

RSW-001D, and all additional locations, if specified by the Executive Officer in the Notice 
of Applicability, as follows: 

Table C-5 Receiving Water Monitoring Requirements 

Parameter Units Sample 
Type 

Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

pH standard 
units Grab 1 2, 3 

Dissolved Oxygen mg/L Grab 1 2, 3 

Electrical Conductivity @ 25°C µmhos/cm Grab 1 2, 3 

Hardness, Total (as CaCO3) mg/L Grab 1 2, 3 

Temperature °F Grab 1 2, 3 

Turbidity NTU Grab 1 2, 3 

1 The minimum sampling frequency (e.g., 2/Week, 1/Month, 1/Quarter) shall be specified by the Executive Officer 
in the Notice of Applicability. 

2 Pollutants shall be analyzed using the analytical methods described in 40 C.F.R. part 136 or by methods 
approved by the Central Valley Water Board or the State Water Board. 

3 A hand-held field meter may be used, provided the meter utilizes a U.S. EPA-approved algorithm/method and is 
calibrated and maintained in accordance with the manufacturer's instructions. A calibration and maintenance log 
for each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained by the 
Discharger. 

2. If receiving water monitoring is required in the Notice of Applicability, a log shall be kept 
of the receiving water conditions throughout the reach bounded by Monitoring Locations 
RSW-001U, RSW-001D, and all additional locations.  Attention shall be given to the 
presence or absence of: 
a. Floating or suspended matter; 
b. Discoloration; 
c. Bottom deposits; 
d. Aquatic life; 
e. Visible films, sheens, or coatings; 
f. Fungi, slimes, or objectionable growths; and 
g. Potential nuisance conditions. 

Notes on receiving water conditions shall be summarized in the monitoring report. 

IX. OTHER MONITORING REQUIREMENTS – NOT APPLICABLE 

X. REPORTING REQUIREMENTS 
A. General Monitoring and Reporting Requirements 

1. New Dischargers who have received a Notice of Applicability for coverage under this 
General Order shall inform the Central Valley Water Board 24 hours before the start of 
the discharge. 

2. Before commencing a new discharge, a representative sample of the untreated effluent 
shall be collected and analyzed for all the constituents identified in Table I-1, compared 
with the appropriate screening levels, and submitted with the NOI. 
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3. Authorized Dischargers shall comply with all Standard Provisions (Attachment B) related 
to monitoring, reporting, and recordkeeping. 

4. Upon written request of the Central Valley Water Board, the Discharger shall submit a 
summary monitoring report.  The report shall contain both tabular and graphical 
summaries of the monitoring data obtained during the previous year(s). 

5. Monitoring reports shall be submitted to the Central Valley Water Board each quarter.  In 
situations where no effluent monitoring is required, the frequency for submitting 
monitoring reports may be reduced to annually in the NOA.  If no discharge occurred 
during the reporting period, the monitoring report shall document that there was no 
discharge. 

B. Self-Monitoring Reports (SMR’s) 
1. At any time during the term of this permit, the State Water Board or the Central Valley 

Water Board may notify enrolled Dischargers to electronically submit Self-Monitoring 
Reports (SMR’s) using the State Water Board’s California Integrated Water Quality 
System (CIWQS) Program Web site 
(http://www.waterboards.ca.gov/water_issues/programs/ciwqs/).  Until such notification 
is given, each Discharger shall electronically submit  SMR’s as described in the NOA.   

2. Dischargers shall report in the SMR the results for all monitoring specified in this 
Monitoring and Reporting Program under sections III through IX.  Dischargers shall 
submit SMR’s including the results of all required monitoring using USEPA-approved 
test methods or other test methods specified in this Order.  If a Discharger monitors any 
pollutant more frequently than required by this Order, the results of this monitoring shall 
be included in the calculations and reporting of the data submitted in the SMR. 

3. Monitoring periods and reporting for all required monitoring shall be completed according 
to the following schedule: 
 

Table C-6 Monitoring Periods and Reporting Schedule 
Sampling 
Frequency Monitoring Period Begins On… Monitoring Period SMR Due Date1 

1/Discharge 
Event Notice of Applicability effective date All 

1 May 
1 August 
1 November 
1 February 

Continuous Notice of Applicability effective date All 

1 May 
1 August 
1 November 
1 February 

1/Hour Notice of Applicability effective date Hourly 

1 May 
1 August 
1 November 
1 February 

1/Day Notice of Applicability effective date 

Midnight through 11:59 PM (or any 
24-hour period that reasonably 
represents a calendar day for 
purposes of sampling).  

1 May 
1 August 
1 November 
1 February 
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Sampling 
Frequency Monitoring Period Begins On… Monitoring Period SMR Due Date1 

1/Week Notice of Applicability effective date Sunday through Saturday 

1 May 
1 August 
1 November 
1 February 

1/Month Notice of Applicability effective date 1st day of calendar month through 
last day of calendar month 

1 May 
1 August 
1 November 
1 February 

1/Quarter Notice of Applicability effective date 

1 January through 31 March  
1 April through 30 June  
1 July through 30 September  
1 October through 31 December 

1 May 
1 August 
1 November 
1 February 

2/Year Notice of Applicability effective date 1 January through 30 June  
1 July through 31 December  

1 August 
1 February 

1/Year Notice of Applicability effective date 1 January through 31 December  1 February 

1 In situations where no effluent monitoring is required, the frequency for submitting SMR’s may be reduced to 
annually in the NOA.  Unless otherwise specified in the NOA, annual SMR’s are due 1 February and include 
monitoring data for 1 January through 31 December for the previous calendar year. 

 
4. Reporting Protocols. Dischargers shall report with each sample result the applicable 

RL and the current laboratory’s Method Detection Limit (MDL), as determined by the 
procedure in 40 C.F.R. part 136. 
Dischargers shall report the results of analytical determinations for the presence of 
chemical constituents in a sample using the following reporting protocols: 
a. Sample results greater than or equal to the RL shall be reported as measured by the 

laboratory (i.e., the measured chemical concentration in the sample). 
b. Sample results less than the RL, but greater than or equal to the laboratory’s MDL, 

shall be reported as “Detected, but Not Quantified,” or DNQ. The estimated 
chemical concentration of the sample shall also be reported. 
For the purposes of data collection, the laboratory shall write the estimated chemical 
concentration next to DNQ. The laboratory may, if such information is available, 
include numerical estimates of the data quality for the reported result. Numerical 
estimates of data quality may be percent accuracy (± a percentage of the reported 
value), numerical ranges (low to high), or any other means considered appropriate 
by the laboratory. 

c. Sample results less than the laboratory’s MDL shall be reported as “Not Detected,” 
or ND. 

d. Dischargers are to instruct laboratories to establish calibration standards so that the 
ML value (or its equivalent if there is differential treatment of samples relative to 
calibration standards) is the lowest calibration standard. At no time is the Discharger 
to use analytical data derived from extrapolation beyond the lowest point of the 
calibration curve. 

5. Multiple Sample Data. When determining compliance with an AMEL, AWEL, or MDEL 
for priority pollutants and more than one sample result is available, the Discharger shall 
compute the arithmetic mean unless the data set contains one or more reported 
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determinations of “Detected, but Not Quantified” (DNQ) or “Not Detected” (ND). In those 
cases, the Discharger shall compute the median in place of the arithmetic mean in 
accordance with the following procedure: 
a. The data set shall be ranked from low to high, ranking the reported ND 

determinations lowest, DNQ determinations next, followed by quantified values (if 
any). The order of the individual ND or DNQ determinations is unimportant. 

b. The median value of the data set shall be determined. If the data set has an odd 
number of data points, then the median is the middle value. If the data set has an 
even number of data points, then the median is the average of the two values 
around the middle unless one or both of the points are ND or DNQ, in which case 
the median value shall be the lower of the two data points where DNQ is lower than 
a value and ND is lower than DNQ. 

6. Dischargers shall submit SMR’s in accordance with the following requirements: 

a. Each Discharger shall arrange all reported data in a tabular format. The data shall 
be summarized to clearly illustrate whether the facility is operating in compliance 
with interim and/or final effluent limitations. The Discharger is not required to 
duplicate the submittal of data that is entered in a tabular format within CIWQS. 
When electronic submittal of data is required and CIWQS does not provide for entry 
into a tabular format within the system, the Discharger shall electronically submit the 
data in a tabular format as an attachment. 

b. Each Discharger shall attach a cover letter to the SMR. The information contained in 
the cover letter shall clearly identify violations of the WDR’s; discuss corrective 
actions taken or planned; and the proposed time schedule for corrective actions. 
Identified violations must include a description of the requirement that was violated 
and a description of the violation. 

c. Each Discharger shall attach all laboratory analysis sheets, including quality 
assurance/quality control information, with all its SMR’s for which sample 
analyses were performed. 

7. Dischargers shall submit in the SMR’s calculations and reports in accordance with the 
following requirements: 
a. Dissolved Oxygen Receiving Water Limitations.  The Discharger shall report in 

the SMR’s the dissolved oxygen concentrations in the effluent (Monitoring Location 
EFF-001) and the receiving water (Monitoring Location RSW-001U and RSW-
001D).   

b. Temperature Receiving Water Limitations.  Each Discharger shall calculate and 
report the temperature change in the receiving water based on the difference in 
temperature at Monitoring Locations RSW-001U and RSW-001D. 

c. Turbidity Receiving Water Limitations.  Each Discharger shall calculate and 
report the turbidity change in the receiving water turbidity based on the different 
turbidity at Monitoring Locations RSW-001U and RSW-001D. 

d. Temperature Effluent Limitation. For every day receiving water temperature 
samples are collected at Monitoring Location RSW-001U, the Discharger shall 
calculate and report the difference between the daily average effluent temperature 
and the upstream receiving water temperature based on the difference in the daily 
average effluent temperature at Monitoring Location EFF-001 and the average 
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receiving water temperature of grab samples collected at Monitoring Location 
RSW-001U. 

C. Discharge Monitoring Reports (DMR’s) – Not Applicable 
D. Other Reports 

1. Salinity Evaluation and Minimization Plan.  For Dischargers with effluent electrical 
conductivity greater than 900 µmhos/cm, flow greater than or equal to 0.25 MGD, and 
continuous discharge duration 180 days or longer, shall submit a Salinity Evaluation and 
Minimization Plan within 60 days of initiating a new discharge under this Oder, to ensure 
adequate measures are developed and implemented by the Discharger to reduce the 
discharge of salinity and by which the discharger will minimize any increase in effluent 
salinity as the result of treatment of the wastewater, if applicable.  Under limited 
circumstances the Executive Officer may waive this requirement in the NOA.  For 
example, for construction dewatering projects where the groundwater is naturally high in 
salinity. 

2. Pollution Prevention and Monitoring and Reporting Plan.  Drinking water suppliers 
that have or propose to have numerous discharge points covered by this general order 
are required to develop a site specific Pollution Prevention and Monitoring and Reporting 
Plan (PPMRP) and submit the document with the Notice of Intent.  The information 
required for the PPMRP is shown in Attachment G. 

3. Best Management Practices (BMP) Plan.  Each Discharger with a treatment system 
(Tier 2 and Tier 3) authorized under this General Order shall develop and implement 
BMP’s that include site-specific plans and procedures implemented and/or to be 
implemented to prevent the generation and potential release of additional pollutants from 
the discharge facility to waters of the State.  These BMP requirements are not 
automatically required for Tier 1 Dischargers.  However, when appropriate the Executive 
Officer may require the BMP requirements for Tier 1 Dischargers in the NOA.  The 
BMP’s shall be consistent with the general guidance contained in the U.S. EPA 
Guidance Manual for Developing Best Management Practices (BMPs) (EPA 833-B-93-
004). In particular, a risk assessment of each area identified by the Discharger shall be 
performed that will ensure proper operation and maintenance, prevent the additional 
chemicals or other substances from being introduced into the discharge, and prevent the 
addition of pollutants from the other non-permitted process waters, spills, or other 
sources of pollutants at the discharge facility. The necessary BMP’s shall be identified, 
developed, and implemented prior to the initiation of the discharge. Each Discharger 
shall update and amend the BMP Plan as necessary to maintain compliance with this 
General Order. By the date that discharge begins, each Discharger shall make the BMP 
Plan available to Central Valley Water Board staff upon request.  

4. Closure Certification for Discharges from Drinking Water Supply Systems.  If a 
drinking water supply system Discharger received an exception as allowed by section 5.3 
of the SIP, then upon termination of the discharge, certification is required by a qualified 
biologist that the beneficial uses of the receiving water have been restored.  The Closure 
Certification is to be submitted with the request for termination. 
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ATTACHMENT D – FACT SHEET 
 
As described in section V.C of this General Order, the Central Valley Water Board incorporates this 
Fact Sheet as findings of the Central Valley Water Board supporting the issuance of this General Order. 
This Fact Sheet includes the legal requirements and technical rationale that serve as the basis for the 
requirements of this Order. 

This General Order has been prepared under a standardized format to accommodate a broad range of 
discharge requirements for Dischargers in California. Only those sections or subsections of this 
General Order that are specifically identified as “not applicable” have been determined not to apply to 
the Dischargers. Sections or subsections of this General Order not specifically identified as “not 
applicable” are fully applicable to the Dischargers. 

I. PERMIT INFORMATION 
A. Background 

In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act) was 
amended to provide that the discharge of pollutants to waters of the United States from any 
point source is effectively prohibited unless the discharge is in compliance with a National 
Pollutant Discharge Elimination System (NPDES) permit. 
On 22 September 1989, the United States Environmental Protection Agency (U.S. EPA) granted 
the State of California, through the State Water Resources Control Board (State Water Board) 
and the Regional Water Quality Control Boards (Regional Water Boards), the authority to issue 
general NPDES permits pursuant to 40 Code of Federal Regulations (C.F.R.) parts 122 and 
123. 
40 C.F.R. 122.28 provides for issuance of general permits to regulate a category of point 
sources if the sources involve the same or substantially similar types of operations; discharge 
the same type of waste; require the same type of effluent limitations or operating conditions; 
require similar monitoring; and are more appropriately regulated under a general order rather 
than individual orders. 
1. Limited Threat General Order R5-2013-0073-01 

The previous Limited Threat General Order R5-2013-0073-01 (Waste Discharge 
Requirements for Limited Threat Discharges of Treated/Untreated Groundwater from 
Cleanup Sites, Wastewater from Superchlorination Projects, and Other Limited Threat 
Wastewaters to Surface Water) was adopted by the California Regional Water Quality 
Control Board, Central Valley Region, on 31 May 2013 and amended on 6 June 2014.  The 
previous Limited Threat General Order applied to the following: 
a. Treated or Untreated Groundwater from Cleanup Sites; 
b. Wastewater from Superchlorination Projects; and 
c. Other miscellaneous limited threat wastewaters (including hard rock mines). 
The hard rock mine component of Order R5-2013-0073-01 is not comprehensive, low 
threat discharges are excluded, the cleanup component of the Order is restricted to 
groundwater, and the Order is limited on the other types of discharges that can be included. 

2. Low Threat General Order R5-2013-0074 
Individuals, public agencies, private businesses, and other legal entities often need to 
discharge clean or relatively pollutant-free wastewater that poses little or no threat to water 
quality.  These discharges are often short-term and low volume in nature.   
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Water suppliers may have numerous intentional and unintentional releases of fresh water 
to surface waters and surface water drainage courses due to many factors, including 
system failures, pressure releases, and pipeline/tank flushing and dewatering.  For the 
purpose of this Order, these multiple discharges from water suppliers shall be considered a 
project.  Public and private water suppliers, such as irrigation districts, water districts, and 
water agencies, may apply for coverage under the Low Threat General Order. 
The Low Threat General Order covers certain categories of dewatering and other low threat 
discharges to waters of the United States, which are either 4 months or less in duration or 
have a daily average discharge flow that does not exceed 0.25 million gallons per day 
(MGD). 
There is a new State Board General Order, WQ 2014-0194-DWQ intended for drinking 
water supply systems.  Most of the drinking water supply discharges under the Low Threat 
General Order are now covered by State Board Order WQ 2014-0194-DWQ.  However, 
some drinking water supply systems are not covered by WQ 2014-0194-DWQ and remain 
covered by the Low Threat General Order. 
New enrollees will be enrolled under the new Limited Threat General Order as they apply.  
Existing enrollees will be enrolled under the new Limited Threat General Order upon 
expiration of the Low Threat General Order, which will be allowed to expire without 
renewal. 
This Order replaces the previous Limited Threat General Order, allows for future enrollment 
of drinking water supply systems that do not fit under State Board Order WQ 2014-0194-
DWQ, specifically includes wastewater discharges from hard rock mines, and broadens the 
eligibility requirements. 

3. 2016 Minor Modification.  On 28 October 2016 the Executive Officer issued a minor 
modification of the Limited Threat General Order to correct typographical errors. 

4. 2018 Permit Amendment. On 1 February 2018, the Central Valley Water Board adopted 
Order R5-2018-0002 amending the Limited Threat General Order.  A summary of the 
changes are described below: 

a. Salinity Evaluation and Minimization Plan.  The Limited Threat General Order 
includes additional requirements for discharges with elevated salinity, i.e., electrical 
conductivity levels greater than 900 µmhos/cm, flows greater than or equal to 
0.25 MGD, and continuous discharge duration 180 days or longer.  In these 
elevated salinity situations the discharger is required to submit a salinity evaluation 
and minimization plan.  The Limited Threat General Order was amended to allow 
the Executive Officer under limited circumstances to waive this requirement in the 
notice of applicability (NOA).  For example, for construction dewatering projects 
where the groundwater is naturally high in salinity.  In these specific situations a 
salinity evaluation and minimization plan is not effective. 

 
b. New Temperature Requirements. 

 
i. Thermal Plan.  The State Water Board adopted the Water Quality Control Plan 

for Control of Temperature in the Coastal and Interstate Waters and Enclosed 
Bays and Estuaries of California (Thermal Plan) on 7 January 1971, and 
amended this plan on 18 September 1975. The Thermal Plan contains 
temperature objectives for surface waters that are applicable within the 
Sacramento-San Joaquin Delta.  The Limited Threat General Order was 
amended to include the requirements of the Thermal Plant to be applied for 
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elevated temperature waste discharges within the Sacramento-San Joaquin 
Delta.  The effluent and receiving water temperature requirements per the 
Thermal Plan will be specified in the NOA. 

 
ii. Deer Creek Temperature Requirements.  The Water Quality Control Plan for 

the Sacramento-San Joaquin River Basins contains site-specific temperature 
limits for Deer Creek in El Dorado and Sacramento Counties.  The Limited 
Threat General Order was amended to incorporate the site-specific receiving 
water limitations that will be specified in the NOA for discharges to Deer Creek. 

 
c. Best Management Practices (BMP’s) Plan. Each Discharger with a treatment 

system (Tier 2 and Tier 3) authorized to discharge under the Limited Threat General 
Order are required to develop and implement BMP’s that include site-specific plans 
and procedures implemented and/or to be implemented to prevent the generation 
and potential release of pollutants from the discharge facility to waters of the State.  
In certain circumstances BMP requirements should be required for Tier 1 
Dischargers.  Therefore, the Limited Threat General Order was amended to allow 
the Executive Officer, when appropriate, to require the BMP requirements for Tier 1 
Dischargers in the NOA. 

 
d. Secondary Maximum Contaminant Levels (MCLs) (Iron and Manganese). The 

State Water Board Division of Drinking Water (DDW) has developed Secondary 
MCL - Consumer Acceptance Limits for iron and manganese. The Secondary MCLs 
are drinking water standards contained in Title 22 of the California Code of 
Regulations and are derived from human welfare considerations (e.g., taste, odor, 
laundry staining), not for toxicity.  DDW has advised that compliance with the 
dissolved fraction of MCLs in source waters is fully protective of the MUN beneficial 
use.  Furthermore, iron and manganese are not toxic contaminants, therefore, short-
term exceedances do not result in any health consequence and DDW recommends 
compliance with the Secondary MCLs based on annual average concentrations.  
The Limited Threat General Order was amended to specify that the screening levels 
for iron and manganese based on the Secondary MCLs are established as 
dissolved metals and, when sufficient data exists, the reasonable potential analyses 
can be conducted based on the annual average effluent concentration. 

 
e. Acute Whole Effluent Toxicity.  The Limited Threat General Order requires that all 

Tier 2 and Tier 3 discharges must submit acute whole effluent toxicity data with the 
Notice of Intent (NOI) application.  While acute toxicity is a concern for Tier 3 
discharges (i.e., hard rock mines), Tier 2 dischargers are limited threat discharges 
that are not expected to exhibit acute toxicity.  Therefore, the Limited Threat 
General Order was amended to remove the requirement to submit acute whole 
effluent toxicity data with the NOI.  When applicable the Executive Officer will 
establish acute whole effluent toxicity monitoring requires in the NOA. 

 
f. Attachment F Removal.  Attachment F to the Limited Threat General Order was 

originally planned to be used as an attachment to the NOA to establish the 
monitoring requirements.  However, to reduce the size of the NOAs and for 
clarification purposes the effluent and receiving water monitoring requirements are 
being established as tables within the NOAs.  Therefore, there is no longer a need 
to include Attachment F and the Limited Threat General Order was amended to 
remove the attachment.   
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g. General Order for Treated Groundwater from Cleanup of Petroleum Fuel 
Pollution, Order R5-2013-0075.  The presence of petroleum constituents in 
groundwater at various sites throughout the Central Valley Region poses a threat to 
existing and potential beneficial uses of the groundwater.  As responsible parties 
investigate and remediate these sites, the number of groundwater cleanups of 
petroleum constituents is increasing.  Remediation at many of these sites includes 
groundwater treatment, with discharge of the treated groundwater.  General Order 
R5-2013-0075 was developed to regulate the discharge of treated groundwater 
from cleanups of petroleum constituents to waters of the United States.  This Order 
has been amended to regulate discharges of treated groundwater from cleanups of 
petroleum fuel pollution.  It replaces the previous Petroleum General Order 
R5-2013-0075. 

 
B. General Criteria 

This Limited Threat General NPDES Order is designed to allow limited threat waste discharges 
to surface waters or surface water drainage courses as long as the discharge does not include 
human waste or acid mine drainage.  Surface waters or surface water drainage courses include 
but are not limited to streams, dry stream courses, ephemeral streams, creeks, rivers, lakes, 
reservoirs, and storm drains.  Although the primary focus of the Central Valley Water Board is 
water quality, the program deals with all environments, including surface water, groundwater, 
soil, sediment, the vadose zone, and air.  Tier 1 discharges are clean or relatively clean 
wastewater projects and include but are not limited to well development, construction 
dewatering, pump/well testing, pipeline pressure testing, pipeline flushing or dewatering, 
condensate, water supply systems, aggregate mines, and filter backwash.  Tier 2 discharges 
are those that require treatment prior to discharge and include but are not limited to discharges 
that may contain low levels of toxic organic constituents, volatile organic compounds (VOCs), 
petroleum fuel pollution constituents, pesticides, inorganic constituents, chlorine, and other 
chemical constituents that require treatment prior to discharge such as industrial facilities, dry 
cleaners, pipeline leaks and spills, underground tanks, aboveground tank farms, petroleum fuel 
pollution groundwater remediation projects, pesticide and fertilizer facilities, superchlorination 
projects, equipment decontamination, and brownfields.  Tier 3 discharges are liquid mine waste 
discharges from hard rock mines. 

II. DISCHARGE INFORMATION 
Eligible Discharges.  This Limited Threat General Order applies to individuals, public agencies, 
private businesses, and other legal entities (hereafter Dischargers) discharging limited threat  
wastewaters to waters of the United States as follows:   

Tier 1: Clean or relatively pollutant-free wastewaters that pose little or no threat to water 
quality.   
Tier 1A. Discharges of less than 0.25 million gallons per day (MGD) or less 

than 4 months in duration (or as determined by the Executive Officer); 
and 

Tier 1B. Discharges greater than or equal to 0.25 MGD and greater than or 
equal to 4 months in duration (or as determined by the Executive 
Officer).  

Tier 2: Wastewater that may contain toxic organic constituents, volatile organic compounds 
(VOCs), pesticides, inorganic constituents, chlorine, and other chemical constituents 
for which treatment technologies are well-established to eliminate constituents that 
pose a threat to water quality and that require treatment prior to discharge.   
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Filter bags or other filtration units for removal/reduction of turbidity may or may not 
be considered treatment by the Executive Officer.  Wastewaters that may be covered 
under this General Order as a Tier 2 Discharger include but are not limited to the 
following: 
a. Superchlorination projects; 
b. Equipment decontamination projects; 
c. Wastewater from cleanup sites including industrial facilities, dry cleaners, 

pipeline leaks and spills, underground tanks, aboveground tank farms, 
petroleum fuel pollution, pesticide and fertilizer facilities, and brownfields; and 

d. Miscellaneous discharges that do not meet effluent limitations without treatment. 
Tier 3: Hard rock mines often discharge wastewater to surface waters.  Treatment is often 

required prior to discharge.  Wastewater from hard rock mines will be covered under 
this General Order as a Tier 3 discharger.  (Discharges from aggregate mines may 
be included in Tier 1 or Tier 2.) 

Table D-1, below, lists some of the types of discharges that are eligible, the volume discharged, the 
duration of discharge, and the appropriate Tier under this General Order, that is applicable. 

Table D-1.  Eligible Discharges with Applicable Permits 

Type of Discharge 
Wastewater Does Not 

Exceed Screening 
Levels, Y/N? 

Maximum Daily 
Discharge < 0.25 
MGD or < 4 months 

Maximum Daily 
Discharge > 0.25 
MGD and > 4 months 

Well Development Water Y1 Tier 1A Tier 1B 

Construction Dewatering Y1 Tier 1A Tier 1B 

Pump/Well Testing Y1 Tier 1A Tier 1B 

Pipeline/Tank Pressure Testing Y1 Tier 1A Tier 1B 

Pipeline/Tank Flushing or 
Dewatering Y1 Tier 1A Tier 1B 

Condensate  Y1 Tier 1A Tier 1B 

Water Supply System s Y1 Tier 1A Tier 1B 

Aggregate Mines Y1 Tier 1A Tier 1B 

Filter Backwash Water Y1 Tier 1A Tier 1B 

Miscellaneous Wastewaters 
without a Treatment System Y1 Tier 1A Tier 1B 
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Type of Discharge 
Wastewater Does Not 

Exceed Screening 
Levels, Y/N? 

Maximum Daily 
Discharge < 0.25 
MGD or < 4 months 

Maximum Daily 
Discharge > 0.25 
MGD and > 4 months 

Superchlorination Project 
Wastewaters that Do Not Meet 
Effluent Limitations without 
Treatment 

N Tier 2 Tier 2 

Equipment Decontamination 
Wastewaters that Do Not Meet 
Effluent Limitations without 
Treatment 

N Tier 2 Tier 2 

Wastewaters from Cleanup Sites 
That Do Not Meet Effluent 
Limitations without Treatment 

N Tier 2 Tier 2 

Groundwater Cleanup of 
Petroleum Fuel Pollution Y or N Tier 2 Tier 2 

Wastewaters from Hard Rock 
Mines (Excluding Aggregate 
Mines) with or without Treatment 

N Tier 3 Tier 3 

1 If the wastewater exceeds the screening levels this type of discharge will be assigned to Tier 2. 

III. NOTIFICATION REQUIREMENTS 

A. Requirements for All Discharges.  All Dischargers enrolling for coverage under this General 
Order are required to submit a complete Notice of Intent (NOI), as detailed in Attachment J, 
which includes: 
1. State Water Board Form 200. 
2. A full description of the proposed project on official letterhead. 
3. A project map which includes the location of the project, discharge point(s), and receiving 

water.   
4. The appropriate first annual fee. 

California Water Code section 13260(d) requires each person for whom waste discharge 
requirements (WDRs) are issued to pay an annual fee to the State Water Board. California 
Water Code section 13260(f) requires: (1) the State Water Board to adopt a schedule of 
fees by emergency regulation; and (2) fees to be adjusted annually to conform to the 
revenue levels set forth in the State Budget Act for the activities that have been issued 
WDRs. 
The fee for enrollment under this Order shall be based on Category 3 in section 2200(b)(9) 
of title 23, California Code of Regulations , which can be found at 
http://www.waterboards.ca.gov/water_issues/programs/npdes/ and is payable to the State 
Water Board. 

5. Discharge Type from the following list; 
a. Well Development Water, which includes discharges associated with supply well 

installation, development, test pumping and purging; 
b. Construction Dewatering; 
c. Pump/Well Testing, which includes discharges associated with the operation and 

maintenance activities of existing pumps and wells; 

http://www.waterboards.ca.gov/water_issues/programs/npdes/
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d. Water Supply System, which include discharges associated with fire hydrant flushes 
and system operation, maintenance, and testing activities of a water supply system; 

e. Pipeline/Tank Pressure Testing, which includes discharges associated with 
hydrostatic testing; 

f. Pipeline/Tank Flushing or Dewatering, which includes discharges associated with 
flushing, cleaning, and disinfection; 

g. Condensate, which includes discharges associated with atmospheric condensates 
such as refrigeration, air conditioners, and compressor condensates and cooling 
towers; 

h. Filter Backwash waters; 
i. Aggregate Mine, which includes sediment-laden wastewaters; 
j. Groundwater Extraction and/or Cleanup Project 
k. Superchlorination 
l. Equipment Decontamination 
m. Wastewater from Cleanup Site 
n. Liquid mine waste from hard rock mine 
o. Petroleum fuel pollution remediation projects 
p. Other 

 
6. Evaluation of disposal/reclamation options; 

Pursuant to section 2, Article X, California Constitution, and Water Code section 275, on 
preventing waste and unreasonable use of waters of the state, the Central Valley Water 
Board encourages, wherever practicable, water conservation and/or re-use of wastewater.  
Therefore, to obtain coverage under this General Order, Dischargers are required to 
evaluate their reclamation options. These options include: 
a. Sanitary Sewage System 

If all the discharge is accepted by the local municipal wastewater treatment plant 
(WWTP), then authorization to discharge under an NPDES permit is not needed for 
the proposed project.  Dischargers may submit any denial or restrictive flow letter 
from the WWTP as proof that this option is not viable or explain why it is infeasible to 
connect to the WWTP. 

b. Land Disposal 
The land disposal option is usually restricted to the dry season (May through October) 
unless the Discharger can prove that the discharge can be retained on land during the 
wet season (November through April). All Dischargers must fully explain why land 
disposal is not a viable option. 

c. Underground Injection 
This option may be available for Dischargers at cleanup sites that find it is 
economically infeasible to treat the groundwater prior to discharging into surface 
waters that may be impacted by constituents that are found in impacted areas (e.g., 
sites discharging to 303(d) listed receiving waters). Additional information regarding 
the feasibility of underground injection as a disposal option can be obtained from the 
U.S. EPA Region 9 Office, Underground Injection Control Unit. 

7. Analytical results of sampling of the untreated effluent for the applicable pollutants 
specified in Table I-1 of Attachment I for the type of wastewater to be discharged; 
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a. New Discharges.  Upon receipt of the complete Notice of Intent, the Executive 
Officer shall determine the applicability of the proposed discharge to this General 
Order. If the discharge is deemed eligible for coverage under this General Order, the 
Executive Officer will issue a Notice of Applicability to the Discharger.  The Notice of 
Applicability will specify that the discharge is authorized under the terms and 
conditions of this General Order and will prescribe effluent limitations and include a 
monitoring and reporting program.  New discharges that are not covered by an 
existing individual or general NPDES permit may not commence discharging until 
issuance of a Notice of Applicability.  If the discharge is not eligible for coverage 
under this General Order, the Executive Officer will notify the Discharger in writing 
with instructions on how to proceed. 

New analytical results must be submitted every 5 years from the date of the NOA, for 
the pollutants specified in Table I-1 of Attachment I for the type of wastewater 
discharged.   

This General Order shall apply to the individuals, public agencies, private businesses, 
and other legal entities that have submitted a complete NOI and have received a 
Notice of Applicability from the Executive Officer. 

b. Existing Discharges.  Current enrollees authorized to discharge under the existing 
Limited Threat General Order R5-2013-0073-01 (NPDES Permit No. CAG995002) 
are automatically authorized under this General Order to continue discharging.  
However to maintain general order coverage, the current enrollees must submit a 
complete Notice of Intent (NOI), as described in sections II.A.1.a through h, above, 
and in Attachment J, within 180 days of the adoption date of this Order, to adequately 
characterize the discharge for coverage under this Order.  
New analytical results must be submitted every 5 years, for the pollutants specified in 
Table I-1 of Attachment I for the type of wastewater discharged.  Those dischargers 
that have not submitted the suite of analytical results specified in Table I-1 of 
Attachment I in five years or more must submit the data within 180 days of adoption of 
this Order. 
Upon submittal of an acceptable NOI, the Executive Officer will issue a revised Notice 
of Applicability to existing enrollees that coverage under the General Order will 
continue, specifying any new and continuing effluent limitations and a monitoring and 
reporting program.  Failure to submit a new and acceptable NOI, as described above, 
may result in termination of coverage. 

8. Certification by authorized personnel. 
B. Additional Requirements for Specific Discharges.  Additional NOI submittal requirements 

are included for specific dischargers: 
1. Impaired waterbodies.  Under section 303(d) of the 1972 CWA, states, territories and 

authorized tribes are required to develop lists of water quality limited segments. The 
waters on these lists do not meet water quality standards, even after point sources of 
pollution have installed the minimum required levels of pollution control technology.  On 
11 October 2011 U.S. EPA gave final approval to California's 2008-2010 section 303(d) 
List of Water Quality Limited Segments. The Basin Plans reference this list of Water 
Quality Limited Segments (WQLSs), which are defined as “…those sections of lakes, 
streams, rivers or other fresh water bodies where water quality does not meet (or is not 
expected to meet) water quality standards even after the application of appropriate 
limitations for point sources (40 C.F.R. part 130, et seq.).”  The Basin Plans also state, 
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“Additional treatment beyond minimum federal standards will be imposed on dischargers 
to [WQLSs].  Dischargers will be assigned or allocated a maximum allowable load of 
critical pollutants so that water quality objectives can be met in the segment.”  Impaired 
waters do not fully support beneficial uses. If proposing to discharge into an impaired 
surface water, the Discharger must provide wastewater analysis of the 303(d) listed 
constituents of concern as part of the Notice of Intent. 
The list of impaired surface waters can be found under the CWA section 303(d) List at the 
following web site: 

http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/impaired_waters_list 
Additional requirements include: 
a. Analytical results of sampling of the proposed receiving water and effluent for 

pollutants causing impairment under CWA section 303(d) List, if applicable. 
b. Demonstration of adequate treatment to ensure compliance at the point of discharge 

(i.e., end-of-pipe). 
i. A narrative description of the existing or proposed treatment system, including 

the technology that will result in the discharge of wastewater that complies with 
effluent limitations; 

ii. Schematics and blueprints of the existing or proposed treatment system signed 
by a registered engineer; and 

iii. Analytical results of sampling of the treated effluent for the applicable pollutants 
with effluent limitations specified in the NOA; 

2. Drinking water supply systems.  Categorical Exception for Priority Pollutant Criteria and 
Objectives. 

a. As discussed in section II.A.2.b of this General Order, section 5.3 of the Policy for 
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California (State Implementation Policy or SIP) allows the Central 
Valley Water Board to allow certain Dischargers short-term or seasonal exceptions 
from meeting priority pollutant criteria and objectives for discharges that are 
necessary to implement control measures that fulfill statutory requirements 
regarding drinking water.  Dischargers applying for a categorical exception to the 
priority pollutant criteria and objectives as authorized by section 5.3 of the SIP must 
submit the appropriate requirements with the application as specified by the SIP, 
including: 
i. A detailed description of the proposed action, including the proposed method of 

completing the action; 
ii. A time schedule; 
iii. A discharge and receiving water quality monitoring plan (before project 

initiation, during the project, and after project completion, with the appropriate 
quality assurance and quality control procedures); 

iv. CEQA documentation; 
v. Contingency plans; 
vi. Identification of alternate water supply (if needed); and 
vii. Residual waste disposal plans. 

http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/impaired_waters_list/2008_2010_usepa_303dlist/20082010_usepa_aprvd_303dlist.pdf
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b. A Pollution Prevention and Monitoring and Reporting Plan (PPMRP), as outlined in 
Attachment G, if the project includes more than one existing or proposed discharge 
point. 

c. Upon completion of the discharge, certification is required by a qualified biologist 
that the beneficial uses of the receiving water have been restored.  The Certification 
must be submitted with the Request for Termination of Coverage form in 
Attachment E 

3. High salinity effluent.  All Dischargers with effluent electrical conductivity greater than 
900 µmhos/cm, flows greater than or equal to 0.25 MGD, and continuous discharge 
duration 180 days or longer, shall submit a Salinity Evaluation and Minimization Plan 
within 60 days of initiating a new discharge under this Order, to ensure adequate 
measures are developed and implemented by the Discharger to reduce the discharge of 
salinity and by which the discharger will minimize any increase in effluent salinity as the 
result of treatment of the wastewater, if applicable. 

4. Intake Water Credit.  Discharges qualify for Tier 2 of this Order because monitoring data 
indicate that the effluent demonstrates reasonable potential to cause or contribute to an 
exceedance of applicable water quality objectives.  However, when the water intake from 
the receiving water is the major source of the pollutants and is responsible for the 
reasonable potential to exceed applicable water quality standards, an intake water credit 
can be granted in accordance with section 1.4.4 of the Policy for Implementation of the 
Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries in California 
(SIP).  When an Intake Water Credit has been granted for a specific pollutant by the 
Executive Officer in the NOA, then treatment for that pollutant is not required. 
A Discharger must submit a written request for an intake water credit. The written request 
must be prepared in accordance with the NOI requirements in Attachment H and as 
specified in Attachment J, section 10.  The Executive Officer of the Central Valley Water 
Board will decide whether to authorize the intake water credit, based on the monitoring 
data included with the NOI and other information submitted by the Discharger, and the 
requirements specified in the SIP, section 1.4.4.   
The SIP, section 1.4.4 specifies that a California Water Board may consider an intake 
water credit on a pollutant-by-pollutant and discharge-by-discharge basis when 
establishing water-quality based effluent limitations, provided that the Discharger 
satisfactorily demonstrates that the following conditions are met: 
a. The observed maximum ambient background concentrations, as determined in 

section 1.4.3.1 of the SIP, and the intake water concentration of the pollutant exceed 
the most stringent applicable criterion/objective for the pollutant; 

b. The intake water credits are consistent with any TMDL applicable to the discharge 
that has been approved by the Central Valley Water Board, the State Water 
Resources Control Board, and USEPA; 

c. The intake water is from the same water body as the receiving water body. The 
discharger may demonstrate this condition by showing: 
i. the ambient background concentration of the pollutant in the receiving water, 

excluding any amount of the pollutant in the facility’s discharge, is similar to the 
that of the intake water;  

ii. there is direct hydrological connection between the intake and discharge 
points; 
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iii. the water quality characteristics are similar in the intake and receiving waters; 
and 

iv. the intake water pollutant would have reached the vicinity of the discharge point 
in the receiving water within a reasonable period of time and with the same 
effect had it not been diverted by the discharger. 

The Central Valley Water Board may also consider other factors when determining 
whether the intake water is from the same water body as the receiving water body; 

d. The facility does not alter the intake water pollutant chemically or physically in a 
manner that adversely affects water quality and beneficial uses; and 

e. The timing and location of the discharge does not cause adverse effects on water 
quality and beneficial uses that would not occur if the intake water pollutant had been 
left in the receiving water. 

5. Wastewater that requires treatment prior to discharge. 
a. A narrative description of the existing or proposed treatment system, including the 

technology that will result in the discharge of wastewater that complies with effluent 
limitations; and 

b. Schematics and blueprints of the existing or proposed treatment system signed by a 
registered engineer. 

IV. General Order Coverage 

A. New Discharges 
Upon receipt of the complete Notice of Intent, the Executive Officer shall determine the 
applicability of the proposed discharge to this General Order. If the discharge is deemed 
eligible for coverage under this General Order, the Executive Officer will issue a Notice of 
Applicability to the Discharger.  The Notice of Applicability will specify that the discharge is 
authorized under the terms and conditions of this General Order and will prescribe effluent 
limitations and include a monitoring and reporting program.  New discharges that are not 
covered by an existing individual or general NPDES permit may not commence until issuance 
of a Notice of Applicability.  If the discharge is not eligible for coverage under this General 
Order, the Executive Officer will notify the Discharger in writing with instructions on how to 
proceed. 
New analytical results must be submitted every 5 years from the date of the NOA, for the 
pollutants specified in Table I-1 of Attachment I for the type of wastewater discharged.   
This General Order shall apply to the individuals, public agencies, private businesses, and 
other legal entities that have submitted a complete NOI and have received a Notice of 
Applicability from the Executive Officer. 

B. Existing Discharges 
Current enrollees authorized to discharge under the existing Limited Threat General Order 
R5-2013-0073-01 (NPDES Permit No. CAG995002) are automatically authorized under this 
General Order to continue discharging.  However to maintain general order coverage, the 
current enrollees must submit a complete Notice of Intent (NOI), as described in sections in 
Attachment J, within 180 days of the adoption date of this Order, to adequately characterize 
the discharge for coverage under this Order.  
New analytical results must be submitted every 5 years, for the pollutants specified in Table I-
1 of Attachment I for the type of wastewater discharged.  Those dischargers that have not 
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submitted the suite of analytical results specified in Table I-1 of Attachment I in five years or 
more must submit the data within 180 days of adoption of this Order. 
Upon submittal of an acceptable NOI, the Executive Officer will provide a new Notice of 
Applicability to existing enrollees that coverage under the General Order will continue, 
specifying any new and continuing effluent limitations and a monitoring and reporting program.  
Failure to submit a new and acceptable NOI, as described above, may result in termination of 
coverage. 

C. Changes in Discharge/Coverage 

Some permanent changes to the wastewater flow rate, characteristics, and/or treatment 
system can be covered by revisions to the Notice of Applicability by the Executive Officer.   
1. Notify the Executive Officer 60 days prior to planned or expected changes to the 

wastewater and/or to the treatment system. 
2. Notify the Executive Officer within 60 days after receipt of laboratory results indicating 

unplanned or unexpected changes to wastewater. 
Upon receipt of notification from the Discharger regarding changes to the discharge (e.g. 
submittal of a modified NOI to the Executive Officer), including applicable laboratory analyses, 
the Executive Officer may issue a revised Notice of Applicability for discharges that continue 
to qualify for this Order.  Revisions to the NOA may include new effluent limitations, removal 
of effluent limitations, changes to discharge flow rates, and addition or removal of discharge 
locations.  Discharges may continue during this process.  When notified by the Executive 
Officer that an antidegradation analysis is necessary and/or a discharge no longer qualifies for 
this Order, the Discharger must cease discharge immediately and apply for an individual 
NPDES permit.  Discharge may resume only after receipt of a new individual NPDES permit.  
See the Fact Sheet for further discussion of anti-backsliding and antidegradation issues. 

D. Termination of Discharge/Coverage 
Upon completion of treatment (if applicable) and cessation of the discharge, the Discharger 
shall request, using the Request for Termination of Coverage in Attachment E, official 
termination of coverage under this General Order from the Executive Officer.  Upon approval 
of this request, the Discharger will no longer be authorized to discharge wastewater covered 
by this General Order.  The Discharger is subject to the terms and conditions of this General 
Order and is responsible for submitting the annual fee and monitoring reports associated with 
this General Order until the Discharger receives a Notice of Termination (NOT) from the 
Executive Officer.  Failure to submit the annual fee and monitoring reports may subject the 
Discharger to mandatory minimum penalties or discretionary penalties. 
1. When the Central Valley Water Board issues an individual NPDES permit or Waste 

Discharge Requirements (WDR’s) with more specific requirements to a Discharger, the 
applicability of this General Order to that Discharger is automatically terminated on the 
effective date of the individual permit or WDR’s. 

2. Dischargers with drinking water supply systems authorized to discharge under this 
General Order who have been granted an exception to the priority pollutant criteria and 
objectives in the California Toxics Rule (CTR) and SIP, as allowed by section 5.3 of the 
SIP, must provide certification by a qualified biologist that the beneficial uses of the 
receiving water have been restored upon completion of the discharge.   

E. Expiration of General Order 
This General Order will expire 5 years after the effective date (30 January 2022), as specified 
on the cover page of this General Order. In accordance with 40 C.F.R. section 122.6, if the 
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permit is not reissued by the expiration date, the conditions of this General Order will continue 
in force and effect until a new General Order is issued. 

F. Ineligible Discharges 
The following discharges are ineligible for coverage under this General Order: 

1. Discharges containing sewage of human origin; 
2. Discharges of acid mine drainage; 
3. Discharges to municipal wastewater collection systems; and 
4. Discharges to ponds, infiltration basins, spray disposal areas, subsurface infiltration, 

injection wells, or other methods not involving discharge to surface waters and surface 
water drainage courses. 

G. Screening Levels 
Eligible Dischargers enrolling under this General Order are required to analyze the wastewater 
for constituents listed in the appropriate column of Table I-1 in Attachment I and submit the 
results with the Notice of Intent (NOI) or application.  
Attachment I contains screening levels based on water quality objectives/criteria from the 
California Toxics Rule (CTR), applicable Basin Plans, and other constituents and pollutants of 
concern.  The most restrictive criteria are necessary because this Order is intended as a 
general order and covers limited threat discharges to all surface waters in the Central Valley of 
California.  If MUN is a beneficial use of the surface water, then the most restrictive human 
health based criteria are used.  If MUN is not a beneficial use, then the most restrictive human 
health based criteria may not be necessary.  If the aquatic life criteria are more restrictive than 
the human health based criteria, then the aquatic life criteria are used. 
If the analytical test results of the discharge show that constituent concentrations do not 
exceed the screening levels, then the Discharger will be enrolled under this Order as a Tier 1 
discharger. 
If the analytical test results of the discharge show that constituent concentrations exceed the 
Attachment I, section II and section III screening levels, then the Discharger will be enrolled 
under this Order as a Tier 2 discharger and treatment will be required. 
If the proposed project/site is a Hard Rock Mine, then the Discharger will be enrolled under this 
Order as a Tier 3 discharger. 
The Executive Officer shall indicate the appropriate Tier, applicable effluent limitations, and 
monitoring requirements in the Notice of Applicability (NOA) when a Discharger is enrolled 
under this permit.   
Attachment I also includes screening requirements for several parameters which do not have 
applicable water quality criteria.  If the analytical test results of the discharge show that these 
parameters are present in the effluent, then the Discharger will be enrolled under this Order 
and will be required to conduct additional effluent and downstream receiving water sampling to 
determine compliance with receiving water limitations. 
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V. APPLICABLE PLANS, POLICIES, AND REGULATIONS 
The requirements contained in this Order are based on the requirements and authorities described 
in this section. 
A. Legal Authorities 

This Order serves as WDR’s pursuant to article 4, chapter 4, division 7 of the California Water 
Code (commencing with section 13260). This Order is also issued pursuant to section 402 of 
the federal Clean Water Act (CWA) and implementing regulations adopted by the U.S. EPA 
and chapter 5.5, division 7 of the Water Code (commencing with section 13370). It shall serve 
as an NPDES permit for limited threat point source discharges, as described herein, to 
surface waters.  

B. California Environmental Quality Act (CEQA) 
Under Water Code section 13389, this action to adopt an NPDES permit is exempt from the 
provisions of Chapter 3 of CEQA, (commencing with section 21100) of Division 13 of the 
Public Resources Code. The Central Valley Water Board’s actions on issuing this permit for 
existing and new potable water discharges, and on the exceptions allowed by section 5.3 of 
the SIP is exempt from CEQA in accordance with California Code of Regulations, Title 14, 
Section 15061 (b)(3) which states that CEQA only applies to projects which have the potential 
for causing adverse environmental effects. 
To satisfy the Categorical Exception requirements of Section 5.3 of the SIP, Dischargers 
seeking enrollment under this General Order will be required to submit project-specific 
information to the Executive Officer on the discharge and its water quality effects.  The 
information required by the SIP is presented in the application requirements contained in 
section 8 of Attachment J. 

C. State and Federal Laws, Regulations, Policies, and Plans 
1. Water Quality Control Plans. Requirements of this Order specifically implement the 

applicable Water Quality Control Plans. 
a. Basin Plans. The Central Valley Water Board adopted a Water Quality Control 

Plan, Fourth Edition (Revised April 2016), for the Sacramento and San Joaquin 
River Basins and a Water Quality Control Plan, Second Edition (Revised January 
2015 with approved amendments), for the Tulare Lake Basin (hereinafter Basin 
Plans) that designates beneficial uses, establishes water quality objectives, and 
contains implementation programs and policies to achieve those objectives for all 
waters addressed through the plan. Requirements in this Order implement the 
Basin Plans. In addition, the Basin Plans implement State Water Board Resolution 
88-63, which established state policy that all waters, with certain exceptions, should 
be considered suitable or potentially suitable for municipal or domestic supply. The 
Basin Plans identify the typical beneficial uses as follows:  municipal and domestic 
supply; agricultural irrigation; stock watering; process supply; service supply; 
hydropower supply; water contact recreation; canoeing and rafting recreation; other 
non-contact water recreation; warm freshwater aquatic habitat; cold freshwater 
habitat; warm fish migration habitat; cold fish migration habitat; warm and cold 
spawning habitat; wildlife habitat; navigation; rare, threatened, or endangered 
species habitat; groundwater recharge; and freshwater replenishment. 

b. Bay-Delta Plan. The Water Quality Control Plan for the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan) was adopted in 
May 1995 by the State Water Board superseding the 1991 Bay-Delta Plan.  The 
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Bay-Delta Plan identifies the beneficial uses of the estuary and includes objectives 
for flow, salinity, and endangered species protection. 
The State Water Board adopted Decision 1641 (D-1641) on 29 December 1999, 
and revised on 15 March 2000.  D-1641 implements flow objectives for the Bay-
Delta Estuary, approves a petition to change points of diversion of the Central Valley 
Project and the State Water Project in the Southern Delta, and approves a petition 
to change places of use and purposes of use of the Central Valley Project.  The 
requirements within this Order are consistent with the Bay-Delta Plan. 

c. National Toxics Rule (NTR) and California Toxics Rule (CTR). U.S. EPA 
adopted the NTR on 22 December 1992, and later amended it on 4 May 1995 and 
9 November 1999. About forty criteria in the NTR applied in California. On 
18 May 2000, U.S. EPA adopted the CTR. The CTR promulgated new toxics criteria 
for California and, in addition, incorporated the previously adopted NTR criteria that 
were applicable in the state. The CTR was amended on 13 February 2001. These 
rules contain federal water quality criteria for priority pollutants. 

d. State Implementation Policy. On 2 March 2000, the State Water Board adopted 
the Policy for Implementation of Toxics Standards for Inland Surface Waters, 
Enclosed Bays, and Estuaries of California (State Implementation Policy or SIP). 
The SIP became effective on 28 April 2000, with respect to the priority pollutant 
criteria promulgated for California by the U.S. EPA through the NTR and to the 
priority pollutant objectives established by the Central Valley Water Board in the 
Basin Plan. The SIP became effective on 18 May 2000, with respect to the priority 
pollutant criteria promulgated by the U.S. EPA through the CTR. The State Water 
Board adopted amendments to the SIP on 24 February 2005, that became effective 
on 13 July 2005. The SIP establishes implementation provisions for priority pollutant 
criteria and objectives and provisions for chronic toxicity control. Requirements of 
this Order implement the SIP. 
Section 5.3 of the SIP authorizes the Central Valley Water Board, after compliance 
with CEQA, to allow certain Dischargers short-term or seasonal exceptions from 
meeting priority pollutant criteria and objectives.  This General Order authorizes a 
categorical exception to priority pollutant criteria and objectives for Dischargers who 
submit the appropriate information required by the SIP as required in the Notice of 
Intent (see Attachment J). 

e. Antidegradation Policy. Federal regulation 40 C.F.R. section 131.12 requires that 
the state water quality standards include an antidegradation policy consistent with 
the federal policy. The State Water Board established California’s antidegradation 
policy in State Water Board Resolution 68-16 (“Statement of Policy with Respect to 
Maintaining High Quality of Waters in California”). Resolution 68-16 is deemed to 
incorporate the federal antidegradation policy where the federal policy applies under 
federal law. Resolution 68-16 requires that existing water quality be maintained 
unless degradation is justified based on specific findings. The Central Valley Water 
Board’s Basin Plan implements, and incorporates by reference, both the State and 
federal antidegradation policies. The permitted discharge must be consistent with 
the antidegradation provision of 40 C.F.R. section 131.12 and State Water Board 
Resolution 68-16. 

f. Anti-Backsliding Requirements. Sections 402(o) and 303(d)(4) of the CWA and 
federal regulations at 40 C.F.R. section 122.44(l) restrict backsliding in NPDES 
permits. These anti-backsliding provisions require that effluent limitations in a 
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reissued permit must be as stringent as those in the previous permit, with some 
exceptions in which limitations may be relaxed. 

g. Domestic Water Quality.  In compliance with Water Code section 106.3, it is the 
policy of the State of California that every human being has the right to safe, clean, 
affordable, and accessible water adequate for human consumption, cooking, and 
sanitary purposes. This Order promotes that policy by requiring discharges to meet 
maximum contaminant levels designed to protect human health and ensure that 
water is safe for domestic use. 

h. Endangered Species Act Requirements. This Order does not authorize any act 
that results in the taking of a threatened or endangered species or any act that is 
now prohibited, or becomes prohibited in the future, under either the California 
Endangered Species Act (Fish and Game Code, §§ 2050 to 2097) or the Federal 
Endangered Species Act (16 U.S.C.A. §§ 1531 to 1544). This Order requires 
compliance with effluent limits, receiving water limits, and other requirements to 
protect the beneficial uses of waters of the state The Discharger is responsible for 
meeting all requirements of the applicable Endangered Species Act. 

D. Other Plans, Policies and Regulations 

a. Thermal Plan. The State Water Board adopted the Water Quality Control Plan for 
Control of Temperature in the Coastal and Interstate Waters and Enclosed Bays and 
Estuaries of California (Thermal Plan) on 7 January 1971, and amended this plan on 
18 September 1975. This plan contains temperature objectives for surface waters that 
are applicable within the Sacramento-San Joaquin Delta.  For elevated temperature 
waste discharges within the Sacramento-San Joaquin Delta, effluent and receiving water 
temperature requirements are applicable and will be specified in the Notice of 
Applicability.  

VI. RATIONALE FOR EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 
Effluent limitations and toxic and pretreatment effluent standards established pursuant to sections 
301 (Effluent Limitations), 302 (Water Quality Related Effluent Limitations), 304 (Information and 
Guidelines), and 307 (Toxic and Pretreatment Effluent Standards) of the CWA and amendments 
thereto are applicable to the discharge. 
The CWA mandates the implementation of effluent limitations that are as stringent as necessary to 
meet water quality standards established pursuant to state or federal law [33 U.S.C., 
§1311(b)(1)(C); 40 C.F.R. § 122.44(d)(1)].  NPDES permits must incorporate discharge limits 
necessary to ensure that water quality standards are met.  This requirement applies to narrative 
criteria as well as to criteria specifying maximum amounts of particular pollutants.  Pursuant to 
federal regulations, 40 C.F.R. section 122.44(d)(1)(i), NPDES permits must contain limits that 
control all pollutants that “are or may be discharged at a level which will cause, have the 
reasonable potential to cause, or contribute to an excursion above any state water quality 
standard, including state narrative criteria for water quality.”  Federal regulations, 
40 C.F.R. section 122.44(d)(1)(vi), further provide that “[w]here a state has not established a water 
quality criterion for a specific chemical pollutant that is present in an effluent at a concentration that 
causes, has the reasonable potential to cause, or contributes to an excursion above a narrative 
criterion within an applicable State water quality standard, the permitting authority must establish 
effluent limits.” 
The CWA requires point source dischargers to control the amount of conventional, non-
conventional, and toxic pollutants that are discharged into the waters of the United States.  The 
control of pollutants discharged is established through effluent limitations and other requirements 



LIMITED THREAT DISCHARGES ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
ATTACHMENT D – FACT SHEET D-19 

in NPDES permits.  There are two principal bases for effluent limitations in the Code of Federal 
Regulations: 40 C.F.R. section 122.44(a) requires that permits include applicable technology-
based limitations and standards; and 40 C.F.R. section 122.44(d) requires that permits include 
WQBEL’s to attain and maintain applicable numeric and narrative water quality criteria to protect 
the beneficial uses of the receiving water where numeric water quality objectives have not been 
established.  The Basin Plan for the Sacramento and San Joaquin River Basins at page IV-17.00 
and the Basin Plan for the Tulare Lake Basin at page IV-21, contain implementation policies, 
“Policy for Application of Water Quality Objectives” and “Application of Water Quality Objectives”, 
respectively, that specify that the Central Valley Water Board “will, on a case-by-case basis, adopt 
numerical limitations in orders which will implement the narrative objectives.”  This Policy complies 
with 40 C.F.R. section 122.44(d)(1).  With respect to narrative objectives, the Central Valley Water 
Board must establish effluent limitations using one or more of three specified sources, including: 
(1) U.S. EPA’s published water quality criteria, (2) a proposed state criterion (i.e., water quality 
objective) or an explicit state policy interpreting its narrative water quality criteria (i.e., the Central 
Valley Water Board’s “Policy for Application of Water Quality Objectives”)(40 C.F.R. § 
122.44(d)(1)(vi)(A), (B) or (C)), or (3) an indicator parameter. 
The Basin Plans include numeric site-specific water quality objectives and narrative objectives for 
toxicity, chemical constituents, discoloration, radionuclides, and tastes and odors.  The narrative 
toxicity objective states: “All waters shall be maintained free of toxic substances in concentrations 
that produce detrimental physiological responses in human, plant, animal, or aquatic life.” 
(narrative toxicity objective)  The Basin Plans state that material and relevant information, 
including numeric criteria, and recommendations from other agencies and scientific literature will 
be utilized in evaluating compliance with the narrative toxicity objective.  The narrative chemical 
constituents objective states that waters shall not contain chemical constituents in concentrations 
that adversely affect beneficial uses.  At minimum, “…water designated for use as domestic or 
municipal supply (MUN) shall not contain concentrations of chemical constituents in excess of the 
maximum contaminant levels (MCLs)” in Title 22 of CCR.  The Basin Plans further state that to 
protect all beneficial uses, the Central Valley Water Board may apply limits more stringent than 
MCL’s.  The narrative tastes and odors objective states: “Water shall not contain taste- or odor-
producing substances in concentrations that impart undesirable tastes or odors to domestic or 
municipal water supplies or to fish flesh or other edible products of aquatic origin, or that cause 
nuisance, or otherwise adversely affect beneficial uses.”   
A. Discharge Prohibitions 

1. Prohibition IV.A (No discharge or application of waste other than that described in 
this General Order).  This prohibition is based on Water Code section 13260 that 
requires filing of a report of waste discharge (ROWD) before discharges can occur.  
Dischargers seeking authorization to discharge under this General Order are required to 
submit a ROWD as part of the Notice of Intent for the discharges described in this 
General Order; therefore, discharge of wastes, other than those described in section I.A 
and meeting the eligibility criteria in sections II.C.1, 2, and 3, of this General Order are 
prohibited. 

2. Prohibition IV.B (No bypasses or overflow of untreated wastewater, except under 
the conditions at 40 C.F.R. section 122.41(m)(4)).  As stated in section I.G of 
Attachment B, Standard Provisions, this Order prohibits bypass from any portion of the 
treatment facility.  Federal regulations, 40 C.F.R. section 122.41(m), define “bypass” as 
the intentional diversion of waste streams from any portion of a treatment facility.  This 
section of the federal regulations, 40 C.F.R. section 122.41(m)(4), prohibits bypass 
unless it is unavoidable to prevent loss of life, personal injury, or severe property 
damage.  In considering the Regional Water Board’s prohibition of bypasses, the State 
Water Board adopted a precedential decision, Order No. WQO 2002-0015, which cites 
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the federal regulations, 40 C.F.R. section 122.41(m), as allowing bypass only for 
essential maintenance to assure efficient operation. 

3. Prohibition IV.C (No controllable condition shall create a nuisance).  This 
prohibition is based on Water Code section 13050 that requires water quality objectives 
established for the prevention of nuisance within a specific area.  The Basin Plan 
prohibits conditions that create a nuisance. 

B. Technology-Based Effluent Limitations 
1. Scope and Authority 

Section 301(b) of the CWA and implementing U.S. EPA permit regulations at 40 C.F.R. 
section 122.44 require that permits include conditions meeting applicable technology-
based requirements at a minimum, and any more stringent effluent limitations necessary 
to meet applicable water quality standards.  Active hard rock mines with discharges 
authorized by this General Order must meet minimum federal technology-based 
requirements based on Effluent Limitations Guidelines and Standards (ELG’s) for the 
Copper, Lead, Zinc, Gold, Silver, and Molybdenum Ores Subcategory of the Ore Mining 
and Dressing Point Source Category in 40 C.F.R. part 440, subpart J and/or Best 
Professional Judgment (BPJ) in accordance with 40 C.F.R. section 125.3. 
The CWA requires that technology-based effluent limitations be established based on 
several levels of controls: 
a. Best practicable treatment control technology (BPT) represents the average of the 

best existing performance by well-operated facilities within an industrial category or 
subcategory. BPT standards apply to toxic, conventional, and non-conventional 
pollutants. 

b. Best available technology economically achievable (BAT) represents the best 
existing performance of treatment technologies that are economically achievable 
within an industrial point source category. BAT standards apply to toxic and non-
conventional pollutants. 

c. Best conventional pollutant control technology (BCT) represents the control from 
existing industrial point sources of conventional pollutants including BOD, TSS, 
fecal coliform, pH, and oil and grease. The BCT standard is established after 
considering a two-part reasonableness test. The first test compares the relationship 
between the costs of attaining a reduction in effluent discharge and the resulting 
benefits. The second test examines the cost and level of reduction of pollutants from 
the discharge from publicly owned treatment works to the cost and level of reduction 
of such pollutants from a class or category of industrial sources. Effluent limitations 
must be reasonable under both tests. 

d. New source performance standards (NSPS) represent the best available 
demonstrated control technology standards. The intent of NSPS guidelines is to set 
limitations that represent state-of-the-art treatment technology for new sources. 

The CWA requires U.S. EPA to develop ELG’s representing application of BPT, BAT, 
BCT, and NSPS. Section 402(a)(1) of the CWA and 40 C.F.R. section 125.3 authorize 
the use of BPJ to derive technology-based effluent limitations on a case-by-case basis 
where ELG’s are not available for certain industrial categories and/or pollutants of 
concern. Where BPJ is used, the Central Valley Water Board must consider specific 
factors outlined in 40 C.F.R. section 125.3. 
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2. Applicable Technology-Based Effluent Limitations 
a. Technology-Based Effluent Limitations for Biochemical Oxygen Demand, Total 

Suspended Solids, and Settleable Solids 

The types of discharges authorized by this General Order are described in sections II 
and III of this Fact Sheet.  These types of discharges are considered relatively 
pollutant-free and pose a low or limited threat to water quality.  Based on available 
effluent data from the limited threat discharges authorized by this General Order, the 
Central Valley Water Board has established technology-based effluent limitations for 
biochemical oxygen demand (BOD), total suspended solids (TSS), and settleable 
solids based on BPJ, as follows.   
 

Table D-2. Technology-Based Effluent Limitations for Biochemical Oxygen Demand, Total 
Suspended Solids, and Settleable Solids 

b. Technology-Based Effluent Limitations for Remediation Sites 
Since this General Order regulates the discharge of wastewater that may be 
impacted by toxic organic constituents, VOC’s, pesticides, inorganic constituents and 
other regulated chemical constituents, various types of treatment systems could be 
employed to remove these pollutants in wastewater to meet applicable permit limits. 
For example, air stripping, carbon absorption, or chemical oxidation treatment 
systems could be used to remove VOC’s in groundwater. Reverse osmosis, ion 
exchange, or pH adjustment could be used as treatment technologies to remove 
metals. Biological systems could be used to degrade or remove conventional 
pollutants and semi-volatile organic compounds. 
Technology-based effluent limitations for remediation of VOC’s with proven 
technology have been included in this General Order, as shown in Table D-3. These 
effluent limitations reflect the expected performance of existing treatment 
technologies. However, with the potential diversity of limited threat discharges and 
the uncertainty regarding the specific constituents of concern to be regulated, this 
General Order does not establish technology-based effluent limitations based on the 
performance of non-proven treatment technologies that may be used at specific 
remediation projects. According to 40 C.F.R. section 122.44(k), best management 
practices (BMP’s), can be required in lieu of technology-based effluent limitations 
when numeric effluent limitations are infeasible. Therefore, based on BPJ, BMP’s will 
serve as the equivalent of technology-based effluent limitations, in order to carry out 
the purposes and intent of the CWA. Each Discharger of limited threat discharges is 
required to develop and implement BMPs that establish site-specific plans and 
procedures that will ensure proper operation and maintenance, prevent the addition 
of chemicals or other substances from being introduced into the wastewater, and 
prevent the addition of pollutants from other non-permitted process waters, spills, or 
other sources of pollutants at the facilities. 
 

Parameter Units 
Effluent Limitations  

Average Monthly Maximum Daily 

Biochemical Oxygen Demand (5-day @ 20°C) mg/L 10 20 
Total Suspended Solids mg/L 10 20 
Settleable Solids mL/L -- 0.1 
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Water quality based effluent limitations may also be required for the constituents in 
Table D-3.  The more stringent of the water quality-based effluent limitations and the 
technology-based effluent limitations will be established in the NOA. 
Table D-3. Technology-based Effluent Limitations for Remediation Sites 

Parameter Units Maximum Daily Effluent 
Limitations 

1,1-Dichloroethane μg/L 0.5 
1,1-Dichloroethene μg/L 0.5 
1,1,1-Trichloroethane μg/L 0.5 
1,1,2-Trichloroethane μg/L 0.5 
1,1,2,2-Tetrachloroethane μg/L 0.5 
1,2-Dichlorobenzene μg/L 0.5 
1,2-Dichloroethane μg/L 0.5 
1,2-dichloroethene (cis and trans) μg/L 0.5 
1,2-Dichloropropane μg/L 0.5 
1,2-Dibromo-3-Chloropropane μg/L 0.5 
1,2,3-Trichloropropane μg/L 0.5 
1,3-Butadiene μg/L 0.5 
1,3-Dichlorobenzene μg/L 0.5 
1,3-Dichloropropene (cis and trans) μg/L 0.5 
1,4-Dichlorobenzene μg/L 0.5 
2-Butanone μg/L 0.5 
2-Chloroethylvinyl ether μg/L 0.5 
2-Hexanone μg/L 0.5 
Acetone μg/L 0.5 
Acrolein μg/L 0.5 
Benzene μg/L 0.5 
Bromoform μg/L 0.5 
Bromomethane μg/L 0.5 
Carbon Disulfide μg/L 0.5 
Carbon Tetrachloride μg/L 0.5 
Chlorobenzene μg/L 0.5 
Chlorodibromomethane μg/L 0.5 
Chloroethane μg/L 0.5 
Chloroform μg/L 0.5 
Chloromethane μg/L 0.5 
Methylene Chloride  μg/L 0.5 
Dichlorobromomethane μg/L 0.5 
Ethylbenzene μg/L 0.5 
Ethylene dibromide (EDB) μg/L 0.5 
MTBE (Methyl tertiary butyl ether) μg/L 0.5 
Stoddard Solvent μg/L 0.5 
Tetrachloroethylene μg/L 0.5 
Toluene μg/L 0.5 
Trichloroethylene μg/L 0.5 
Trichlorofluoromethane μg/L 0.5 
Vinyl Chloride μg/L 0.5 
Xylenes μg/L 0.5 
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c. Technology-Based Effluent Limitations for Active Hard Rock Mines 

ELG’s for discharges from mines that produce copper, lead, zinc, gold, silver, or 
molybdenum bearing ores, or any combination of these ores from open-pit or 
underground operations other than placer deposits have been promulgated at 
40 C.F.R. part 440, subpart J. 40 C.F.R. sections 440.102(a) and 440.103(a) 
established technology-based effluent limitations representing BPT and BAT, 
respectively, for pollutants discharged in mine drainage as follows: 

Table D-4. Technology-based Effluent Limitations for Active Hard Rock Mines 

Parameter 
 

Units 
Effluent Limitations 

 Average 
Monthly 

Maximum 
Daily 

Instantaneous 
Minimum 

Instanta  
Maxim  

pH  standard units -- -- 6.0 9.  
Total Suspended Solids  mg/L 20 30 -- -- 
Cadmium, Total Recoverable  µg/L 50 100 -- -- 
Copper, Total Recoverable  µg/L 150 300 -- -- 
Lead, Total Recoverable  µg/L 300 600 -- -- 
Mercury, Total Recoverable  µg/L 1.0 2.0 -- -- 
Zinc, Total Recoverable  µg/L 750 1,500 -- -- 

Water quality-based effluent limitations may also be required for the constituents in 
Table D-4.  The more stringent of the water quality-based effluent limitations and the 
technology-based effluent limitations will be established in the NOA. 

d. Technology-Based Effluent Limitations for Petroleum Fuel Pollution 
Remediation Projects 

The primary constituents of concern with petroleum products are total petroleum 
hydrocarbons in the gasoline, diesel, and heavier ranges, and may include jet fuel, 
motor oil, kerosene, and other fuel oils; benzene; toluene; ethylbenzene; xylene; and 
methyl tertiary butyl ether.  In addition, other oxygenates and additives such as 
methanol, tertiary butyl alcohol, di-isopropyl ether, ethyl tertiary butyl ether, and 
tertiary amyl methyl ether may also be found in groundwater from cleanup of 
petroleum fuel pollution.  Existing wastewater treatment technology, primarily utilizing 
air stripping and/or activated carbon, is capable of dependably removing these 
constituents to concentrations that are generally non-detectable by current analytical 
technology.   
Order R5-2013-0075 established technology-based effluent limitations for a number 
of pollutants based on the analytical capability at that time (as represented by the 
analytical method reporting level).  This Order also establishes technology-based 
effluent limitations based on the current reporting levels for the pollutants of concern. 

 
Table D-5. Technology-Based Effluent Limitations for Petroleum Fuel Pollution 

Remediation Projects 

Parameter Units Maximum Daily  
Effluent Limitation 

Benzene µg/L 0.5 
Di-isopropyl Ether µg/L 5.0 
Ethylbenzene µg/L 0.5 
Ethylene Dibromide µg/L 0.5 
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Parameter Units Maximum Daily  
Effluent Limitation 

1,2-Dichloroethane µg/L 0.5 
Ethyl Tertiary Butyl Ether µg/L 5.0 
Methanol µg/L 20 
Methyl Tertiary Butyl Ether µg/L 1.0 
Naphthalene µg/L 5.0 
Tertiary Amyl Methyl Ether µg/L 1.0 
Tertiary Butyl Alcohol µg/L 10 
Toluene µg/L 0.5 
Total Petroleum Hydrocarbons  
(Gasoline Range) µg/L 50 

Total Petroleum Hydrocarbons  
(Diesel Range) µg/L 50 

Xylene1 µg/L 0.5 
1 Applies to the sum of o-xylene, m-xylene, and p-xylene. 

 

C. Water Quality-Based Effluent Limitations (WQBEL’s) 
1. Scope and Authority 

CWA Section 301(b) and 40 C.F.R. section 122.44(d) require that permits include 
limitations more stringent than applicable federal technology-based requirements where 
necessary to achieve applicable water quality standards.  
Section 122.44(d)(1)(i) of 40 C.F.R. requires that permits include effluent limitations for 
all pollutants that are or may be discharged at levels that have the reasonable potential 
to cause or contribute to an exceedance of a water quality standard, including numeric 
and narrative objectives within a standard. Where reasonable potential has been 
established for a pollutant, but there is no numeric criterion or objective for the pollutant, 
WQBEL’s must be established using:  (1) U.S. EPA criteria guidance under CWA section 
304(a), supplemented where necessary by other relevant information; (2) an indicator 
parameter for the pollutant of concern; or (3) a calculated numeric water quality criterion, 
such as a proposed state criterion or policy interpreting the state’s narrative criterion, 
supplemented with other relevant information, as provided in section 122.44(d)(1)(vi). 
The process for determining reasonable potential and calculating WQBEL’s when 
necessary is intended to protect the designated uses of the receiving water as specified 
in the Basin Plans, and achieve applicable water quality objectives and criteria that are 
contained in other state plans and policies, or any applicable water quality criteria 
contained in the CTR and NTR. 

2. Applicable Beneficial Uses and Water Quality Criteria and Objectives 
The Basin Plans designate beneficial uses, establish water quality objectives, and 
contain implementation programs and policies to achieve those objectives for all waters 
addressed through the plans.  In addition, the Basin Plans implement State Water Board 
Resolution No. 88-63, which established state policy that all waters, with certain 
exceptions, should be considered suitable or potentially suitable for municipal or 
domestic supply.   
The Basin Plan for the Sacramento and San Joaquin River Basins on page II-1.00 
states: “Protection and enhancement of existing and potential beneficial uses are primary 
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goals of water quality planning…” and with respect to disposal of wastewaters states that 
“...disposal of wastewaters is [not] a prohibited use of waters of the State; it is merely a 
use which cannot be satisfied to the detriment of beneficial uses.”  The Basin Plan for the 
Tulare Lake Basin on page II-1 states: “Protection and enhancement of beneficial uses of 
water against quality degradation is a basic requirement of water quality planning under 
the Porter-Cologne Water Quality Control Act. In setting water quality objectives, the 
Regional Water Board must consider past, present, and probable future beneficial uses 
of water.” and with respect to disposal of wastewaters states that “...use of waters for 
disposal of wastewaters is not included as a beneficial use…and are subject to 
regulation as activities that may harm protected uses.”  
The federal CWA section 101(a)(2), states: “it is the national goal that wherever 
attainable, an interim goal of water quality which provides for the protection and 
propagation of fish, shellfish, and wildlife, and for recreation in and on the water be 
achieved by July 1, 1983.”  Federal Regulations, developed to implement the 
requirements of the CWA, create a rebuttable presumption that all waters be designated 
as fishable and swimmable.  Federal Regulations, 40 C.F.R. sections 131.2 and 131.10, 
require that all waters of the State regulated to protect the beneficial uses of public water 
supply, protection and propagation of fish, shell fish and wildlife, recreation in and on the 
water, agricultural, industrial and other purposes including navigation.  40 C.F.R. section 
131.3(e) defines existing beneficial uses as those uses actually attained after 
28 November 1975, whether or not they are included in the water quality standards.  
Federal Regulation, 40 C.F.R. section 131.10 requires that uses be obtained by 
implementing effluent limitations, requires that all downstream uses be protected and 
states that in no case shall a state adopt waste transport or waste assimilation as a 
beneficial use for any waters of the United States. 
a. Receiving Water and Beneficial Uses.  The limited threat discharges described in 

this Order may potentially discharge to any surface water in the Central Valley. Refer 
to IV.C.1 above for a complete listing of the receiving water beneficial uses.  This 
Order contains both effluent limitations based on the municipal and domestic supply 
beneficial use and effluent limitations when the municipal and domestic supply 
beneficial use does not apply. 

b. Effluent Data. Specific monitoring data is not available to establish effluent 
limitations that would apply to all potential Dischargers seeking coverage under this 
General Order. This General Order requires Dischargers seeking authorization to 
discharge under this General Order to provide analysis of the proposed effluent. As 
described below, based on these analyses, the Central Valley Water Board will 
conduct an RPA in accordance with section 1.3, Step 7 of the SIP by comparing the 
results to the screening levels contained in Attachment I of this General Order. 
Although the SIP applies directly to the control of CTR priority pollutants, the State 
Water Board has held that the Central Valley Water Board may use the SIP as 
guidance for water quality-based toxics control.1 The SIP states in the introduction 
“The goal of this Policy is to establish a standardized approach for permitting 
discharges of toxic pollutants to non-ocean surface waters in a manner that 
promotes statewide consistency.” Therefore, in this General Order the RPA 
procedures from the SIP were used to evaluate reasonable potential for both CTR 
and non-CTR constituents. 

  

                                                
1  See Order WQO 2001-16 (Napa) and Order WQO 2004-0013 (Yuba City). 
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c. Assimilative Capacity/Mixing Zone.  The effluent limitations for discharges covered 
by this General Order are calculated assuming no dilution.  In most instances, it is 
assumed that discharges from these operations do not flow directly into a receiving 
water with significant volume to consider dilution credit or to allocate a mixing zone.  
Many creeks and streams in the Central Valley are dry during the summer months.  
Therefore, for many months of the year, these discharges may represent all or nearly 
all of the flow in some portions of the receiving creeks or streams.  Because this 
General Order is intended to serve as a general order and covers discharges to all 
surface waters in the Central Valley, the effluent limitations established pursuant to 
this General Order are established to achieve the most protective water quality 
objective for the surface water beneficial uses in the Central Valley. Therefore, it is 
assumed there is no assimilative capacity and no dilution credits have been granted. 
An exception to this assumption may be applied based on the demonstration of a 
mixing zone in accordance with section 1.4.2 of the SIP and an approved mixing 
zone study demonstrating compliance with water quality objectives in the receiving 
water as prescribed in the Basin Plans.  This exception process is more appropriate 
for an individual order, and would not be appropriate for a general order, that should 
be protective of most stringent water quality objectives and beneficial uses.  If a 
Discharger requests that a dilution credit be included in the computation of an 
effluent limitation or that a mixing zone be allowed, an individual order will be 
required.  However, if no mixing zone is proposed, this General Order provides 
coverage for all discharges to receiving waters in the Central Valley Region. 

d. Conversion Factors.  The CTR contains aquatic life criteria for arsenic, cadmium, 
chromium III, chromium VI, copper, lead, nickel, silver, and zinc which are presented 
in dissolved concentrations.  U.S. EPA recommends conversion factors to translate 
dissolved concentrations to total concentrations.  The default U.S. EPA conversion 
factors contained in Appendix 3 of the SIP were used to convert the applicable 
dissolved criteria to total recoverable criteria. 

e. Hardness-Dependent CTR Metals Criteria. The CTR and the NTR contain water 
quality criteria for seven metals that vary as a function of hardness.  The lower the 
hardness the lower the water quality criteria.  The metals with hardness-dependent 
criteria include cadmium, copper, chromium III, lead, nickel, silver, and zinc.  While 
no effluent limitation for hardness is necessary in this Order, hardness is critical to 
the assessment of the need for, and the development of, effluent limitations for the 
hardness-dependent metals.   
This General Order has established the criteria for hardness-dependent metals 
based on the hardness of the receiving water (actual ambient hardness) as required 
by the SIP1 and the CTR2.  The SIP and the CTR require the use of “receiving water” 
or “actual ambient” hardness, respectively, to determine effluent limitations for these 
metals.  The CTR requires that the hardness values used shall be consistent with the 
design discharge conditions for design flows and mixing zones3.  The CTR does not 
define the term “ambient,” as applied in the regulations.  Therefore, the Central 
Valley Water Board has considerable discretion to consider upstream and 

                                                
1  The SIP does not address how to determine the hardness for application to the equations for the protection of 

aquatic life when using hardness-dependent metals criteria. It simply states, in Section 1.2, that the criteria shall 
be properly adjusted for hardness using the hardness of the receiving water.   

2  The CTR requires that, for waters with a hardness of 400 mg/L (as CaCO3), or less, the actual ambient 
hardness of the surface water must be used (40 C.F.R. § 131.38(c)(4)).   

3 40 C.F.R. §131.3(c)(4)(ii) 



LIMITED THREAT DISCHARGES ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
ATTACHMENT D – FACT SHEET D-27 

downstream ambient conditions when establishing the appropriate water quality 
criteria that fully complies with the CTR and SIP.   
The State Water Board provided direction regarding the selection of hardness in two 
precedential water quality orders; WQO 2008-0008 for the City of Davis Wastewater 
Treatment Plant (Davis Order) and WQO 2004-0013 for the Yuba City Wastewater 
Treatment Plant (Yuba City Order).  The State Water Board recognized that the SIP 
and the CTR do not discuss the manner in which hardness is to be ascertained, thus 
regional water boards have considerable discretion in determining ambient hardness 
so long as the selected value is protective of water quality criteria under the given 
flow conditions. (Davis Order, p.10).  The State Water Board explained that it is 
necessary that, “The [hardness] value selected should provide protection for all times 
of discharge under varying hardness conditions.” (Yuba City Order, p. 8).  The Davis 
Order also provides that, “Regardless of the hardness used, the resulting limits must 
always be protective of water quality criteria under all flow conditions.” (Davis Order, 
p. 11) 
The equation describing the total recoverable regulatory criterion, as established in 
the CTR, is as follows: 

CTR Criterion = WER x (em[ln(H)]+b) (Equation 1) 
Where: 

H = ambient hardness (as CaCO3) 1 
WER = water-effect ratio 
m, b = metal- and criterion-specific constants 

The direction in the CTR regarding hardness selection is that it must be based on 
ambient hardness and consistent with design discharge conditions for design flows 
and mixing zones. Consistent with design discharge conditions and design flows 
means that the selected “design” hardness must result in effluent limitations under 
design discharge conditions that do not result in more than one exceedance of the 
applicable criteria in a three year period.2  Effluent limitations for the discharge must 
be set to protect the beneficial uses of the receiving water for all discharge 
conditions.  Effluent limitations must be set using a reasonable worst-case condition 
in order to protect beneficial uses for all discharge conditions.  Use of the lowest 
observed ambient hardness is protective of aquatic life beneficial uses.   
Ambient hardness may be variable.  Because of the variation, there is no single 
hardness value that describes the ambient receiving water for all possible scenarios 
(e.g., minimum, maximum, mid-point). While the hardness selected must be the 
hardness of the ambient receiving water, selection of an ambient receiving water 
hardness that is too high would result in effluent limitations that do not protect 
beneficial uses. Also, the use of minimum ambient hardness would result in criteria 
that may not be representative considering the wide range of ambient conditions.   
This General Order includes effluent limitations for cadmium, chromium (III), copper, 
lead, nickel, silver, and zinc which are dependent on water hardness. The CTR 
expresses the objectives for these metals through equations where the hardness of 
the receiving water is a variable. To simplify the permitting process for this General 
Order, it was necessary that fixed hardness values be used in these equations.  

                                                
1 For this discussion, all hardness values are expressed in mg/L as CaCO3. 
2  40 C.F.R. §131.38(c)(2)(iii) Table 4, notes 1 and 2 
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This General Order requires Dischargers to analyze the effluent for hardness. The 
Discharger shall submit the analytical results with the Notice of Intent. Upon approval 
of the Executive Officer, these hardness values will be used to determine the effluent 
limitations from the appropriate table of limits (see section V.A.1.g, Tables 6A 
through 6G) of this General Order.  Tables 6A through 6G contain effluent limitations 
for cadmium, chromium III, copper, lead, nickel, silver, and zinc with ranges of 
hardness between 0 mg/L and 400 mg/L. 

3. Determining the Need for WQBEL’s 
a. All Limited Threat Discharges.  Effluent limitations must be established for 

discharges that have the reasonable potential to exceed water quality standards. 
Since this is a General Order for all limited threat discharges to surface waters in the 
Central Valley of California, specific data are not available to establish generic 
effluent limitations. Therefore, screening levels are established in Attachment I of this 
General Order for pollutants, constituents, and parameters, and are based on the 
most protective water quality criteria, including CTR criteria and MCL’s. The 
Discharger is required to analyze a representative sample of the discharge as 
specified in Table I-1 of Attachment I. If the analytical data demonstrate that 
constituent concentrations in the discharge exceed the screening levels also listed in 
Attachment I of this General Order, the discharge will be enrolled under Tier 2 and 
treatment will be required.  The respective effluent limitations, as calculated in 
section V.A.1 below, shall be applicable to the discharge, as specified in the Notice 
of Applicability (NOA) from the Executive Officer. If the analytical data demonstrate 
that constituent concentrations in the discharge are below the screening levels listed 
in Attachment I of this General Order, the discharge will be authorized for coverage 
under Tier 1 of this General Order and water quality-based effluent limitations will not 
be applicable to the discharge.  Hard rock mines will be enrolled under Tier 3 of this 
General Order and treatment and water quality-based effluent limitations will be 
applied as necessary. 

b. Priority Pollutants. Most priority pollutants have applicable CTR criteria or 
maximum contaminant levels (MCL’s) and therefore, water quality limits have been 
developed.  The Notice of Applicability (NOA) will specify whether the effluent 
limitations apply for a specific discharger.  Several priority pollutants do not have 
applicable CTR criteria or maximum contaminant levels (MCL’s). However, water 
quality limits have been developed to interpret narrative Basin Plan objectives for 
several of these pollutants which include chloroethane, methyl chloride, 
2-nitrophenol, 4-nitrophenol, 3-methyl-4-chlorophenol, 4-bromophenyl phenyl ether, 
2,6-dinitrotoluene, naphthalene, and delta-BHC. Analysis of dilution, proximity of 
downstream diversions, and other factors is required in order to determine the 
applicability of interpreting the narrative objective for these pollutants based on water 
quality limits. This type of analysis is beyond the scope of this General Order. In 
addition to these pollutants, several priority pollutants have no CTR criteria, MCL’s, 
or alternative water quality limits to interpret narrative Basin Plan objectives. These 
pollutants include 2-chloroethylvinyl ether, acenaphthylene, benzo(ghi)perylene, 
bis(2-chloroethoxy)methane, 4-chlorophenyl phenyl ether, di-n-octyl phthalate, and 
pheneanthrene. Results of effluent sampling for priority pollutants, including those 
that do not have applicable water quality criteria, is required in Attachment C. If 
detectable concentrations of these pollutants are present in the discharge, additional 
effluent and ambient receiving water monitoring may be established, as specified in 
the Notice of Applicability from the Executive Officer. The additional monitoring would 
be used to determine if the discharge is adversely impacting a beneficial use (i.e., 
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violating Receiving Water Limitations in section VIII.A). If the discharge is found to be 
adversely affecting beneficial uses, the Central Valley Water Board would take the 
appropriate enforcement actions, terminate coverage for the discharge under this 
General Order, and/or take other actions to resolve the violation. 

c. Constituents with Numeric Water Quality Objectives. The Basin Plans contain 
numeric water quality objectives. Some objectives apply to all waterbodies within the 
applicable basins, whereas others apply only to certain waterbodies. This General 
Order requires effluent sampling for those Priority Pollutant constituents with 
applicable numeric water quality objectives in the Basin Plans. If the analytical data 
demonstrate that constituent concentrations in the discharge exceed an applicable 
numeric water quality objective from the Basin Plan, treatment will be required and 
an effluent limitation shall be applied, as specified in the Notice of Applicability (NOA) 
from the Executive Officer. 

d. Aluminum.  Aluminum is the third most abundant element in the earth’s crust and is 
ubiquitous in both soils and aquatic sediments. When mobilized in surface waters, 
aluminum has been shown to be toxic to various fish species. However, the potential 
for aluminum toxicity in surface waters is directly related to the chemical form of 
aluminum present, and the chemical form is highly dependent on water quality 
characteristics that ultimately determine the mechanism of aluminum toxicity. 
Surface water characteristics, including pH, temperature, colloidal material, fluoride 
and sulfate concentrations, and total organic carbon, all influence aluminum 
speciation and its subsequent bioavailability to aquatic life. Calcium [hardness] 
concentrations in surface water may also reduce aluminum toxicity by competing 
with monomeric aluminum (Al3+) binding to negatively charged fish gills. 
State of California Department of Public Health (DPH) has established Secondary 
Maximum Contaminant Levels (MCLs) to assist public drinking water systems in 
managing their drinking water for aesthetic conditions such as taste, color, and odor.  
The Secondary MCL for aluminum is 200 µg/L for protection of the MUN beneficial 
use.  Title 22 requires compliance with Secondary MCLs on an annual average 
basis.   
The Code of Federal Regulations promulgated criteria for priority toxic pollutants for 
California’s surface waters as part of section 131.38 Establishment of Numeric 
Criteria for Priority Toxic Pollutants for the State of California (California Toxics Rule 
or CTR), including metals criteria. However, aluminum criteria were not promulgated 
as part of the CTR. Absent numeric aquatic life criteria for aluminum, WQBEL’s in 
the Central Valley Region’s NPDES permits are based on the Basin Plans’ narrative 
toxicity objective. The Basin Plans’ Policy for Application of Water Quality Objectives 
requires the Central Valley Water Board to consider, “on a case-by-case basis, direct 
evidence of beneficial use impacts, all material and relevant information submitted by 
the discharger and other interested parties, and relevant numerical criteria and 
guidelines developed and/or published by other agencies and organizations. In 
considering such criteria, the Board evaluates whether the specific numerical criteria 
which are available through these sources and through other information supplied to 
the Board, are relevant and appropriate to the situation at hand and, therefore, 
should be used in determining compliance with the narrative objective.” Relevant 
information includes, but is not limited to (1) USEPA Ambient Water Quality Criteria 
(NAWQC) and subsequent Correction, (2) site-specific conditions of Auburn Ravine, 
the receiving water, and (3) site-specific aluminum studies conducted by dischargers 
within the Central Valley Region, which includes the City of Auburn WWTP and 
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Auburn Ravine. (Sacramento River Basin and San Joaquin Basin Plan, p. IV.17.00; 
see also, 40 CFR 122.44(d)(vi).) 
USEPA recommended the NAWQC aluminum acute criterion at 750 µg/L based on 
test waters with a pH of 6.5 to 9.0.  USEPA also recommended the NAWQC 
aluminum chronic criterion at 87 µg/L based upon toxicity tests.  All test waters 
contained hardness at 12 mg/L as CaCO3. 
This General Order contains screening levels for aluminum of 200 µg/L when the 
MUN beneficial use is applicable or 750 µg/L when the MUN beneficial use is not 
applicable.  This Order also contains effluent limitations for aluminum based on the 
criteria discussed above.  Based on the monitoring requirements, if the proposed 
discharge contains concentrations of aluminum above the screening levels and the 
discharge is planned for more than one year, the Notice of Applicability may include 
aluminum effluent limitations and a requirement for treatment of aluminum. 

e. Ammonia. Untreated domestic wastewater contains ammonia in concentrations that, 
without treatment, would be harmful to fish and would violate the Basin Plan 
narrative toxicity objective if discharged to the receiving water. To be authorized by 
this General Order, all Dischargers of limited threat discharges to surface waters and 
surface water drainage courses must demonstrate that the wastewater to be 
discharged does not contain human sewage and does not contain a screening level 
of ammonia exceeding 0.025 mg/L (as N).  Consequently, the Central Valley Water 
Board finds the limited threat discharges, in the Sacramento and San Joaquin River 
Basins, authorized by this General Order will not exhibit reasonable potential to 
cause or contribute to an exceedance of the narrative toxicity objective for ammonia, 
and this Order does not include effluent limitations for ammonia.  
This General Order includes receiving water limitations for unionized ammonia such 
that un-ionized ammonia shall not be present in amounts that adversely affect 
beneficial uses for all waterbodies, nor to be present in excess of 0.025 mg/L (as N) 
in waterbodies in the Tulare Lake Basin. 
This General Order includes sampling requirements for ammonia in Attachment C. If 
the analytical test results of the wastewater indicate significant concentrations of 
ammonia in the discharge, the Discharger will not be enrolled under this General 
Order and will be required to submit an ROWD for an individual NPDES permit. 

f. Iron.  The Secondary MCL – Consumer Acceptance Limit for iron is 300 μg/L 
(dissolved), which is used to implement the Basin Plan’s chemical constituent 
objective for the protection of the municipal and domestic supply beneficial use.  
This General Order contains a screening level for iron of 300 µg/L when the MUN 
beneficial use is applicable and no screening level when the MUN beneficial use is 
not applicable.  This Order also contains an effluent limitation for iron based on the 
criteria discussed above.  Based on the monitoring requirements, if the proposed 
discharge contains concentrations of iron above the screening level and the 
discharge is planned for more than one year, the Notice of Applicability may include 
an iron effluent limitation and a requirement for treatment of iron.  If sufficient data is 
available, the RPA for iron will be evaluated based on an annual average. 

g. Manganese.  The Secondary MCL – Consumer Acceptance Limit for manganese is 
50 µg/L (dissolved), which is used to implement the Basin Plan’s chemical 
constituent objective for the protection of municipal and domestic supply. 
This General Order contains screening levels for manganese of 50 µg/L when the 
MUN beneficial use is applicable and no screening level when the MUN beneficial 
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use is not applicable.  This Order also contains effluent limitations for manganese 
based on the criteria discussed above.  Based on the monitoring requirements, if the 
proposed discharge contains concentrations of manganese above the screening 
level and the discharge is planned for more than one year, the Notice of Applicability 
may include a manganese effluent limitation and a requirement for treatment of 
manganese. If sufficient data is available, the RPA for manganese will be evaluated 
based on an annual average. 

h. Metals, Hardness-Dependent.  The California Toxics Rule (CTR) includes 
hardness-dependent criteria for the protection of freshwater aquatic life for cadmium, 
chromium III, copper, lead, nickel, silver, and zinc.  See the discussion regarding 
hardness, above. 
This General Order contains screening levels for hardness-dependent metals (see 
Attachment I, section II.C).  This Order also contains effluent limitations for hardness-
dependent metals based on the criteria discussed above (see section V.A.1.g Tables 
6A through 6G of this Order).  Based on the monitoring requirements, if the proposed 
discharge contains concentrations of hardness-dependent metals above the 
screening levels, the Notice of Applicability may include effluent limitations for 
hardness-dependent metals and a requirement for treatment. 

i. Nitrate, Nitrite, and Nitrate plus Nitrite.  The State Water Board, Division of 
Drinking Water (DDW) has adopted a Primary MCL for the protection of human 
health for nitrate equal to 10 mg/L (measured as nitrogen).  U.S. EPA has developed 
Drinking Water Standards (10 mg/L as Primary MCL) and National Ambient Water 
Quality Criteria (NAWQC) for protection of human health (10 mg/L for non-cancer 
health effects) for nitrate.  The DDW has adopted a Primary MCL for the protection of 
human health for nitrite equal to 1 mg/L (measured as nitrogen).  DDW has also 
adopted a Primary MCL of 10 mg/L for the sum of nitrate and nitrite, measured as 
nitrogen.  USEPA has developed a primary MCL and an MCL goal of 1 mg/L for 
nitrite (as nitrogen). 
Treated groundwater and other types of limited threat wastewaters covered by this 
Order may contain concentrations of nitrate plus nitrite that exceed the Primary MCL 
for nitrate plus nitrite. 
This General Order contains a screening level for nitrate plus nitrite of 10 mg/L when 
the MUN beneficial use is applicable and no screening level when the MUN 
beneficial use is not applicable.  This Order also contains an effluent limitation for 
nitrate plus nitrite based on the criteria discussed above.  Based on the monitoring 
requirements, if the proposed discharge contains concentrations of nitrate plus nitrite 
above the screening level, the Notice of Applicability may include a nitrate plus nitrite 
effluent limitation and a requirement for treatment. 

j. pH.  The Sacramento and San Joaquin River Basin Plan and the Tulare Lake Basin 
Plan contain the following pH water quality objectives:   
i. The pH of all discharges within the Sacramento and San Joaquin River Basins 

(except Goose Lake in Modoc County) shall at all times be within the range of 
6.5 and 8.5. 

ii. The pH of all discharges to Goose Lake in Modoc County shall at all times be 
within the range of 7.5 and 9.5. 

iii. The pH of all discharges within the Tulare Lake Basin shall at all times be within 
the range of 6.5 and 8.3. 
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This General Order contains screening levels for pH and effluent limitations for pH 
based on the criteria discussed above.  Based on the monitoring requirements, if the 
proposed discharge contains pH outside the screening levels, the Notice of 
Applicability will include a requirement for treatment of pH. 

k. Pesticides.  The Sacramento and San Joaquin River Basin Plan and the Tulare 
Lake Basin Plan contain the following water quality objectives for pesticides: 
i. Total identifiable persistent chlorinated hydrocarbon pesticides shall not be 

present in the discharge at concentrations detectable within the accuracy of 
analytical methods approved by USEPA or the Executive Officer for the 
Sacramento and San Joaquin River Basins or prescribed in Standard Methods 
for the Examination of Water and Wastewater, 18th Edition, or other equivalent 
methods approved by the Executive Officer for the Tulare Lake Basin. 

ii. Thiobencarb shall not be discharged in excess of 1.0 µg/L for the Sacramento 
and San Joaquin River Basins. 

iii. For other pesticides not listed here, see the Pesticide Water Quality Objective in 
the Basin Plan. 

This General Order contains screening levels for pesticides and effluent limitations 
for pesticides based on the criteria discussed above.  Based on the monitoring 
requirements, if the proposed discharge contains pesticide concentrations above the 
effluent limitations, the Notice of Applicability may include pesticide effluent 
limitations and a requirement for treatment of pesticides. 

l. Salinity.  The Basin Plan contains a chemical constituent objective that incorporates 
state MCLs, contains a narrative objective, and contains numeric water quality 
objectives for certain specified water bodies for electrical conductivity, total dissolved 
solids, sulfate, and chloride.  The USEPA Ambient Water Quality Criteria for Chloride 
recommends acute and chronic criteria for the protection of aquatic life.  There are 
no USEPA water quality criteria for the protection of aquatic life for electrical 
conductivity, total dissolved solids, and sulfate.  Additionally, there are no USEPA 
numeric water quality criteria for the protection of agricultural, livestock, and 
industrial uses.  Numeric values for the protection of these uses are typically based 
on site specific conditions and evaluations to determine the appropriate constituent 
threshold necessary to interpret the narrative chemical constituent Basin Plan 
objective.  The Central Valley Water Board must determine the applicable numeric 
limit to implement the narrative objective for the protection of agricultural supply.  The 
Central Valley Water Board is currently implementing the CV-SALTS initiative to 
develop a Basin Plan Amendment that will establish a salt and nitrate Management 
Plan for the Central Valley.  Through this effort the Basin Plan will be amended to 
define how the narrative water quality objective is to be interpreted for the protection 
of agricultural use.  All studies conducted through this Order to establish an 
agricultural limit to implement the narrative objective will be reviewed by and 
consistent with the efforts currently underway by CV-SALTS. 

i. Chloride.   The Secondary MCL for chloride is 250 mg/L, as a recommended 
level, 500 mg/L as an upper level, and 600 mg/L as a short-term maximum.   

ii. Electrical Conductivity.   The Secondary MCL for EC is 900 µmhos/cm as a 
recommended level, 1600 µmhos/cm as an upper level, and 2200 µmhos/cm 
as a short-term maximum.  The agricultural water quality goal, that is used as 
a screening level, is 700 µmhos/cm as a long-term average based on Water 
Quality for Agriculture, Food and Agriculture Organization of the United 
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Nations—Irrigation and Drainage Paper No. 29, Rev. 1 (R.S. Ayers and D.W. 
Westcot, Rome, 1985).  The 700 µmhos/cm agricultural water quality goal is 
intended to prevent reduction in crop yield, i.e. a restriction on use of water, 
for salt-sensitive crops, such as beans, carrots, turnips, and strawberries.  
These crops are either currently grown in the area or may be grown in the 
future.  Most other crops can tolerate higher EC concentrations without harm, 
however, as the salinity of the irrigation water increases, more crops are 
potentially harmed by the EC, or extra measures must be taken by the farmer 
to minimize or eliminate any harmful impacts. 

iii. Sulfate.  The Secondary MCL for sulfate is 250 mg/L as a recommended 
level, 500 mg/L as an upper level, and 600 mg/L as a short-term maximum. 

iv. Total Dissolved Solids.   The Secondary MCL for TDS is 500 mg/L as a 
recommended level, 1000 mg/L as an upper level, and 1500 mg/L as a short-
term maximum.  

Limited Threat General Order R5-2013-0073-01 contained screening levels and 
effluent limitations for electrical conductivity.  The screening level was 700 
µmhos/cm.  The effluent limitations were for groundwater remediation projects only 
and were 700 µmhos/cm, with the beneficial use of Agricultural Irrigation, and 900 
µmhos/cm, without the beneficial use of Agricultural Irrigation.  Both effluent 
limitations were applied as monthly averages to discharges from groundwater 
cleanup sites only.  This General Order contains a screening level for electrical 
conductivity of 900 µmhos/cm.  Based on the monitoring requirements, if the 
proposed discharge contains concentrations of electrical greater than 900 
µmhos/cm, flows are greater than or equal to 0.25 MGD, and continuous discharge 
duration is 180 days or longer, the Discharger must submit a Salinity Evaluation and 
Minimization Plan to ensure adequate measures are developed and implemented by 
the Discharger to reduce the discharge of salinity and by which the Discharger will 
minimize any increase in effluent salinity as the result of treatment of the wastewater, 
if applicable.  Under limited circumstances the Executive Officer may waive this 
requirement in the NOA.  For example, for construction dewatering projects where 
the groundwater is naturally high in salinity.   
 
The salinity of all discharges within the Sacramento and San Joaquin River Basins 
and within the Tulare Lake Basin shall not exceed any applicable TMDLs, Delta 
standards, or Basin Plan water quality objectives or numeric limits.  Effluent 
limitations shall be established on a water-body-specific basis, as applicable and 
shall be as electrical conductivity (EC), total dissolved solids (TDS), and/or chloride.  
Anti-backsliding issues are discussed below in section VI.D.3 of this Fact Sheet. 

m. Total Residual Chlorine.  USEPA developed NAWQC for protection of freshwater 
aquatic life for chlorine residual.  The recommended 4-day average (chronic) and 
1-hour average (acute) criteria for chlorine residual are 0.011 mg/L and 0.019 mg/L, 
respectively.  These criteria are protective of the Basin Plan’s narrative toxicity 
objective. 
This General Order does not contain screening levels for chlorine residual.  
However, this Order does contain effluent limitations for residual chlorine based on 
the criteria discussed above.  Based on the monitoring requirements, if the proposed 
discharge contains concentrations of chlorine residual above the effluent limitations, 
the Notice of Applicability will include total residual chlorine effluent limitations and a 
requirement for treatment. 
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The San Francisco Bay Regional Water Quality Control Board (San Francisco Water 
Board) included a reporting level (RL) of 0.08 mg/L to determine compliance with the 
effluent limitations contained in the General Order for Discharges from Surface 
Water Treatment Facilities for Potable Supply (Order R2-2003-0062, NPDES No. 
CAG382001).  The RL of 0.08 mg/L represents a level that handheld field meters are 
capable of achieving.  The Central Valley Water Board concurs with the approach 
used by the San Francisco Water Board.  Therefore, this General Order requires 
dischargers to utilize a method capable of achieving a RL of 0.08 mg/L, consistent 
with the RL required by the San Francisco Water Board, until the State Water Board 
adopts a statewide policy with a specified RL achievable in the field and laboratory.  
A reopener has been included that will allow the Central Valley Water Board to 
reopen this General Order if a statewide policy for total residual chlorine takes effect 
during the term of the permit, to allow the Central Valley Water Board to make 
modifications consistent with the statewide policy.   

n. Limited Threat Discharges to Specific Waterbodies.  The Basin Plans establish 
specific water quality criteria for discharges to specific watersheds/reaches and are 
included as screening levels in Attachment I, section III.  If the discharge is within an 
applicable watershed/reach included in Attachment I, section III, the Discharger is 
required to analyze a representative sample of the discharge for the applicable 
pollutants.  The screening levels contained in Attachment I, section III supersede 
those contained in Attachment I, section II for respective parameters applicable to 
the discharge.  If the analytical data demonstrate that constituent concentrations in 
the discharge exceed the water quality screening levels listed in Attachment I, 
section III, treatment will be required and the respective effluent limitations shall 
apply in addition to applicable effluent limitations established due to exceedances of 
the screening levels for additional parameters contained in Attachment I, section II, 
as specified in the Notice of Applicability from the Executive Officer.     

o. Temperature.  For elevated temperature waste discharges within the Sacramento-
San Joaquin Delta the Thermal Plan requirements are applicable. The Thermal Plan 
requires that, “The maximum temperature shall not exceed the natural receiving 
water temperature by more than 20°F.”  If applicable, an effluent limit for temperature 
will be specified in the NOA. 

p. Petroleum Constituents. Discharges of groundwater from cleanup of petroleum fuel 
pollution has a reasonable potential to cause or contribute to an in-stream excursion 
above water quality objectives for petroleum products, specifically, benzene, 
ethylbenzene, ethylene dibromide, 1,2-Dichloroethane, methanol, methyl tertiary 
butyl ether, naphthalene, carcinogenic PAHs, toluene, total petroleum hydrocarbons, 
and xylene.  In order to protect the receiving water when discharging groundwater 
from cleanup of petroleum fuel pollution, this Order contains water quality-based 
effluent limitations or technology-based effluent limitations for these constituents, 
whichever are more stringent.  The applicable water quality-based effluent limitations 
for the abovementioned petroleum products are discussed below.   
(i) Benzene.  The California Division of Drinking Water Primary MCL for benzene 

is 1 µg/L and the CTR contains a human health criterion of 1.2 µg/L based on 
the consumption of water and organisms.  WQBEL’s based on the primary 
MCL are an AMEL and MDEL or 1 µg/L and 2 µg/L, respectively.  WQBEL’s 
are not included in this Order for benzene because the applicable technology-
based effluent limitation is more stringent.  Order R5-2013-0075 established 
effluent limitations for benzene of 0.35 µg/L as a daily maximum based on the 
Cal/EPA Office of Environmental Health Hazard Assessment (OEHHA) Cancer 
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Potency Factor as a Drinking Water Level for benzene.  The promulgated 
primary MCL is the appropriate water quality objective to apply for benzene to 
protect the MUN beneficial use.  This relaxation of effluent limitations complies 
with antidegradation and antibacksliding requirements (see Section VI.D). 

(ii) Ethylbenzene.  The USEPA Secondary MCL-Consumer Acceptance Limit for 
ethylbenzene as a taste and odor threshold is 30 µg/L.  The WQBEL’s based 
on the Secondary MCL are an AMEL and MDEL of 47 µg/L and 93 µg/L, 
respectively.  WQBEL’s are not included in this Order for ethylbenzene 
because the applicable technology-based effluent limitation is more stringent. 

(iii) Ethylene Dibromide (1,2-Dibromomethane).  The California Primary MCL for 
ethylene dibromide is 0.05 µg/L.  For discharges to waterbodies with the MUN 
beneficial use, an AMEL and an MDEL of 0.05 µg/L and 0.10 µg/L, 
respectively, have been established in this Order for ethylene dibromide based 
on protection of the Basin Plans’ narrative chemical constituents objective. 

(iv) Ethylene Dichloride (1,2-Dichloroethane).  The CTR includes a criterion for 
ethylene dichloride of 0.38 µg/L for the protection of human health and is based 
on a one-in-a-million cancer risk for waters from which both water and 
organisms are consumed.  For discharges to waterbodies with the MUN 
beneficial use, an AMEL and an MDEL for ethylene dichloride of 0.38 µg/L and 
0.76 µg/L, respectively, are applicable to the discharge.  However, as 
discussed further in section VI.B.2.d of this Fact Sheet, the technology-based 
effluent limitation of 0.5 µg/L as an MDEL is more stringent than the water 
quality-based MDEL and is the basis for the final MDEL for ethylene dichloride 
in this Order. 

(v) Methanol.  The USEPA Integrated Risk Information System (IRIS) Reference 
Dose as a Drinking Water Level for methanol is 14,000 µg/L (there are no 
MCLs or CTR criteria for methanol).  As discussed further in section VI.B.2.d of 
this Fact Sheet, WQBEL’s are not included in this Order for methanol because 
the applicable technology-based effluent limitation is more stringent. 

(vi) Methyl Tertiary Butyl Ether.  The Secondary MCL-Consumer Acceptance 
Limit for methyl tertiary butyl ether is 5 µg/L.  The WQBELs based on the 
Secondary MCL are an AMEL and MDEL of 8 µg/L and 16 µg/L, respectively.  
As discussed further in section VI.B.2.d of this Fact Sheet, WQBEL’s are not 
included in this Order for methyl tertiary butyl ether because the applicable 
technology-based effluent limitation is more stringent.   

(vii) Naphthalene.  The California Notification Level for naphthalene is 17 µg/L 
(there are no MCLs or CTR criteria for naphthalene).  The WQBEL’s based on 
the Notification Level are an AMEL and MDEL of 17 µg/L and 34 µg/L, 
respectively.  As discussed further in section VI.B.2.d of this Fact Sheet, 
WQBEL’s are not included in this Order for naphthalene because the 
applicable technology-based effluent limitation is more stringent. 

(viii) Polynuclear Aromatic Hydrocarbons.  USEPA has developed recommended 
Ambient Water Quality Criteria for carcinogenic polynuclear aromatic 
hydrocarbons (PAHs) based on a one-in-a-million cancer risk estimate for 
sources of drinking water at 0.0044 µg/L.  For discharges to waterbodies with 
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the MUN beneficial use, an AMEL and an MDEL of 0.0044 µg/L and 
0.0088 µg/L, respectively, have been established in this Order for carcinogenic 
PAHs based on the protection of the MUN beneficial use. 

(ix) Toluene.  The USEPA Secondary MCL-Consumer Acceptance Limit for 
toluene as a taste and odor threshold is 40 µg/L.  The WQBEL’s based on the 
taste and odor threshold are an AMEL and MDEL of 62 µg/L and 125 µg/L, 
respectively.  As discussed further in section VI.B.2.d of this Fact Sheet, 
WQBEL’s are not included in this Order for toluene because the applicable 
technology-based effluent limitation is more stringent. 

(x) Total Petroleum Hydrocarbons (Gasoline and Diesel Ranges).  The USEPA 
Suggested-No-Adverse-Response-Level (SNARL) for diesel oil is 100 µg/L.  
The WQBELs based on the SNARL are an AMEL and MDEL of 100 µg/L and 
200 µg/L, respectively.  As discussed further in section VI.B.2.d of this Fact 
Sheet, WQBEL’s are not included in this Order for total petroleum 
hydrocarbons because the applicable technology-based effluent limitation is 
more stringent. 

(xi) Xylene.  The USEPA Secondary MCL-Consumer Acceptance Limit for xylene 
as a taste and odor threshold is 20 µg/L.  The WQBEL’s based on the taste 
and odor threshold are an AMEL and MDEL of 31 µg/L and 62 µg/L, 
respectively.  As discussed further in section VI.B.2.d of this Fact Sheet, 
WQBEL’s are not included in this Order for xylene because the applicable 
technology-based limit is more stringent. 

 
Table D-6. WQBELs for Petroleum Constituents 

Parameter Units Effluent Limitations 
Average Monthly Maximum Daily 

Benzene µg/L 13 23 

Ethylbenzene µg/L 473 933 

Ethylene Dibromide (1,2-Dibromomethane) µg/L 0.05 0.10 
Ethylene Dichloride (1,2-Dichloroethane) µg/L 0.38 0.763 

Methanol µg/L 3,5003 7,0003 

Methyl Tertiary Butyl Ether µg/L 83 163 

Naphthalene µg/L 173 343 

Carcinogenic Polynuclear Aromatic Hydrocarbons1 µg/L 0.0044 0.0088 
Toluene µg/L 623 1253 

Total Petroleum Hydrocarbons  
(Gasoline and Diesel Ranges) µg/L 1003 2003 

Xylene2 µg/L 313 623 

1 Applies to the sum of benzo[a]pyrene, benz[a]anthracene, benzo[b]fluroanthene, benzo[j]fluoranthene, 
benzo[k]fluoranthene, dibenz[a,j]acridine, dibenz[a,h]acridine, dibenz[a,h]anthracene, 7H-
dibenzo[c,g]carbazole, dibenzo[a,e]pyrene, dibenzo[a,h]pyrene, dibenzo[a,i]pyrene, dibenzo[a,l]pyrene, 
indeno[1,2,3-cd]pyrene, 5-methylchrysene, 1-nitropyrene, 4-nitropyrene, 1,6-dinitropyrene, 1,8-
dinitropyrene, 6-nitrocrysene, 2-nitrofluorene, and chrysene. 

2 Applies to the sum of o-xylene, m-xylene, and p-xylene. 
3 More stringent technology-based effluent limitations applied in this Order (see section VI.B.2.d). 
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4. WQBEL Calculations 

a. This General Order includes WQBEL’s for Priority Pollutants, constituents with 
numeric water quality objectives discharged to specific water bodies, aluminum, 
ammonia, iron, manganese, nitrate, nitrite, pH, pesticides, and total residual chlorine.  
The general methodology for calculating WQBEL’s based on the different 
criteria/objectives is described in subsections VI.C.4.b through d of this Attachment, 
directly below.   

b. Effluent Concentration Allowance.  For each water quality criterion/objective, the 
ECA is calculated using the following steady-state mass balance equation from 
Section 1.4 of the SIP: 
 

ECA = C + D(C – B) where C>B, and 
ECA = C where C≤B 
 

where: 

ECA  = effluent concentration allowance 
D  = dilution credit 
C = the priority pollutant criterion/objective 
B = the ambient background concentration. 

According to the SIP, the ambient background concentration (B) in the equation 
above shall be the observed maximum with the exception that an ECA calculated 
from a priority pollutant criterion/objective that is intended to protect human health 
from carcinogenic effects shall use the arithmetic mean concentration of the 
ambient background samples.  For ECA’s based on MCL’s, which implement the 
Basin Plan’s chemical constituents objective and are applied as annual averages, 
an arithmetic mean is also used for B due to the long-term basis of the criteria. 

c. Aquatic Toxicity Criteria. WQBEL’s based on acute and chronic aquatic toxicity 
criteria are calculated in accordance with Section 1.4 of the SIP.  The ECA’s are 
converted to equivalent long-term averages (i.e. LTAacute and LTAchronic) using 
statistical multipliers and the lowest LTA is used to calculate the AMEL and MDEL 
using additional statistical multipliers. 

d. Human Health Criteria. WQBEL’s based on human health criteria, are also 
calculated in accordance with Section 1.4 of the SIP.  The AMEL is set equal to the 
ECA and a statistical multiplier was used to calculate the MDEL. 

 

( )[ ]chronicCacuteAAMEL ECAMECAMmultAMEL ,min=   

( )[ ]chronicCacuteAMDEL ECAMECAMmultMDEL ,min=  
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where: 
multAMEL = statistical multiplier converting minimum LTA to AMEL 
multMDEL = statistical multiplier converting minimum LTA to MDEL 
MA = statistical multiplier converting acute ECA to LTAacute 
MC =  statistical multiplier converting chronic ECA to LTAchronic 

5. Whole Effluent Toxicity (WET) 
For compliance with the Basin Plans’ narrative toxicity objective, this General Order 
requires each Tier 3 Discharger to conduct whole effluent toxicity testing for acute toxicity 
and submit the results with the NOI.  In addition, Tier 3 Dischargers are required to 
conduct acute toxicity testing every six months, or as directed in the NOA.  This General 
Order also requires each Tier 1B, Tier 2 and Tier 3 Discharger to conduct whole effluent 
toxicity testing for chronic toxicity, annually, or as directed in the NOA.  Monitoring and 
Reporting Program (Attachment C, section V) contains the specifications for WET 
Monitoring and Reporting.  This General Order also contains numeric effluent limitations 
for acute toxicity and a narrative effluent limitation for chronic toxicity.  This General 
Order, in section IX.C.3, requires the Discharger to implement best management 
practices (BMP’s) to investigate the causes of, and identify corrective actions to reduce 
or eliminate effluent toxicity and to maintain a BMP Plan as described in Attachment C. 
a. Acute Aquatic Toxicity. The Basin Plans contain a narrative toxicity objective that 

states, “All waters shall be maintained free of toxic substances in concentrations that 
produce detrimental physiological responses in human, plant, animal, or aquatic life.” 
(Basin Plan for the Sacramento and San Joaquin River Basins at page III-8.00 and 
Basin Plan for the Tulare Lake Basin at page III-6)  The Basin Plans also state that, 
“…effluent limits based upon acute biotoxicity tests of effluents will be prescribed 
where appropriate…”.   
For priority pollutants, the SIP dictates the procedures for conducting the RPA.  
Acute toxicity is not a priority pollutant.  Therefore, the Central Valley Water Board is 
not restricted to one particular RPA method.  Therefore, due to the site-specific 
conditions of the potential discharges to be covered under this General Order, the 
Central Valley Water Board has used professional judgment in determining the 
appropriate method for conducting the RPA.  U.S. EPA’s September 2010 NPDES 
Permit Writer’s Manual, page 6-30, states, “State implementation procedures might 
allow, or even require, a permit writer to determine reasonable potential through a 
qualitative assessment process without using available facility-specific effluent 
monitoring data or when such data are not available…A permitting authority might 
also determine that WQBEL’s are required for specific pollutants for all facilities that 
exhibit certain operational or discharge characteristics (e.g., WQBEL’s for pathogens 
in all permits for POTW’s discharging to contact recreational waters).”  Acute toxicity 
effluent limits are required to ensure compliance with the Basin Plan’s narrative 
toxicity objective. 
U.S. EPA Region 9 provided guidance for the development of acute toxicity effluent 
limitations in the absence of numeric water quality objectives for toxicity in its 
document titled "Guidance for NPDES Permit Issuance", dated February 1994.  In 
section B.2. "Toxicity Requirements" (pgs. 14-15) it states that, "In the absence of 
specific numeric water quality objectives for acute and chronic toxicity, the narrative 
criterion 'no toxics in toxic amounts' applies.  Achievement of the narrative criterion, 
as applied herein, means that ambient waters shall not demonstrate for acute 
toxicity: 1) less than 90% survival, 50% of the time, based on the monthly median, or 
2) less than 70% survival, 10% of the time, based on any monthly median.   For 
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chronic toxicity, ambient waters shall not demonstrate a test result of greater than 
1 TUc."  Accordingly, effluent limitations for acute toxicity have been included in this 
General Order as follows: 
Acute Toxicity. Survival of aquatic organisms in 96-hour bioassays of undiluted 
waste shall be no less than: 

Minimum for any one bioassay --------------------------------------------  70% 
Median for any three consecutive bioassays ---------------------------  90% 

Only discharges that do not demonstrate acute toxicity are eligible for this General 
Order; therefore, there is an assumption that the Tier 1 discharges do not have 
reasonable potential to cause or contribute to an in-stream excursion above the 
Basin Plan’s narrative toxicity objective and the numeric limitations shown above.  
Because the Tier 1 discharges authorized by this General Order are low threat 
discharges, they are not expected to contribute to acute toxicity.  Therefore, acute 
WET testing is not required for Tier 1 discharges in this General Order. 
The Tier 3 discharges authorized by this General Order are expected to have the 
potential to be a threat to water quality. The potential impacts of acute toxicity are 
based on short-term exposure. Dischargers of Tier 3 discharges are required to 
conduct acute WET testing every six months or as directed in the NOA, to ensure 
compliance with the narrative toxicity objective of the Basin Plans. 

b. Chronic Aquatic Toxicity.  The Basin Plans contain a narrative toxicity objective 
that states, “All waters shall be maintained free of toxic substances in 
concentrations that produce detrimental physiological responses in human, plant, 
animal, or aquatic life.” (Basin Plan for the Sacramento and San Joaquin River 
Basins at page III-8.00 and Basin Plan for the Tulare Lake Basin at page III-6.)  
Only discharges that do not demonstrate chronic toxicity are eligible for this General 
Order; therefore, there is an assumption that the Tier 1A discharges do not have 
reasonable potential to cause or contribute to an in-stream excursion above the 
Basin Plan’s narrative toxicity objective.  
The Tier 1A discharges authorized by this General Order do not pose a threat to 
water quality.  Because the Tier 1A discharges authorized by this General Order do 
not exceed applicable aquatic life water quality criteria, and are low volume and/or 
short term, they are not expected to contribute to chronic toxicity.  Therefore, 
chronic WET testing is not required for Tier 1A discharges in this General Order. 
The Tier 1B, Tier 2, and Tier 3 discharges authorized by this General Order are 
expected to have the potential to be a threat to water quality. The potential impacts 
of chronic toxicity are based on long-term exposure. To ensure compliance with the 
Basin Plan’s narrative toxicity objective, Dischargers of Tier 1B, Tier 2, and Tier 3 
discharges are required to conduct annual chronic WET testing or as directed by the 
Executive Officer in the Notice of Applicability.  Chronic WET testing shall be 
conducted as specified in the Monitoring and Reporting Program (Attachment C, 
section V). Furthermore, the Special Provision contained at section XI.C.2.a of this 
General Order includes a numeric toxicity monitoring trigger and requirements for 
accelerated monitoring to determine if a pattern of toxicity is demonstrated. 
Discharges that cause chronic toxicity in the receiving water are not eligible for 
coverage under this General Order; therefore, as required in Section XI.C.2.a, if the 
discharge demonstrates a pattern of toxicity is causing chronic toxicity in the 
receiving water, the Discharger is required to submit a ROWD for issuance of an 
individual NPDES permit. 
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D. Final Effluent Limitation Considerations 
1. Mass-based Effluent Limitations 

40 C.F.R section 122.45(f)(1) requires effluent limitations be expressed in terms of mass, 
with some exceptions, and 40 C.F.R. section 122.45(f)(2) allows pollutants that are 
limited in terms of mass to additionally be limited in terms of other units of measurement.  
This Order does not include effluent limitations expressed in terms of mass pursuant to 
the exceptions to mass limitations provided in 40 CF.R. section 122.45(f)(1) because the 
applicable standards are expressed in terms of concentration (e.g., CTR criteria and 
MCL’s) and mass limitations are not necessary to protect the beneficial uses of the 
receiving water. 
However, when a Discharger is granted an intake water credit for a pollutant the effluent 
limits for that pollutant are based on a no net addition of the pollutant.  Therefore, the 
effluent limits are based on mass (i.e., the pollutant mass in the effluent may not exceed 
the pollutant mass in the intake water.    

2. Averaging Periods for Effluent Limitations 
40 C.F.R. section 122.45(d) requires maximum daily and average monthly discharge 
limitations for all dischargers unless impracticable.   

3. Satisfaction of Anti-Backsliding Requirements – Removal of Salinity Effluent 
Limits 
The CWA specifies that a revised permit may not include effluent limitations that are less 
stringent than the previous permit unless a less stringent limitation is justified based on 
exceptions to the anti-backsliding provisions contained in CWA sections 402(o) or 
303(d)(4), or, where applicable, 40 C.F.R. section 122.44(l). 
All effluent limitations in this Order are at least as stringent as the effluent limitations in 
previous Order R5-2013-0073-01, except for electrical conductivity.  Previous Order 
R5-2013-0073-01 contained effluent limitations for electrical conductivity of 700 
µmhos/cm for groundwater treatment systems only where the agricultural irrigation 
beneficial use is applicable and 900 µmhos/cm where it is not applicable.  This Order 
contains no effluent limitations for electrical conductivity.  However, this Order does 
require that Dischargers shall submit a Salinity Evaluation and Minimization Plan, within 
60 days of initiating a new discharge under this Order, to ensure adequate measures are 
developed and implemented by the Discharger to reduce the discharge of salinity and by 
which the discharger will minimize any increase in effluent salinity as the result of 
treatment of the wastewater, if applicable. 
CWA section 402(o)(1) and 303(d)(4).  CWA section 402(o)(1) prohibits the 
establishment of less stringent water quality-based effluent limits “except in compliance 
with Section 303(d)(4).”  CWA section 303(d)(4) has two parts: paragraph (A) which 
applies to nonattainment waters and paragraph (B) which applies to attainment waters.  
a. For waters where standards are not attained, CWA section 304(d)(4)(A) specifies 

that any effluent limit based on a TMDL or other WLA may be revised only if the 
cumulative effect of all such revised effluent limits based on such TMDL’s or WLAs 
will assure the attainment of such water quality standards.   

b. For attainment waters, CWA section 303(d)(4)(B) specifies that a limitation based 
on a water quality standard may be relaxed where the action is consistent with the 
antidegradation policy.   
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Nonattainment Waters.  Various water bodies within the Sacramento River and San 
Joaquin River Basins and the Tulare Lake Basin are considered nonattainment waters 
for salinity and/or electrical conductivity.  The salinity and/or electrical conductivity 
effluent limitations in previous Order R5-2013-0073-01 were not based on TMDLs or 
other WLAs.  In addition the cumulative effect of eliminating the effluent limits will be 
negligible as TMDLs or WLAs will assure the attainment of such water quality standards.  
Thus, removal of the effluent limitations for salinity and/or electrical conductivity from this 
Order meets the exception in CWA section 303(d)(4)(A). 
The salinity of all discharges within the Sacramento and San Joaquin River Basins and 
within the Tulare Lake Basin shall not exceed any applicable TMDLs, Delta standards, or 
Basin Plan water quality objectives or numeric limits.  Effluent limitations shall be 
established on a water-body-specific basis, as applicable and shall be as electrical 
conductivity (EC), total dissolved solids (TDS), and/or chloride. 
Attainment Waters.  Various water bodies within the Sacramento River and San 
Joaquin River Basins and the Tulare Lake Basin are considered attainment waters for 
salinity and/or electrical conductivity because the receiving water is not listed as 
impaired on the 303(d) list for this constituent.1  As discussed in section VI.D.5, below, 
removal of the effluent limits complies with federal and state antidegradation 
requirements.  Thus, removal of the effluent limitations for salinity and/or electrical 
conductivity from this Order meets the exception in CWA section 303(d)(4)(B). 
For the purposes of meeting either of the exceptions above, a receiving water shall be 
considered an attainment water if the receiving water is not listed as impaired on the 
303(d) list for the constituent.2     

4. Satisfaction of Anti-Backsliding Requirements – Effluent Limitation Modifications 
in the NOA 
If new monitoring results show that a constituent is not detected for a minimum of 1 year, 
then the Notice of Applicability may be modified to remove or modify the effluent 
limitation for that constituent in accordance with this General Order and as allowed 
under CWA section 402(o)(2). 
CWA section 402(o)(2).  CWA section 402(o)(2) provides several exceptions to the anti-
backsliding regulations.  CWA 402(o)(2)(B)(i) allows a renewed, reissued, or modified 
permit to contain a less stringent effluent limitation for a pollutant if information is 
available which was not available at the time of permit issuance (other than revised 
regulations, guidance, or test methods) and which would have justified the application of 
a less stringent effluent limitation at the time of permit issuance.  The Notice of 
Applicability may remove or relax effluent limitations where the removal or relaxation 
complies with any of these exceptions. 
One of these exceptions, CWA 402(o)(2)(B)(i), allows a renewed, reissued, or modified 
permit to contain a less stringent effluent limitation for a pollutant if information is 
available which was not available at the time of permit issuance (other than revised 
regulations, guidance, or test methods) and which would have justified the application of 
a less stringent effluent limitation at the time of permit issuance. Updated information 

                                                
1 “The exceptions in Section 303(d)(4) address both waters in attainment with water quality standards and those 

not in attainment, i.e. waters on the section 303(d) impaired waters list.” State Water Board Order 
WQ 2008-0006, Berry Petroleum Company, Poso Creek/McVan Facility. 

2 “The exceptions in Section 303(d)(4) address both waters in attainment with water quality standards and those 
not in attainment, i.e. waters on the section 303(d) impaired waters list.” State Water Board Order 
WQ 2008-0006, Berry Petroleum Company, Poso Creek/McVan Facility. 
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that may be used to satisfy this exception include updated effluent and receiving water 
monitoring data collected subsequent to the issue date of the NOA that indicates that the 
discharge no longer exhibits reasonable potential to cause or contribute to an 
exceedance of water quality objectives/criteria. 

5. Satisfaction of Anti-Backsliding Requirements – Effluent Limitations for Petroleum 
Constituents 
The effluent limitations for benzene in this Order for discharges from petroleum fuel 
pollution cleanup projects are less stringent than in previous General Order R5-2013-
0075 for petroleum fuel pollution groundwater cleanup projects.  The relaxation of 
effluent limitations complies with federal antibacksliding regulations as discussed below. 
CWA section 402(o)(1) and 303(d)(4).  CWA section 402(o)(1) prohibits the 
establishment of less stringent water quality-based effluent limits “except in compliance 
with Section 303(d)(4).”  For attainment waters, CWA section 303(d)(4)(B) specifies that 
a limitation based on a water quality standard may be relaxed where the action is 
consistent with the antidegradation policy.  All waterbodies in the Central Valley Region 
are in attainment for benzene.  As discuss in Section VI.D.6, below, the relaxation of 
effluent limitations for benzene complies with the antidegradation requirements.  
Therefore, the exception to backsliding under CWA 303(d)(4)(B) is applicable. 
 

6. Antidegradation Policies 
The permitted discharge is consistent with the antidegradation provisions of 
40 C.F.R. section 131.12 and State Water Board Resolution No. 68-16. Compliance with 
these requirements will result in the use of best practicable treatment or control of the 
discharge. Due to the expected short-term duration, low volume, and/or low threat nature 
of the wastewater regulated under this General Order, the impact on existing water 
quality will be insignificant. This Order requires monitoring of all wastewater proposed for 
discharge prior to allowing the discharge.  This Order requires all wastewater that 
requires treatment to be monitored before discharge is allowed.  This Order requires all 
Tier 1B, Tier 2, and Tier 3 dischargers to conduct chronic toxicity testing.  This Order 
requires all Tier 2 and Tier 3 dischargers to conduct acute toxicity testing and to develop 
and implement Best Management Practices in order to prevent the generation and 
potential release of pollutants to receiving waters.  If, however, the Central Valley Water 
Board, subsequent to review of any application, finds that the impact of a discharge will 
not be insignificant, then authorization for coverage under this General Order will be 
denied and coverage under an individual permit will be required (including preparation of 
an anti-degradation analysis). 
Some permanent changes to the wastewater flow rate, characteristics, and/or treatment 
system can be covered by revisions to the Notice of Applicability by the Executive 
Officer.   
Upon receipt of notification from the Discharger regarding changes to the discharge (e.g. 
submittal of a modified NOI to the Executive Officer), including applicable laboratory 
analyses, the Executive Officer may issue a revised Notice of Applicability for discharges 
that continue to qualify for this Order.  Revisions to the NOA may include new effluent 
limitations, removal of effluent limitations, changes to discharge flow rates, and addition 
or removal of discharge locations.  Discharges may continue during this process.  When 
notified by the Executive Officer that an antidegradation analysis is necessary and/or a 
discharge no longer qualifies for this Order, the Discharger must apply for an individual 
NPDES permit.   
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This General Order allows updated NOAs to remove existing effluent limitations for 
constituents in which updated monitoring data demonstrate that the effluent does not 
cause or contribute to an exceedance of the applicable water quality criteria or objectives 
in the receiving water. The Central Valley Water Board finds that the modification of the 
NOA for removal of effluent limitations will not result in an allowed increase in pollutants 
or any additional degradation of the receiving water. Thus, the removal of effluent 
limitations is consistent with the antidegradation provisions of 40 C.F.R. section 131.12 
and State Water Board Resolution No. 68-16. 
This General Order requires compliance with applicable federal technology-based 
standards and with WQBELs where the discharge could have the reasonable potential to 
cause or contribute to an exceedance of water quality standards.  Some Dischargers 
may be granted an intake water credit to account for pollutants in the intake water. 
Implementation of an intake water credit in accordance with the SIP allows a Discharger 
to discharge a mass and concentration of the intake water pollutants that is no greater 
than the mass and concentration found in the facility’s intake water. If a Discharger adds 
mass of a pollutant to its waste stream, an equal or greater mass must be removed prior 
to discharge, resulting in no net addition of the pollutant in the discharge compared to the 
intake water.   
Effluent Limitations for Petroleum Constituents. As discussed in Section VI.D.5, the 
effluent limitations for benzene in this Order for discharges from petroleum fuel pollution 
cleanup projects are less stringent than in previous General Order R5-2013-0075 for 
petroleum fuel pollution groundwater cleanup projects.  The change in benzene effluent 
limits will not result in an increased discharge of benzene. The effluent limits for the 
primary constituents of concern for petroleum fuel pollution groundwater cleanup 
projects, such as MTBE and 1,2-Dichloromethane, are carried over from previous 
General Order R5-2013-0075 and remain the same.  To continue to meet these existing 
effluent limits, treatment systems for petroleum fuel pollution groundwater cleanup 
projects will not change, and as a result, the discharge of benzene will also remain the 
same and not increase.  This complies with state and federal antidegradation 
requirements. 

7. Summary of Final Effluent Limitations.  See Limitations and Discharge Requirements 
Section V.A for Water Quality-Based Effluent Limitations and Section V.B for 
Technology-Based Effluent Limitations.  Screening levels are in Attachment I. 

E. Interim Effluent Limitations – Not Applicable 
F. Land Discharge Specifications – Not Applicable 
G. Recycling Specifications – Not Applicable 

VII. RATIONALE FOR RECEIVING WATER LIMITATIONS 
A. Surface Water 

1. CWA section 303(a-c), requires states to adopt water quality standards, including 
criteria where they are necessary to protect beneficial uses.  The Central Valley Water 
Board adopted water quality criteria as water quality objectives in the Basin Plans.  The 
Basin Plans state that “[t]he numerical and narrative water quality objectives define the 
least stringent standards that the Regional Water Board will apply to regional waters in 
order to protect the beneficial uses.”  The Basin Plans includes numeric and narrative 
water quality objectives for various beneficial uses and water bodies.  This General 
Order contains receiving surface water limitations based on the Basin Plan numerical 
and narrative water quality objectives for ammonia, bacteria, biostimulatory substances, 
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color, chemical constituents, dissolved oxygen, floating material, oil and grease, pH, 
pesticides, radioactivity, suspended sediment, settleable substances, suspended 
material, tastes and odors, temperature, toxicity, and turbidity.   

B. Groundwater – Not Applicable 

VIII. RATIONALE FOR PROVISIONS 
A. Standard Provisions 

Standard Provisions, which apply to all NPDES permits in accordance with 40 C.F.R. section 
122.41, and additional conditions applicable to specified categories of permits in accordance 
with 40 C.F.R. section 122.42, are provided in Attachment B. The discharger must comply 
with all standard provisions and with those additional conditions that are applicable under 
section 122.42. 
Sections 122.41(a)(1) and (b) through (n) of 40 C.F.R. establish conditions that apply to all 
state-issued NPDES permits. These conditions must be incorporated into the permits either 
expressly or by reference. If incorporated by reference, a specific citation to the regulations 
must be included in the Order. Section 123.25(a)(12) of 40 C.F.R. allows the state to omit or 
modify conditions to impose more stringent requirements. In accordance with 40 C.F.R. 
section 123.25, this Order omits federal conditions that address enforcement authority 
specified in 40 C.F.R. sections 122.41(j)(5) and (k)(2) because the enforcement authority 
under the Water Code is more stringent. In lieu of these conditions, this Order incorporates by 
reference Water Code section 13387(e). 
 

B. Special Provisions 
1. Reopener Provisions 

a. Regional Monitoring Program.  The Central Valley Water Board is developing a 
Regional Monitoring Program for the Sacramento-San Joaquin Delta.  This Order 
may be reopened to modify the monitoring requirements to implement the Regional 
Monitoring Program. 

b. Drinking Water Policy. On 26 July 2013 the Central Valley Water Board adopted 
Resolution No. R5-2013-0098 amending the Basin Plan and establishing a Drinking 
Water Policy.  The State Water Board approved the Drinking Water Policy on 
3 December 2013.  This Order may be reopened to incorporate monitoring of 
drinking water constituents to implement the Drinking Water Policy. 

c. Total Residual Chlorine. The State Water Board has developed a draft policy, 
which, when adopted, is intended to establish consistent standards and 
implementation procedures for regulating chlorine state-wide. This reopener allows 
the Central Valley Water Board to reopen this General Order to include a revised 
RL to determine compliance with effluent limitations for total residual chlorine if a 
state-wide policy for total residual chlorine is adopted during the term of this 
General Order. 

2. Special Studies and Additional Monitoring Requirements 
a. Chronic Whole Effluent Toxicity Requirements. The Basin Plan contains a 

narrative toxicity objective that states, “All waters shall be maintained free of toxic 
substances in concentrations that produce detrimental physiological responses in 
human, plant, animal, or aquatic life.” (Basin Plan for the Sacrament and San 
Joaquin River Basins at page III-8.00 and Basin Plan for the Tulare Lake Basin at 
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page III-6.)  If through chronic WET testing it is demonstrated that the discharge 
exceeds the numeric toxicity trigger, the Discharger is required to submit a ROWD 
for application of an individual NPDES permit. 
The Monitoring and Reporting Program of this Order requires chronic WET 
monitoring for demonstration of compliance with the narrative toxicity objective.  In 
addition to WET monitoring, this provision includes a numeric toxicity monitoring 
trigger, requirements for accelerated monitoring, and instructions if a pattern of 
toxicity is demonstrated. 
Monitoring Trigger.  A numeric toxicity monitoring trigger of >1 TUc, or as specified 
by the Executive Officer in the NOA (where TUc = 100/NOEC), is applied in the 
provision, because this General Order does not allow any dilution for the chronic 
condition.   
Accelerated Monitoring.  The provision requires accelerated WET testing when a 
regular WET test result exceeds the monitoring trigger.  The purpose of accelerated 
monitoring is to determine, in an expedient manner, whether there is toxicity before 
proceeding with further requirements.  Due to possible seasonality of the toxicity, 
the accelerated monitoring should be performed in a timely manner, preferably 
taking no more than 2 to 3 months to complete. 
The provision requires accelerated monitoring consisting of four chronic toxicity 
tests in a six-week period (i.e., one test every two weeks) using the species that 
exhibited toxicity.  Guidance regarding accelerated monitoring is provided in the 
Technical Support Document for Water Quality-based Toxics Control, EPA/505/2-
90-001, March 1991 (TSD).  The TSD at page 118 states, “EPA recommends if 
toxicity is repeatedly or periodically present at levels above effluent limits more than 
20 percent of the time, a TRE should be required.”  Therefore, four accelerated 
monitoring tests are required in this provision.  If no toxicity is demonstrated in the 
four accelerated tests, then it demonstrates that toxicity is not present at levels 
above the monitoring trigger more than 20 percent of the time (only 1 of 5 tests are 
toxic, including the initial test). 

b. Pollution Prevention and Monitoring and Reporting Plan (PPMRP).  Water 
suppliers may have numerous intentional and unintentional releases of fresh water 
to surface waters and surface water drainage courses due to many factors, 
including system failures, pressure releases, and pipeline/tank flushing and 
dewatering.  For the purposes of this General Order, these multiple discharges shall 
be considered a project.  Water suppliers covered by this General Order may 
include irrigation districts, water districts, and water agencies.  In lieu of the specific 
effluent and receiving water monitoring requirements included in the Monitoring and 
Reporting Program (Attachment C), water suppliers with more than one discharge 
point must develop and implement a PPMRP in accordance with the requirements 
of Attachment G. 

3. Best Management Practices and Pollution Prevention 
a. Best Management Practices. Because of the expected diversity of limited threat 

discharges covered by this General Order, specific technology-based effluent 
limitations for the universe of toxic compounds that could be found in wastewater 
have not been established. As allowed under 40 C.F.R. section 122.44(k). 

b. Salinity. The Central Valley Water Board, with the cooperation of the State Water 
Board, has begun the process to develop a new policy for the regulation of salinity 
in the Central Valley.  In order to address increasing salinity levels in receiving 
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waters throughout the Central Valley Region of California, Dischargers with 
electrical conductivity greater than 900 µmhos/cm, flows greater than or equal to 
0.25 MGD, and continuous discharge duration 180 days or longer, enrolled under 
this General Order shall implement practices to minimize the discharge of salinity to 
the receiving water. Under limited circumstances the Executive Officer may waive 
this requirement in the NOA.  For example, for construction dewatering projects 
where the groundwater is naturally high in salinity. 

4. Construction, Operation, and Maintenance Specifications – Not Applicable 
5. Special Provisions for Municipal Facilities (POTW’s Only) – Not Applicable 
6. Other Special Provisions 

a. This General Order requires collected screenings and other solids removed from 
liquid wastes to be disposed of in a manner that is consistent with Chapter 15, 
Division 3, Title 23 of the CCR and approved by the Executive Officer.  
This Order also requires any proposed change in solids use or disposal practice to 
be reported to the Executive Officer and U.S. EPA Regional Administrator at least 90 
days in advance of the change. 

7. Compliance Schedules – Not Applicable 

IX. RATIONALE FOR MONITORING AND REPORTING REQUIREMENTS 
CWA section 308 and 40 C.F.R. sections 122.41(h), (j)-(l), 122.44(i), and 122.48 require that all 
NPDES permits specify monitoring and reporting requirements.  Water Code sections 13267 and 
13383 also authorize the Central Valley Water Board to establish monitoring, inspection, entry, 
reporting, and recordkeeping requirements. The Monitoring and Reporting Program (MRP), 
Attachment C of this Order establishes monitoring, reporting, and recordkeeping requirements that 
implement federal and state requirements. The following provides the rationale for the monitoring 
and reporting requirements contained in the MRP. 
A. Influent Monitoring for Dischargers with Intake Water Credits 

1. Dischargers that have been granted an intake water credit in the NOA must monitor the 
influent for each applicable pollutant.  Influent samples must be taken concurrent with 
effluent samples.  Due to the site-specific situation for each Discharger that is granted an 
intake water credit, the NOA will specify the sample type and frequency that will ensure 
adequate representation of the influent pollutant mass and concentrations. 

2. Where multiple intake water sources are used and an intake water credit is granted, the 
influent flow from each source must be monitored to calculate a flow-weighted influent 
concentration. In accordance with the SIP, the pollutant from the receiving water shall be 
assumed to have a concentration that is no greater than the concentration in the 
Discharger intake water.  Therefore, monitoring of the intake water from the receiving 
body must be performed for each pollutant.  The pollutant concentrations from intake 
sources other than the receiving water are assumed to have a concentration that is no 
greater than the most stringent applicable water quality objective.  Therefore, monitoring 
for hardness of the intake water from the receiving water body is also required when the 
effluent is monitored to derive the most stringent water quality objective for one or more 
of the hardness-dependent metals contained in the CTR (cadmium, chromium III, 
copper, lead, nickel, silver, and zinc) and/or applicable Basin Plan.  Due to the site-
specific situation for each Discharger that is granted an intake water credit, the NOA will 
specify the sample type and frequency that will ensure adequate representation of the 
influent pollutant mass and concentrations. 
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B. Effluent Monitoring 
1. Pursuant to the requirements of 40 C.F.R. section 122.44(i)(2) effluent monitoring is 

required for all constituents with effluent limitations.  Effluent monitoring is necessary to 
assess compliance with effluent limitations, assess the effectiveness of the treatment 
process, and to assess the impacts of the discharge on the receiving stream and 
groundwater. 

2. The Executive Officer will specify varying monitoring frequencies in the discharge-
specific Notice of Applicability because of the expected diversity of discharges and the 
uncertainty of the length of time associated with each discharge. The following effluent 
monitoring requirements may be included in the Notice of Applicability: 
a. Monitoring for flow (when discharging). 
b. Monitoring for electrical conductivity and/or total dissolved solids to characterize the 

salinity of the effluent. 
c. Monitoring for priority pollutants to determine compliance with applicable effluent 

limitations. Monitoring for hardness is also required if effluent limitations for 
cadmium, chromium (III), copper, lead, nickel, silver, and/or zinc are applicable.  

d. Monitoring for pH using grab samples to determine compliance with effluent 
limitations, if applicable. 

e. Monitoring for total residual chlorine using grab samples is established for all low 
threat discharges and superchlorination project discharges to determine compliance 
with effluent limitations. As discussed in section VI.C.3 of this Fact Sheet, the 
Central Valley Water Board acknowledges the complications of achieving relatively 
low RL’s in field locations. This General Order allows Dischargers to use handheld 
monitoring devices to monitor total residual chlorine in the effluent. This General 
Order also requires Dischargers to utilize a method capable of achieving an RL of 
0.08 mg/L until the State Water Board adopts a state-wide policy with a specified 
reporting level achievable in the field and laboratory. The RL of 0.08 mg/L 
represents a level that hand-held field meters are capable of achieving. 

f. Monitoring for other constituents of concern listed in Table I-2 to determine 
compliance with applicable effluent limitations. 

3. Dischargers that have been granted an intake water credit in the NOA must monitor the 
effluent for each applicable pollutant. Effluent samples must be taken concurrent with 
influent samples.  Due to the site-specific situation for each Discharger that is granted an 
intake water credit, the NOA will specify the sample type and frequency that will ensure 
adequate representation of the effluent pollutant mass and concentration. 

C. Whole Effluent Toxicity Testing Requirements 
1. Low Volume Exemption from Acute and Chronic Toxicity Monitoring.  Individuals 

and miscellaneous public and private businesses often need to discharge clean or 
relatively pollutant-free wastewaters that pose little or no threat to water quality. These 
discharges are typically low volume discharges (i.e., less than 0.25 million gallons fall 
under Tier 1A) and/or short-term in nature (i.e., 4 months or less fall under Tier 1A).  
The SIP, in section 1.3, Step 8, paragraph 2, states that the Central Valley Water Board 
may choose to exempt low volume discharges, determined to have no significant 
adverse impact on water quality, from certain monitoring requirements.  In this General 
Order, Tier 1A discharges are not required to conduct Acute or Chronic Toxicity 
monitoring. 
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2. Tier 1 Exemption from Acute Toxicity Monitoring.  The Central Valley Water Board 
has determined that Tier 1 discharges are clean or relatively pollutant-free wastewaters 
that pose little or no threat to water quality.  Therefore, Acute Toxicity monitoring is not 
necessary for Tier 1 discharges. 

3. Acute Toxicity. Because Tier 1 discharges authorized by this General Order are low 
threat, they are not expected to contribute to acute toxicity.  Therefore, acute WET 
testing is not required for Tier 1 discharges in this General Order.  The 96-hour bioassay 
testing is required for Tier 3 Dischargers, to demonstrate compliance with the effluent 
limitation for acute toxicity. The frequency of testing shall be every six months or as 
specified in the Notice of Applicability from the Executive Officer. 

4. Chronic Toxicity. Because Tier 1A discharges authorized by this General Order are 
low volume and/or short-term in nature and are not expected to contribute to chronic 
toxicity, chronic WET testing is not required for Tier 1A discharges in this General Order. 
In order to demonstrate compliance with the Basin Plan’s narrative toxicity objective, 
chronic WET testing may be specified in the NOA for Tier 1B, Tier 2, and Tier 3 waste 
discharges. The chronic WET testing shall be conducted per the Monitoring and 
Reporting Program (Attachment C, section V). 

D. Receiving Water Monitoring 
1. Surface Water 

a. Receiving water monitoring is necessary to assess compliance with receiving water 
limitations and to assess the impacts of the discharge on the receiving stream. 
Applicable receiving water monitoring will be specified in the Notice of Applicability 
considering the site-specific conditions of the discharge. 

2. Groundwater – Not Applicable 
E. Other Monitoring Requirements – Not Applicable 

X. PUBLIC PARTICIPATION 
The Central Valley Water Board has considered the issuance of WDR’s that will serve as an 
NPDES permit for limited threat discharges to waters of the United States. As a step in the WDR 
adoption process, the Central Valley Water Board staff has developed tentative WDR’s and has 
encouraged public participation in the WDR adoption process. 
A. Notification of Interested Parties 

The Central Valley Water Board notified the Dischargers enrolled under the existing Limited 
Threat General Permit and interested agencies and persons of its intent to prescribe general 
WDR’s for limited threat discharges and provided an opportunity to submit written comments 
and recommendations.  Notification was provided through specific mailings and through 
publication in major newspapers for the following communities: Fresno, Redding and 
Sacramento. 
The public had access to the agenda and any changes in dates and locations through the 
Central Valley Water Board’s website at: 
http://www.waterboards.ca.gov/centralvalley/board_info/meetings/ 

B. Written Comments 
Interested persons were invited to submit written comments concerning tentative WDR’s as 
provided through the notification process. Comments were due either in person or by mail to 
the Executive Officer at the Central Valley Water Board at the address on the cover page of 
this Order , or via email to RB5S-NPDES-Comments@waterboards.ca.gov. 
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To be fully responded to by staff and considered by the Central Valley Water Board, the 
written comments were due by 5:00 p.m. on 26 September 2016. 

C. Public Hearing 
The Central Valley Water Board held a public hearing on the tentative WDR’s during its 
regular Board meeting on the following date and time and at the following location: 
 
Date:   14 October 2016 
Time:   8:30 a.m. 
Location:  Redding City Hall 

777 Cypress Avenue 
Redding, CA 96001 

Interested persons were invited to attend. At the public hearing, the Central Valley Water 
Board heard testimony pertinent to the discharge, WDR’s, and permit. For accuracy of the 
record, important testimony was requested in writing. 

D. Reconsideration of Waste Discharge Requirements 
Any aggrieved person may petition the State Water Board to review the decision of the 
Central Valley Water Board regarding the final WDR’s. The petition must be received by the 
State Water Board at the following address within 30 calendar days of the Central Valley 
Water Board’s action: 
State Water Resources Control Board 
Office of Chief Counsel 
P.O. Box 100, 1001 I Street 
Sacramento, CA 95812-0100 
For instructions on how to file a petition for review, see 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality/wqpetition_instr.shtml 

E. Information and Copying 
The supporting documents and comments received are on file and may be inspected at the 
Regional Water Quality Control Board address above at any time between 8:30 a.m. and 4:45 
p.m., Monday through Friday. Copying of documents may be arranged through the Central 
Valley Water Board by calling (916) 464-3291. 

F. Register of Interested Persons 
Any person interested in being placed on the mailing list for information regarding the general 
WDR’s and NPDES permit should contact the Central Valley Water Board, reference the 
general WDR’s and NPDES permit, and provide a name, address, and phone number. 

G. Additional Information 
All Notices of Applicability may be accessed through our website at: 
http://www.waterboards.ca.gov/centralvalley/board_info/ 
For additional information or for questions regarding this General Order, please find the 
appropriate contact for your county from the list under “NPDES Permitting Contacts”.  You will 
find the contact list on the Central Valley Water Board’s website by searching alphabetically 
for “Surface Water Discharges (NPDES)” at the following web address:    
http://www.waterboards.ca.gov/centralvalley/about_us/phone_list 

 

http://www.waterboards.ca.gov/public_notices/petitions/water_quality/wqpetition_instr.shtml
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E.  

ATTACHMENT E 

REQUEST FOR TERMINATION OF COVERAGE 

PROJECT NAME  

  

PROJECT COUNTY  

GENERAL ORDER NUMBER R5-2016-0076         -  

WDID NUMBER  

CIWQS NUMBER  

DISCHARGE STOP DATE  

TOTAL VOLUME OF DISCHARGE  

TOTAL ELAPSED TIME OF DISCHARGE  
 
CERTIFICATION 

“I certify under penalty of law that the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete.  The project named above is terminated.  There is no longer a discharge to surface water.  
The treatment system (if applicable) has been dismantled.  I request a Notice of Termination from the Executive 
Officer.  I am aware that there are significant penalties for submitting false information, including the possibility of 
fine or imprisonment.” 

A.  Printed Name: 
  

B.  Signature: 
 

C.  Date: 
 

D.  Title: 
  

E.  Company Name:   

F.  Company Address:   

   

 
Please complete this form and email to the following web email address: 
centralvalleysacramento@waterboards.ca.gov 
Please address the form to the attention of the NPDES Section. 

 

mailto:centralvalleysacramento@waterboards.ca.gov
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F.  
Attachment F – (RESERVED) 
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G.  
ATTACHMENT G –– POLLUTION PREVENTION AND MONITORING AND REPORTING PLAN 

 
Water suppliers that have or propose to have multiple discharge points covered by this General Order 
are required in section II.A.2.b of this Order to develop a site specific Pollution Prevention and 
Monitoring and Reporting Plan (PPMRP) and submit the document with the Notice of Intent.  The 
following information must be included in the PPMRP: 
I. Pollution Prevention Plan 

A. Distribution System. Provide a description and a map of the distribution system including the 
boundaries of the geographical area where discharges may occur (e.g., service area). 

B. Potential Discharge Locations. Identify actual or approximate locations of fire hydrants, 
supply wells, pump stations, and pressure relief valves.  Include a table and/or map of 
potential discharge locations. 

C. Pollutant Types. Identify the pollutants that could potentially be discharged (e.g., total 
suspended solids, settable solids, chlorine, etc.). 

D. Flow Rate. Identify the range of expected instantaneous discharge flow rates and/or total 
daily flow volume. 

E. Receiving Waters. Identify the receiving water (e.g., drainage canal, creek, or river) the 
discharges could directly enter and the nearest named receiving water. 

F. Treatment Systems. Identify treatment systems, equipment, or procedures used to remove 
chlorine and solids from discharges and to control pH. 

G. Spill Contingency Plans. Address unintentional releases/discharges of water (whether 
chlorinated or dechlorinated) such as water discharges from breaks in the system (including, 
but not limited to: fire hydrant, back-flow preventers, and pumps).  A discharge from a water 
main pressure relief valve that is beyond the typical volume discharged from a well-
maintained pressure relief valve is considered a spill.  In addition, include plans for the 
capture and containment of the released volume, dechlorination of released volume, 
temporary procedures to stop the unintentional discharge until a permanent repair, and 
permanent repair of water system components that fail. 

H. Operation and Maintenance (O&M) Procedures. Include procedures that would prevent 
unintentional releases, such as pressure relief valve maintenance, planned water main 
replacement, water main corrosion prevention, and pump station maintenance, power supply 
maintenance.  O&M procedures also include those procedures to prevent discharges of other 
pollutants (such as chlorine and dechlorinating agents) during an intentional or unintentional 
release of water and in the course of water system construction, repair and maintenance. 

I. Inspections. Include a plan for regularly scheduled inspections to check the integrity of water 
supply system components (pumps, pressure relief valves, water pipes and connections, etc.) 
to prevent unintentional and accidental discharges of water (chlorinated or dechlorinated). 

J. Equipment/Supplies. Identify equipment and supplies that are needed to 1) properly operate 
and maintain a water supply system to prevent unintentional discharges; 2) dechlorinate, 
contain and control intentional discharges; 3) prevent discharge of other pollutants (chlorine, 
dechlorinating agents, sediment, etc.) during intentional and unintentional discharges and 
during water supply system construction, repair and maintenance; and 4) quickly and 
effectively respond to dechlorinate, contain and control unintentional discharges. 

 



LIMITED THREAT DISCHARGES  ORDER R5-2016-0076-01 
TO SURFACE WATER NPDES NO. CAG995002 
 

 
ATTACHMENT G – PPMRP G-2 
 

K. Training. Identify training activities to 1) ensure staff are adequately prepared to properly 
operate and maintain a water supply system to prevent unintentional discharges; 
2) dechlorinate, contain and control intentional discharges; 3) prevent discharge of other 
pollutants (chlorine, dechlorinating agents, sediment, etc.) during intentional and unintentional 
discharges and during water supply system construction, repair and maintenance; and 
4) quickly and effectively respond to dechlorinate, contain and control unintentional 
discharges. 

L. Erosion Control. Identify equipment and supplies that are needed to control and contain 
intentional and unintentional discharges of water to prevent erosion of soil and sediment 
which can be transported with the discharge. 

II. Monitoring and Reporting Program 
Develop a representative sampling and analysis program.  Dischargers are not required to sample 
all discharges if reasonable assurance is provided that the discharges will comply with 
requirements.  Provide rationale for selection of the effluent and receiving water monitoring plan.  
The sampling and analysis program shall include the following: 
A. Sampling Methods. Include a description of how effluent and receiving water samples will be 

collected (e.g., grab, composite, continuous, metered, totalizer) and preserved/delivered 
within the holding time to the analytical laboratory. 

B. Sampling Locations. Identify effluent sampling locations (e.g., at each well or fire hydrant, or 
at a subset of well or fire hydrant locations) and where samples will be taken (e.g., from fire 
hydrant, 10 feet from source, at effluent of settling basin). 
In addition, identify all receiving water locations where samples can be taken and describe 
where at those locations samples will be taken (e.g., 10 feet upstream and downstream of 
storm drain outfall into the drainage channel). 

C. Sampling Frequency. Identify the frequency that effluent and receiving water samples will be 
taken (e.g., during each discharge, every fourth discharge, each well discharge).  In addition, 
specify when during a discharge the receiving water samples will be collected (consider time 
within the storm drain system). 

D. Analysis Methods. Identify the constituents/parameters that will be monitored and/or 
analyzed and the method of analysis (e.g., meter EPA method, instrument, laboratory).  In 
addition, identify Quality Assurance/Quality Control procedures, including instrument 
calibration. 

E. Inspection Plans and Visual Observations. Describe how receiving waters will be 
inspected to obtain and record visual observations for discoloration, stream bottom deposits, 
etc. 

F. Rationale. Explain the reason for the effluent and receiving water sampling methods, 
locations, and frequencies that were chosen and why these will provide representative 
samples.  For example, if a sample will not be taken at the identified locations during each 
discharge, describe criteria for deciding when a sample will be taken at that location. 

The sampling and analysis program must be developed and implemented in accordance with the 
General Monitoring Provisions, Other Monitoring Requirements, and Reporting Requirements 
contained in sections I, IX, and X, respectively, of the Monitoring and Reporting Program 
(Attachment C). 
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H.  
Attachment H - Application for Intake Water Credit for Individual Pollutant 

1. Is the primary source of water 
for the facility operation the 
same as the water body that 
receives the facility’s effluent 
discharge? 

☐No You do not need to complete the remainder of this section; the facility is not eligible for 
an intake water credit. EXIT 

☐Yes Continue to question 2 below. 

2. Does the facility effluent 
discharge water exceed 
applicable numeric water 
quality criteria? 

 

☐No You do not need to complete the remainder of this section; treatment is not required 
before discharge. EXIT 

☐Yes You must choose one of the following Circle option a or b: 
a. Treatment will be implemented. You do not need to complete the remainder of this 

section. EXIT 
b. Apply for intake water credit for the following pollutant and continue to question 3: 

  
3. Does the facility use multiple 

water supplies? 
☐No Continue directly to question 4 below 

☐Yes You must complete the following sections a and b before moving on to question 4: 

a. Describe the conditions that trigger the use of the supplemental water supply and 
the frequency and duration that the supplemental water supply is used. 

  

  

  

  

b. Complete the following table: 

Intake Water Source Name/Description Max. Flow 
(specify units) 

Min. Flow  
(specify units) 

1.   
2.   
3.   
Receiving Water Name   
   

 

4. Does the facility alter the 
pollutant for which you are 
seeking an intake water credit 
chemically or physically? 

☐No Continue directly to question 5 below. 

☐Yes Describe how the facility alters the pollutant and continue to question 5 below. 

  

  

   

5. Would the pollutant for which you are 
seeking an intake water credit have 
reached the vicinity of the discharge 
point in the receiving water within a 
reasonable period of time and with the 
same effects had it not been diverted to 
your facility? 

Explain and continue to question 6 below. 

  

  

  

  

6. Does the timing or location of your 
discharge cause adverse effects on 
water quality and beneficial uses that 
would not occur if the intake water 
pollutant had been left in  the receiving 
water body? 

Explain 
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I.  
Attachment I – Screening Requirements for Limited Threat Discharges 

I. Screening Requirements for All Limited Threat Discharges  
All dischargers seeking authorization to discharge under this General Order shall sample and analyze a representative sample of the wastewater, for 
the constituents contained in the appropriate column in Table I-1.  The analytical results shall be compared to the screening levels in Sections II and 
III of this Attachment.  Monitoring must be conducted according to sufficiently sensitive test methods approved under 40 C.F.R. part 136 for the 
analysis of pollutants in order to evaluate compliance with the screening levels.  All analytical results and screening determinations shall be 
submitted in the NOI. 

 
Table I-1.  Selection of Monitoring for Submittal with NOI 

 

Constituents and Parameters 

Limited Threat Wastewater to be Discharged 2 
Tier 1 Tier 2 Tier 3 

 
Liquid Mine 

Waste 
Drinking 

Water 
Supply 1 

All Other Tier 1 Wastewaters Potable or Other 
Chlorinated 

Wastewaters 

Groundwater 
(Not Related to 

Mines) 
All Other Tier 2 
Wastewaters 

Discharge 
Volume 

< 0.25 MGD 

Discharge 
Volume 

> 0.25 MGD 
Biochemical Oxygen Demand (BOD) 
Total Suspended Solids (TSS) No Yes Yes No Yes Yes No 

Dissolved Oxygen (DO) 
Hardness  
pH 
Temperature 

Yes Yes Yes Yes Yes Yes Yes 

Electrical Conductivity (EC) 
Total Dissolved Solids (TDS) Yes Yes Yes No Yes Yes Yes 

Turbidity No No No No Yes Yes Yes 
Known Wastewater Contaminants 3 Yes Yes Yes Yes Yes Yes Yes 
Unionized 
Ammonia Nitrogen, Total (as N) No Yes Yes No Yes Yes No 

Chlorine, Total Residual Yes Yes Yes Yes No No No 
Aluminum, Total Recoverable 
Iron, Total Recoverable 
Manganese, Total Recoverable 

No No No No Yes Yes Yes 

CTR Priority Pollutants (see Table I-3 
below) No Yes Yes Yes Yes Yes Yes 

Standard Minerals 4 No No No No Yes No Yes 
VOC Remediation Project Constituents 
(Table I-5) No No No No No Yes7 No 
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Constituents and Parameters 

Limited Threat Wastewater to be Discharged 2 
Tier 1 Tier 2 Tier 3 

 
Liquid Mine 

Waste 
Drinking 

Water 
Supply 1 

All Other Tier 1 Wastewaters Potable or Other 
Chlorinated 

Wastewaters 

Groundwater 
(Not Related to 

Mines) 
All Other Tier 2 
Wastewaters 

Discharge 
Volume 

< 0.25 MGD 

Discharge 
Volume 

> 0.25 MGD 
Petroleum Fuel Pollution Constituents 
(Table I-6) No No No No No Yes8 No 

Acute Toxicity No No No No No No Yes 
1 SIP, Section 5.3.2, categorical exception to priority pollutant monitoring requirement for drinking water conducted to fulfill statutory requirements under the federal 

Safe Drinking Water Act or the California Health and Safety Code. 
2 Monitoring shall be conducted on a representative sample of the wastewater prior to any treatment.. 
3 Known contaminants are those contaminants known to be present in the wastewater, but are not listed in Table C-1.  
4 Standard minerals shall include the following: boron, calcium, iron, magnesium, potassium, sodium, chloride, manganese, phosphorus, total alkalinity (including 

alkalinity series), and hardness, and include verification that the analysis is complete (i.e., cation/anion balance). 
5 Only applicable for discharges within the Tulare Lake Basin. 
6 Results as total recoverable or dissolved metals may be used to evaluate compliance with the screening levels for iron and manganese.  Sampling only required if 

discharge will last more than 1-year. 
7 Only required for discharges from groundwater VOC remediation projects. 
8 Only required for discharges from petroleum fuel pollution groundwater remediation projects. 
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II. Screening Levels 
A. Screening Levels for non-Priority Pollutant Constituents and Parameters of Concern.  

Dischargers required to sample and analyze any or all of the constituents contained in Table 
I-2 shall compare the results to the corresponding applicable screening level (MUN or non-
MUN) and shall submit the results as part of the application (Notice of Intent or NOI, see 
Attachment J).  Any exceedance of a screening level in Table I-2 may result in required 
treatment and effluent limitations as specified in the NOA from the Executive Officer. 

Table I-2. Screening Levels for non-Priority Pollutant Constituents and Parameters of 
Concern 

Constituent/Parameter 1 Units 
Screening Level 
(Based on MUN 

2) 

Screening Level 
(Based on No MUN 

2) 
Aluminum, Total Recoverable µg/L 200 3 750 
Un-ionized Ammonia (as N) mg/L 0.025 5 0.025 5 

Iron, Dissolved µg/L 300 3 -- 
Manganese, Dissolved µg/L 50 3 -- 
Nitrate plus Nitrite (total as N) mg/L 10 -- 
Biochemical Oxygen Demand (5-day @ 20°C) mg/L 10 10 
pH std units 6.5 – 8.5 4 6.5 – 8.5 4 
Settleable Solids mL/L 0.1 0.1 
Specific Conductance (EC) µmhos/cm 900 -- 
Total Suspended Solids  mg/L 10 -- 
Turbidity NTU 5 5 

1 Constituents/Parameters shall be analyzed using the analytical methods described in 40 CFR Part 136 
and in accordance with the General Monitoring Provisions contained in section I of the Monitoring and 
Reporting Program (Attachment C). 

2 MUN = Municipal and Domestic Supply Beneficial Use. 
3 Based on Secondary Maximum Contaminant Levels for taste and odor. Screening levels only applicable 

for discharges lasting more than 1-year. 
4 For the Sacramento San Joaquin Basin.  However, pH screening for Goose Lake is 7.5 to 9.5 and the 

Tulare Lake Basin is 6.5 to 8.3. 
5 Only applicable for discharges within the Tulare Lake Basin. 
6 Results as total recoverable or dissolved metals may be used to evaluate compliance with the screening 

levels for iron and manganese.   
 

B. Screening Levels for Priority Pollutants1.  Dischargers required to sample and analyze 
the effluent for the constituents contained in Table I-3 shall compare the corresponding 
applicable screening level (MUN or non-MUN) and submit the results as part of the 
application (Notice of Intent or NOI, see Attachment J).  Any exceedance of a screening 
level in Table I-3 may result in required treatment and effluent limitations as specified in the 
NOA from the Executive Officer. 

Table I-3. Screening Levels for Priority Pollutants 

CTR # Parameter 1 Units Screening Level 
(Based on MUN 2) 

Screening Level 
(Based on No MUN 

2) 

1 Antimony, Total Recoverable µg/L 6 4300 
2 Arsenic, Total Recoverable µg/L 10 150 
3 Beryllium, Total Recoverable µg/L 4 -- 
4 Cadmium, Total Recoverable µg/L 3 3 

5a Chromium (III)5 µg/L 3 3 

                                                
1 Not applicable for discharges from water supply systems eligible for a categorical exception for meeting the 

priority pollutant criteria/objectives as authorized by section 5.3 of the SIP. 
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CTR # Parameter 1 Units Screening Level 
(Based on MUN 2) 

Screening Level 
(Based on No MUN 

2) 

5b Chromium (VI)5 µg/L 10 11 
6 Copper, Total Recoverable µg/L 3 3 

7 Lead, Total Recoverable µg/L 3 3 

8 Mercury, Total Recoverable µg/L 0.05 0.051 
9 Nickel, Total Recoverable µg/L 3 3 

10 Selenium, Total Recoverable µg/L 5.0 5.0 
11 Silver, Total Recoverable µg/L 3 3 

12 Thallium, Total Recoverable µg/L 1.7 6.3 
13 Zinc, Total Recoverable µg/L 3 3 

14 Cyanide, Total (as CN) µg/L 5.2 5.2 
15 Asbestos MFL 7 -- 
16 2,3,7,8-TCDD (Dioxin) µg/L 1.3E-08 -- 
17 Acrolein µg/L 320 -- 
18 Acrylonitrile µg/L 0.059 0.66 
19 Benzene µg/L 1 71 
20 Bromoform µg/L 4.3 360 
21 Carbon Tetrachloride µg/L 0.25 4.4 
22 Chlorobenzene µg/L 70 -- 
23 Chlorodibromomethane µg/L 0.41 34 
24 Chloroethane µg/L -- -- 
25 2-Chloroethylvinyl Ether µg/L -- -- 
26 Chloroform µg/L 80 1240 
27 Dichlorobromomethane µg/L 0.56 46 
28 1,1-Dichloroethane µg/L 5 -- 
29 1,2-Dichloroethane µg/L 0.38 99 
30 1,1-Dichloroethylene µg/L 0.057 -- 
31 1,2-Dichloropropane µg/L 0.52 39 
32 1,3-Dichloropropylene µg/L 10 1700 
33 Ethylbenzene µg/L 300 29000 
34 Methyl Bromide µg/L 48 4000 
35 Methyl Chloride µg/L -- -- 
36 Methylene Chloride µg/L 4.7 1600 
37 1,1,2,2-Tetrachloroethane µg/L 0.17 -- 
38 Tetrachloroethylene µg/L 0.8 -- 
39 Toluene µg/L 150 -- 
40 1,2-Trans-Dichloroethylene µg/L 10 -- 
41 1,1,1-Trichloroethane µg/L 200 -- 
42 1,1,2-Trichloroethane µg/L 0.60 -- 
43 Trichloroethylene µg/L 2.7 -- 
44 Vinyl Chloride µg/L 0.5 -- 
45 2-Chlorophenol µg/L 120 -- 
46 2,4-Dichlorophenol µg/L 93 2300 
47 2,4-Dimethylphenol µg/L 540 -- 
48 2-Methyl-4,6-Dinitrophenol µg/L 13.4 230 
49 2,4-Dinitrophenol µg/L 70 230 
50 2-Nitrophenol µg/L -- -- 
51 4-Nitrophenol µg/L 60 -- 
52 3-Methyl-4-Chlorophenol µg/L 30 30 
53 Pentachlorophenol µg/L 0.28 8.2 
54 Phenol µg/L 21000 -- 
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CTR # Parameter 1 Units Screening Level 
(Based on MUN 2) 

Screening Level 
(Based on No MUN 

2) 

55 2,4,6-Trichlorophenol µg/L 2.1 6.5 
56 Acenaphthene µg/L 1200 -- 
57 Acenaphthylene µg/L -- -- 
58 Anthracene µg/L 9600 110000 
59 Benzidine µg/L 0.00012 0.00054 
60 Benzo(a)Anthracene µg/L 0.0044 0.049 
61 Benzo(a)Pyrene µg/L 0.0044 0.049 
62 Benzo(b)Fluoranthene µg/L 0.0044 0.049 
63 Benzo(ghi)Perylene µg/L -- -- 
64 Benzo(k)Fluoranthene µg/L 0.0044 0.049 
65 Bis(2-Chloroethoxy)Methane µg/L -- -- 
66 Bis(2-Chloroethyl)Ether µg/L 0.031 1.4 
67 Bis(2-Chloroisopropyl)Ether µg/L 1400 170000 
68 Bis(2-Ethylhexyl)Phthalate µg/L 1.8 5.9 
69 4-Bromophenyl Phenyl Ether µg/L -- -- 
70 Butylbenzyl Phthalate µg/L 3000 5200 
71 2-Chloronaphthalene µg/L 1700 4300 
72 4-Chlorophenyl Phenyl Ether µg/L -- -- 
73 Chrysene µg/L 0.0044 0.049 
74 Dibenzo(a,h)Anthracene µg/L 0.0044 0.049 
75 1,2-Dichlorobenzene µg/L 600 -- 
76 1,3-Dichlorobenzene µg/L 400 -- 
77 1,4-Dichlorobenzene µg/L 5 -- 
78 3,3-Dichlorobenzidine µg/L 0.04 0.077 
79 Diethyl Phthalate µg/L 23000 120000 
80 Dimethyl Phthalate µg/L 313000 2900000 
81 Di-n-Butyl Phthalate µg/L 2700 12000 
82 2,4-Dinitrotoluene µg/L 0.11 9.1 
83 2,6-Dinitrotoluene µg/L 0.05 -- 
84 Di-n-Octyl Phthalate µg/L -- -- 
85 1,2-Diphenylhydrazine µg/L 0.040 0.54 
86 Fluoranthene µg/L 300 370 
87 Fluorene µg/L 1300 14000 
88 Hexachlorobenzene µg/L 0.00075 0.00077 
89 Hexachlorobutadiene µg/L 0.44 9.3 
90 Hexachlorocyclopentadiene µg/L 50 -- 
91 Hexachloroethane µg/L 1.9 8.9 
92 Indeno(1,2,3-cd) Pyrene µg/L 0.0044 0.049 
93 Isophorone µg/L 8.4 600 
94 Naphthalene µg/L -- -- 
95 Nitrobenzene µg/L 17 1900 
96 N-Nitrosodimethylamine µg/L 0.00069 8.1 
97 N-Nitrosodi-n-Propylamine µg/L 0.005 1.4 
98 N-Nitrosodiphenylamine µg/L 5.0 16 
99 Phenanthrene µg/L -- -- 
100 Pyrene µg/L 960 11000 
101 1,2,4-Trichlorobenzene µg/L 5 50 
102 Aldrin µg/L 0.00013 0.00014 
103 alpha-BHC µg/L 0.0039 0.013 
104 beta-BHC µg/L 0.014 0.046 
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CTR # Parameter 1 Units Screening Level 
(Based on MUN 2) 

Screening Level 
(Based on No MUN 

2) 

105 gamma-BHC (Lindane) µg/L 0.019 0.063 
106 delta-BHC µg/L -- -- 
107 Chlordane µg/L 0.00057 0.00059 
108 4,4-DDT µg/L 0.00059 -- 
109 4,4-DDE µg/L 0.00059 -- 
110 4,4-DDD µg/L 0.00083 -- 
111 Dieldrin µg/L 0.00014 -- 
112 alpha-Endosulfan µg/L 0.056 0.56 
113 beta-Endosulfan µg/L 0.056 0.56 
114 Endosulfan Sulfate µg/L 110 -- 
115 Endrin µg/L 0.036 0.036 
116 Endrin Aldehyde µg/L 0.76 0.81 
117 Heptachlor µg/L 0.00021 -- 
118 Heptchlor Epoxide µg/L 0.00010 -- 

119-125 PCBs sum 4 µg/L 0.00017 -- 
126 Toxaphene µg/L 0.0002 0.0002 

1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance with the 
General Monitoring Provisions contained in section I of the Monitoring and Reporting Program (Attachment C). 

2 MUN = Municipal and Domestic Supply Beneficial Use. 
3 See Tables I-4A, I-4B, and I-4C below. 
4 This screening level applies to the sum of PCB Aroclors 1242, 1254, 1221, 1232, 1248, 1260, and 1016. 
5 Total Chromium may be sampled as a substitute for Chromium (III) and Chromium (VI) for the purpose of 

evaluating compliance with the screening levels. 
 

C. Screening Levels for Hardness-Dependent Metals.  Dischargers required to sample and 
analyze the effluent for the constituents contained in Table I-4A, I-4B, and I-4C shall 
compare the corresponding applicable screening level and submit the results as part of the 
application (Notice of Intent or NOI, see Attachment J).  The screening levels contained in 
Tables I-4A, I-4B, and I-4C are based on hardness1.  For waters with hardness 
concentrations less than 100 mg/L, screening levels have been segmented into 10 mg/L 
increments.  For each segment the midpoint between the lower and upper bounds was used 
to determine the corresponding screening level.  For waters with hardness concentrations 
greater than or equal to 100 mg/L but less than 200 mg/L, screening levels shall be based 
on a hardness value of 150 mg/L.  For waters with lowest observed hardness concentrations 
greater than or equal to 200 mg/L, screening levels shall be based on a hardness value of 
200 mg/L.  Any exceedance of a screening level in Tables I-4A, I-4B, or Table I-4C may 
result in required treatment and effluent limitations as specified in the NOA from the 
Executive Officer. 

Table I-4A. Screening Levels for Hardness-Dependent Metals – Hardness 0 to <40 mg/L 

Parameter1 Units 
Hardness in mg/L (H) 

H <10 10≤ H <20 20≤ H <30 30≤ H <40 
Screening Level Screening Level Screening Level Screening Level 

Cadmium, Total Recoverable  µg/L 0.23 0.56 0.83 1.1 
Chromium (III) µg/L 18 44 67 88 
Copper, Total Recoverable µg/L 0.72 1.8 2.9 3.8 
Lead, Total Recoverable µg/L 0.07 0.28 0.54 0.84 
Nickel, Total Recoverable µg/L 4.1 10 16 21 
Silver, Total Recoverable µg/L 0.023 0.16 0.37 0.67 
Zinc, Total Recoverable µg/L 9.5 24 37 49 

                                                
1 All hardness values are in mg/L as CaCO3 
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Table I-4B. Screening Levels for Hardness-Dependent Metals – Hardness 40 to <80 mg/L 

Parameter1 Units 
Hardness in mg/L (H) 

40≤ H <50 50≤ H <60 60≤ H <70 70≤ H <80 
Screening Level Screening Level Screening Level Screening Level 

Cadmium, Total Recoverable  µg/L 1.3 1.5 1.8 2.0 
Chromium (III) µg/L 110 130 150 160 
Copper, Total Recoverable µg/L 4.7 5.6 6.5 7.3 
Lead, Total Recoverable µg/L 1.2 1.5 1.8 2.2 
Nickel, Total Recoverable µg/L 27 31 36 41 
Silver, Total Recoverable µg/L 1.0 1.5 1.9 2.5 
Zinc, Total Recoverable µg/L 61 72 83 94 

Table I-4C. Screening Levels for Hardness-Dependent Metals – Hardness ≥80 mg/L 

Parameter1 Units 
Hardness in mg/L (H) 

80≤ H <90 90≤ H <100 100≤ H <200 H ≥200 
Screening Level Screening Level Screening Level Screening Level 

Cadmium, Total Recoverable  µg/L 2.2 2.4 3.4 4.2 
Chromium (III) µg/L 180 200 290 370 
Copper, Total Recoverable µg/L 8.1 8.9 13 17 
Lead, Total Recoverable µg/L 2.6 3.0 5.3 7.7 
Nickel, Total Recoverable µg/L 45 50 74 94 
Silver, Total Recoverable µg/L 3.1 3.7 8.2 13 
Zinc, Total Recoverable µg/L 100 120 170 220 

1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance with the 
General Monitoring Provisions contained in section I of the Monitoring and Reporting Program (Attachment C). 

D. Screening Levels for VOC Remediation Projects.  All dischargers seeking 
authorization to discharge wastewater from VOC remediation projects under this General 
Order shall sample and analyze the wastewater for the constituents contained in Table 
I-5.  The results of the analyses shall be compared to the corresponding applicable 
screening level and shall be submitted as part of the application (Notice of Intent or NOI, 
see Attachment J).  VOC remediation projects are required to meet the technology-based 
screening levels in Table I-5.  Any exceedance of a screening level in Table I-5 may 
result in additional treatment if the Discharger cannot demonstrate the current treatment 
system is capable of meeting the screening levels.  Table I-5 contains a partial list of 
VOC’s and is not intended to limit the Executive Officer from identifying additional VOC’s 
for inclusion under this General Order and as specified in the NOA. 

Table I-5. Screening Levels for VOC Remediation Projects 
Parameter Units Screening Level 

1,1-Dichloroethane μg/L 0.5 
1,1-Dichloroethene μg/L 0.5 
1,1,1-Trichloroethane μg/L 0.5 
1,1,2-Trichloroethane μg/L 0.5 
1,1,2,2-Tetrachloroethane μg/L 0.5 
1,2-Dichlorobenzene μg/L 0.5 
1,2-Dichloroethane μg/L 0.51 

1,2-dichloroethene (cis and trans) μg/L 0.5 
1,2-Dichloropropane μg/L 0.5 
1,2-Dibromo-3-Chloropropane μg/L 0.5 
1,2,3-Trichloropropane μg/L 0.5 
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Parameter Units Screening Level 
1,3-Butadiene μg/L 0.5 
1,3-Dichlorobenzene μg/L 0.5 
1,3-Dichloropropene (cis and trans) μg/L 0.5 
1,4-Dichlorobenzene μg/L 0.5 
2-Butanone μg/L 0.5 
2-Chloroethylvinyl ether μg/L 0.5 
2-Hexanone μg/L 0.5 
Acetone μg/L 0.5 
Acrolein μg/L 0.5 
Benzene μg/L 0.5 
Bromoform μg/L 0.5 
Bromomethane μg/L 0.5 
Carbon Disulfide μg/L 0.5 
Carbon Tetrachloride μg/L 0.51 

Chlorobenzene μg/L 0.5 
Chlorodibromomethane μg/L 0.51 

Chloroethane μg/L 0.5 
Chloroform μg/L 0.5 
Chloromethane μg/L 0.5 
Methylene Chloride μg/L 0.5 
Dichlorobromomethane μg/L 0.5 
Ethylbenzene μg/L 0.5 
Ethylene dibromide (EDB) μg/L 0.052 

MTBE (Methyl tertiary butyl ether) μg/L 0.5 
Stoddard Solvent μg/L 0.5 
Tetrachloroethylene μg/L 0.5 
Toluene μg/L 0.5 
Trichloroethylene μg/L 0.5 
Trichlorofluoromethane μg/L 0.5 
Vinyl Chloride μg/L 0.5 
Xylenes μg/L 0.5 

1 More stringent water quality-based screening levels may be applicable in Table I-3 
2 For non-MUN designated water bodies the screening level is 0.5 µg/L. 

 

E. Screening Levels for Groundwater Petroleum Fuel Pollution Cleanup Projects.  
All dischargers seeking authorization to discharge wastewater from Groundwater 
Petroleum Fuel Pollution Cleanup projects under this General Order shall sample 
and analyze the wastewater for the constituents contained in Table I-6.  The results 
of the analyses shall be compared to the corresponding applicable screening level 
and shall be submitted as part of the application (Notice of Intent or NOI, see 
Attachment J).  Groundwater Petroleum Fuel Pollution Cleanup projects are required 
to meet the screening levels in Table I-6.  Any exceedance of a screening level in 
Table I-6 may result in additional treatment if the Discharger cannot demonstrate the 
current treatment system is capable of meeting the screening levels. 
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Table I-6. Screening Levels for Groundwater Petroleum Fuel Pollution Cleanup Projects 

Parameter Units Screening Level 

Benzene µg/L 0.5 
Ethylbenzene µg/L 0.53 

1,2-Dichloroethane µg/L 0.53 

Naphthalene µg/L 5.0 
Toluene µg/L 0.5 
Di-isopropyl Ether µg/L 5 
Ethylene Dibromide µg/L 0.054 

Ethyl Tertiary Butyl Ether µg/L 5 
Methanol µg/L 20 
Methyl Tertiary Butyl Ether µg/L 1.0 
Carcinogenic PAHs1 µg/L 0.0044 
Tertiary Amyl Methyl Ether µg/L 1.0 
Tertiary Butyl Alcohol µg/L 10 
Total Petroleum Hydrocarbons (Gasoline Range) µg/L 50 
Total Petroleum Hydrocarbons (Diesel Range) µg/L 50 
Xylene2 µg/L 0.5 
1 Applies to the sum of benzo[a]pyrene, benz[a]anthracene, benzo[b]fluroanthene, benzo[j]fluoranthene, 

benzo[k]fluoranthene, dibenz[a,j]acridine, dibenz[a,h]acridine, dibenz[a,h]anthracene, 7H-
dibenzo[c,g]carbazole, dibenzo[a,e]pyrene, dibenzo[a,h]pyrene, dibenzo[a,i]pyrene, dibenzo[a,l]pyrene, 
indeno[1,2,3-cd]pyrene, 5-methylchrysene, 1-nitropyrene, 4-nitropyrene, 1,6-dinitropyrene, 1,8-
dinitropyrene, 6-nitrocrysene, 2-nitrofluorene, and chrysene. 

2 Applies to the sum of o-xylene, m-xylene, and p-xylene. 
3 More stringent water quality-based screening levels may be applicable in Table I-3 
4 For non-MUN designated water bodies the screening level is 0.5 µg/L. 

III. Screening Requirements for Discharges to Specific Waterbodies 
A. Screening Levels for Discharges to the Sacramento River from Keswick Dam to the 

I Street Bridge at City of Sacramento, American River from Folsom Dam to the 
Sacramento River, Folsom Lake, and the Sacramento-San Joaquin Delta.  In addition to 
the analyses required in Attachment I, dischargers seeking authorization to discharge under 
this General Order to the Sacramento River from Keswick Dam to the I Street Bridge at the 
City of Sacramento, American River from Folsom Dam to the Sacramento River, Folsom 
Lake, or the Sacramento-San Joaquin Delta shall sample and analyze the effluent for the 
constituents contained in Table I-6.  The screening levels contained in Table I-6 for arsenic, 
copper, silver, and zinc supersede those contained in Attachment I.II, above, for the same 
parameters.  The results of the analyses shall be compared to the corresponding screening 
levels and shall be submitted as part of the application.   

Table I-7. Screening Levels for Discharges to the Sacramento River from Keswick 
Dam to the I Street Bridge at City of Sacramento, American River from 
Folsom Dam to the Sacramento River, Folsom Lake, and the Sacramento-
San Joaquin Delta 

Parameter1 Units Screening Level 
Arsenic, Total Recoverable µg/L 10 
Copper, Total Recoverable µg/L 102 

Silver, Total Recoverable µg/L 10 
Zinc, Total Recoverable µg/L 1002 

1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance 
with the General Monitoring Provisions contained in section I of the Monitoring and Reporting Program 
(Attachment C). 

2 Does not apply to Sacramento River above the State Highway 32 Bridge at Hamilton City. 
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B. Screening Levels for Discharges to the Sacramento River and Its Tributaries Above 
the State Highway 32 Bridge at Hamilton City.  In addition to the analyses required in 
Attachment I.I, dischargers seeking authorization to discharge under this General Order to 
the Sacramento River and its tributaries above the State Highway 32 Bridge at Hamilton City 
shall sample and analyze the effluent for the constituents contained in Tables I-7A, I-7B, and 
I-7C.  The screening levels contained in Tables I-7A, I-7B, and I-7C for copper, zinc, and 
cadmium supersede those contained in Attachment I.II for the same parameters.  The 
results of the analyses shall be compared to the corresponding screening levels and shall 
be submitted as part of the application.  The screening levels contained in Tables I-7A, I-7B, 
and I-7C are based on hardness.  For waters with hardness concentrations less than 100 
mg/L, screening levels have been segmented into 10 mg/L increments.  For each segment 
the central value between the lower and upper bounds was used to determine the 
corresponding effluent limit.  For waters with lowest observed hardness concentrations 
greater than or equal to 100 mg/L but less than 200 mg/L, screening levels shall be based 
on a hardness value of 150 mg/L.  For waters with lowest observed hardness concentrations 
greater than or equal to 200 mg/L, screening levels shall be based on a hardness value of 
200 mg/L. 

Table I-7A. Screening Levels for Discharges to the Sacramento River and Its Tributaries 
Above the State Highway 32 Bridge at Hamilton City – Hardness 0 to <40 mg/L 

Parameter1 Units 
Hardness in mg/L (H) 

H <10 10≤ H <20 20≤ H <30 30≤ H <40 
Screening Level Screening Level Screening Level Screening Level 

Cadmium, Total 
Recoverable µg/L 0.02 0.07 0.13 0.19 

Copper, Total 
Recoverable µg/L 0.86 2.3 3.7 5.0 

Zinc, Total 
Recoverable µg/L 2.8 7.1 11 14 
1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance with 

the General Monitoring Provisions contained in section I of the Monitoring and Reporting Program (Attachment C). 

Table I-7B. Screening Levels for Discharges to the Sacramento River and Its Tributaries 
Above the State Highway 32 Bridge at Hamilton City – Hardness 40 to <80 mg/L 

Parameter1 Units 
Hardness in mg/L (H) 

40≤ H <50 50≤ H <60 60≤ H <70 70≤ H <80 
Screening Level Screening Level Screening Level Screening Level 

Cadmium, Total 
Recoverable µg/L 0.26 0.32 0.39 0.46 

Copper, Total 
Recoverable µg/L 6.3 7.5 8.7 9.9 

Zinc, Total 
Recoverable µg/L 18 21 24 27 
1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance with 

the General Monitoring Provisions contained in section I of the Monitoring and Reporting Program (Attachment C). 
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Table I-7C. Screening Levels for Discharges to the Sacramento River and Its Tributaries 
Above the State Highway 32 Bridge at Hamilton City – Hardness ≥80 mg/L 

Parameter1 Units 
Hardness in mg/L (H) 

80≤ H <90 90≤ H <100 100≤ H <200 H ≥200 
Screening Level Screening Level Screening Level Screening Level 

Cadmium, Total 
Recoverable µg/L 0.54 0.61 1.0 1.4 

Copper, Total 
Recoverable µg/L 11 12 19 24 

Zinc, Total 
Recoverable µg/L 30 33 48 61 
1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance with 

the General Monitoring Provisions contained in section I of the Monitoring and Reporting Program (Attachment C). 

C. Screening Levels for Discharges Within the Sacramento and San Joaquin River 
Basins and Waters Designated as COLD in the Tulare Lake Basin.  In addition to the 
analyses required in Attachment I.I, dischargers seeking authorization to discharge under 
this General Order within the Sacramento and San Joaquin River Basins and waters 
designated COLD in the Tulare Lake Basin shall sample and analyze the effluent for the 
constituents contained in Table I-8.  The screening level contained in Table I-8 for persistent 
chlorinated hydrocarbon pesticides supersedes those contained in Attachment I.II for the 
same parameters.  The results of the analyses shall be compared to the corresponding 
screening level and shall be submitted as part of the application.   

Table I-8. Screening Levels for Discharges Within the Sacramento and San Joaquin 
River Basins and Waters Designated as COLD in the Tulare Lake Basin 

Parameter1 Units Screening Level 
Persistent Chlorinate Hydrocarbon Pesticides µg/L ND2 

1 Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 and in accordance with the 
General Monitoring Provisions contained in section I of the Monitoring and Reporting Program (Attachment C). 

2 The non-detectable (ND) screening level applies to each individual pesticide. No individual pesticide may be present in 
the discharge at detectable concentrations. The Discharger shall use USEPA standard analytical techniques with a 
maximum acceptable detection level of 0.5 μg/L. Persistent chlorinated hydrocarbon pesticides include aldrin, dieldrin, 
chlordane, endrin, endrin aldehyde, heptachlor, heptachlor epoxide, hexachlorocyclohexane (alpha-BHC, beta-BHC, 
delta-BHC, and gamma-BHC), endosulfan (alpha and beta), endosulfan sulfate, toxaphene, 4,4'DDD, 4,4'DDE, and 
4,4'DDT. 
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J.  
ATTACHMENT J 

NOTICE OF INTENT 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

CENTRAL VALLEY REGION 
 

NOTICE OF INTENT 
 

TO COMPLY WITH THE TERMS OF 
GENERAL ORDER R5-2016-0076 

NPDES NO. CAG995002 
FOR 

LIMITED THREAT DISCHARGES TO SURFACE WATERS 
 

To obtain coverage under this General Order, which also serves as the National Pollutant Discharge 
Elimination System (NPDES) Permit, the Discharger must submit a complete Notice of Intent including 
the following requirements.  Additional information may be requested by the Central Valley Regional 
Water Quality Control Board (Central Valley Water Board) for a specific project. 
 
1. Form (To be submitted by all Dischargers.) 
☐ State Water Board Form 200 – Report of Waste Discharge Form 

2. Project Description (To be submitted by all Dischargers.) 
☐ A full description on official letterhead, of the proposed project, treatment processes (if applicable), and discharge.  Include 

the following: 

☐ Discharge Type/Description; 

☐ Discharge location (County, City, street, nearest cross street, Township/Range/Section, GPS coordinates); 

☐ Maximum daily discharge in gallons per day (GPD); 

☐ Average daily discharge in GPD; 

☐ Total volume of discharge 

☐ Approximate start-up date; 

☐ Projected discharge duration; 

☐ If discharge flows are intermittent, the discharge frequency and volume per discharge; 

☐ Name of receiving water body; 

☐ Name of major downstream water body; 

☐ A narrative description of any additives and their composition; 

☐ A narrative description of the proposed or existing treatment system or reasons why a treatment system is not 
necessary; 

☐ If a professional engineer has evaluated the existing or proposed discharge for compliance with this General Order, 
identify; name, mailing address, phone number, certificate number, date. 

☐ A site map showing the location of the proposed project, treatment system (if applicable), discharge points, the receiving 
water, groundwater wells and residences within 1,500 feet. 
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3. Fee Requirement (To be submitted by New Dischargers.) 
☐ Provide the applicable fee.  Information concerning the applicable fee can be found at 

http://www.waterboards.ca.gov/resources/fees/.  Checks must be made payable to the State Water Resources Control 
Board.  For existing dischargers, the annual permitting fee satisfies this fee requirement when requesting continued 
coverage under this General Order. 

4. Discharge Type (To be submitted by all Dischargers. Check all that apply.) 

☐ Well Development Water 

☐ Construction Dewatering 

☐ Pump/Well Testing 

☐ Water Supply System 

☐ Pipeline/Tank Pressure Testing 

☐ Pipeline/Tank Flushing or Dewatering 

☐ Condensate 

☐ Filter Backwash 

☐ Aggregate Mine 

☐ Groundwater Extraction and/or Cleanup Project 

☐ Superchlorination 

☐ Equipment Decontamination 

☐ Wastewater from Cleanup Site 

☐ Liquid Mine Waste from Hard Rock Mine 

☐ Other/Describe 

_________  

5. Evaluation of Disposal/Reclamation Options (To be submitted by new Dischargers.) 
Provide an evaluation of disposal/reclamation options and justification for selecting a surface water disposal alternative.  If no 
alternative disposal options are viable, explain why (attach additional sheets as necessary).  If alternative disposal options are 
feasible, contact the Central Valley Water Board.  If the answer to any of the following questions is “Yes”, then surface water 
disposal is not an option.  THIS ORDER DOES NOT APPLY IF THERE IS NO DISCHARGE TO SURFACE WATERS. 

Is discharge to the local municipal 
wastewater treatment plant a viable 
option? 

☐ Yes ☐ No Provide proof that discharge to the local municipal 
wastewater treatment plant is not viable or explain why it is 
infeasible to connect to the wastewater treatment plant.  The 
Discharger may submit any denial or restrictive flow letter 
from the wastewater treatment plant as proof that this is not 
a viable option. 

Is land disposal a viable option? ☐ Yes ☐ No Provide an explanation why ponds, infiltration basins, spray 
disposal areas, and/or subsurface infiltration are not viable 
options. 

Is underground injection a viable 
option? 

☐ Yes ☐ No Provide an explanation 

 
6. Wastewater Sampling and Analysis Requirements (To be submitted by all Dischargers.) 
☐ Provide the results of analysis of the wastewater for the applicable pollutants specified in Table I-1 of Attachment I for the 

type of wastewater to be discharged  

☐ Provide the analytical data from the laboratory. 

☐ Provide a summary of the screening results after comparison of the analytical results to the screening levels in 
Attachment I. 

 
7. Additional Requirements for Discharges to Impaired Water Bodies (To be submitted if 

proposed discharge is to impaired water bodies pursuant to CWA section 303(d).) 
☐ Provide the results of analysis of the wastewater for pollutants causing impairment under the current CWA 303(d) List, if 

proposing to discharge to an impaired surface water.  The list of impaired surface waters can be found under the CWA 
section 303(d) List at the following web site: 
http://www.waterboards.ca.gov/centralvalley/water_issues/tmdl/impaired_waters_list/. 

http://www.waterboards.ca.gov/resources/fees/
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8. Additional Requirements for Discharges from Drinking Water Supply Systems (To be 
submitted for drinking water supply system discharges only, for application for Categorical 
Exception to Priority Pollutant monitoring requirements.) 

If the discharge is necessary to implement control measures regarding drinking water conducted to fulfill statutory 
requirements under the federal Safe Drinking Water Act or the California Health and Safety Code, then the Discharger shall 
submit the following for the approval of the Executive Officer of the Central Valley Water Board: 

☐ A detailed description of the proposed action, including the proposed method of completing the action. 

☐ A time schedule. 

☐ A discharge and receiving water quality monitoring plan (before project initiation, during the project, and after project 
completion, with the appropriate quality control procedures). 

☐ CEQA documentation. 

☐ Contingency plans. 

☐ Identification of alternate water supply (if needed). 

☐ Residual waste disposal plans. 

Water suppliers with more than one discharge point shall submit: 

☐ A Pollution Prevention and Monitoring and Reporting Program Plan which contains all of the elements in Attachment 
G. 

9. Additional Requirements for Application for Intake Water Credits. (To be submitted by Tier 2 
Dischargers where treatment is required to reduce pollutants to levels that will comply with effluent 
limitations prior to discharging to surface waters and where the primary source of water for the 
Discharger is the same as the water body that receives the effluent discharge.) 

☐ Provide a written request for an intake water credit on a pollutant-by-pollutant basis; 

☐ Provide a completed Attachment H; 

☐ Provide the Analytical results of sampling of the intake water for the pollutants for which intake water credits are requested. 

10. Additional Requirements for Wastewater Requiring Treatment Prior to Discharge (To be 
submitted by Tier 2 and Tier 3 Dischargers where treatment is required to reduce pollutants to 
levels that will comply with effluent limitations prior to discharging to surface waters.) 

☐ A narrative description of the existing or proposed treatment system, including the technology that will result in the 
discharge of wastewater that complies with effluent limitations. 

☐ Schematics and blueprints of the existing or proposed treatment system signed by a registered engineer. 
☐ Analytical results of sampling of the treated effluent for the applicable pollutants specified in Table I-1 of Attachment I 

for the type of wastewater to be discharged. 

11. CERTIFICATION 
“I certify under penalty of law that this document and all attachments were prepared under my direction and 
supervision in accordance with a system designed to ensure that qualified personnel properly gather and evaluate 
the information submitted.  Based on my inquiry of the person or persons who manage the system, or those 
persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting 
false information, including the possibility of fine or imprisonment.” 
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A.  Printed Name: 
  

B.  Signature: 
 

C.  Date: 
 

D.  Title: 
  

   

 
 















Regional Manager

State of California -The Natural Resources Agency

DEPARTMENT OF FISH AND GAME
North Central Region
1701 Nimbus Road, Suite A

Rancho Cordova, CA 95670-4599
916-358-2900

http://www.dfq.ca.qov

December 21, 2011

Tim Crough
Nevada Irrigation District
1036 West Main Street

Grass Valley, CA 95945

Subject: Final Lake or Streambed Alteration Agreement
Notification No. 1600-2010-0180-R2

Combie Reservoir, sediment removal and mercury recovery

Dear Mr. Crough:

Enclosed is the final Lake Alteration Agreement ("Agreement") for the Combie Reservoir
sediment removal and mercury recovery ("Project"). Before the Department of Fish and
Game ("Department") may issue an Agreement, it must comply with the California
Environmental Quality Act ("CEQA"). In this case, the Department, acting as a
responsible agency, filed a notice of determination ("NOD") on the same date it signed
the Agreement. The NOD was based on information contained in the Mitigated
Negative Declaration the lead agency prepared for the Project.

Under CEQA, filing a NOD starts a 30-day period within which a party may challenge
the filing agency's approval of the project. You may begin your project before the
30-day period expires if you have obtained all necessary local, state, and federal
permits or other authorizations. However, ifyou elect to do so, it will be at your own
risk.

If you have any questions regarding this matter, please contact Bob Hosea,
Environmental Scientist at (916) 358-2955 or bhosea@dfq.ca.gov .

Sincerely,

ec: Bob Hosea

bhosea(5)dfq.ca.qov

EDMUND G. BROWN, Jr. Governor

Charlton H. Bonham, Director

RECEIVED

DEC 3 0 2011

NEVADA IRRIGATION DISTRICT

Conserving California's 'WitdtifeSince 1870



California Department of Fish and Game
North Central Region

1701 Nimbus Road, Suite A
Rancho Cordova, CA 95670-4599
916-358-2900

Streambed Alteration Agreement
Notification No. 1600-2010-0180 -R2

Lake Combie

Nevada Irrigation District
Combie Reservoir sediment removal and mercury recovery project

This Streambed Alteration Agreement (Agreement) is entered into between the
California Department of Fish and Game (DFG) and Nevada Irrigation District
(Permittee) as represented by Tim Crough, P.E.

RECITALS

WHEREAS, pursuant to Fish and Game Code (FGC) section 1602, Permittee notified
DFG on 04 November 2010 that Permittee intends to complete the project described
herein.

WHEREAS, pursuant to FGC section 1603, DFG has determined that the project could
substantially adversely affect existing fish or wildlife resources and has included
measures in the Agreement necessary to protect those resources.

WHEREAS, Permittee has reviewed the Agreement and accepts its terms and
conditions, including the measures to protect fish and wildlife resources.

NOW THEREFORE, Permittee agrees to complete the project in accordance with the
Agreement.

PROJECT LOCATION

The project is located at Combie Reservoir, in the County of Nevada, State of California;
Latitude 39.02020, Longitude -121.03626.

PROJECT DESCRIPTION

The project is limited to removal of sediments accumulated in the reservoir that has
significantly decreased the capacity. The sediments are to be removed using a
remotely controlled suction dredge device that will be tethered to the bank of the
reservoir in several locations. The sediments removed from the reservoir bottom will be

sent to a settling pond for primary dewatering and separation of primary usable sands
and gravels. The remaining fines will be processed through a mechanical devise to
remove accumulated mercury and the solids will be processed for use at a sand and
gravel/cement plant. All separated mercury will be sent for proper handling and
disposal at an approved facility.

PROJECT IMPACTS

Ver. 02/16/2010
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Existing fish or wildlife resources the project could substantially adversely affect include:
Possible populations of California red-legged frog, western pond turtle, resident
salmonid species, warm water fish species, amphibians, and other aquatic and
terrestrial plant and wildlife species.

The adverse effects the project could have on the fish or wildlife resources identified
above include: remobilization of mercury within the food chain in the reservoir and
downstream, increased turbidity within the reservoir, and suction of fish, larval fish and
fish eggs, and other resident aquatic species including benthic macro-invertebrates, into
the dredge.

STREAM ZONE DEFINED

The Stream Zone comprises all components of a stream, including the channel, bed,
banks, and floodplains. The Stream Zone is the land, including vegetation, that bounds
a lake or the channel of a stream and that defines the lateral extent of their waters.

MEASURES TO PROTECT FISH AND WILDLIFE RESOURCES

1. Administrative Measures

Permittee shall meet each administrative requirement described below.

1.1 Documentation at Proiect Site. Permittee shall make the Agreement, any
extensions and amendments to the Agreement, and all related notification
materials and California Environmental Quality Act (CEQA) documents, readily
available at the project site at all times and shall be presented to DFG personnel,
or personnel from another state, federal, or local agency upon request.

1.2 Providing Agreement to Persons at Proiect Site. Permittee shall provide copies of
the Agreement and any extensions and amendments to the Agreement to all
persons who will be working on the project at the project site on behalf of
Permittee, including but not limited to contractors, subcontractors, inspectors, and
monitors.

1.3 Notification of Conflicting Provisions. Permittee shall notify DFG if Permittee
determines or learns that a provision in the Agreement might conflict with a
provision imposed on the project by another local, state, or federal agency. In that
event, DFG shall contact Permittee to resolve any conflict.

1.4 Proiect Site Entry. Permittee agrees that DFG personnel may enter the project site
to verify compliance with the Agreement. DFG personnel may only enter the
project site when it is safe to do so. When appropriate, DFG personnel shall
contact the Permittee prior to entering the construction area.
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1.5 Authorized Work. The notification, together with all supporting documents
submitted with the notification, is hereby incorporated into this agreement to
describe the location and features of the proposed project. The Permittee agrees
that all work shall be done as described in the notification and supporting
documents, incorporating all project modifications, wildlife resource protection
features, mitigation measures, and provisions as described in this agreement.
Where apparent conflicts exist between the notification and the provisions listed in
this agreement, the Permittee shall comply with the provisions listed in this
agreement. The Permittee further agrees to notify DFG of any modifications made
to the project plans submitted to DFG. At the discretion of DFG, this agreement
will be amended to accommodate modifications to the project plans submitted to
DFG and/or new project activities.

2. Avoidance and Minimization Measures

To avoid or minimize adverse impacts to fish and wildlife resources identified above,
Permittee shall implement each measure listed below.

2.1 Work Period. The time period for completing the work within the stream zone shall
be restricted to periods of low stream flow and dry weather. Construction activities
shall be timed with awareness of precipitation forecasts and likely increases in
stream flow. Construction activities within the stream zone shall cease until all
reasonable erosion control measures, inside and outside of the stream zone, have
been implemented prior to all storm events. Revegetation, restoration and erosion
control work is not confined to this time period.

2.2 Work Period Extensions. At DFG's discretion, the work period may be extended
based on the extent of the work remaining, on site conditions and reasonably
anticipated future conditions. If the Permittee finds more time is needed to
complete the authorized activity, the Permittee shall submit a written request for a
work period time extension to DFG. The work period extension request shall
provide the following information: 1) Describe the extent of work already
completed; 2) Provide specific detail of the activities that remain to be completed
within the stream zone; and 3) Detail the actual time required to complete each of
the remaining activities within the stream zone. The work period extension request
should consider the effects of increased stream conditions, rain delays, increased
erosion control measures, limited access due to saturated soil conditions, and
limited growth of erosion control grasses due to cool weather. Photographs of the
work completed and the proposed work areas are helpful in assisting DFG in its
evaluation. Time extensions are issued at the discretion of DFG. DFG will have

ten calendar days to approve the proposed work period extension. DFG reserves
the right to require additional measures designed to protect natural resources.

2.3 Stream Diversions / Dewaterinq. If work in the flowing portion of the stream is
unavoidable, the entire stream flow shall be diverted around or through the work
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area during the excavation and/or construction operations. Stream flow shall be
diverted using gravity flow through temporary culverts/pipe's or pumped around the
work site with the use of hoses. When any dam or other artificial obstruction is
being constructed, maintained, or placed in operation, sufficient water shall at all
times be allowed to pass downstream to maintain aquatic life below the dam
pursuant to Fish and Game Code section 5937. The temperature of the diverted
water will not be allowed to become elevated such that it may be deleterious to
aquatic organisms downstream. The dissolved oxygen concentration of the
diverted water will not be allowed to drop to a level that may be deleterious to
downstream aquatic life. Any temporary dam or other artificial obstruction
constructed shall only be built from clean materials such as sandbags, gravel bags,
water dams, or clean/washed gravel which will cause little or no siltation.

2.4 Bird Nests. It is unlawful to take, possess, or needlessly destroy the nest or eggs
of any bird except as otherwise provided by the Fish and Game Code. No trees
that contain active nests of birds shall be disturbed until all eggs have hatched and
young birds have fledged without prior consultation and approval of a Department
representative.

2.5 Veqetation Removal. Disturbance or removal of vegetation shall not exceed the
minimum necessary to complete operations. Except for the trees specifically
identified for removal in the notification, no native trees with a trunk diameter at
breast height (DBH) in excess of four (4) inches shall be removed or damaged
without prior consultation and approval of a Department representative. Using
hand tools (clippers, chain saw, etc.), trees may be trimmed to the extent
necessary to gain access to the work sites. All cleared material/vegetation shall be
removed out of the riparian/stream zone.

2.6 Sediment Control. Precautions to minimize turbid ity/siltation shall be taken into
account during project planning and implementation. Best management practices
will be employed including, but not limited to, the use of turbidity curtains
surrounding areas being dredged, to ensure that turbidity levels within the reservoir
do not exceed levels as specified within the Sacramento/San Joaquin River Basin
Plan. Control activities may require the placement of silt fencing, coir logs, coir
rolls, straw bale dikes, or other siltation barriers so that silt and/or other deleterious
materials (including remobilized heavy metals) are not allowed to re-enter the
reservoir or to pass to downstream below the reservoir. Passage of sediment
beyond the sediment barrier(s) is prohibited. If any sediment barrier fails to retain
sediment, corrective measures shall be taken. The sediment barrier(s) shall be
maintained in good operating condition throughout the construction period and the
following rainy season. Maintenance includes, but is not limited to, removal of
accumulated silt and/or replacement of damaged silt fencing, coir logs, coir rolls,
and/or straw bale dikes. The use of monofilament netting based erosion

control blankets is prohibited within the stream zone or associated riparian

areas. The Permittee is responsible for the removal of non-biodegradable silt
barriers (such as plastic silt fencing) or the netting surrounding coir logs and/or
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rolls, after the disturbed areas have been stabilized with erosion control vegetation
(usually after the first growing season). Upon Department determination that
turbid ity/siltation levels resulting from project related activities constitute a threat to
aquatic life, activities associated with the turbidity/siltation shall be halted until
effective Department approved control devices are installed or abatement
procedures are initiated.

2.7 Pollution Control. Utilize Best Management Practices (BMPs) to prevent spills and
leaks into water bodies. If maintenance or refueling of vehicles or equipment must
occur on-site, use a designated area and/or a secondary containment, located
away from drainage courses to prevent the runoff of storm water and the runoff of
spills. Ensure that all vehicles and equipment are in good working order (no
leaks). Place drip pans or absorbent materials under vehicles and equipment
when not in use. Ensure that all construction areas are covered by a site-wide spill
response plan and have proper spill clean up materials (absorbent pads, sealed
containers, booms, etc.) to contain the movement of any spilled substances. Any
other substances which could be hazardous to aquatic life, resulting from project
related activities, shall be prevented from contaminating the soil and/or entering
the waters of the state. Any of these materials, placed within or where they may
enter a stream or lake by the Applicant or any party working under contract or with
the permission of the Permittee, shall be removed immediately. DFG shall be
notified immediately by the Permittee of any spills and shall be consulted regarding
clean-up procedures.

2.8 Mercury Containment. Waters from the processing of the dredged sediments shall
not be returned to the lake without testing for mercury concentrations. Only water
meeting Central Valley RWQCB standards may be allowed to return to the lake.

3. Compensatory Measures

To compensate for adverse impacts to fish and wildlife resources identified above that
cannot be avoided or minimized, Permittee shall implement each measure listed below.

3.1 Site Restoration. All exposed/disturbed areas and access points within the stream
zone left barren of vegetation as a result of the construction activities shall be
restored using locally native grass seeds, locally native grass plugs and/or a mix of
quick growing sterile non-native grass with locally native grass seeds. Seeded
areas shall be covered with broadcast straw and/or jut netted (monofilament
erosion blankets are not authorized). Riparian trees and native shrubs removed
as a result of construction activities shall be mitigated on site to maximum extent
possible.

4. Reporting Measures

Permittee shall meet each reporting requirement described below.
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4.1 The Permittee shall notify DFG within two working days of beginning work within
the stream zone of Combie Reservoir. Notification shall be submitted as instructed
in Contact Information section below. Email notification is preferred.

4.2 Upon completion of the project activities described in this agreement, the work
area within the stream zone shall be digitally photographed. Photographs shall be
submitted to DFG within two days of completion. Photographs and project
commencement notification shall be submitted as instructed in Contact Information
section below. Email submittal is preferred.

CONTACT INFORMATION

Any communication that Permittee or DFG submits to the other shall be in writing and
any communication or documentation shall be delivered to the address below by U.S.
mail, fax, or email, or to such other address as Permittee or DFG specifies by written
notice to the other. Refer to the project's Notification Number when submitting
documents to DFG.

To Permittee:

Nevada Irrigation District
Tim Crough
1036 West Main Street

Grass Valley, CA 95945
(530)271-6838
crough@nid.dist.ca.us

To DFG:

Department of Fish and Game
North Central Region
1701 Nimbus Road, Suite A
Rancho Cordova, CA 95670
Attn: Lake and Streambed Alteration Program
Notification #1600-2010-0180 R2

Fax:916-358-2912

bhosea@dfg.ca.gov

LIABILITY

Permittee shall be solely liable for any violations of the Agreement, whether committed
by Permittee or any person acting on behalf of Permittee, including its officers,
employees, representatives, agents or contractors and subcontractors, to complete the
project or any activity related to it that the Agreement authorizes.
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This Agreement does not constitute DFG's endorsement of, or require Permittee to
proceed with the project. The decision to proceed with the project is Permittee's alone.

SUSPENSION AND REVOCATION

DFG may suspend or revoke in its entirety the Agreement if itdetermines that Permittee
or any person acting on behalf of Permittee, including its officers, employees,
representatives, agents, or contractors and subcontractors, is not in compliance with the
Agreement.

Before DFG suspends or revokes the Agreement, it shall provide Permittee written
notice by certified or registered mail that it intends to suspend or revoke. The notice
shall state the reason(s) for the proposed suspension or revocation, provide Permittee
an opportunity to correct any deficiency before DFG suspends or revokes the
Agreement, and include instructions to Permittee, if necessary, including but not limited
to a directive to immediately cease the specific activity or activities that caused DFG to
issue the notice.

ENFORCEMENT

Nothing in the Agreement precludes DFG from pursuing an enforcement action against
Permittee instead of, or in addition to, suspending or revoking the Agreement.

Nothing in the Agreement limits or otherwise affects DFG's enforcement authority or that
of its enforcement personnel.
OTHER LEGAL OBLIGATIONS

This Agreement does not relieve Permittee or any person acting on behalf of Permittee,
including its officers, employees, representatives, agents, or contractors and
subcontractors, from obtaining any other permits or authorizations that might be
required under other federal, state, or local laws or regulations before beginning the
project or an activity related to it.

This Agreement does not relieve Permittee or any person acting on behalf of Permittee,
including its officers, employees, representatives, agents, or contractors and
subcontractors, from complying with other applicable statutes in the FGC including, but
not limited to, FGC sections 2050 et seq. (threatened and endangered species), 3503
(bird nests and eggs), 3503.5 (birds of prey), 5650 (water pollution), 5652 (refuse
disposal into water), 5901 (fish passage), 5937 (sufficient water for fish), and 5948
(obstruction of stream).

The Permittee shall notify DFG where conflicts exist between the provisions of this
agreement and those imposed by other regulatory agencies. Unless otherwise notified,
the Permittee shall comply with the provision that offers the greatest protection to water
quality, species of special concern and/or critical habitat.
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Nothing in the Agreement authorizes Permittee or any person acting on behalf of
Permittee, including its officers, employees, representatives, agents, or contractors and
subcontractors, to trespass.

AMENDMENT

DFG may amend the Agreement at any time during its term, provided the amendment is
mutually agreed to in writing by Permittee and DFG.

TRANSFER AND ASSIGNMENT

This Agreement may not be transferred or assigned to another entity, and any purported
transfer or assignment of the Agreement to another entity shall not be valid or effective,
unless the transfer or assignment is requested by Permittee in writing, as specified
below, and thereafter DFG approves the transfer or assignment in writing.

The transfer or assignment of the Agreement to another entity shall constitute a minor
amendment, and therefore to request a transfer or assignment, Permittee shall submit
to DFG a completed DFG "Request to Amend Lake or Streambed Alteration" form and
include with the completed form payment of the minor amendment fee identified in
DFG's current fee schedule (see Cal. Code Regs., tit. 14, § 699.5).

EXTENSIONS

In accordance with FGC section 1605(b), Permittee may request one extension of the
Agreement, provided the request is made prior to the expiration of the Agreement's
term. To request an extension, Permittee shall submit to DFG a completed DFG
"Request to Extend Lake or Streambed Alteration" form and include with the completed
form payment of the extension fee identified in DFG's current fee schedule (see Cal.
Code Regs., tit. 14, § 699.5). DFG shall process the extension request in accordance
with FGC 1605(b) through (e).

If Permittee fails to submit a request to extend the Agreement prior to its expiration,
Permittee must submit a new notification and notification fee before beginning or
continuing the project the Agreement covers (Fish & G. Code, § 1605, subd. (f)). .

EFFECTIVE DATE

The Agreement becomes effective on the date of DFG's signature, which shall be: 1)
after Permittee's signature; 2) after DFG complies with all applicable requirements
under the California Environmental Quality Act (CEQA); and 3) after payment of the
applicable FGC section 711.4 filing fee listed at
http://www.dfq.ca.gov/habcon/cega/cega changes.html.

TERM
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This Agreement shall expire five years from the date of DFG signature, unless it is
terminated or extended before then. All provisions in the Agreement shall remain in
force throughout its term. Permittee shall remain responsible for implementing any
provisions specified herein to protect fish and wildlife resources after the Agreement
expires or is terminated, as FGC section 1605(a)(2) requires.

AUTHORITY

Ifthe person signing the Agreement (signatory) is doing so as a representative of
Permittee, the signatory hereby acknowledges that he or she is doing so on Permittee's
behalf and represents and warrants that he or she has the authority to legally bind
Permittee to the provisions herein.

AUTHORIZATION

This Agreement authorizes only the project described herein. If Permittee begins or
completes a project different from the project the Agreement authorizes, Permittee may
be subject to civil or criminal prosecution for failing to notify DFG in accordance with
FGC section 1602.
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CONCURRENCE

The undersigned accepts and agrees to comply with all provisions contained herein.

FOR NEVADA IRRIGATION DISTRICT

^J^-lM I^jL, /%zu. Kobe*-, /2-/5~9c//
fTm Crougji ~u &s)A/t/i<m^.m Date
Title: Assistant General Manager

FOR DEPARTMENT OF FISH AND GAME

^efrrSmith Date
Regional Manager

Prepared by: Bob Hosea
Environmental Scientist
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Greg Jones

From: Pascus, Kaitlyn A CIV (US) <Kaitlyn.A.Pascus@usace.army.mil>
Sent: Monday, July 10, 2017 9:39 AM
To: Greg Jones
Subject: FW: NID Combie Reservoir Sediment Removal Project (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED 
 
Hi Greg, 
 
I accidentally typed .org instead of .com for your email address below. Please see the email below. 
 
Best, 
Kaitlyn  
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Pascus, Kaitlyn A CIV (US) 
Sent: Monday, July 10, 2017 9:37 AM 
To: 'Tadlock, Stephanie@Waterboards' <Stephanie.Tadlock@waterboards.ca.gov> 
Cc: 'jonesg@nidwater.org' <jonesg@nidwater.org> 
Subject: NID Combie Reservoir Sediment Removal Project (UNCLASSIFIED) 
 
CLASSIFICATION: UNCLASSIFIED 
 
Hello Stephanie, 
 
It is our understanding that the applicant's proposed activities are non‐reporting; therefore, the Corps will not be issuing 
any kind of letter or confirmation of non‐reporting activities, as the Corps does not verify non‐reporting NWP activities. 
Please follow your agency's normal procedures for issuing 401 WQC for NWP non‐reporting activities.  
 
If you have any questions about NWP non‐reporting activities, please feel free to call me.  
 
Thanks, 
 
Kaitlyn A. Pascus 
Regulatory Project Manager 
CA North Section‐ Regulatory Division 
1325 J Street, Room 1350 
Sacramento, California 95814‐2922 
 
Phone:  916‐557‐7247 
e‐mail:  kaitlyn.a.pascus@usace.army.mil Regulatory inquiries: CESPK‐REGULATORY‐INFO@usace.army.mil 
Customer Service Hours: 9:00 A.M. to 3:00 P.M. 
 
* We want your feedback! Take the survey: http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory_survey 
* Need information on the Regulatory Program? Visit our website: http://www.spk.usace.army.mil/missions/regulatory
 
BUILDING STRONG(r) 
 





Prior to completing this Plan, please refer to the INSTRUCTIONS FOR COMPLETING A CONSOLIDATED CONTINGENCY PLAN

 (Same as Facility Name or DBA - Doing Business As)
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ENGINEERING DEPARTMENT 
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Project No. 4688.02 

September 20, 2018 

 

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA  95945 

 

Attention:  Greg Jones, Assistant General Manager 

 

Reference:  Combie Reservoir Sediment and Mercury Removal Project 

    FATR #2135 

Meadow Vista, California 

 

Subject:  Implementation Plan 

 

Dear Mr. Jones: 

This plan was prepared on behalf of Nevada Irrigation District to outline procedures for 

implementation of the Combie Reservoir Sediment and Mercury Removal Project. The plan is 

intended to document the project’s collaborative design process and set forth procedures for 

project implementation, environmental compliance, performance monitoring and public 

outreach.  

Project funding is provided by the Proposition 13 Bay‐Delta Multipurpose Water Management 

Program and Nevada Irrigation District. The funding will be used to remove sediment and 

mercury from Combie Reservoir and the Bear River watershed and to develop an efficient, 

compliant and sustainable combination of processes for sediment removal at other locations.  

Sincerely, 

NV5 

 

 

Jason W. Muir, C.E. 60167 

Associate Engineer 

F:\1 Projects\4688 NID Combie Reservoir\4688.02 PM for Sediment and Mercury Removal Project\02 Planning Documents\01 Implementation 

Plan\01 Text\4688.02 Implementation Plan, Combie Reservoir Sediment and Mercury Removal Project.docx 
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  MSL  mean sea level 
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1 INTRODUCTION 

On behalf of Nevada Irrigation District (NID) Holdrege & Kull, An NV5 Company (NV5) prepared 

this Implementation Plan to outline procedures for implementation of the Combie Reservoir 

Sediment and Mercury Removal Project (the Project).  

1.1 GENERAL INFORMATION 

Project Name 

Combie Reservoir Sediment and Mercury Removal Project 

Owner 

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA  95945 

Owner’s Representative 

Greg Jones, Assistant General Manager 

jonesg@nidwater.com 

(530) 273‐6185 

Project Location 

Coordinates of sediment removal area: N 39.0167°, W 121.0375° 

Coordinates of process area: N 39.0290°, W 121.0302° 

Section: USGS 7.5‐minute Lake Combie Quadrangle, Section 36, T14N, R8E, MDM 

Counties: Placer County and Nevada County 

1.2 PROJECT FUNDING 

Project funding is provided by the California Department of Water Resources (DWR) 

Proposition 13 Bay‐Delta Multipurpose Water Management Program and NID.  

The Funding Agreement Between the State of California (Department of Water Resources) and 

Nevada Irrigation District (Funding Agreement; #4600012439) provides funding from the Costa‐

Machado Water Act of 2000 (Proposition 13) pursuant to California Water Code (CWC) Section 

79190, et seq.  

1.3 KEY CONTACTS 

Contact information is listed in Appendix A by organization. Project structure and lines of 

communication are defined in Section 4 of this plan.  

1.4 ADMINISTRATIVE RECORD DOCUMENTS 

The Funding Agreement, permitting documents and other administrative record documents are 

presented in Appendix B. Planning and permitting documents are summarized in Section 2 of 

this plan.  
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1.5 PURPOSE 

1.5.1 Project Purpose 

Sediment carried into Combie Reservoir by the Bear River contains mercury that originates in 

part from mercury use in historical gold mining performed in the Bear River watershed 

upstream of Combie Reservoir over a century ago. The Project is intended to help define a 

standard for sediment removal at mercury‐impaired reservoirs by scaling up an emergent 

elemental mercury extraction process and evaluating its efficiency in combination with 

conventional sediment removal techniques. These conventional techniques include both wet 

methods (suction dredging with a hydraulic cutter head) and dry methods (mechanical 

excavation during the reservoir drawdown period). The primary purposes of the Project are: 

1. To remove accumulated sediment and mercury from Combie Reservoir, thus restoring 

reservoir capacity and reducing the mercury load in the Bear River watershed and 

downstream receiving waters (i.e., the Feather River and California Bay Delta);  

2. To develop an efficient, compliant and sustainable combination of processes for 

sediment removal at similar mercury‐impacted reservoirs; 

3. To monitor and document the efficiency of the system and its various components with 

respect to cost per unit of sediment and mercury removed; 

4. To monitor mercury concentrations in biota and environmental media at locations 

upstream and downstream from the Project to develop a better understanding of 

mercury and nutrient cycling in the reservoir and to provide insight regarding the 

potential effects of sediment removal on these complicated systems; 

5. To analyze and document the Project as a reference to managers, engineers, scientists 

and regulators involved with maintenance dredging; and 

6. To inform the public regarding the efforts of the California Department of Water 

Resources (DWR) and NID to maintain our water resources and to advance the science 

that protects the quality of our water.  

1.5.2 Implementation Plan Purpose 

The purpose of this plan is to facilitate effective communication and planning between the 

project partners and to encourage collaborative design review and system improvement. This 

plan is intended to document implementation objectives, procedures, goals, and measurable 

success criteria, thus documenting the Project understanding between Project partners and 

contractors and serving as a reference against which the Project performance will be judged. 

Specifically, this plan: 

1. Describes the proposed sediment and mercury removal system and expected 

production; 

2. Presents a process flow diagram for the system; 



Project No. 4688.02 Implementation Plan  
September 20, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

HOLDREGE & KULL, AN NV5 COMPANY  |  3 

3. Documents the proposed implementation schedule, milestones and deadlines; 

4. Lists key Project personnel, responsibilities and contact information; 

5. Establishes lines of communication and a schedule for routine communication; 

6. Establishes procedures for technical submittals and requests for information; 

7. Sets forth procedures for identification of system variances, non‐conformances, 

corrections, modifications and improvements; and  

8. Establish procedures for unforeseen field conditions, unintentional releases and 

corrective action.  

1.6 PROJECT LOCATION AND ACCESS ROUTE 

Combie Reservoir is located on the Bear River near the unincorporated community of Meadow 

Vista, approximately 45 miles northeast of downtown Sacramento, California. The Project 

location is depicted below. Detailed maps of the Project location and vicinity are attached. 

Figure 1.1 – Project Location 

 
Base map from Nevada County Geographic Information System 

The Project site is accessed with permission from NID via a locked gate. From Interstate 80 east 

from Auburn, take Exit 125 (Clipper Gap), then take Placer Hills Road north to Combie Road. 

Turn left on Combie Road and proceed until road makes sharp curve to the right. Before the 

curve, proceed straight (northwest) at 2701 Combie Road.  
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The sediment removal area comprises approximately 45 acres in the northeastern portion of 

Combie Reservoir near the inlet of the Bear River. The Bear River forms the border between 

Placer and Nevada Counties, and the sediment removal area is located in both counties. The 

processing area is located north of the reservoir and immediately east of the river in Placer 

County.  

Figure 1.2 – Project Vicinity 

 
Aerial imagery from Nevada County Geographic Information System 

1.7 HISTORICAL SETTING 

Historical gold mining operations in the Sierra Nevada have contributed to ambient mercury 

concentrations in river and lake sediment. Elemental mercury (quicksilver, Hg(0)) was imported 

to the region during the historical gold mining era (1849 to circa 1950) to facilitate the 

extraction of gold from ore materials, and much of the elemental mercury was released to the 

environment.  

As described by Monohan and Crough (2012), Combie reservoir was constructed in 1928 and 

provides approximately 5,500 acre‐feet of operational water storage at full capacity. The 

reservoir is a source of drinking and irrigation water and is used by residents for surface water 

recreation.  
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The deposition of sediment in water storage reservoirs, particularly during winter storm events, 

requires that routine maintenance dredging be performed to maintain water storage capacity. 

Maintenance dredging at Combie Reservoir was halted in 2003 based on total recoverable 

mercury concentrations detected in dredge effluent.  

Monohan and Crough (2012) report that since the middle of the 1960s, NID has contracted with 

local aggregate mining companies to perform seasonal maintenance dredging of the 

northeastern portion of the reservoir near the Bear River inlet. From the early 1970s until 2003, 

dredging was performed upstream of the proposed sediment removal area within Combie Pond 

#3, also known as the “old dredge pond.”  Marketable materials were previously harvested 

from the Pond #3 for use as construction aggregate and fill material. 

Combie Pond #3 is approximately 0.7 miles long and 400 to 600 feet wide, comprising 

approximately 40 acres in total. A levee between Combie Pont #3 and the Bear River will serve 

as a haul road to transport sediment by pipeline and truck to the mercury extraction plant.  

1.8 ENVIRONMENTAL SETTING 

1.8.1 Hydrology 

The Bear River watershed covers approximately 292 square miles (Monohan and Crough, 2012). 

The Bear River flows west from Spaulding Reservoir in the Sierra Nevada mountain range 

approximately 65 miles to the Feather River and then into the California Bay Delta.  Within this 

65‐mile run, the Bear River supplies water to Rollins Reservoir, Combie Reservoir and Camp Far 

West Reservoir, and to the Dutch Flat, Chicago Park and Halsey hydroelectric powerhouses.   

According to Monohan and Crough (2012), flow data are available from the following gauging 

locations: 

• Bear River Below Rollins Reservoir (BRBR),  

• Combie Reservoir spillway (BR338; beginning in 1953), 

• Combie Reservoir fish flows (BR386; beginning in 1953), and 

• Combie Powerhouse (BR339; beginning in 1984).  

Monohan and Crough (2012) report that flows were measured daily at Rollins Reservoir from 

April 1912 through September 1916, April 1950 through September 1953, September 1964 

through November 1966, December 1996 through January 1997, and February 1997 through 

present. A USGS gage located on the Bear River near Wheatland began operation in 1928 (USGS 

#11424000) (Monohan and Crough, 2012). 

Monohan and Crough (2012) used gage data from Bear River Below Rollins Reservoir (BRBR) to 

approximate the flow into Combie Reservoir and used the sum of Combie Reservoir spillway 

(BR338), Combie Powerhouse (BR339) and Combie Reservoir fish flows (BR386) to approximate 

the flow out of Combie Reservoir. Mean daily hydrographs prepared by Monohan and Crough 

(2012) for February 2009 to February 2010 at Rollins Reservoir and at Combie Reservoir are 

presented in Appendix C. 
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The proposed sediment removal area is located near the Bear River inlet to Combie Reservoir. 

As depicted below, the river flows in three broad courses through this area during low‐water 

periods (typically in October). Detailed maps are attached.  

Figure 1.3 – Dredge Area and Pond, Low Water Conditions 

 
Aerial photograph from Google Earth, imagery date October 2011 

1.8.2 Water Quality 

Monohan and Crough (2012) performed monthly surface water quality monitoring from 

February 18, 2009 through January 20, 2010, at three locations: 
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• The Bear River inlet to Combie Reservoir (location AC, Above Combie)  

• The Bear River below the dam at Combie Reservoir (location BC, Below Combie) 

• The downstream end of Combie Pond #3, located at the northern end of the reservoir 

(location PO, Pond Outlet) 

Monitoring results from Monohan and Crough (2012) are summarized in Appendix C. Total 

mercury exceeded 50 ng/L during the February 26 storm event at all three locations. Reported 

values ranged from 112‐272 ng/L.  

Unfiltered samples were analyzed for general minerals and inorganic anions (United States 

Environmental Protection Agency [EPA] Method 300), metals (EPA 200.7 and 200.8) and volatile 

organic compounds (VOCs; EPA 502) by EPA Methods 200.7, 200.8, 300 and 502. THg was 

analyzed by EPA 1631 with a method detection limit (MDL) of 0.15 ng/L. MeHg was analyzed by 

EPA Method 1630 with a MDL of 0.020 ng/L. Turbidity, dissolved oxygen, and temperature were 

measured in the field at the time of sampling using YSI multiparameter instrument. 

1.8.3 Sediment Characteristics 

The sediment characteristics described in this section are based on NID’s 2016 and 2017 

exploratory drilling and H&K/NV5’s 2018 trenching program in the sediment removal area.   

Photo 1.1 – 2017 Exploratory Drilling 

 
H&K/NV5, 2018 

Near‐surface sediment is generally described as strong brown (Munsell color 7.5YR 4/6) to dark 

yellowish brown (10YR 4/6), soft, saturated, low‐plasticity silt and fine sand (United States Soil 
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Classification System [USCS] symbol ML and SM) to depths of 3 to 14 feet. The near‐surface 

sediment was underlain by interbedded layers of sand and silt, generally described as grey 

(GLEY1 5/5 and 7.5YR 5/1), soft, saturated, low‐plasticity silt (ML) and loose, saturated, silty 

sand (SM) and poorly graded sand (SP).  

Native soil was encountered at depths ranging from 5 to 35 feet below the sediment surface. 

The native soil was generally described as dark yellowish brown (10YR 3/4) silty clay (CL) and 

clayey silt (ML) with gravel. Rock structure generally increased with depth in the native 

material. According to Saucedo and Wagner (1992), the site is underlain by Paleozoic and 

Mesozoic‐aged massive diabase and metavolcanic rocks associated with the Lake Combie 

complex.  

Saturated sediment was observed in the exploratory borings, which were advanced to 

maximum depths of 37 feet below the ground surface. Extensive caving was observed in 

exploratory trenches excavated in saturated sediment.  

Particle Size Analysis 

Particle size analysis (ASTM D422A) was performed for composite sediment samples obtained 

from the entire sediment column and also from the upper 6.5 feet. Results are summarized in 

Appendix C.  

Composite sediment samples were generally described as silty sand (SM), sandy silt (ML) and 

silt (ML). Little gravel (less than 2%) was recovered in the sediment samples; however, gravel 

recovery may have been restricted by the small‐diameter (1.5‐inch) direct‐push sampling 

techniques. No significant gravel was encountered in shallow exploratory trenches excavated to 

6.5 feet below the sediment surface.  

Sand content (passing the No. 4 sieve and retained on the No. 200 sieve) for full‐depth 

exploratory borings ranged from 41 to 91% and averaged 64%. For the exploratory trenches 

(upper 6.5 feet), sand content was generally lower, ranging from 12 to 52% and averaging 31%.  

Fines (silt and clay) content (passing the No. 200 sieve) was up to 59% for full‐depth samples 

and up to 88% for the upper 6.5 feet.  

In general, the shallow sediment samples had higher percentages of fines (silt and clay). 

Although the fines content is expected to generally increase with the distance down‐gradient 

from the inlets (i.e., to the southwest), that trend was not apparent in the relatively small study 

area due to heterogeneous flow conditions.  

Lower percentages of fines were typically encountered at locations near inlets and channels 

(e.g., exploratory boring locations C‐10, C‐12 and C‐13), where water velocities are expected to 

be higher. Higher percentages of fines were encountered in apparent backwater areas (e.g., 

C‐1, C‐2, C‐3 and C‐5). 
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Sediment Depth 

Sediment depth at the exploratory boring locations ranges from 5 to 35 feet.  Cross sections 

were developed by interpolation between the boring locations and are presented in 

Appendix C.  

Inorganics Analysis 

Results of total metals analysis from H&K/NV5 (2018) are presented in Appendix C. The total 

metals concentrations are below the corresponding California Department of Toxic Substances 

Control (DTSC) Screening Levels (DTSC‐SLs) and EPA Regional Screening Levels (RSLs) for 

commercial and residential soil, with the exception of arsenic.  

The detected total arsenic concentrations range from less than the laboratory reporting limit of 

0.7 milligrams per kilogram (mg/kg) to 9.1 mg/kg. These concentrations are considered to be 

within the range of background soil arsenic concentrations for the region (H&K/NV5, 2018).  

The total metals concentrations detected in the sediment samples are below the corresponding 

Total Threshold Limit Concentration (TTLC) values for designation of hazardous waste in 

California. Although no extraction testing was performed during the present investigation, 

sediment associated with past dredging operations at Combie Reservoir has previously been 

classified by the California Regional Water Quality Control Board (CRWQCB) as Group C (inert) 

waste pursuant to Title 27 (Order WQ 89‐4; SWRCB, 1989).     

Organics Analysis 

Sediment methylmercury (MeHg) analysis results are summarized in Appendix C. MeHg 

concentrations detected in sediment samples obtained from mid‐depth and the bottom of the 

sediment column ranged from less than 0.05 micrograms per kilogram (ug/kg) to 0.45 ug/kg, on 

a wet‐weight basis. Converting to dry weight, the concentrations are estimated to range from 

less than 0.05 ug/kg to 0.55 ug/kg.  

MeHg concentrations detected in shallow sediment samples (sediment surface to 6.5 feet 

below the sediment surface) during the October 2017 investigation ranged from 0.16 to 0.36 

ug/kg, on a wet‐weight basis. Converting to dry weight, the concentrations are estimated to 

range from 0.20 ug/kg to 0.49 ug/kg (H&K/NV5, 2018). 

The MeHg concentrations detected in sediment samples are below the corresponding RSLs for 

commercial soil (120 mg/kg) and residential soil (7.8 mg/kg). A milligram per kilogram (mg/kg) 

is equal to 1,000 micrograms per kilogram (ug/kg).  

Heavy Minerals Recovery by Gravity Separation 

Teichert Materials (2017) conducted exploratory primary concentration using five bulk 

sediment samples collected by H&K/NV5 (2018) to assess the potential recovery of heavy 

minerals by gravity separation. The average weight of the bulk samples was approximately 150 

kg.  
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Teichert Materials (2017) reported that the samples were separated into coarse sand (>#30 

mesh, or 0.595 mm), fine sand (<#30 mesh) and slimes (very fine silt and clay) fractions using a 

Sweco vibratory wet 30 mesh screen: 

 Very little coarse sand was present, and with the exception of a very small amount of 

quartz sand in two samples, the coarse sand fraction contained only organic material.  

 The fine sand fraction ranged from 14 to 53 percent and averaged slightly less than 32 

percent. 

 Very fine silt and clay (slimes) comprised the remainder of the samples. 

Photo 1.2 – Sweco Vibratory Wet Screen 

 
Teichert Materials, 2017 

The fine sand fraction was then processed on a Wilfley gravity separation table, which employs 

a shaking motion and running water to separate particles by weight: 

 Light (low specific gravity) sand particles exit the near end of the table,  

 Heavier sand particles (middlings) exit the far end of the table, and  

 The heaviest particles (“black sands”) are retained on the far end of the table.  

Subsamples of the slimes were processed on the table, and subsamples of the middlings were 

reprocessed on the table, to verify that all of the black sand fraction was retained. The mass of 

black sand concentrates recovered on the table for each of the five bulk sediment samples 

ranged from approximately 489 to 881 grams (g) and averaged 575 g.  
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Photo 1.3 – Black Sand Concentrates on Wilfley Gravity Separation Table 

 
Teichert Materials, 2017 

Teichert Materials (2017) submitted the black sand concentrates to ALS USA Inc. for laboratory 

geochemical analysis by method  ME‐MS41L, and used the results of the trace element 

geochemical analysis and the bulk sediment sample weights to calculate the mineral content 

per ton of sediment. Teichert Materials (2017) reported that that theoretical modeling of 

200,000 tons of the sediment sampled results in 1.8 ounces (51 g) mercury and 57.3 ounces 

(1,624 g) gold.  

Teichert Materials (2017) cautions that the laboratory analysis is not intended to distinguish 

between mercury and gold that occur as native elements (recoverable by gravity separation) 

and other forms of mercury and gold that are not recoverable by gravity separation. The actual 

recoverable portion of the mercury and gold would be lower than the reported theoretical 

values. The theoretical values are considered rough estimates based on the small bulk sediment 

sample size and the small number of samples.  

1.9 PILOT TESTING 

NID conducted pilot testing in 2009 (Monohan and Crough, 2012) using a series of four closed‐

system batch tests. The centrifuge used in the pilot tests was found to remove an average of 93 

percent of the elemental mercury, Hg(0), from sand‐size particles (greater than 0.63 millimeters 

[mm] in diameter) (Monohan and Crough, 2012, Appendix IV). The centrifuge did not remove 

mercury from silt‐size and finer particles (less than 0.63 mm). 
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Results for batch tests 1 through 4 conducted in 2009 are reported by Monohan and Crough 

(2012) and are summarized below. Test 1 was performed using sediment from “drying beds at 

an old aggregate plant.” Tests 2 through 4 were performed using sediment from the sediment 

removal area in Combie Reservoir that is the subject of the current Project. Sediment from the 

drying beds was obtained using a backhoe and was transferred to plastic buckets. Sediment 

obtained from Combie Reservoir was obtained by hand from beneath the reservoir surface 

using scuba equipment and was transferred to plastic buckets. 

Table 1.1 – Pilot Test Elemental Mercury Recovery 
Test No.  1  2  3  4 

Sediment source  drying bed  Combie  Combie  Combie 

Elemental mercury recovered (mg)  330  315  3102  187 

Sediment Processed (wet weight, kg)  234  399  738  716 

Sediment processed (dry weight, kg)1  108  288  280  268 

Ratio of elemental mercury recovered 

to sediment processed (mg/kg, dry) 
3.1  1.1  1.1  0.70 

Based on data from Monohan and Crough, 2012 
Notes: 

1  Dry weight estimated by USGS, methodology not reported. These wet and dry sediment 

weights would yield estimated pre‐sediment moisture contents of 54%, 28%, 62% and 63% for 

tests 1 through 4, respectively. 

2  Results for Test No. 3 provided by Dr. Monohan (personal communication, June 2018). 

mg = milligram, kg = kilogram, mg/kg = milligrams per kilogram (parts per million) 

Monohan and Crough (2012) postulated that the following unexpected laboratory results may 

be related to heterogeneous mercury distribution in the unprocessed sediment (i.e., the nugget 

effect):  

 The mass of elemental mercury recovered in the mercury extraction equipment was 

typically greater than the mass of mercury that would be expected to be present in the 

sediment based on the concentration of mercury detected by laboratory analysis of total 

mercury in composite sediment samples obtained prior to processing.  

 Total mercury concentrations detected by laboratory analysis of composite sediment 

samples obtained after processing were equal to or greater than the total mercury 

concentrations detected by laboratory analysis of composite samples of the unprocessed 

sediment.  
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Table 1.2 – Pilot Test Mercury Concentration Measurements 
Test No.  1  2  3  4 

Sediment source  drying bed  Combie  Combie  Combie 

Laboratory‐measured total mercury 

concentration for composite sample of 

unprocessed sediment (mg/kg, dry) 

0.20  0.08  0.09  0.24 

“Concentration” of elemental mercury 

removed from sediment (mg/kg, dry) 

(from Table 1.1 above)  

3.1  1.1  1.1  0.70 

Laboratory‐measured total mercury 

concentration for composite sample of 

processed sediment (mg/kg, dry) 

0.23  0.11  0.19  0.31 

Based on data from Monohan and Crough, 2012 

Monohan and Crough (2012) reported that the fine sediment fraction (percent of sediment by 

weight less than 0.063 millimeters [mm], or passing the #230 mesh sieve size) was consistently 

higher for processed sediment than for the same unprocessed sediment.  

Table 1.3 – Pilot Test Particle Size Reduction 
Test No.  1  2  3  4 

Sediment source  drying bed  Combie  Combie  Combie 

Percent fines measured before 

processing (% <0.063 mm) 
86.3  4.0  6.9  16.8 

Percent fines measured after 

processing (% <0.063 mm) 
100  5.1  14.9  25.4 

Based on data from Monohan and Crough, 2012 

These findings suggest that, in addition to removing free liquid elemental mercury, the 

extraction process may also homogenize and disseminate the mercury remaining within the 

sediment and may physically reduce sediment particle sizes.    

NID conducted additional pilot testing in December 2014 (Graham, 2017) that included nine 

batch tests. The 2014 testing included post‐centrifuge coagulant dosing and settling of 

suspended solids in two 18,000‐gallon settling tanks in series. Two coagulants were used: BHR 

P‐50 (manufactured by HaloKlear, Bothell, WA; reportedly containing 15 to 20 percent 

polyaluminum chloride hydroxide sulfate) and DWT 665‐P (manufactured by Dober Research 

Works, Woodbridge, IL; composition is proprietary).  
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Photo 1.4 – Pilot Testing 

 
Photos courtesy of Nevada Irrigation District 

Water quality monitoring was performed during the batch tests at locations 1 through 4 below. 

During one of the nine batch tests, effluent was released to the Bear River, and water quality 

monitoring was performed at locations 1 through 5.  

1. Bear River upstream of the discharge point 

2. Centrifuge effluent prior to coagulant dosing    

3. First settling tank 

4. Second settling tank  

5. Bear River 300 feet downstream of the discharge point 

Results of the water quality testing are presented in Appendix C. Graham (2017) concluded that 

full‐scale implementation of the sediment and mercury removal process at Combie Reservoir 

would be able to operate within the regulatory effluent discharge limitations.  

Graham (2017) evaluated ultraviolet absorbance (A254) and specific ultraviolet absorbance 

(SUVA254) at a wavelength of 254 nanometers (nm) as proxies for Hg concentrations in system 

effluent pursuant to methods developed by Ditman, et al. (2009) and Weishaar, et al. (2003). A 

predictive correlation was developed for the total recoverable mercury concentration in filtered 

effluent (dissolved or filtered mercury, fHg) and the total recoverable mercury in unfiltered 

effluent (total or unfiltered mercury, THg) based on total suspended solids (TSS), total dissolved 

solids (TDS) and A254.   

For mercury and TSS measurement, Graham (2017) collected grab water samples pursuant to 

EPA Method 1669 using laboratory‐supplied, acid‐washed bottles that were triple rinsed in 

native water, double bagged, and stored on ice in a cooler (< 4.0° C). Samples were shipped 

overnight to Brooks Applied Laboratories in Bothel, WA. TSS was analyzed by EPA 160.2, and 
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fHg was analyzed by EPA 1631. Dissolved fractions were filtered using a 0.45‐um capsule filter. 

Field or laboratory filtration was not specified, and the TDS analysis method was not specified.  

For absorbance measurement, samples of filtered, non‐acidified water were collected in 1‐

centimeter (cm) quartz cuvettes and were stored at room temperature (approximately 25° C). 

Absorbance was measured within 24 hours of sample collection at the United States Geological 

Survey (USGS) Organic Matter Research Laboratory (OMRL) in Sacramento, California. 

Equipment reportedly included a spectrophotometer and a charge‐coupled device (CCD) 

detector (Aqualog®; Horiba Instruments Inc.). Absorbance readings were reportedly performed 

on a double‐grating monochrometer, 150‐watt xenon lamp with a 5‐nm bandpass and a 

1‐second integration time at wavelengths of 240 to 600 nm. Samples with A254 greater than 

3.0 AU were diluted and reanalyzed.  

Graham (2017) developed the following predictive relationship for fHg by analysis of variance 

(ANOVA):  

fHg = 9.032 + 0.387 TSS – 32.563 A254 x 0.087 TDS 

Where:  

fHg = total mercury in filtered water sample [nanograms per liter, ng/L] 

TSS = total suspended solids [milligrams per liter, mg/L] 

A254 = ultraviolet absorbance [absorbance units, AU] at a wavelength of 254 nm 

TDS = total dissolved solids [mg/L] 

Graham (2017) developed the following predictive relationship for THg: 

THg = 30.253 + 2.086 TSS – 206.81 A254 – 0.248 TDS 

Where:  

THg = total mercury in unfiltered water sample [ng/L] by EPA 1631 

Correlation coefficients (R2 values) for the multivariate regression models were reported to 

be 0.85 and 0.97, respectively, for prediction of fHg and THg.   
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2 REGULATORY FRAMEWORK 

The California Environmental Protection Agency (Cal/EPA), including the State Water Resources 

Control Board (SWRCB) and the Department of Toxic Substances Control (DTSC), is responsible 

for protection of public health and the environment. The SWRCB and its nine Regional Water 

Quality Control Boards have the responsibility for the coordination and control of water quality, 

including the protection of the beneficial uses of the waters of the State. The site is located 

within the SWRCB’s Central Valley Region. The SWRCB Division of Water Rights has the 

responsibility to ensure that public interest is served by putting the State’s waters to the best 

possible use, and requires a permit or license authorizing water to be diverted from a specified 

source and put to beneficial use. The DTSC has the responsibility of managing the State’s 

hazardous waste program to protect public health and the environment. 

2.1 WATER QUALITY 

The regulatory framework governing protection of water quality in California is described in the 

Policy for Implementation of Toxic Standards for Inland Surface Waters, Enclosed Bays and 

Estuaries of California, which is also known as the State Implementation Policy (SWRCB, 2005). 

Pursuant to the State Implementation Policy, the following water quality objectives and criteria 

are potentially applicable based on state and federal regulation. 

2.1.1 Federal Water Quality Criteria 

Federal water quality criteria are set forth in the National Toxics Rule (NTR; United States 

Environmental Protection Agency [EPA], 1995) and in the California Toxics Rule (CTR; EPA, 

2000), which is promulgated by the EPA in 40 CFR 131.38. Total recoverable mercury (THg) 

concentrations detected during routine sampling of unfiltered dredge effluent at Combie 

Reservoir in 2003 exceeded 0.050 micrograms per liter (ug/L), which is the CTR criterion for 

protection of human health based on consumption of fish and drinking water. Although this 

criterion applies to total recoverable mercury, it is based primarily on consumption of organic 

mercury (methylmercury, MeHg) in fish tissue.  

2.1.2 Basin Plan Objectives 

Water quality objectives are identified in the Water Quality Control Plan (Basin Plan) for the 

Sacramento River Basin and the San Joaquin River Basin (CRWQCB, 2016). The Basin Plan 

identifies the following existing and potential beneficial uses for the Bear River:   

• Municipal and domestic supply, 

• Agricultural water supply, 

• Hydropower generation, 

• Water contact and non‐contact recreation, 

• Warm and cold freshwater habitat, 

• Spawning, reproduction and/or early development of fish, and 

• Wildlife habitat.  
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Water quality objectives corresponding to these beneficial uses include EPA and California 

Department of Public Health (CDPH) Maximum Contaminant Levels (MCLs) for drinking water 

specified in Title 22 of the California Code of Regulations (22 CCR), CTR values for protection of 

human health and aquatic life, and agricultural (Ag) water quality objectives.  The Basin Plan 

defines water quality objectives for metals as dissolved concentrations except for selenium, 

molybdenum and boron, which are defined as total concentrations. 

2.1.3 Ambient Water Quality Criteria 

Ambient water quality recommended criteria are commonly used by the CRWQCB to interpret 

narrative objectives in the Basin Plan. These criteria include California Office of Environmental 

Health Hazard Assessment (OEHHA) fish consumption benchmarks, federal and state 

antidegradation requirements, and waterway‐specific benchmarks.  

When federal standards appear to be over‐protective or under‐protective of the designated 

uses for a specific water body, the CRWQCB may develop site‐specific water quality criteria. The 

Clean Water Act (CWA) 303(d) list of impaired water bodies contains such site‐specific water 

quality criteria. As listed in the Final 2012 California Integrated Report (SWRCB, 2016; accessed 

online at http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml), 

a ten‐mile segment of the Bear River located below Combie Reservoir and extending to Camp 

Far West Reservoir is listed by the SWRCB as impaired for mercury. A TMDL for mercury 

associated with this segment of the Bear River is under development. The CRWQCB has 

previously used EPA MeHg water quality criteria (and the OEHHA screening level) of 0.3 mg/kg 

in fish tissue as a benchmark value to determine whether a surface water body should be listed 

(SWRCB, 2016).  

As an example of site‐specific benchmark values for another water body, a MeHg limit of 0.14 

nanograms per liter (ng/L) was established for the water in Cache Creek based on potential fish 

consumption by humans. MeHg limits in trophic level 3 and 4 fish of 0.12 mg/kg and 0.23 mg/kg 

wet weight, respectively, were established for Cache Creek, and a reduction of total mercury 

discharge by 95% is required for individual upstream abandoned mercury mine sites (CRWQCB; 

2005). 

2.1.4 Waste Discharge Requirements 

NID performed an antidegradation analysis in 2012 to support an application for Waste 

Discharge Requirements. CRWQCB subsequently issued a Water Quality Certification (401 

Certification; December 14, 2012), which pertains to the United States Army Corps of Engineers 

(USACE) Nationwide Permit No. 16 under Section 401 of the CWA and serves as a Waste 

Discharge Requirement (WDR) under the Porter‐Cologne Water Quality Control Act.  

The 401 Certification sets forth technical requirements related to the Project, including effluent 

limitations and requirements for surface water monitoring and reporting when performing in‐

water work or other work that results discharge to surface water.  
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As stated in the 401 Certification, the Project is also regulated under Order No. 2003‐0017 

DWQ, Statewide General Waste Discharge Requirements for Dredged or Fill Discharges that 

have received State Water Quality Certification (SWRCB, 2003; also referred to as the General 

WDRs), which contains general requirements for compliance with the site‐specific 401 

Certification. 

2.1.5 Waste Disposal to Land 

The California Water Code (CWC), Division 7, Chapter 4, Article 4, Sections 13260 through 

13274, pertains to WDRs issued by the CRWQCB. State regulations pertaining to the treatment, 

storage, processing, or disposal of solid waste are found in California Code of Regulations (CCR) 

Title 27, beginning with Section 20005. Pursuant to Title 27 Section 20090, certain activities are 

exempt from Title 27. For example, discharges of wastewater to land, including evaporation 

ponds and percolation ponds, are exempt provided that:  

• The CRWQCB has issued or waived WDRs; 

• The discharge complies with the applicable water quality control plan; and 

• The wastewater does not need to be managed as a hazardous waste. 

The CRWQCB Non Chapter 15 (Non 15) Program regulates point discharges that are exempt 

from Title 27 pursuant to Subsection 20090 and are not subject to the Federal Water Pollution 

Control Act. The Non 15 Program also regulates the discharge of wastes classified as inert 

pursuant to Section 20230 of Title 27. Section 20230 defines inert waste as solid waste that: 

• Does not contain hazardous waste or soluble pollutants at concentrations in excess of 

applicable water quality objectives; and 

• Does not contain significant quantities of decomposable waste.  

Inert wastes do not need to be discharged at classified waste disposal units, and the CRWQCB 

can prescribe individual or general WDRs for discharges of inert wastes.  

2.2 HUMAN HEALTH 

Screening levels related to protection of human health in the case of routine, long term 

exposure by direct pathways (i.e., ingestion, inhalation and dermal contact) commonly include 

EPA Regional Screening Levels (RSLs) and DTSC Screening Levels (DTSC‐SLs). For inorganic 

constituents, background concentrations are also used as a basis for comparison.    

RSLs and DTSC‐SLs include inorganic constituent concentrations that are based on the 

protection of public health. In California, DTSC‐SLs are commonly used in lieu of RSLs when 

DTSC uses toxicity criteria that are different than the toxicity criteria used by EPA. 

The RSLs and DTSC‐SLs are considered conservative. Under most circumstances, the presence of 

a chemical in media at concentrations less than the corresponding RSL or DTSC‐SL can be 

assumed not to pose a significant, long‐term (chronic) threat to human health. The presence of 

a chemical or inorganic constituent at a concentration in excess of a screening level does not 

necessarily indicate that adverse impacts to human health are occurring or will occur; however, 
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further evaluation of potential human health concerns are generally appropriate if screening 

values are exceeded. 

2.3 PLANNING AND PERMITTING 

The Project is supported by the following planning and permitting documents.  

2.3.1 Initial Study 

NID, acting as the lead agency, prepared an Initial Study (IS) under the California Environmental 

Quality Act (CEQA) and determined that a mitigated negative declaration (MND) is the 

appropriate CEQA document and the Project, with implementation of mitigation measures, 

would not result in a significant effect on the environment. The MND was completed in June 

2009 (State Clearinghouse [SCH] No. 2009072068). The Project was approved and the MND was 

adopted in September 2009. The IS and MND are presented in Appendix B. 

To address proposed changes to the approved Project, Dudek (2018) prepared an addendum to 

the IS on behalf of NID. The Project changes included dry mechanical excavation of sediment in 

addition to dredging. The proposed changes were not considered substantial and did not 

require additional mitigation measures. The addendum is presented in Appendix B and includes 

evidence required by Sections 15162 and 15164 of the CEQA Guidelines. The administrative 

record for the Project is located at the NID office, 1036 W. Main Street, Grass Valley, California 

95945. 

2.3.2 Water Quality Certification 

The Project received a Section 401 Clean Water Act certification (WDID#5A29CR00068) from 

the CRWQCB. Requirements are set forth in the Clean Water Act Section 401 Technically 

Conditioned Water Quality Certification: Nevada Irrigation District, Combie Reservoir Sediment 

and Mercury Removal Project (WDID#5A29CR00068), Nevada and Placer Counties (CRWQCB, 

2012). An amended project description was submitted on April 24, 2018. Water quality 

monitoring requirements associated with the certification are presented in Appendix B and are 

described below in Section 5.  

2.3.3 Waste Discharge Requirements 

The Project received Waste Discharge Requirements (Order R5‐2016‐0076‐01, NPDES No. 

CAG9950002) from the CRWQCB. Requirements are set forth in the Notice of Applicability 

(NOA) for General Waste Discharge Requirements Order R5‐2016‐0076, Limited Threat 

Discharges to Surface Water, for the Combie Reservoir Sediment and Mercury Removal Project 

(February 16, 2018). An amended project description was submitted on April 24, 2018. Water 

quality monitoring requirements associated with the Waste Discharge Requirements are 

presented in Appendix B and are described below in Section 5.  
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2.3.4 Lake and Streambed Alteration Agreement 

The Project received a Lake and Streambed Alteration Agreement (Notification No. 1600‐2010‐

0180‐R2) from the California Department of Fish and Wildlife (CDFW) North Central Region. An 

amended project description was submitted on April 24, 2018. The agreement and mitigation 

measures are presented in Appendix B. 

2.3.5 Surface Mining and Reclamation Act 

California State Mining and Geology Board staff determined that the Project is exempt from the 

Surface Mining and Reclamation Act (SMARA). This determination was made because the 

Project primarily for maintaining capacity in an existing water supply reservoir and the 

extraction of accumulated materials will not extend beyond the original contours of the 

reservoir (per 14 CCR 3505[a][2]]). A letter documenting the exemption is presented in 

Appendix B. 
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3 SEDIMENT AND MERCURY REMOVAL PROCESS 

This section provides a general description of the industrial processes used to implement the 

Project.  The Project is intended to remove sediment and mercury from within a 45‐acre area in 

the upper portion of Combie Reservoir, as shown on the attached Figure 2. The site layout is 

depicted on the attached Figures 3 and 4 during high‐water and low‐water conditions, 

respectively. The dredge area is depicted in greater detail on the attached Figure 5, and the 

process area is depicted on the attached Figure 7. 

Conventional sediment removal technologies include dry mechanical excavation during the 

annual low‐water period and the use of a floating cutter‐head suction dredge during normal 

(high) water. The overall mercury removal process will utilize a series of steps to treat the 

removed sediment material prior to discharging clean water to Combie Pond #3 and then back 

to the Bear River.  The process is to be monitored, adjusted and managed to evaluate the 

effectiveness and efficiency of the combinations of technologies.  

Post‐extraction effluent treatment includes flocculent injection, settling basins and/or filtration. 

The return water/effluent will be discharged into Combie Pond #3, which allows for the 

utilization of sediment curtains in nearly still water to offer an additional level of protection 

between the treated discharge water and the parent water body, and then to the Bear River, 

with monitoring points prior to discharge and downstream of the discharge.  

The extracted mercury will be collected and transported to a licensed offsite disposal area. 

Saleable aggregate products will be transported off‐site for processing and sale. Non‐

marketable materials will be disposed of in accordance with existing state and federal 

regulatory permits issued to the plant operator. After mercury extraction, sand concentrates 

from the extraction process will be blended back into the inert bulk sediment materials at a 

ratio no greater than one part sand to ten parts sediment for on‐site placement as engineered 

fill. The Project will be conducted pursuant to a Storm Water Pollution Prevention Plan 

(SWPPP); a Spill Prevention, Control and Countermeasure Plan (SPCCP); and a grading permit 

issued by the County of Placer. 

Monitoring is to be performed before, during and after the Project to regulatory compliance, 

system performance and ecological effects. The United States Geological Survey (USGS) will 

perform water quality, sediment and biota (invertebrates, fish) monitoring before and after the 

Project, and will perform water quality and biota (fish) monitoring during the Project. Study 

findings are intended to inform other 503(d) listed reservoir owners in California of the benefits 

of mercury removal using the emergent technology. 

3.1 SYSTEM COMPONENTS 

Components of the sediment removal and mercury extraction process are outlined below. 

Design drawings are presented in Appendix D. 
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1. Sediment removal 

a. Dry operations: 

i. Pre‐excavation sampling to evaluate mercury content and gradation of sediment 

ii. Low‐water period excavation using long‐reach excavator on high‐flotation wooden 

mats 

iii. Loading of sediment into trucks for transport via the levy road to on‐land 

processing area 

iv. Conveyance of selected dry sediment via belt loader/conveyor to slurry fluidization 

box for processing and mercury extraction 

b. Wet operations:  

i. Dredging by cutter‐head suction dredge 

ii. Conveyance of slurry by pumping in closed pipe to on‐land processing area 

2. Processing plant 

a. Slurry feed to two scalping screens to remove #10 mesh oversize material 

b. Material passing #10 mesh enters agitation tank and is pumped to concentrator 

c. Concentrator tailings pumped to hydro cyclone desilting/dewatering circuit 

d. Dewatered silt removed from circuit 

e. Process water pumped through flocculation circuit and to sediment settling pond   

3. End products 

a. Disposal of extracted elemental mercury at a licensed off‐site facility 

b. Re‐use of saleable aggregate products 

c. Blending of sand concentrates (after mercury extraction) back into the non‐saleable 

sediment materials at a ratio no greater than one part sand per ten parts sediment 

d. Placement of non‐saleable sediment as engineered fill under grading permit 

3.2 PROJECT DURATION 

The Project will take place within a three‐year timeline, as summarized below. A detailed 

schedule is presented in Appendix D. 

1. Year 1: 2018‐2019 

• September 2018 – November 2018:  Dry mechanical excavation 

• September 2018 – February 2019: Mercury extraction and processing 

2. Year 2: 2019‐2020 

• May 2019 – August 2019:  Wet cutter‐head dredging 

• May 2019 – August 2019: Mercury extraction and processing 

3. Year 3: 2020‐2021 (Pending Additional Funding) 

• August 2020 – November 2020:  Dry mechanical excavation 

• September 2020 – February 2021: Mercury extraction and processing 

Dredging may be performed between April 1 and November 30 each year unless precluded by 

winter storms. The on‐land extraction process may take place during the winter as weather 

permits. Days of operation are Monday through Saturday.  
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Figure 3.1 – Conceptual Layout of Mercury Extraction Plant 

 
Aerial photograph from Google Earth, imagery date October 2011 

  

3.3 ANTICIPATED PRODUCTION 

The following production rates are anticipated: 

• The three‐year Project is expected to remove approximately 100,000 cubic yards of 

sediment from the upper end of Combie Reservoir.  

• A maximum of 720,000 gallons per day (GPD) slurry will be generated by the cutter head 

suction dredge and pumped to the extraction system. The average is expected to be 

576,000 GPD. 

• A maximum of 1,000,000 GPD treated effluent will be discharged from the on‐land 

treatment system to Combie Pond #3 and then to the Bear River. The average is 

expected to be 800,000 GPD.   

• The mercury extraction equipment will require pumping of approximately 150 gallons 

per minute of fresh water from the Bear River.  

• The estimated annual discharge is 160,000,000 gallons per operational season. 
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3.4 WATER USE 

The mercury extraction process will require pumping of approximately 150 gallons per minute 

of fresh water from the Bear River. Additional water will be required for dust control depending 

upon the season. A water truck is to be used to prevent visible dust emissions in the process 

area and haul road. 

3.5 MAXIMUM DEPTH OF EXCAVATION 

Sediment depth ranges from less than five to deeper than 35 feet in the Project area. The depth 

of sediment removal is not anticipated to exceed 15 feet below the current sediment surface. 

Native soil/rock at the base of the reservoir will not be disturbed.  

3.6 MITIGATION MEASURES 

The following mitigation measures are established in the Project’s 401 Certification, Mitigated 

Negative Declaration and Lake and Streambed Alteration Permit and will be implemented 

during the Project. 

3.6.1 401 Certification 

1. Discharge of material other than what is described in the application is prohibited.  

2. The use of netting material (e.g., monofilament‐based erosion blankets) that could trap 

aquatic dependent wildlife is prohibited within the project area.  

3. Refueling of equipment within the floodplain or within 300 feet of the waterway is 

prohibited. If critical equipment must be refueled within 300 feet of the waterway, spill 

prevention and countermeasures must be implemented to avoid spills.  Refueling areas 

shall be provided with secondary containment including drip pans and/or placement or 

absorbent material.   

4. No hazardous materials, pesticides, fuels, lubricants, oils, hydraulic fluids, or other 

construction related potentially hazardous substances should be stored within a 

floodplain or within 300 feet of a waterway.  The implementation contractor must 

perform frequent inspections of construction equipment prior to utilizing it near surface 

waters to ensure leaks from the equipment are not occurring and are not a threat to 

water quality. 

5. A project‐specific Spill Prevention, Containment and Countermeasure Plan (SPCCP) shall 

be developed and maintained on site. The SPCCP shall outline the practices to prevent, 

minimize, and/or clean up potential spills during implementation of the Project.  The 

Plan must detail the project elements, construction equipment types and location, 

access, and staging and construction sequence. The Plan must also address the potential 

of responding to a spill or prevention of spills occurring within the Project site. 
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6. During construction silt fencing, straw wattles, or other effective management practices 

must be used along the construction zone to minimize soil or sediment along the 

embankments from migrating into the waters of the United States. 

7. All materials resulting from the Project shall be removed from the site and disposed of 

properly. 

8. The Project shall obtain coverage under the NPDES General Permit for Storm Water 

Discharges Associated with Construction and Land Disturbance Activities Order No. 

2009‐0009‐DWQ for discharges to surface waters comprised of storm water associated 

with construction activity, including, but not limited to, demolition, clearing, grading, 

excavation, and other land disturbance activities of one or more acres, or where 

projects disturb less than one acre but are part of a larger common plan of development 

that in total disturbs one or more acres. 

3.6.2 Mitigated Negative Declaration 

Implement each of the mitigation measures specified in the approved Mitigated Negative 

Declaration for the project, as they pertain to biology, hydrology and water quality impacts as 

required by §21081.6 of the Public Resource Code and CEQA Guidelines, CCR Section 15097. 

The following mitigation measures are set forth in the Mitigation Monitoring and Reporting 

Program (MMRP; NID, 2008; see Appendix B of this Implementation Plan).  

Table 3.1 – Mitigation Measures 

Proposed 
Mitigation 

Summary of Measure 
Monitoring 

Responsibility 
Timing 

Verification 
(Date and 
Initials) 

MM IV‐a1  Because Northwest Pond Turtles 
(NWPT) may overwinter in reservoir 
bottom muds, timing of dredging 
operations shall occur outside their 
wintering period (Nov‐March). 

Biologist 
retained by 
NID 

Survey the 
working area 
in advance of 
startup each 
spring 

 

MM IV‐a2  Project personnel shall establish and 
implement precautions (e.g., 
awareness training, low speed limits 
and inspection of vehicles and other 
equipment prior to operation) by a 
permitted biologist to avoid turtle 
mortality associated with Project 
activities. 

Biologist 
retained by 
NID 

All workers 
shall be 
educated at 
the start of 
each season by 
NID’s retained 
biologist 

 

MM IV‐a3  A worker education program shall be 
provided in order to reduce the 
potential for uninformed workers to 
unintentionally or intentionally harass, 
injure or kill NWPT individuals. 

Biologist 
retained by 
NID 

All workers 
shall be 
educated at 
the start of 
each season by 
NID’s retained 
biologist 
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Proposed 
Mitigation 

Summary of Measure 
Monitoring 

Responsibility 
Timing 

Verification 
(Date and 
Initials) 

MM IV‐a4  Relocation of any NWPT individuals 
found in the work zone shall be 
performed by a permitted biologist. 

Biologist 
retained by 
NID 

Upon 
occurrence 

 

MM IV‐a5  Protocol level California Red‐legged 
Frog (CRLF) surveys of all accessible 
sites within the 1.6‐km radius of the 
Project area shall be conducted 
following USFWS guidelines (USFWS, 
2005) prior to Project operations. If 
CRLF are determined to be present as 
a result of these surveys, or if CRLF 
presence is assumed, Mitigation 
Measures VI‐a6 through ‐a11 (below) 
shall be implemented to reduce any 
impacts to a less tan significant level. 

Biologist 
retained by 
NID 

Before start of 
each season 

 

MM IV‐a6  The boundaries of the Project area 
and equipment access routes shall be 
located outside of riparian areas and 
other water bodies to the extent 
possible. 

Biologist 
retained by 
NID 

Before start of 
each season 

 

MM IV‐a7  Best Management Practices (BMPs) 
shall be implemented to confine the 
area to be disturbed to the minimum 
necessary. 

Biologist 
retained by 
NID 

Before start of 
work 

 

MM IV‐a8  Work activities in or near breeding 
areas shall be avoided during the 
breeding season (approximately Nov‐
June) to reduce potential adverse 
impacts, particularly to eggs and 
tadpoles. 

Biologist 
retained by 
NID 

Before start of 
each season 

 

MM IV‐a9  CRLF individuals found in the work 
zone shall be relocated by a permitted 
biologist to minimize injury or 
mortality.  

Biologist 
retained by 
NID 

Upon 
occurrence 

 

MM IV‐a10  A worker education program shall be 
provided by a permitted biologist; the 
potential for uninformed workers to 
unintentionally or intentionally harass, 
injure or kill CRLF could be greatly 
reduced by informing workers of the 
presence and protected status of this 
species and the measures that are 
being implemented to protect it 
during Project operations.  

Biologist 
retained by 
NID 

Before start of 
each season 
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Proposed 
Mitigation 

Summary of Measure 
Monitoring 

Responsibility 
Timing 

Verification 
(Date and 
Initials) 

MM IV‐a11  Consultation with USFWS shall be 
sought to identify any additional 
required authorizations and 
implement any specified avoidance 
and minimization measures for CRLF. 

Biologist 
retained by 
NID 

Before start of 
each season 

 

MM IV‐a12  Protocol‐level bald‐eagle nesting 
surveys shall be performed during 
each year of Project operations 
following CDFW guidelines (Jackman 
and Jenkins, 2004). If such surveys 
confirm the absence of this species, 
the project will have no impacts on 
this species and no mitigation is 
necessary. If such surveys establish 
the presence of eagles nesting near 
the Project area, implementation of 
Mitigations Measures IV‐a13 and ‐a14 
(below) would insure that any 
potential impacts are less than 
significant for this species.   

Biologist 
retained by 
NID 

Before start of 
each season 

 

MM IV‐a13  Dredging and other operational 
activities that could potentially disturb 
eagles shall occur no closer than 200 
meters (660 feet) from any bald eagle 
nesting site unless exceptions are 
granted by USFWS and/or CDFW. 

Biologist 
retained by 
NID 

If found   

MM IV‐a14  Work activities near active nests shall 
occur outside the bald eagle breeding 
season or limited operating period 
(LOP). The LOP in northern California is 
typically 1 January to 1 August, unless 
exceptions are granted by the USFWS 
and/or CDFW. 

NID  Upon 
occurrence 

 

MM IV‐a15  Annual protocol‐level surveys for 
Brandegee’s clarkia shall be conducted 
during each year of Project operation. 
If protocol‐level surveys confirm the 
absence of this species, the Project 
will have no impacts and no mitigation 
is necessary. If such surveys establish 
the presence of Brandegee’s clarkia in 
the Project area, implementation of 
the Mitigation Measures MM IV‐a16 
through ‐a18 (below) would ensure 
that any potential impacts would be 
less than significant for this species.  

Biologist 
retained by 
NID 

Upon 
occurrence 
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Proposed 
Mitigation 

Summary of Measure 
Monitoring 

Responsibility 
Timing 

Verification 
(Date and 
Initials) 

MM IV‐a16  Habitat occupied by Brandegee’s 
clarkia shall be protected by 
establishing an exclusion zone around 
the perimeter of such habitat where 
feasible. The exclusion zone shall be 
temporarily fenced or staked and 
flagged in the field by a trained 
professional botanist. Project 
infrastructure and activities (i.e., 
staging areas, equipment access 
routes, etc.) will be located outside of 
this exclusion zone.  

Biologist 
retained by 
NID 

Upon 
occurrence 

 

MM IV‐a17  Activities should be restricted to the 
dry season, and the flowering period 
for this species (approximately May‐
July) shall be avoided if possible. 

NID  Upon 
occurrence 

 

MM IV‐a18  All known locations of Brandegee’s 
clarkia in the Project area shall be 
monitored during Project operations 
to assess the effectiveness of 
protection measures.  

Biologist 
retained by 
NID 

Upon 
occurrence 

 

MM V‐1  Adjust the southwest Project 
boundary to avoid disturbance to a 
minimum of 200 feet of the shoreline 
and or by rotating the southwest 
Project boundary at the Placer County 
shoreline in a north‐south direction to 
avoid the culturally sensitive area in 
vicinity of the five isolated artifacts 
identified during the pedestrian 
survey.  

NID  Prior to start of 
maintenance 
operations 

 

MM V‐2  Should there be a discovery consisting 
of human remains, the Placer County 
or Nevada Coroner and Native 
American Heritage Commission shall 
be contacted. At the same time, an 
archeologist shall be contacted to 
evaluate the situation. Work in the 
area would only proceed after 
authorization is granted by the 
respective coroner. 

NID  Upon 
occurrence 

 

MM VIII‐1  Reduce the quantity and rate of 
materials processed to a level such 
that water standards for mercury are 
met in the discharge.  

NID  Upon 
occurrence 
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Proposed 
Mitigation 

Summary of Measure 
Monitoring 

Responsibility 
Timing 

Verification 
(Date and 
Initials) 

MM VIII‐2  Reduce mesh size in turbidity curtain 
within the first clarifying chamber to 
trap more fine sediments.  

NID  Upon 
occurrence 

 

MM VIII‐3  Add additional turbidity curtains to 
create additional containment 
chambers. 

NID  Upon 
occurrence 

 

MM VIII‐4  Re‐process all turbid effluent water 
through the dewatering equipment 
and concentrator for further mercury 
recovery until waste discharge 
requirements are met.  

NID  Upon 
occurrence 

 

MM VIII‐5  Terminate the Project until it can be 
modified to eliminate water discharge 
that exceeds NPDES permit 
thresholds.  

NID  Upon 
occurrence 

 

From Mitigation Monitoring and Reporting Program (NID, 2008) 

3.6.3 Lake and Streambed Alteration Agreement 

Administrative Measures 

1. Documentation at Project site: Make the agreement, any extensions and amendments 

to the agreement, and all related notification materials and CEQA documents readily 

available at the Project site at all times. Documentation shall be presented to CDFW 

personnel or personnel from another state, federal or local agency upon request. 

2. Providing Agreement to Persons at Project Site:  Provide copies of the agreement and 

any extensions and amendments to the agreement to all persons who will be working 

on the Project at the Project site on behalf of NID, including but not limited to 

contractors, subcontractors, inspectors, and monitors. 

3. Notification of Conflicting Provisions:  Notify CDFW if a provision in the agreement 

conflicts or might conflict with a provision imposed on the Project by another local, 

state, or federal agency.  In that event, CDFW shall contact NID to resolve any conflict. 

4. Project Site Entry: CDFW personnel may enter the Project site to verify compliance with 

the Agreement.  CDFW personnel may only enter the Project site when it is safe to do 

so.  When appropriate, CDFW personnel shall contact the Permittee prior to entering 

the construction area. 

5. Notify CDFW of any Project modifications:  At the discretion of CDFW, the agreement 

will be amended to accommodate modifications to the project plans submitted to CDFW 

and/or new Project activities. 
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Avoidance and Minimization Measures 

1. Work Period: The time period for completing the work within the stream zone shall be 

restricted to periods of low stream flow and dry weather.  Construction activities shall 

be timed with awareness of precipitation forecasts and likely increases in stream flow. 

Construction activities within the stream zone shall cease until all reasonable erosion 

control measures, inside and outside of the stream zone, have been implemented prior 

to all storm events.  Revegetation, restoration and erosion control work is not confined 

to this time period. 

2. Work Period Extensions:  At CDFW's discretion, the work period may be extended based 

on the extent of the work remaining, on site conditions and reasonably anticipated 

future conditions.  If the Permittee finds more time is needed to complete the 

authorized activity, the Permittee shall submit a written request for a work period time 

extension to CDFW.  The work period extension request shall provide the following 

information: 1) Describe the extent of work already completed; 2) Provide specific detail 

of the activities that remain to be completed within the stream zone; and 3) Detail the 

actual time required to complete each of the remaining activities within the stream 

zone.  The work period extension request should consider the effects of increased 

stream conditions, rain delays, increased erosion control measures, limited access due 

to saturated soil conditions, and limited growth of erosion control grasses due to cool 

weather.  Photographs of the work completed and the proposed work areas are helpful 

in assisting CDFW in its evaluation.  Time extensions are issued at the discretion of 

CDFW. CDFW will have ten calendar days to approve the proposed work period 

extension.  CDFW reserves the right to require additional measures designed to protect 

natural resources. 

3. Stream Diversions/Dewatering: If work in the flowing portion of the stream is 

unavoidable, the entire stream flow shall be diverted around or through the work area 

during the excavation and/or construction operations.   Stream flow shall be diverted 

using gravity flow through temporary culverts/pipes or pumped around the work site 

with the use of hoses. When any dam or other artificial obstruction is being constructed, 

maintained, or placed in operation, sufficient water shall at all times be allowed to pass 

downstream to maintain aquatic life below the dam pursuant to Fish and Game Code 

section 5937.  The temperature of the diverted water will not be allowed to become 

elevated such that it may be deleterious to aquatic organisms downstream.  The 

dissolved oxygen concentration of the diverted water will not be allowed to drop to a 

level that may be deleterious to downstream aquatic life.  Any temporary dam or other 

artificial obstruction constructed shall only be built from clean materials such as 

sandbags, gravel bags, water dams, or clean/washed gravel that will cause little or no 

siltation. 
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4. Bird Nests:  It is unlawful to take, possess, or needlessly destroy the nest or eggs of any 

bird except as otherwise provided by the Fish and Game Code.  No trees that contain 

active nests of birds shall be disturbed until all eggs have hatched and young birds have 

fledged without prior consultation and approval of a Department representative. 

5. Vegetation Removal:  Disturbance or removal of vegetation shall not exceed the 

minimum necessary to complete operations. Except for the trees specifically identified 

for removal in the notification, no native trees with a trunk diameter at breast height 

(DBH) in excess of four (4) inches shall be removed or damaged without prior 

consultation and approval of a Department representative.  Using hand tools (clippers, 

chain saw, etc.), trees may be trimmed to the extent necessary to gain access to the 

work sites.  All cleared material/ vegetation shall be removed out of the riparian/stream 

zone. 

6. Sediment Control:  Precautions to minimize turbidity/siltation shall be taken into 

account during project planning and implementation. BMPs will be employed including 

but not limited to the use of turbidity curtains surrounding areas being dredged to 

ensure that turbidity levels within the reservoir do not exceed levels as specified within 

the Sacramento/San Joaquin River Basin Plan. Control activities may require the 

placement of silt fencing, coir logs, coir rolls, straw bale dikes, or other siltation barriers 

so that silt and/or other deleterious materials (including remobilized heavy metals) are 

not allowed to re‐enter the reservoir or to pass to downstream below the reservoir.  

Passage of sediment beyond the sediment barrier(s) is prohibited.  If any sediment 

barrier fails to retain sediment, corrective measures shall be taken.  The sediment 

barrier(s) shall be maintained in good operating condition throughout the construction 

period and the following rainy season.  Maintenance includes, but is not limited to, 

removal of accumulated silt and/or replacement of damaged silt fencing, coir logs, coir 

rolls, and/or straw bale dikes. The use of monofilament netting based erosion control 

blankets is prohibited within the stream zone or associated riparian areas.  The 

Permittee is responsible for the removal of non‐biodegradable silt barriers (such as 

plastic silt fencing) or the netting surrounding coir logs and/or rolls, after the disturbed 

areas have been stabilized with erosion control vegetation (usually after the first 

growing season). Upon CDFW determination that turbidity/siltation levels resulting from 

project related activities constitute a threat to aquatic life, activities associated with the 

turbidity/siltation shall be halted until effective CDFW‐approved control devices are 

installed or abatement procedures are initiated. 

7. Pollution Control:   Utilize BMPs to prevent spills and leaks into water bodies.  If 

maintenance or refueling of vehicles or equipment must occur on‐site, use a designated 

area and/or a secondary containment, located away from drainage courses to prevent 

the runoff of storm water and the runoff of spills. Ensure that all vehicles and 

equipment are in good working order (no leaks).  Place drip pans or absorbent materials 

under vehicles and equipment when not in use. Ensure that all construction areas are 
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covered by a site‐wide spill response plan and have proper spill cleanup materials 

(absorbent pads, sealed containers, booms, etc.) to contain the movement of any spilled 

substances.  Any other substances which could be hazardous to aquatic life, resulting 

from project related activities, shall be prevented from contaminating the soil and/or 

entering the waters of the state.  Any of these materials, placed within or where they 

may enter a stream or lake by the applicant or any party working under contract or with 

the permission of the permittee shall be removed immediately.  CDFW shall be notified 

immediately by the Permittee of any spills and shall be consulted regarding clean‐up 

procedures. 

8. Mercury Containment:  Waters from the processing of the dredged sediments shall not 

be returned to the lake without testing for mercury concentrations. Only water meeting 

CRWQCB standards may be allowed to return to the lake. 

Compensatory Measures 

1. Site Restoration. All exposed/disturbed areas and access points within the stream zone 

left barren of vegetation as a result of the construction activities shall be restored using 

locally native grass seeds, locally native grass plugs and/or a mix of quick growing sterile 

non‐native grass with locally native grass seeds.  Seeded areas shall be covered with 

broadcast straw and/or jut netted (monofilament erosion blankets are not authorized). 

Riparian trees and native shrubs removed as a result of construction activities shall be 

mitigated on site to maximum extent possible. 

The Stream Zone comprises all components of a stream, including the channel, bed, banks, and 

floodplains.  The Stream Zone is the land, including vegetation, that bounds a lake or the 

channel of a stream and that defines the lateral extent of their waters. 

3.7 EQUIPMENT 

Equipment is listed below for site mobilization; development and construction; dredge 

assembly and support; and construction administration.  

Table 3.2 – Site Mobilization Equipment List 

QUANTITY  EQUIPMENT TYPE  EQUIPMENT USE 

1  Caterpillar D6T bulldozer  Clearing, grubbing 

1  Komatsu 220 excavator with thumb  Grubbing, loading 

1  2,000‐gallon water truck  Dust control, fire protection 

1  High‐side semi end‐dump  Debris removal 

1  Survey and GPS model for bulldozer  Grade control, as‐builts 

Equipment list provided by GLEI 
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Table 3.3 – Development and Construction Equipment List 

QUANTITY  EQUIPMENT TYPE  EQUIPMENT USE 

1  Caterpillar 1055 telehandler forklift  Unloading, pipe transport, site support 

1  Caterpillar D6T bulldozer  Grading and finishing pond and contain. 

1  Komatsu 220 excavator with thumb  Finish work, ditching, berm construction 

1  2,000‐gallon water truck  Dust control, soil treatment, fire supp. 

1  Survey and GPS model for bulldozer  Grade control, as‐builts 

1  Cat 299 skid steer w/ bucket, forks  Pipe welding support 

1  JD 310 backhoe w/ bucket, forks  Pipe welding support 

1  Caterpillar CS 64 smooth drum roller  Compaction, pond, containment, areas 

2  McElroy Trac Star 6‐18 HDPE welder  Pipe welding 

1  Booster pump  Sediment transport to plant 

1  Rough terrain crane  Set booster pump and connect floating line 

1  5,900 ft HDPE discharge pipe  Sediment transport to plant 

Equipment list provided by GLEI 

Table 3.4 – Dredge Assembly and Support Equipment List 

QUANTITY  EQUIPMENT TYPE  EQUIPMENT USE 

1  Diesel 8‐inch cutter head dredge  Sediment removal 

1  Rough terrain crane  Dredge unloading, assembly, launch 

1  Work boat  Dredge access, support, fuel 

1  1,000 ft floating discharge pipe  Dredge product delivery to booster pump 

1  Caterpillar 1055 telehandler forklift  Dredge assembly, floating pipe assembly 

1  Booster pump with containment  Sediment transport to plant 

1  375 ft Silt curtain  Secondary protection for discharge area 

1  Fuel tank and containment  Support dredge, booster, work boat 

1  Ste marine signage, buoys, delineation  Near‐dredge operation safety 

2  Water‐borne spill kits  Containment at work boat and booster 

1  Silt curtain and associated material  Containment of sediment at dredge area 

1  TriFlo 1500 desanding/desilting plant  Separation of <#200 particle sizes 

Equipment list provided by GLEI 

Table 3.5 – Administrative Equipment List 

QUANTITY  EQUIPMENT TYPE 

1  Job trailer with desks, chairs, tables, safety equipment 

1  Small generator with containment 

1  Two‐way radios 

4  Spill kits 

1  SWPPP materials 

1  Signage, delineators, traffic cones 

  Equipment list provided by GLEI 
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3.8 PROJECT PHASES AND TASKS 

This section describes the Project tasks and estimated completion times. A detailed 

implementation schedule is presented in Appendix D. 

Table 3.6 – Project Schedule, Year 1 

YEAR 1 PLANNING AND DESIGN  MARCH‐JUNE 2018 

NID 
Confirm and approve overall Project objectives and schedule 
Execute and administer grant and contracts 
Perform cadastral and topographic surveys of process area 

NV5 

Review permit requirements and prepare amendments 
Define procedures for water quality and process monitoring 
Prepare Implementation Plan 
Prepare Quality Assurance Plan 
Prepare Health and Safety Plan 
Prepare Storm Water Pollution Prevention Plan (SWPPP) 
Prepare Spill Prevention, Containment and Countermeasure Plan (SPCCP) 

GLEI 
Prepare work plan for sediment removal and processing 
Prepare process site layout and design 
Prepare site safety plan 

TSF  Prepare work plan for public outreach 

USGS  Prepare work plan for environmental monitoring 

 

YEAR 1 MOBILIZATION AND SITE CONSTRUCTION  SEPTEMBER 2018 

NID 
Lower Combie Reservoir water surface 
Administer grant and contracts 

NV5 
Pre‐excavation sediment sampling and analysis 
Pre‐operation compliance monitoring 
Periodic construction monitoring and documentation 

GLEI 

Mobilization  
Process site grading and construction 
Plant construction 
Storm water BMP installation 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 
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YEAR 1 IMPLEMENTATION – DRY EXCAVATION  SEPTEMBER‐OCTOBER 2018 

NID 
Maintain Combie Reservoir water surface 
Administer grants and contracts 

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 

GLEI 

Pre‐excavation survey of excavation area, stockpile area and placement area 
Mat installation 
Sediment excavation 
Sediment stockpiling 
Sediment placement and compaction 
Post‐excavation survey of excavation area, stockpile area and placement area 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

 

YEAR 1 IMPLEMENTATION – EXTRACTION AND PROCESSING  SEPTEMBER‐DECEMBER 2018 

NID  Administer grant and contracts 

NV5 
Compliance monitoring and documentation 
Performance monitoring and documentation 
Storm water monitoring 

GLEI 
Pond maintenance and temporary closure 
Plant operation 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

 

YEAR 1 WINTERIZATION AND DEMOBILIZATION  DECEMBER 2018 

NID  Administer grant and contracts 

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 
Annual reporting 

GLEI 
Winterization 
Equipment demobilization 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 
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Table 3.7 – Project Schedule, Year 2 

YEAR 2 PLANNING AND DESIGN  JANUARY‐FEBRUARY 2019 

NID  Administer grant and contracts 

NV5 

Review Year 1 performance and compliance and overall system effectiveness 
Review permit requirements and prepare amendments if necessary 
Review and revise Implementation Plan if necessary 
Update SWPPP and SPCCP to address system modifications if necessary 

GLEI 
Review and revise work plan for sediment removal and processing if necessary 
Review and revise process site layout and design if necessary 

TSF  Review and update work plan for public outreach if necessary 

USGS  Review and work plan for environmental monitoring if necessary 

 

YEAR 2 MOBILIZATION AND SITE CONSTRUCTION  MARCH 2019 

NID  Administer grant and contracts 

NV5 
Pre‐operation compliance monitoring 
Periodic construction monitoring and documentation 

GLEI 

Mobilization  
Dredge assembly and testing 
Conveyance pipeline installation 
Booster pump installation 
Plant modification 
Storm water BMP installation 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

 

YEAR 2 IMPLEMENTATION – WET DREDGING AND PROCESSING  APRIL‐JULY 2019 

NID  Administer grant and contracts 

NV5 
Compliance monitoring and documentation 
Performance monitoring and documentation 
Storm water monitoring 

GLEI 

Dredge operation 
Plant operation 
Pond maintenance 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 
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YEAR 2 WINTERIZATION AND DEMOBILIZATION  AUGUST 2019 

NID  Administer grant and contracts 

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 
Annual reporting 

GLEI 

Winterization 
Dredge, pipe and booster pump demobilization 
Equipment demobilization 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

 
Table 3.8 – Project Schedule, Year 3 (Pending Additional Funding) 

YEAR 3 PLANNING AND DESIGN  JANUARY‐FEBRUARY 2020 

NID  Administer grant and contracts 

NV5 

Review Year 2 performance and compliance and overall system effectiveness 
Review permit requirements and prepare amendments if necessary 
Review and revise Implementation Plan if necessary 
Update SWPPP and SPCCP to address system modifications if necessary 

GLEI 
Review and revise work plan for sediment removal and processing if necessary 
Review and revise process site layout and design if necessary 

TSF  Review and update work plan for public outreach if necessary 

USGS  Review and work plan for environmental monitoring if necessary 

 

YEAR 3 MOBILIZATION AND SITE CONSTRUCTION  SEPTEMBER 2020 

NID 
Lower Combie Reservoir water surface 
Administer grant and contracts 

NV5 
Pre‐excavation sediment sampling and analysis 
Pre‐operation compliance monitoring 
Periodic construction monitoring and documentation 

GLEI 
Mobilization  
Plant modification 
Storm water BMP installation 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 
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YEAR 3 IMPLEMENTATION – DRY EXCAVATION  SEPTEMBER‐OCTOBER 2020 

NID 
Maintain Combie Reservoir water surface 
Administer grants and contracts 

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 

GLEI 

Pre‐excavation survey of excavation area, stockpile area and placement area 
Mat installation 
Sediment excavation 
Sediment stockpiling 
Sediment placement and compaction 
Post‐excavation survey of excavation area, stockpile area and placement area 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

 

YEAR 3 IMPLEMENTATION – EXTRACTION AND PROCESSING  SEPTEMBER‐OCTOBER 2020 

NID  Administer grant and contracts 

NV5 
Compliance monitoring and documentation 
Performance monitoring and documentation 
Storm water monitoring 

GLEI 
Pond maintenance and temporary closure 
Plant operation 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

  

YEAR 3 WINTERIZATION AND DEMOBILIZATION  OCTOBER 2020 

NID  Administer grant and contracts   

NV5 
Periodic construction monitoring and documentation 
Storm water monitoring 
Annual reporting 

GLEI 
Final winterization 
Final equipment demobilization 
Storm water management, BMP installation and maintenance 

TSF  Public outreach tasks pursuant to work plan 

USGS  Environmental monitoring tasks pursuant to work plan 

 

IMPLEMENTATION CLOSEOUT AND FINAL DOCUMENTATION  OCTOBER 2020 

NID  Close out grant and contracts 

NV5 
Review and evaluate Year 3 results and overall Project results 
Prepare summary report 
Prepare storm water notice of termination 

GLEI  Contract closeout 

TSF  Perform final outreach and provide content for summary report 

USGS  Prepare summary report 
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4 PROJECT STRUCTURE AND ORGANIZATION 

This section is intended to facilitate effective communication and planning between the Project 

partners and to facilitate collaborative design review and modification during the multi‐year 

implementation process. The Project’s general organizational structure is presented in the 

following chart.  

Figure 4.1 – Organizational Chart 

 

4.1 ROLES AND RESPONSIBILITIES 

4.1.1 Owner 

Nevada Irrigation District (NID) is the owner and grant recipient and is responsible for the 

overall grant implementation and Project implementation.  

4.1.2 Funding Agency 

The California Department of Water Resources (DWR) is the primary funding agency. Project 

funding is provided through the Proposition 13 Bay‐Delta Multipurpose Water Management 

Program.  
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4.1.3 Owner’s Representative 

Holdrege & Kull, An NV5 Company (NV5) is NID’s representative and is responsible for project 

management, including construction management (CM) and quality assurance (QA). CM duties 

include facilitating the administration of the implementation contract and coordinating with the 

implementation contractor, permitting agencies, Project partner organizations, QA personnel 

and analytical laboratories. QA duties include regulatory compliance monitoring, performance 

monitoring and Project documentation. Compliance monitoring and performance monitoring 

are described in Sections 5 and 6 of this plan. Documentation is described in Section 9.  

4.1.4 Implementation Contractor 

Great Lakes Environmental & Infrastructure (GLEI) is the implementation contractor and is 

responsible for Project execution and site safety.  

4.1.5 Environmental Monitoring 

The United States Geological Survey (USGS) is responsible for the development of a conceptual 

model for mercury cycling in the food web and environmental media in Combie Reservoir, and 

for evaluating changes in the mercury cycle related to Project implementation. To develop the 

model and evaluate changes, USGS will monitor total mercury, methylmercury, mercury 

isotopes, nutrients and general water quality parameters related to environmental media 

(including surface water, sediment and pore water) and biota (including zooplankton and fish) 

in Combie Reservoir before and after the Project. Biota (fish) monitoring and a limited scope of 

water quality monitoring will be performed during the Project. Environmental monitoring is 

described in Section 7 of this plan. 

4.1.6 Public Outreach and Education 

The Sierra Fund (TSF) will perform public outreach and education, including the facilitation of a 

technical advisory committee; communication with policy and agency leaders, regulators, 

consultants, and other interested stakeholders; public outreach regarding mercury in fish and 

fish consumption; and preparation of educational materials regarding mercury and fish 

consumption. Public outreach and education is described in Section 8 of this plan.   

4.1.7 Permitting Agencies 

Permitting and Regulatory Agencies include the California Regional Water Quality Control 

Board, Central Valley Region (CRWQCB) and the California Department of Fish and Wildlife 

(CDFW). 

4.2 KEY CONTACTS 

Key contacts for each of the Project partner organization are listed in the following table. 

Additional contacts and mailing addresses are listed in Appendix A.  
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Table 4.1 – Key Contact List 

Organization  Role 
Key 

Contact 
Telephone  Email 

NID  Owner 
Greg 

Jones 

(530) 

273‐6185 
JonesG@nidwater.com 

DWR  Funding Agency 
Amanda 

Ott 

(916) 651‐

9638 
Amanda.Ott@water.ca.gov 

NV5 
Owner’s 

Representative 

Jason 

Muir 

(530) 

478‐1305 
Jason.Muir@NV5.com 

GLEI 
Implementation 

Contractor 

Dave 

Hamilton 

(916) 

462‐6419 
DaveHamilton@gleis.com 

USGS 
Environmental 

Monitoring 

Jacob 

Fleck 

(916) 

278‐3063 
JAFleck@usgs.gov 

TSF  Public Outreach 
Carrie 

Monohan 

(530) 

265‐8454 
Carrie.Monohan@sierrafund.org 

CRWQCB 
Permitting 

Agency 

Michelle 

Snapp 

(916) 

464‐4824 
Michelle.Snapp@waterboards.ca.gov 

CRWQCB 
Permitting 

Agency 

Stephanie 

Tadlock 

(916) 

464‐4644 
Stephanie.Tadlock@waterboards.ca.gov

CDFW 
Permitting 

Agency 

Amy 

Kennedy 

(916) 

358‐2842  
Amy.Kennedy@wildlife.ca.gov 

 

4.3 ROUTINE COMMUNICATION 

4.3.1 Tailgate Meetings 

GLEI will facilitate daily pre‐work tailgate meetings will be held to discuss operations and safety 

issues. 

4.3.2 Partner Meetings 

NID will host periodic meetings with Project partners to discuss Project implementation, 

monitoring results and system improvements. 

4.3.3 Submittals and Requests for Information 

NV5 will review and distribute technical submittals and requests for information. Contact 

information is listed in the table above. 

4.3.4 System Variances, Non‐Conformances and Corrective Actions 

System variances, non‐conformances and corrective actions are to be reported to NV5, who will 

make the appropriate notifications (Project partners and regulatory agencies). When feasible, 

action should be taken at the time of the variance to correct the problem. If immediate 

corrective action is not feasible, then NV5 will facilitate the communications necessary to 

determine an appropriate corrective action.  
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4.4 UNINTENTIONAL RELEASES AND CORRECTIVE ACTIONS 

General guidelines for notification and response to unintentional releases are summarized 

below:  

• In the event of an unintentional release, NID and NV5 should be notified immediately. 

• As required by the 401 Certification, NID is to notify CRWQCB within five calendar days 

of any unanticipated discharge to soil or water.  

• Unanticipated discharges may include but are not limited to construction materials, 

hazardous materials, pesticides, fuels, lubricants, oils, hydraulic fluids, raw cement, 

concrete, asphalt, paint, coating materials, drilling fluids or other potentially hazardous 

substances. 

• The Spill Prevention, Containment and Countermeasure Plan (SPCCP) establishes 

emergency response notifications and procedures to be followed in the event of a 

release of fuel or other oil product.  

• The Storm Water Pollution Prevention Plan (SWPPP) establishes procedures for site 

preparation in the event that rain is forecast and establishes protocols for storm water 

monitoring results that exceed the action levels. 
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5 COMPLIANCE MONITORING 

NV5 will perform compliance monitoring during the Project. This section describes procedures 

for compliance monitoring required to demonstrate that the Project is conducted in accordance 

with permit requirements. 

5.1 HEALTH AND SAFETY 

The Health and Safety Plan (HSP) presented in Appendix E sets forth procedures for health and 

safety and emergency response for NV5 personnel that are considered minimum standards for 

all personnel working on the Project site. GLEI is responsible for overall site safety and is 

required to prepare a site safety plan for contractor personnel, other site workers and visitors.  

5.2 QUALITY CONTROL AND QUALITY ASSURANCE 

The Quality Assurance Plan (QAP) presented in Appendix F describes procedures to be 

implemented by NV5 to promote and document data quality for performance and compliance 

monitoring.  The QAP includes procedures related to: 

• Data collection, evaluation and reporting; 

• Data quality objectives, measurement quality objectives, and data review, validation 

and management;  

• Field and laboratory test methods, sample containers, sample preservation, packaging 

and custody procedures; and 

• Field and laboratory quality control. 

5.3 PERMIT REQUIREMENTS 

Discharge from the Project is subject to the following requirements: 

• Clean Water Act Section 401 Technically Conditioned Water Quality Certification: 

Nevada Irrigation District, Combie Reservoir Sediment and Mercury Removal Project 

(WDID#5A29CR00068), Nevada and Placer Counties (401 Certification; CRWQCB, 

December 14, 2012) 

• Notice of Applicability (NOA) for General Waste Discharge Requirements Order R5‐2016‐

0076, Limited Threat Discharges to Surface Water, for the Combie Reservoir Sediment 

and Mercury Removal Project (WDRs; CRWQCB, February 16, 2018; Order R5‐2016‐

0076‐01, NPDES No. CAG9950002) 

• Lake and Streambed Alteration Agreement (Notification No. 1600‐2010‐0180‐R2) 

(CDFW; December 21, 2011; extension dated November 16, 2017) 

• General Permit for Storm Water Discharges Associated with Construction and Land 

Disturbance Activities, Order No. 2009‐0009‐DWQ 

• Code of Federal Regulations (CFR) Title 40, Part 112, Oil Pollution Prevention (Spill 

Prevention, Control and Countermeasure Plan) 

Permit documents outlining specific reporting requirements are presented in Appendix B.  
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5.4 SURFACE WATER MONITORING 

5.4.1 401 Certification 

Pursuant to the 401 Certification (CRWQCB, 2012; see Appendix B), surface water sampling is 

required: 

1. When performing any in‐water work;  

2. In the event that Project activities result in any materials reaching surface waters; or 

3. When any activities result in the creation of a visible plume in surface waters. 

Monitoring is to be performed at the following locations, as depicted below:  

1. Upstream out of the influence of the Project (location RSW‐001); and 

2. 300 feet downstream of the work area (location RSW‐002). 

Monitoring parameters are listed below. Monitoring locations are depicted on the following page. 

Table 5.1 – Monitoring Parameters for 401 Certification  

Parameter  Unit  Type of Sample 

Minimum 

Sampling 

Frequency 

Required 

Analytical Test 

Method 

Turbidity  NTU  Grab (1) 

Every 4 hours 

during in‐water 

work 

EPA 180.1, 

Standard Method 

2130 B‐2011 (2) 

Settleable 

material 
ml/L  Grab (1) 

Every 4 hours 

during in‐water 

work 

Volumetric 

(Imhoff cone) 

(2)(5) 

Visible 

construction‐

related pollutants 

(3) 

Observations  Visual Inspections 

Continuous 

throughout the 

construction 

period 

n/a 

Temperature  degrees C  Grab (1) 

Every 4 hours 

during in‐water 

work 

Standard Method 

2550 B‐2010 (2) 

CRWQCB, 2012 
Notes: 

(1) Grab sample shall not be collected at the same time each day to get a complete representation of 
variations in the receiving water. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations 
(CFR) Part 136 (available at https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are 
specified for a given pollutant, method shall be approved by Central Valley Water Board staff. 

(3) Visible construction‐related pollutants include oil, grease, foam, fuel, petroleum products, and 
construction‐related, excavated, organic or earthen materials. 

(4) NTU = nephelometric turbidity unit 
(5) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method 

detection limit for measurement of settleable solids: Fill an Imhoff cone to the one‐liter mark with a 
thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside 
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surface of the cone with a stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the 
volume of settled material in the cone as milliliters per liter. Where a separation of settleable and 
floating materials occurs, do not include the floating material in the reading. Notwithstanding any 
provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this 
part shall be 0.4 ml/l.  

Figure 5.1 – Map of Compliance Monitoring Points 

 
Aerial photograph from Google Earth, imagery date October 2011 
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5.4.2 Waste Discharge Requirements 

Pursuant to the Notice of Applicability (CRWQCB, 2018; see Appendix B), monitoring in 

accordance with the Limited Threat General Order shall begin upon initiation of discharge. 

Monitoring and reporting requirements are set forth in Attachment C of the Limited Threat 

General Order (see Appendix B of this Implementation Plan). Project‐specific monitoring and 

reporting requirements for the effluent and receiving water are set forth in the Notice of 

Applicability and are summarized below.  

Monitoring is to be performed at the following locations. 

Table 5.2 – Monitoring Points for Limited Threat General Order 

Discharge 

Point Name 

Monitoring 

Location 

Name 

Monitoring Location Description 

001  EFF‐001 

A location where a representative sample of the effluent can be 

collected prior to discharging to Bear River within 50 feet of the final 

treatment of turbidity curtains. 

n/a  RSW‐001 
Bear River, approximately 200 feet upstream of the 

Material Separation and Dewatering System. 

n/a  RSW‐002 
Combie Reservoir, approximately 200 feet downstream from the 

furthest extent of dredging in Combie Reservoir (southwestern edge). 

CRWQCB, 2018 

When discharging to surface water, effluent monitoring at location EFF‐001 will include the 

following parameters. 

Table 5.3 – Effluent Monitoring Parameters for Limited Threat General Order 

Parameter  Unit 
Sample 

Type 

Minimum 

Sampling 

Frequency 

Required 

Analytical 

Test 

Method 

Total flow  MGD  Estimate  1/day  (1) 

Electrical conductivity @25°C  umhos/com  Grab  1/quarter  (1), (2) 

pH  standard units  Grab  1/day  (1), (2) 

Turbidity  NTU  Grab  1/day  (1), (2) 

TSS  mg/L  Grab  1/week  (2) 

Manganese, total recoverable  ug/L  Grab  1/month  (2) 

Mercury, total recoverable  ug/L  Grab  1/month  (2), (3), (4) 

Methylmercury, total recoverable  ng/L  Grab  1/month  (2), (3), (4) 

Acute toxicity  % survival  Grab  1/project term  (2), (5) 

Chronic Toxicity  n/a  Grab  1/project term  (2), (5) 

CRWQCB, 2018 
Notes: 

(1) A hand‐held field meter may be used, provided the meter utilizes an EPA‐approved algorithm/ 
method and is calibrated and maintained in accordance with the manufacturer's instructions. 
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A calibration and maintenance log for each meter used for monitoring required by this Monitoring 
and Reporting Program shall be maintained at the Facility. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 or by methods 
approved by the CRWQCB. 

(3) Unfiltered methylmercury and total mercury samples shall be taken using clean hands/dirty hands 
procedures, as described in EPA Method 1669, Sampling Ambient Water for Trace Metals at EPA 
Water Quality Criteria Levels, for collection of equipment blanks (Section 9.4.4.2), and shall be 
analyzed by EPA Method 1630/1631 (Revision E) with a reporting limit of 0.05 ng/L for 
methylmercury and 0.5 ng/L for total mercury. 

(4) For priority pollutant constituents the reporting level shall be consistent with Sections 2.4.2 and 2.4.3 
of the Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and 
Estuaries of California. 

(5) Chronic and acute toxicity testing shall be conducted within 3 months of initiation of discharge.  For 
acute toxicity testing, the test species shall be fathead minnows (Pimephales promelas).  See the 
Monitoring and Reporting Program (NOA Attachment C) for toxicity monitoring requirements. 

 

When discharging to surface water, receiving water monitoring at locations RSW‐001 and 

RSW‐002 includes the following parameters. 

Table 5.4 – Receiving Water Parameters for Limited Threat General Order 

Parameter  Unit 
Sample 

Type 

Minimum 

Sampling 

Frequency 

Required 

Analytical 

Test Method 

Dissolved Oxygen  mg/L  Grab  1/month  (1), (2) 

Electrical conductivity @25°C  umhos/com  Grab  1/month  (1), (2) 

Hardness, total, as CaCO3  mg/L    1/month  (1), (2) 

pH  standard units  Grab  1/month  (1), (2) 

Temperature  degrees F  Grab  1/month  (1), (2) 

Turbidity  NTU  Grab  1/month  (1), (2) 

CRWQCB, 2018 
Notes: 

(1) A hand‐held field meter may be used, provided the meter utilizes an EPA‐approved algorithm/ 
method and is calibrated and maintained in accordance with the manufacturer's instructions. A 
calibration and maintenance log for each meter used for monitoring required by this Monitoring and 
Reporting Program shall be maintained at the Facility. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 or by methods 
approved by the CRWQCB. 

In conducting the receiving water sampling, a log shall be kept of the receiving water conditions 

throughout the reach bounded by RSW‐001 and RSW‐002. Attention shall be given to the 

presence or absence of: 

a. Floating or suspended matter 

b. Discoloration 

c. Bottom deposits 

d. Aquatic life 

e. Visible films, sheens, or coatings 
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f. Fungi, slimes, or objectionable growths 

g. Potential nuisance conditions 

Notes on receiving water conditions shall be summarized in the monitoring report. 

5.5 EFFLUENT LIMITATIONS AND DATA EVALUATION 

5.5.1 401 Certification 

Effluent limitations set forth in the 401 Certification (CRWQCB, 2012; see Appendix B) are listed 

below: 

A. Activities shall not cause turbidity increases in surface water to exceed: 

i) Where natural turbidity is less than 1 nephelometric turbidity units (NTU), 

controllable factors shall not cause downstream turbidity to exceed 2 NTU; 

ii) Where natural turbidity is between 1 and 5 NTU, increases shall not exceed 1 NTU; 

iii) Where natural turbidity is between 5 and 50 NTU, increases shall not exceed 20 

percent; 

iv) Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10 

NTU; and 

v) Where natural turbidity is greater than 100 NTU, increases shall not exceed 10 

percent.    

Except that these limits will be eased during in‐water working periods to allow a 

turbidity increase of 15 NTU over background turbidity.  In determining compliance with 

the above limits, appropriate averaging periods may be applied provided that beneficial 

uses will be fully protected.  Averaging periods may only be used with prior approval of 

the Central Valley Water Board staff. 

B. Activities shall not cause settleable matter to exceed 0.1 ml/L in surface waters as 

measured in surface waters within 300 feet downstream of the project. 

C. Activities shall not cause temperature in surface waters to increase more than 5°F above 

natural receiving water temperature for waters with designated COLD or WARM 

beneficial uses. 

 

5.5.2 Waste Discharge Requirements 

According to the Notice of Applicability (CRWQCB, 2018; see Appendix B) effluent limitations 

for acute toxicity, manganese, mercury and pH, as specified in Section V.A.1 of the Limited 

Threat General Order (Appendix B), are applicable to Project discharge. The applicable effluent 

limitations are listed below: 

1. pH (Section V.A.1.b.ii). The pH of all limited threat discharges within the Sacramento and 

San Joaquin River Basins (except Goose Creek) shall at all times be within the range of 

6.5 and 8.5. 
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2. Whole Effluent Toxicity, Acute (Section V.A.3.b).  Survival of aquatic organisms in 96‐

hour bioassays of undiluted waste for all limited threat discharges shall be no less than: 

i.  70%, minimum for any one bioassay; and 

ii.  90%, median for any three consecutive bioassays. 

The Bear River is listed for mercury on the Clean Water Act 303(d) List of impaired water 

bodies.  A Total Maximum Daily Load (TMDL) has not yet been established for Bear River. 

However, the Project plans to disturb mercury‐containing sediment in order to remove mercury 

from the sediment. Therefore, mercury effluent limitations are established in the Notice of 

Applicability and are listed below: 

Table 5.5 – Monitoring Requirements for Limited Threat General Order 

Parameter  Unit 

Effluent Limitations 
Section 

Reference
Average 

Monthly 

Maximum 

Daily 

Manganese, total recoverable  ug/L  80  160  V.A.1.e 

Mercury, total recoverable  ug/L  0.05  0.10  V.A.1.f 

CRWQCB, 2018 

Receiving water limitations and references to the Limited Threat General Order (see 

Appendix B) are listed below:

• Bacteria (VIII.A.2); 

• Biostimulatory substances (VIII.A.3); 

• Chemical constituents (VIII.A.4); 

• Color (VIII.A.5); 

• Dissolved oxygen (VIII.A.6.a); 

• Floating material (VIII.A.7); 

• Oil and grease (VIII.A.8); 

• pH (VIII.A.9.a); 

• Pesticides ((VIII.A.10); 

• Radioactivity (VIII.A.11); 

• Suspended sediments (VIII.A.12); 

• Settleable substances (VIII.A.13); 

• Suspended material (VIII.A.14); 

• Taste and odors (VIII.A.15); 

• Temperature (VIII.A.16); 

• Toxicity (VIII.A.17); and 

• Turbidity (VIII.A.18.a)

  

5.6 REPORTING 

5.6.1 401 Certification 

The following is required by the 401 Certification (CRWQCB, 2012; see Appendix B). 

Technical Certification 

All reports, notices, or other documents required by the 401 Certification or requested by the 

CRWQCB shall be signed by a principal executive officer, a ranking elected official or a duly 

authorized representative of that person. Any person signing a document under as described 

above shall make the following certification: 
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"I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified 

personnel properly gathered and evaluated the information submitted. Based on my inquiry of 

the person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate, and complete. I am aware there are significant penalties for submitting 

false information, including the possibility of fine and imprisonment for knowing violations."  

Routine Reporting 

A surface water monitoring report shall be submitted to the CRWQCB within two weeks of 

initiation of sampling and every two weeks thereafter. Reports shall be submitted to: 

California Regional Water Quality Control Board, Central Valley Region 

11020 Sun Center Drive, #200 

Rancho Cordova, CA 95670‐6114 

Attention:  Stephanie Tadlock, Stephanie.Tadlock@waterboards.ca.gov 

Data shall be arranged in tabular form so that the sampling locations, date, constituents, and 

concentrations are readily discernible. The data shall be summarized in such a manner to 

illustrate clearly whether the Project complies with the 401 Certification requirements.  

The report shall include surface water sampling results, visual observations, and identification 

of the turbidity increase in the receiving water applicable to the natural turbidity conditions 

specified in the turbidity criteria above. 

Exceedance Reporting 

Notify the CRWQCB immediately if the criteria for turbidity, temperature, settleable matter or 

other water quality objectives are exceeded, or if petroleum products or other organic or 

earthen materials are spilled. 

If unanticipated discharges to the waters of the United States and/or soil occur, notify the 

CRWQCB in writing within 5 calendar days of occurrence.   Unanticipated discharges may 

include, but are not limited to; any construction materials, hazardous materials, pesticides; 

fuels, lubricants, oils, hydraulic fluids, raw cement, concrete, asphalt, paint, coating material, 

drilling fluids, or other construction‐related potentially hazardous substances. 

Notice of Completion 

Provide a Notice of Completion (NOC) no later than 30 days after Project completion. The NOC 

shall demonstrate that the Project has been carried out in accordance with the Project's 

description in the 401 Certification and in any amendments approved.  The NOC shall include a 

map of the project location(s), including final boundaries of any on‐site restoration area(s), if 

appropriate, and representative pre and post construction photographs.  Each photograph shall 

include a descriptive title, date taken, photographic site and photographic orientation. 
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5.6.2 Waste Discharge Requirements 

The following is required by the Notice of Applicability (CRWQCB, 2018; see Appendix B). 

Routine Reporting 

Monitoring Reports shall be submitted to the CRWQCB on a quarterly basis, beginning with the 

Second Quarter 2018. This report shall be submitted on 1 August 2018.  If monitoring samples 

were not obtained within 24 hours of initiation of the discharge, the Discharger must document 

the reasons in the corresponding Monitoring Report. If the discharge has not begun there is no 

need to monitor.  However, a certified Monitoring Report must be submitted stating that there 

has been no discharge.   

Monitoring Report due dates required under the Limited Threat General Order are summarized 

below. 

Table 5.6 – Reporting Schedule for Limited Threat General Order 
Sampling Frequency  Monitoring Period Begins On…  Quarterly Report Due Date 

1/day 

First day of discharge 

1 May (1 Jan – 31 Mar) 

1/week  1 Aug (1 Apr – 30 Jun) 

1/month  1 Nov (1 Jul – 30 Sep) 

1/quarter  1 Feb, of following year (1 Oct – 31 Dec) 

CRWQCB, 2018 

Quarterly Monitoring Reports must be submitted until coverage is formally terminated in 

accordance with the Limited Threat General Order, even if there is no discharge during the 

reporting quarter. 

Notifications 

Notify CRWQCB staff within 24 hours of having knowledge of 1) the start of each new 

discharge, 2) noncompliance, and 3) when the discharge ceases. The CRWQCB shall be notified 

immediately if any effluent limit violation is observed during implementation of the Project. 

Annual Fee 

The required annual fee (as specified in the annual invoice you will receive from the State 

Water Resources Control Board) shall be submitted until the NOA is officially terminated. 

Request for Termination 

Notify CRWQCB in writing when the discharge regulated by the Limited Threat General Order is 

no longer necessary by submitting the Request for Termination of Coverage (Attachment E of 

the Limited Threat General Order, see Appendix B of this Implementation Plan). If a timely 

written request is not received, the Discharger will be required to pay additional annual fees as 

determined by the State Water Resources Control Board. 
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Communication 

All documents, including Monitoring Reports, response to inspections, written notifications, 

and documents submitted to comply with this NOA and the Limited Threat General Order, 

should be submitted to the NPDES Compliance Unit, Attention: Kari Holmes. Ms. Holmes can be 

reached at (916) 464‐4623 or Kari.Holmes@waterboards.ca.gov. 

Include the Monitoring Report Transmittal Form (attached to the NOA) as the first page of each 

monitoring report. 

Convert all documents to a searchable Portable Document Format (pdf) and email them to 

centralvalleysacramento@waterboards.ca.gov.   

Include the following information in the body of the email:  

Attention: NPDES Compliance Unit 
Discharger: Nevada Irrigation District 
Facility: Combie Reservoir Sediment and Mercury Removal Project 
County: Nevada and Placer Counties 
CIWQS place ID: 796256 

Documents that are 50 megabytes or larger must be transferred to a DVD or flash drive and 

mailed to CRWQCB attention “ECM Mailroom‐NPDES".   

5.6.3 Lake and Streambed Alteration Agreement 

Notification at Beginning of Work 

Notify CDFW within two working days of beginning work within the stream zone of Combie 

Reservoir.  Notification shall be submitted as instructed in Contact Information section below.  

Email notification is preferred. 

Notification at Termination of Work 

Upon completion of Project activities, the work area within the stream zone shall be digitally 

photographed.  Photographs shall be submitted to CDFW within two days of completion.  

Photographs and notification shall be submitted as instructed in Contact Information section 

below. Email submittal is preferred. 

Contact Information 

All communication shall be in writing delivered to the address below by mail, fax, or email or to 

such other address as NID or CDFW specifies by written notice to the other.  Refer to the 

project's Notification Number when submitting documents to CDFW. 

Department of Fish and Game 
North Central Region 
1701 Nimbus Road, Suite A Rancho Cordova, CA 95670 
Attn: Lake and Streambed Alteration Program 
Notification #1600‐2010‐0180 R2 
Amy Kennedy, Amy.Kennedy@wildlife.ca.gov 
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6 PERFORMANCE MONITORING 

This section describes procedures for performance monitoring required to evaluate the 

effectiveness and efficiency of the sediment and mercury removal system. The goal of 

performance monitoring is to estimate system input, output and cost for the sediment and 

mercury removal processes employed during the Project. Performance monitoring will be 

conducted by NV5 and GLEI. 

6.1 HEALTH AND SAFETY 

The Health and Safety Plan (HSP) presented in Appendix E sets forth procedures for health and 

safety and emergency response for NV5 personnel that are considered minimum standards for 

all personnel working on the Project site. GLEI is responsible for overall site safety and is 

required to prepare a site safety plan for contractor personnel, other site workers and visitors.  

6.2 QUALITY CONTROL AND QUALITY ASSURANCE 

The Quality Assurance Plan (QAP) presented in Appendix F describes procedures to be 

implemented by NV5 to promote and document data quality for performance and compliance 

monitoring.  The QAP includes procedures related to: 

• Data collection, evaluation and reporting; 

• Data quality objectives, measurement quality objectives, and data review, validation 

and management;  

• Field and laboratory test methods, sample containers, sample preservation, packaging 

and custody procedures; and 

• Field and laboratory quality control. 

6.3 KEY PARAMETERS 

Key parameters are listed below with their component monitoring requirements.   

1. Sediment removed from the watercourse, dry weight, kilograms (kg) 

a. Volume of sediment, cubic meters (m3) 

b. Density of sediment, kg/m3 

c. Moisture content of sediment, percent (%) 

2. Elemental mercury (Hg(0)) removed from the watercourse, grams (g) 

a. Weight of Hg(0) collected in extraction system, g 

3. Total mercury (THg) removed from the watercourse, g  

a. Weight of elemental mercury Hg(0) collected in extraction system, g 

b. Mass of sediment removed from the watercourse, kg 

c. THg concentration in untreated sediment by dry weight, parts per million (ppm) 

d. THg concentration in treated sediment by dry weight, ppm 

e. Moisture content of untreated sediment at time of THg sampling, % 

f. Moisture content of treated sediment at time of THg sampling, % 
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6.4 MONITORING POINTS 

Quantity and concentration monitoring points are depicted on the following page. 

Measurement locations and procedures are summarized in the following sections.  

6.5 QUANTITY MEASUREMENT 

6.5.1 Sediment Mass, Dry Excavation – Measurement M1 

For dry excavation, sediment volume is to be measured by topographical survey. Surveys of the 

sediment excavation area (referred to as measurement M1a in the process monitoring diagram 

on the following page) are to be conducted each season before and after excavation. Similarly, 

surveys of long‐term stockpiles (measurement M1b) are to be conducted each season, and 

surveys of the final sediment placement area (measurement M1c) are to be conducted before 

and after sediment placement and compaction.  

The volume of sediment removed (or placed) is to be calculated by subtraction of the final 

surface topography from the original surface topography using a digital surface model pursuant 

to standard surveying methods. Surveys and volume calculations are to be performed by a 

licensed surveyor under contract with GLEI. Survey accuracy should be to within 0.1 foot 

horizontal and vertical. 

Sediment mass is to be estimated using the sediment volume calculated by survey and the 

measured sediment density at each survey location (M1a, M1b and M1c).  

6.5.2 Sediment Mass, Wet Dredging – Measurement M2 

For wet dredging, slurry density, flow rate and volume pumped from the dredge to the plant 

(measurement M2) are to be measured by continuous measurement and daily recordation. 

Flow and density measurement devices are to be provided and maintained by GLEI.  Date, time, 

measurement location, gauge reading and initials of monitoring personnel will be recorded on a 

daily basis in a field log.  

Sediment mass is to be estimated using the recorded slurry volume and density, as well as 

measured specific gravity of slurry solids. Water volume will be calculated by subtracting the 

estimated solids volume from the recorded slurry volume. 

6.5.3 Sediment Mass, Scalping Circuit – Measurement M3 

Dewatered oversize material (gravel and coarse sand; particle size greater than 2.0 millimeters 

(>2.0 mm, or less than #10 mesh) will fall off the scaping screens at the plant and will be 

measured by counting truck loads during periodic truck loading for transport. The date, time, 

truck number, estimated sediment volume, origin of material, transport destination and initials 

of monitoring personnel will be recorded in a field log upon loading.  

Oversize sediment mass is to be estimated using the recorded sediment volume and measured 

sediment density and moisture content. Moisture content and density are to be measured 

periodically during loading. If truck scales are used, only field moisture content will be 

measured (not field density). 
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Figure 6.1 – Process Monitoring Diagram 
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6.5.4 Sediment Mass, Desilting Circuit – Measurement M4 

Dewatered medium and fine sand (particle size >0.074 mm, or greater than approximately #200 

mesh) will be generated by the hydro cyclones at the plant and will be measured by counting 

truck loads during periodic truck loading for transport. The date, time, truck number, estimated 

sediment volume, origin of material, transport destination and initials of monitoring personnel 

will be recorded in a field log upon loading.  

Fine sediment mass is to be estimated using the recorded sediment volume and measured 

sediment density and moisture content. Moisture content and density are to be measured 

periodically during loading. If truck scales are used, only field moisture content will be 

measured (not field density). 

6.5.5 Sediment Mass, Settling Pond – Measurement M5 

Maintenance of the settling ponds will require periodic excavation of fine sediment (clay and 

silt; <0.074 mm, or less than approximately #200 mesh) from the settling ponds when the 

ponds are drained and dewatered.   

Excavated fine material will be measured by counting truck loads during truck loading for 

transport. The date, time, truck number, estimated sediment volume, origin of material, 

transport destination and initials of monitoring personnel will be recorded in a field log upon 

loading.  

Fine sediment mass is to be estimated using the recorded sediment volume and measured 

sediment density and moisture content. Moisture content and density are to be measured 

periodically during loading. If truck scales are used, only field moisture content will be 

measured (not field density). 

6.5.6 Water Volume, System Effluent – Measurement M6 

The volume and flow rate of system effluent will be estimated by manual weir reading during 

plant operation. The weir will be installed and maintained by GLEI. The date, time, 

measurement location, weir reading and initials of monitoring personnel will be recorded in a 

field log for each measurement.  

6.5.7 Elemental Mercury Mass, Mercury Unit – Measurement M7 

The mass of elemental mercury produced by the mercury removal unit will be recorded on a 

field log at the time of removal of the mercury from the unit. The date, time, measurement 

location, container weight, tare weight, and initials of monitoring personnel will be recorded in 

a field log for each measurement. The mercury mass will also be documented in hazardous 

waste manifests, which are to be used for all transport of elemental mercury generated from 

the unit. 
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Table 6.2 – Process Quantity Measurements 

No.  Location  Measurement  Method  Unit  By 
Measurement 

Frequency 
Reference 

M1a  Excavation 

Area  

Sediment volume  Survey  cy  GLEI  2/season (pre 

and post) 

Reported by 

PLS 

Sediment density  ASTM D2937  kg/m3  NV5  Pre‐excavation  na 

Sediment mass  Calculation  kg  NV5  1/season  Form M1 

M1b  Stockpile 

Area  

Sediment volume  Survey  cy  GLEI  2/season (pre 

and post)  

Reported by 

PLS 

Sediment density  ASTM D2937  kg/m3  NV5  1/season (end 

of season) 

na 

Sediment mass  Calculation  kg  NV5  1/season  Form M1 

M1c  Placement 

Area  

Sediment volume  Survey  cy  GLEI  2/season (pre 

and post) 

Reported by 

PLS 

Sediment density  ASTM D2937  kg/m3  NV5  As placed  na 

Sediment mass  Calculation  kg  NV5  1/season  Form M1 

M2  Plant 

Influent 

Slurry flow, volume  Flow totalizer  cfs  GLEI  Continuous   Form M2 

Slurry solids content  Nuc. density   %  GLEI  Continuous   Form M2 

Solids specific gravity  ASTM D854  ‐‐  NV5  1/month  na 

Sediment mass  Calculation  kg  NV5  1/month  na 

M3  Scalping 

circuit 

Sediment volume  Load count  cy  GLEI  Truck loading  Form M3 

Sediment density  ASTM D2937  kg/m3  NV5  1/month  na 

Sediment mass  Calculation  kg  NV5  1/month  Form M3 

M4  Desilting 

circuit 

Sediment volume  Load count  cy  GLEI  Truck loading  Form M4 

Sediment density  ASTM D2937  kg/m3  NV5  1/month  na 

Sediment mass  Calculation  kg  NV5  1/month  Form M4 

M5  Settling 

pond 

Sediment volume  Load count  cy  GLEI  Truck loading  Form M5 

Sediment density  ASTM D2937  kg/m3  NV5  1/month  na 

Sediment mass  Calculation  kg  NV5  1/month  Form M5 

M6  Pond effl.  Flow rate and 

volume 

Weir reading  GPD  NV5  2/day  Form M6 

M7  Hg unit  Hg(0) mass  Scale  g  NV5  Upon transport   Form M7 

M8  Hg unit  Sand mass  Scale  kg  NV5  Upon transport  Form M8 

Sand moisture 

content 

ASTM D2216  %  NV5  Upon transport  Form M8 

M9  Hg unit  Sand concentrate Hg 

and Au content 

Separation 

table and 

laboratory 

analysis 

mg/kg  NV5  1/week  Form M9 

M10  Flocc. circ.  Flocculent mass  Scale  kg  GLEI  Daily log  Form M10 

Notes: 

Forms M1 through M10 are presented in the Quality Assurance Plan (Appendix F) 

cy = cubic yard, g = gram, GPD = gallon per day, kg = kilogram, m3 = cubic meter 
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6.5.8 Sand Concentrate Mass, Mercury Unit – Measurement M8 

The mass of sand concentrates generated from the mercury removal unit will be measured and 

recorded each time the unit is cleaned. The wet weight of the concentrates will be measured in 

the field using a digital scale. The moisture content will be determined in the laboratory 

concurrently with analytical testing.  

During each cleaning, the date, time, truck number, estimated sediment volume, origin of 

material, transport destination and initials of monitoring personnel will be recorded in a field 

log.  

6.5.9 Sand Concentrate Mercury and Amalgam Content – Measurement M9 

Bulk samples of concentrate will be obtained for bulk processing on a separation table. 

Subsamples from the separation table will be analyzed in a laboratory for mercury and gold 

content.   

6.5.10 Flocculent Injection, Flocculation Circuit – Measurement M10 

The mass of flocculent injected into the flocculation circuit is to be measured by daily flocculent 

inventory tracking and recordation. The date, time, flocculent type, flocculent mass and initials 

of monitoring personnel will be recorded in a field log on a daily basis for each type of 

flocculent.  

6.6 CONCENTRATION MEASUREMENT 

6.6.1 Pre‐Excavation Sediment Sampling – Monitoring Location A 

This sampling will be performed at the start of every season during which dry excavation is to 

take place. THg in sediment is to be measured prior to dry excavation by pre‐excavation 

incremental sampling and laboratory analysis (EPA Method 7471A). Procedures and statistical 

rationale for incremental sampling are set forth in the Quality Control Plan (Appendix F).  

Hg(0) and particle size analysis (gradation) are to be measured by pre‐excavation bulk sampling 

and batch processing. 

6.6.2 Scalping Circuit Sediment Sampling – Monitoring Location B 

This sampling will be performed once per week during plant operation. THg in dewatered 

oversize material (gravel and coarse sand; particle size >2.0 mm, or #10 mesh) generated by the 

scalping screens is to be measured by incremental sampling and laboratory analysis (EPA 

Method 7471A). Procedures and statistical rationale for incremental sampling are set forth in 

the Quality Control Plan (Appendix F).    

6.6.3 Desilting Circuit Sediment Sampling – Monitoring Location C 

This sampling will be performed once per week during plant operation. THg in dewatered fine 

material (clay, silt, and medium and fine sand; particle size >0.025 mm, or approximately #600 
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mesh) generated by the hydro cyclones is to be measured by incremental sampling and 

laboratory analysis (EPA Method 7471A). Procedures and statistical rationale for incremental 

sampling are set forth in the Quality Control Plan (Appendix F). 

Table 6.3 – Process Concentration Measurements 

No.  Location  Measurement  Method  Unit  By 
Measurement 

Frequency 

A  Excavation 

area 

THg  Incremental sampling; 

EPA 7471 

ppm  NV5  1/season (pre‐

excavation) 

Gradation  ASTM D422A  %  NV5  1/season (pre‐

excavation) 

Hg(0)  Batch process  ppm  GLEI  1/season (pre‐

excavation) 

B  Scalping 

circuit 

THg in oversize 

materials 

Incremental sampling; 

EPA 1631 

ppm  NV5  1/week 

C  Desilting 

circuit 

THg in oversize 

materials 

Incremental sampling; 

EPA 1631 

ppm  NV5  1/week 

D  Hg unit  Hg(0) recovered  Scale  g  NV5  Upon removal 

E  Hg unit  THg and metals in 

sand concentrates 

Incremental sampling; 

EPA 6010/1631 

ppm  NV5  1/week 

Hg(0) in sand 

concentrates 

Table  ppm  GLEI  1/week 

F  Settling pond  THg  Incremental sampling; 

EPA 1631 

ppm  NV5  Upon removal 

G  Effluent 

discharge 

THg / fHg  Grab samples, clean 

hands procedure, EPA 

1669/1631 

ppb  NV5  2/day at startup 

Notes: 

ppm = parts per million (or mg/kg, milligrams per kilogram); ppb = parts per billion (or ug/L, micrograms per liter)  

6.6.4 Elemental Mercury, Mercury Unit – Monitoring Location D 

Hg(0) captured by the mercury extraction unit will be measured by weight as described above 

in Section 6.5.7. This will be performed each time Hg(0) is removed from the system.  

6.6.5 Sand Concentrates, Mercury Unit – Monitoring Location E 

This sampling will be performed once per week. THg in sand concentrates generated during 

cleaning of the mercury removal unit will be measured by laboratory analysis (EPA Method 

7471).  

GLEI will measure Hg(0) in sand concentrates by bulk sampling and batch processing on a Green 

Mountain Technologies RP‐4 vibrating table.   

6.6.6 Settling Pond Sediment Sampling – Monitoring Location F 

This sampling will be performed at the end of each season when sediment is removed from the 

pond. THg in sand concentrates generated during cleaning of the mercury removal unit will be 
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measured by incremental sampling and laboratory analysis (EPA Method 7471A). Procedures 

and statistical rationale for incremental sampling are set forth in the Quality Control Plan 

(Appendix F).   

6.6.7 Effluent Discharge to Pond #3 – Monitoring Location G 

System effluent will be monitored twice daily at startup to determine THg and fHg (<0.45 um) in 

pond effluent. Grab samples will be obtained using the clean hands procedure (EPA Method 

1699) and will be analyzed for total and filtered mercury using EPA Method 1631. After mercury 

concentrations in system effluent have been correlated to turbidity, effluent will continue to be 

monitored pursuant to the compliance monitoring schedule described in Section 5.  
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7 ENVIRONMENTAL MONITORING 

This section reiterates the USGS (2018) scope of work and describes procedures for monitoring 

of biota and environmental media.  

7.1 RESERVOIR MONITORING 

USGS will perform sampling and mercury analysis within Combie Reservoir prior to and 

following the sediment removal and mercury extraction. The following will be sampled: 

• fish,  

• zooplankton at four sites, 

• water at six sites, and 

• sediment and pore water at six sites. 

Fish sampling will also be performed during the Project. The sampling and analysis is intended 

to facilitate the evaluation of the role of food web processes in determining changes in fish Hg.  

7.1.1 Biota Monitoring 

USGS (2018) will collect bulk zooplankton (> 75 µm) and the > 500 µm fraction (or two 

representative fractions as determined by field conditions) at four sites (CR3, CR4, CR5 and CR7) 

during four seasonal sampling events: one baseline (spring: April/May) and three post‐

sediment‐removal (fall, winter and spring). Baseline conditions were previously measured 

during two other seasons (late summer/early autumn and winter). 

Figure 7.1 – Map of Environmental Monitoring Points 

 
USGS, 2018 
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To collect enough sample for total mercury (THg), methyl mercury (MeHg), and stable isotope 

(delta‐13‐C and delta‐15‐N) analyses, USGS (2018) will perform multiple vertical tows of the 

entire water column and composite them until the required mass of zooplankton for all 

analyses is collected. USGS will homogenize and split the sample for analysis. USGS will also 

evaluate the vertical profiles of the water column and characterize zooplankton taxonomy at 

approximately every 2 m depth using a Shindler Trap lo help explain observed differences in Hg 

and MeHg concentrations over time and across sites.  

Taxonomy will be linked to the water column profile measurements (i.e., oxygen, temperature, 

chlorophyll fluorescence). USGS (2018) will statistically test for effects due to site, season, and 

year. Additional data analyses linking zooplankton trends to water column profile data will be 

explored where possible. Zooplankton results will also be incorporated into a linkage analysis 

performed as part of the overall project synthesis.  

USGS (2018) will evaluate differences among zooplankton Hg and MeHg concentrations prior to 

and following the sediment removal using linear mixed effects (LME) models using 

measurements such as size fraction (bulk, >500 um), relative taxonomic classifications 

(copepod/cladocera), year (pre‐ vs post‐ dredge), site (CR3, CR4, CR5, CR7), and season (spring, 

fall, and winter) as fixed effects and sample ID as a random variable. USGS will also consider 

interaction effects among the fixed effects. 

To assess effects on the human health risk, USGS (2018) will analyze 30 fish samples from each 

of two species (bass, sunfish) provided by NID on an annual basis over the course of the project 

(5 years). USGS will target approximately 6‐8 inch bass, collected within a 2‐week period during 

summar, as the priority fish for analysis because this size reflects approximately 2‐year 

exposure period to the pre‐, during and post dredging conditions within the reservoir while 

providing ample fish maturation such that dietary fluctuations affecting concentrations are 

minimized. USGS will also analyze bluegill as a lower trophic level fish species, targeting the 2‐3 

inch class size.  

USGS (2018) will evaluate differences among fish Hg concentrations throughout the project 

using linear mixed effects (LME) models using species, fish length, fish weight, and year (n=5) as 

fixed effects and sample ID as a random variable. We will also consider including interaction 

effects among the fixed effects within the model. If reliable location data can be obtained for 

fish collection, USGS will include the location and/or lake segment (e.g., within the Project area 

and downstream of the Project area) as a categorical fixed effect in the model. 

7.1.2 Water Monitoring 

USGS (2018) will collect vertically‐integrated water column samples from six locations within 

Combie Reservoir during four time periods: one seasonal baseline (spring: April/May) and three 

post‐removal operations seasons (fall, winter and spring). The water will be analyzed for THg 

and MeHg in both filtered and particulate fractions by the USGS laboratory in Menlo Park, 

California (National Research Program ‐ Western Region, NRP‐WR). In addition, samples will be 
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analyzed for nutrients (ammonium, nitrite‐plus‐nitrate, and phosphate), major anions (chloride, 

sulfate, and bicarbonate alkalinity), total suspended sediment, dissolved and particulate organic 

carbon (DOC and POC), and stable isotopes of N and C at various USGS laboratories.  

USGS (2018) will evaluate differences among water concentrations using a LME with site and 

season as fixed effects and sample ID as a random variable. We will also consider the 

interaction between site and season as a fixed effect. Water chemistry data relationships with 

zooplankton and fish will also be evaluated through a linkage analysis. 

7.1.3 Sediment and Pore Water Monitoring 

USGS (2018) will collect sediment from Combie Reservoir during four time periods, in 

coordination with the water and zooplankton samples. Sediment samples will be taken at the 

same six sites within Combie Reservoir as the water samples (CR3, CR4, CR5 and CR7). The top 

two centimeters of sediment will be analyzed for THg, MeHg, organic content (by loss on 

ignition), water content, bulk density, and total reduced sulfur, which are important for 

understanding mercury methylation processes. In addition to bulk sediment, pore water will be 

extracted by centrifugation. The pore water will be filtered and analyzed for THg, MeHg, DOC, 

major anions, and nutrients by USGS laboratories. The concentrations of constituents in pore 

water will be compared to those in the overlying water collected during the coring process to 

evaluate the magnitude of diffusive flux.  

USGS (2018) will evaluate differences among sediment and pore‐water concentrations using a 

LME with site and season as fixed effects and sample ID as a random variable, considering the 

interaction between site and season as a fixed effect. Diffusive fluxes will be calculated using 

sample core overlying water and pore‐water concentration data. Sediment and water chemistry 

relationships with zooplankton and fish will also be evaluated through linkage analysis. 

7.2 RESERVOIR INFLOW AND OUTFLOW MEASUREMENTS 

To evaluate whether the planned sediment removal will have an effect on Hg and MeHg 

transport from Combie Reservoir to downstream receiving waters (i.e., the Delta), USGS (2018) 

will measure surface water concentrations over a range of flow conditions across seasons prior 

to, during, and following the sediment removal activities. 

USGS (2018) will assess the THg and MeHg loads entering and exiting Combie Reservoir, and 

will collect surface‐water samples from the primary surface water inflows and outflows to 

Combie Reservoir: the Bear River channel, ‘old dredge pond’ (Combie Pond #3), and Bear River 

below the dam. Base‐flow samples will be collected approximately monthly and at a higher 

frequency during at least two storm hydrographs per year. Surface water samples will be 

analyzed for THg and MeHg in the dissolved and particulate fractions. Concentration data will 

be used in coordination with available flow data and calibrated with instantaneous spot 

measurements or estimates during the field collection of water‐quality samples. 
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Figure 7.2 – Load and Flow Measurement Sites 

 
USGS, 2018 

7.3 DELIVERABLES 

Annual data summary presentations will be made to NID, DWR and/or the TAC.  

An interim report summarizing baseline conditions, and summarizing previous Combie 

Reservoir sampling efforts and historical data from the region, will be presented at the Bay‐

Delta Conference/ State of Estuary Conference and/or CALMS in fall/winter 2018/9, and will be 

published as a USGS product. A draft of the interim report will be submitted to NID and DWR 

for review in December 2018. 

USGS will prepare a final report that synthesizes all the data and evaluates differences among 

pre‐, during, and post‐ dredge measurements for all Project components. 
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8 PUBLIC OUTREACH AND EDUCATION 

This section describes the public outreach and education to be performed as part of the 

Project. Public outreach tasks are set forth in The Sierra Fund (TSF) Three Year Program for 

Outreach and Education for The Combie Reservoir Sediment and Mercury Removal Project (TSF, 

2018) and are summarized below. 

8.1 TASK 1 – TECHNICAL ADVISORY COMMITTEE 

TSF will utilize the Headwater Mercury Source Reduction Technical Advisory Committee (HMSR‐

TAC) to encourage the coordination, collaboration, and capacity building among scientists, 

regulators, landowners, resource managers, and interested stakeholders in the development 

and implementation of a strategy (HMSR Strategy) to assess and mitigate the impacts of 

headwater sources of mercury. The HMSR Strategy has four foci, one of which is reservoirs. 

TSF will use one of the four quarterly TAC meetings each of the three years of the Project to 

address the role that reservoir management activities play with regard to the fate and transport 

of mercury from the Sierra to the California Bay Delta. Through the Project funding, NID will 

provide financial support for one quarterly TAC meeting per year related specifically to 

reservoir management.   

8.1.1 Task 1 Deliverables 

Task 1 deliverables include HMSR‐TAC meeting agendas, meeting notes, sign‐in sheets; a HMSR 

Strategy draft and final document; and a HMSR‐TAC reservoir tour packet document. 

8.2 TASK 2 – COMBIE TECHNICAL COMMUNICATION AND REVIEW 

TSF will work with the Project partners (including NID, DWR, and subcontractors) to obtain  

relevant information and communicate the information to the community and the public in 

understanding the project and its local, regional and statewide implications.  

TSF will communicate the scientific aspects of the Project to policy and agency leaders, 

regulators, consultants, and other interested stakeholders in order to acquire broad‐based 

support (financial and otherwise) for the Project and for NID's other sediment removal efforts.   

8.2.1 Task 2 Deliverables 

Task 2 deliverables include meeting agendas and meeting notes. 

8.3 TASK 3 – OUTREACH REGARDING MERCURY IN FISH 

TSF will update the Gold Country Angler Survey report to and will perform:  

1. Additional data analysis to examine whether posting fish consumption advisories results 

in decreased mercury exposure risk based on higher rates of low‐mercury fish 

consumption and lower rates of high mercury fish consumption, with respect to: 

a. All data associated with the Gold Country Angler Survey, and  
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b. Data specific to NID owned/operated water bodies to quantify the outcomes of NID’s 

participation in efforts to post state‐issued fish consumption advisories;  

2. Outreach and public education about mercury in fish and fish consumption advisories at 

four engagements per year; and  

3. Posting of additional fish consumption advisories throughout the region.  

NID and DWR support will be acknowledged on all printed materials. Draft documents 

(including outreach brochures) will be submitted to NID and DWR for review prior to 

finalization and public distribution.   

Target audiences include (1) tribal communities (annual Nisenan Heritage Day, Calling Back the 

Salmon, and United Auburn Indian Community events); (2) low‐income populations who may 

subsistence fish (area churches and service clubs such as AAUW and the Unitarian Church; (3) 

social services including WIC and Head Start; and (4) active anglers (fishing clubs including Gold 

Country Fly Fishers and Auburn Rooster Tails). 

8.3.1 Task 3 Deliverables 

Task 3 deliverables include: (1) Analysis of advisory posting effectiveness (Appendix to A 

Protocol for Posting Fish Consumption Advisories) (analysis specific to NID owned/operated 

water bodies provided to the district); (2) Draft and final copies of outreach brochures; (3) 

agendas and meeting notes from 12 outreach engagements (4 per year for three years); and (4) 

list of fish consumption advisory locations and photos of posted fish consumption advisories.  

8.4 TASK 4 – GOLD RUSH CURRICULUM DEVELOPMENT 

TSF will create curriculum for youth in the region and reach out to area schools with these new 

materials. The curriculum and activity guide will communicate the historical use of mercury 

during the Gold Rush to present day ecosystem impacts and be made available to teachers in 

Nevada and Placer County for grades 4‐6. These materials will additionally be used by TSF 

during outreach events beginning in 2019 targeted toward children to supplement our existing 

suite of outreach materials. Materials will be reviewed by key stakeholders including a 

credentialed teacher, NID and DWR prior to print release.  

TSF will conduct outreach activities to engage local school districts and educators in the use of 

the finished product. NID support will be acknowledged on all printed materials associated with 

this task. Draft documents (including curriculum and activity guide) will be submitted to NID for 

review prior to finalization and public distribution. 

8.4.1 Task 4 Deliverables 

Task 4 deliverables include (1) draft and final versions of curriculum and activity guide; (2) list of 

child‐oriented outreach events (e.g., Day of the Young Child, Eco Kids Day) attended and 

number of constituents reached; (3) list of schools and educators reached; and (4) two school 

field trips, if requested. 
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9 DOCUMENTATION 

This section describes procedures for preparation and review of key Project documents. 

9.1 IMPLEMENTATION PLAN 

This Implementation Plan includes the following components pursuant to the requirements of 

the Funding Agreement (DWR, 2018):  

• Implementation Work Plan (Funding Agreement Exhibit A, Tasks 1 and 4) 

• Quality Assurance Plan (Funding Agreement Exhibit A, Tasks 1 and 4) 

• Health and Safety Plan (Funding Agreement Exhibit A, Task 1) 

• Project Monitoring Plan (Funding Agreement paragraph 15)  

This Implementation Plan is subject to the following review process: 

1. Draft plan submitted to NID for review and comment. 

2. Draft plan revised as directed by NID and submitted to the Project partners for review 

and comment.   

3. Final plan submitted to DWR for review and comment. 

4. Final plan submitted NID for review and approval and then distributed to agencies and 

Project partners. 

9.2 CONSTRUCTION DRAWINGS 

NID (or NID’s designee) will prepare construction drawings pursuant to Funding Agreement 

Exhibit A, Task 4. 

9.3 QUARTERLY AND ANNUAL REPORTING 

NID (or NV5 on behalf of NID) will prepare quarterly progress reports pursuant to Funding 

Agreement paragraph 13(A) and Exhibit A, Task 1. When prepared by NV5, draft quarterly and 

annual reports will be submitted to NID for review. Final reports will be submitted to DWR. 

Monitoring data will be reported in quarterly and annual reports and will be archived in 

electronic format. 

9.4 PROJECT COMPLETION REPORT 

NV5 will prepare a Project Completion Report pursuant to Funding Agreement paragraph 13(B). 

The report will evaluate and document the overall Project performance. The evaluation will be 

based on the results of performance and compliance monitoring, sediment removal and 

extraction system throughput, mercury recovery and cost.  

The performance evaluation will consider the effectiveness of the system combinations 

implemented during Years 1, 2 and 3, and will present findings regarding the effectiveness of 

the scaled‐up system, individual system components, and the specific combinations of systems 

employed for sediment and mercury removal.  The summary report will present and evaluate 
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the monitoring results and will summarize Project performance with respect to compliance, 

efficiency, budget and schedule.  

The Project Completion Report will be subject to the following review: 

1. A draft report will be submitted to NID for review and comment. 

2. A draft final report will be revised as directed by NID and will be submitted to DWR for 

review and comment.   

3. A final report will be submitted to NID for review and approval, and then will be 

distributed to agencies and Project partners. 
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1 INTRODUCTION 

Holdrege & Kull, An NV5 Company (NV5) prepared this Quality Assurance Plan (QAP) to identify 

quality objectives and monitoring procedures for compliance and performance monitoring to 

be performed during the Combie Sediment and Mercury Removal Project (the Project).   

This QAP is an integral part of the Implementation Plan for Combie Reservoir Sediment and 

Mercury Removal Project (Implementation Plan; NV5, May 2018) and is intended to support the 

Implementation Plan. The Implementation Plan describes the Project and the associated 

monitoring requirements.  

2 DATA QUALITY OBJECTIVES 

This section establishes data quality objectives (DQOs), which help to define: 

 What data are to be collected, 

 The conditions under which the data are to be collected, and 

 Suitable data quantification limits. 

2.1 DATA QUALITY OBJECTIVES FOR COMPLIANCE MONITORING 

Compliance monitoring is described in Implementation Plan Section 5, and DQOs are 

summarized in Table 1 of this QAP. Compliance monitoring data must be of sufficient quality to 

determine whether permit requirements are being met. Action levels for compliance 

monitoring are based primarily on effluent limitations set forth in the permit documents. If 

constituents are detected at concentrations below the action levels, then no further action is 

anticipated to be required. If one or more constituents are detected above the corresponding 

action level, then mitigation measures are required as set forth in Implementation Plan Section 

3.6.    

2.2 DATA QUALITY OBJECTIVES FOR PERFORMANCE MONITORING 

Performance monitoring is described in Implementation Plan Section 6, and DQOs are 

summarized in Tables 2a and 2b of this QAP. Performance monitoring data must be of sufficient 

quality for use in evaluating the effectiveness and cost of the  sediment and mercury removal 

processes employed during the Project. Action levels are not established for process quantity 

measurements (Table 2a). Rather, a precision target is selected to allow for useful quantity 

measurements, and target reporting limits are established for process concentration 

measurements (Table 2b). 
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3 MEASUREMENT QUALITY OBJECTIVES 

Measurement Quality Objectives (MQOs) are established for field and laboratory 

measurements to define criteria for calibration and quality control. MQOs are used to assess 

the viability and usability of data, considering the following Data Quality Indicators (DQIs):  

 Precision 

 Accuracy 

 Representativeness 

 Completeness 

 Comparability 

 Sensitivity 

3.1 LABORATORY MEASUREMENT QUALITY OBJECTIVES 

Routine laboratory analysis of soil and water samples will be performed by Advanced 

Technology Laboratories, Inc. (ATL) in Signal Hill, California. Specialty analytics (e.g., 

methylmercury) will be performed by Brooks Applied Labs (BAL) in Bothell, Washington. MQOs 

and quality control (QC) criteria are defined by the contract laboratories and have been 

accepted for the Project. General MQOs are outlined in the following sections. 

3.2 FIELD MEASUREMENT QUALITY OBJECTIVES 

Field samples will be collected and analyzed to assess the quality of data generated from 

sampling activities. These samples will include field duplicate samples, equipment blank 

samples and trip blank samples.  

A duplicate sample consists of two separate samples collected from the same sampling location 

and depth using the same equipment and sampling procedures. One duplicate sample will be 

collected for every ten discrete investigative samples collected to evaluate sample collection 

and homogenization methods. 

When re‐usable sampling equipment is employed, one equipment rinsate blank will be 

collected for each day of sampling and analyzed for each analysis of each matrix performed 

during field operations. Equipment blanks will consist of the final rinsate collected from 

decontaminated sampling equipment.  

Trip blank samples are typically appropriate for analysis of volatile organic compounds and are 

not proposed as part of the Project.  
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3.3 DATA QUALITY INDICATORS 

3.3.1 Precision 

Precision related to sample collection in the field will be monitored as the difference between 

field duplicates for soil samples. Ideally, the relative percent difference (RPD) between field 

duplicates for samples with analyte concentrations greater than the reporting limit (RL) will be 

less than or equal to 40 percent. 

The precision of laboratory analysis will be evaluated by comparing the analytical results with 

matrix spike / matrix spike duplicate (MS/MSD) results for organic analysis and laboratory 

duplicate results for inorganic analysis. The RPD will be calculated for each pair of duplicate 

analyses using the following equation: 

 

where: 

%RPDi  =  relative percent difference for compound i 

Oi   =  concentration of compound i in original sample or MS 

Di   =  concentration of compound i in duplicate sample or MSD 

For laboratory precision, MQOs are: 

 RPD between duplicate blank spikes less than or equal to 20%. 

 RPD between laboratory duplicate samples less than or equal to 30% for analyte 

concentrations greater than or equal to five times the method detection limit (MDL), 

and the absolute concentration difference less than or equal to the MDL for analyte 

concentrations less than five times the MDL. 

 RPD between MSDs less than or equal to 40%. 

If these goals are not met, then the laboratory will investigate why the criteria were exceeded 

and will include a discussion of the exceedance and any impact on data usability in the case 

narrative. If the cause of the exceedance is determined to be laboratory error, the laboratory 

will reanalyze the sample, as appropriate. 

3.3.2 Accuracy 

The accuracy of laboratory results will be evaluated using method blank, reagent and 

preparation blank, MS/MSD, field blank and/or bottle blank analytical results. The %REC (or %R 

as shown in the following equation) of MS samples will be calculated using the following 

equation: 
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where: 

%Ri  =  percent recovery for compound i 

Yi   =  measured analyte concentration in sample i (measured ‐ original sample concentration) 

Xi   =  known analyte concentration in sample i 

For matrix spikes, the % Recovery calculation typically takes into account correcting the matrix 

spike concentration for the naturally occurring amounts (as measured in the unspiked sample).  

The calculation may be represented by the following equation: 

 

where: 

%R  =  percent recovery 

A  =  measured value or concentration in the matrix spike 

B  =  measured value or concentration in the unspiked sample 

K  =  known or accepted/true value or concentration in the matrix spike without native 

amounts present 

For laboratory accuracy, the MQOs are: 

 Detections less than the PQL for field blanks. 

 Detections less than ½ the PQL for laboratory blanks. 

 %R between 80 and 120%. 

If a goal is not met, then the laboratory will investigate why the criterion was not met and will 

include a discussion of the nonconformance and any impact on data usability in the case 

narrative. If the cause of the nonconformance is determined to be laboratory error, the 

laboratory will reanalyze the sample, as appropriate. 

3.3.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 

represent the characteristics of a population, variations in parameters at a sampling point, or 

an environmental condition that they are intended to represent. NV5 and the contract 

laboratories will address the representativeness of data by consistent application of established 

field and laboratory procedures.  

Sample holding times will be verified and chain‐of‐custody forms will be checked for 

completeness. Temperature of samples will be measured upon receipt by the laboratory, when 

applicable. Samples requiring preservation at 4°C are considered  acceptable at temperatures 

within ±2°C of the target temperature. Field and laboratory blank samples will be evaluated for 
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the presence of contaminants. Data determined by comparison with the existing data to be 

non‐representative will be used only if accompanied by appropriate qualifiers and limits of 

uncertainty.  

3.3.4 Comparability 

The comparability objective determines whether analytical conditions are sufficiently uniform 

for each analytical run to ensure that all reported data will be consistent. Comparability is 

addressed by using similar analytical methods from one investigation to the next. 

3.3.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement system 

compared to the amount expected to be obtained under normal conditions. The completeness 

objective for field and laboratory data is 90%. Field measurements are expected to provide 90% 

or more data that meet the QC acceptance criteria, and the laboratories are expected to 

provide 95% or more data that meet the QC acceptance criteria. If 95% of the laboratory data 

meet these criteria, then the data sets are considered complete. After completion of analytical 

testing, the percent completeness will be calculated using the following equation: 

%C = A/I x 100 

where: 

%C  =  percent completeness (analytical) 

A  =  actual number of samples collected/valid analyses obtained 

I  =  intended number of samples/analyses requested 

If completeness is less than 90%, NV5 will evaluate potential causes of data failure. These 

causes may include field issues (incomplete sample collection due to access issues, inadequate 

sample recovery due to soil or other conditions, etc.), sample handling issues (broken or 

compromised sample containers, inadequately preserved samples, etc.), or laboratory issues 

(equipment failure, matrix interference, etc.). NV5 will determine whether the degree of data 

failure significantly compromises the DQOs for the specific project. Factors influencing this 

decision may include the number of samples, the size of the property, the sampling objective, 

and the nature of potential contamination. If the Project Manager and/ or project chemist 

determines that corrective action is necessary, the laboratory may be requested to reanalyze 

samples and report both results. Re‐collection of samples may also be appropriate in some 

instances. 

3.3.6 Sensitivity 

The method detection limit (MDL) is the minimum concentration of an analyte that can be 

reliably distinguished from background noise for a specific analytical method. The practical 

quantitation limit (PQL), or laboratory RL, represents the lowest concentration of an analyte 
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that can be accurately and reproducibly quantified in a sample matrix. The action levels, which 

are typically based on the applicable effluent limitations, receiving water limitations or 

screening levels, are typically several times the MDL to allow for reproducibility.  

Analytical methods have been selected so that the MDLs for most target analytes are less than 

the applicable regulatory screening criteria (e.g., effluent or receiving water limitations). 

Comparison of reporting limits and action levels (Table 1) indicates that the selected analytical 

methods are capable of quantifying analytes at concentrations below their action levels. NV5 

will verify the sensitivity of laboratory of laboratory analysis by comparing the quantitation 

limits reported by the laboratory to the target quantitation limits and the associated action 

levels. 

4 DATA REVIEW AND VALIDATION 

Data will be subject to review and validation as summarized below: 

 Tier 1 is a cursory review of the QC data for the project.  

 Tier 2 involves a validation based on the DQIs described above in Section 3, considering 

the project DQOs and focusing on anomalies noted during the Tier 1 review. 

4.1 RESPONSIBILITY FOR DATA REVIEW AND VALIDATION 

Responsibilities for data review and validation are outlined below: 

 Field data review and Tier 1 validation for field data will be performed by a qualified 

environmental professional overseen by the Project Manager.  

 Laboratory data review and validation will be performed by a chemist or laboratory 

analyst as described in the laboratory’s quality assurance (QA) program.  

 Tier 2 validation for field data and review of laboratory quality control reports will be 

performed by the Project Manager.  

 Tier 1 and Tier 2 validation will be reviewed by the Quality Assurance Manager. 

 The Project Manager will be responsible for overall verification and final approval of all 

data.  

4.2 VALIDATION METHODS 

Project team personnel will verify field data through reviews of data sets to identify 

inconsistencies or anomalous values. If possible, any inconsistencies discovered will be resolved 

immediately by seeking clarification from the field personnel responsible for data collection. 

Field personnel will be responsible for following the sampling and documentation procedures 
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described in the Implementation Plan and SAP so that defensible and justifiable data are 

obtained. 

Laboratory personnel will verify analytical data at the time of analysis and reporting through 

reviews of the raw data for any nonconformance of the analytical method requirements. Data 

failing to meet the laboratory acceptance criteria will be flagged with a qualifier identifying the 

associated problem in the laboratory report.  

The Project Manager will be responsible for H&K’s review of laboratory‐generated data 

following the DQI procedures set forth above in Section 3. 

4.3 RECONCILIATION WITH USER REQUIREMENTS 

Data that do not meet the DQOs will be either qualified with a flag indicating the limitations of 

its usability, or will be rejected and culled from the data set. Resampling and reanalysis will be 

performed if necessary to compensate for rejected data.  

4.4 DATA MANAGEMENT 

Electronic copies of field and offsite laboratory data will be maintained at the NV5 office in 

Nevada City, California. The Nevada City server is subject to automated daily backup on a 

redundant storage system. The project data files are to be stored in an easily‐accessible 

hierarchical structure with consistent naming conventions for ease of retrieval and review. File 

names are to include the NV5 project number and a descriptive file name.  

Hard copies of the field logbook and field sheets will be stored in the project folder at the NV5 

office in Nevada City, either in the Project Manager’s office (active folders) or in the archive files 

(inactive folders). Example field forms are attached. 

5 FIELD PROCEDURES 

Sampling design is described in Sections 5 and 6 of the Implementation Plan. Sampling methods 

are outlined below.  

5.1 GENERAL GUIDELINES 

5.1.1 Preparatory Activities 

Prior to sampling, chain of custody documentation and sample labels are to be completed to 

the extent feasible (such as date, sampler names, site identification and sample identification) 

prior to field activities, especially during wet conditions. Field personnel are to review the 

health and safety plan and familiarize themselves with safety and emergency response 

procedures.  



Project No. 4688.02 Quality Assurance Plan  
June 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

HOLDREGE & KULL, AN NV5 COMPANY  |  11 

5.1.2 Equipment 

Sampling equipment and supplies are listed below. None of the equipment is dedicated to a 

specific sampling location. 

Personal Protective Equipment 

Gloves 
Safety glasses 
Steel‐toed boots 
Rubber boots 

Reflective vest 
Hard hat 
Sun block 
First aid and safety equipment

General Field Equipment 

Implementation Plan 
Field logbook 
Indelible pens 
Indelible markers 
Drinking water 
Shade structure 
Camera 

GPS 
Paper towels 
Wipes 
Tape measure 
Extra batteries 
Waste container

General Sampling Equipment 

Laboratory‐supplied sample containers 
Custody seals 
Sample Labels 
Preservatives 
Chain of custody forms 
Coolers 
Wet ice and/or dry ice 

Clear tape for sample labels and caps 
Fiberglass tape for drain plugs and lid 
Padding for shipping 
Heavy‐duty re‐sealable bags, gallon size 
Heavy‐duty re‐sealable bags, quart size  
Large plastic trash bags

Sediment Sampling 

Shovel 
Core sampler 

Stainless and disposable scoops 
Soil sample containers 

Water Sampling 

Wash bottle 
Distilled water 
Laboratory‐supplied sample bottles 
Preservatives 
pH paper 
Electronic sounder 

Disposable bailers 
Multi‐parameter meter 
Calibration solutions 
Peristaltic pump 
0.45‐micron in‐line filters 
Disposable tubing 
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Decontamination 

Decon bucket with detergent water 
Decon bucket with tap water 
Decon bucket for distilled water (2) 

Scrub brush for detergent bucket 
Laboratory‐grade soap 
Distilled water

5.1.3 Calibration of Field Equipment 

Field parameters (pH, conductivity, and temperature) are to be measured using a portable 

multi‐parameter meter (YSI 556 or equivalent). Meter calibration and operation procedures will 

be performed per the manufacturer’s instructions. The meters are to be calibrated at least once 

per day, prior to use. Calibration is to be verified at least three times during a full day of 

sampling by using standard pH buffer solutions and conductivity reference solutions. Meters 

must be re‐calibrated if ambient temperature or sample medium temperature varies by more 

than ten degrees. Calibration results for pH and EC, calibration verification results, and date and 

time of calibration/verification are to be recorded in the field logbook. Instrument calibration, 

maintenance, testing and inspection are summarized in Table 3. 

5.2 SEDIMENT SAMPLING 

Sediment samples are to be collected as discrete samples or incremental samples. Discrete and 

incremental samples are to be obtained pursuant to the methodology described below in 

Sections 5.2.3 and 5.2.4.  

5.2.1 General Sampling Methods 

Soil sample locations will be determined by GPS and will be recorded in the field logbook as 

sampling is performed.  A sketch of the sample location will be recorded in the logbook and 

physical reference points will be labeled. If possible, approximate distances to the reference 

points will be given. Chain‐of‐custody documentation will be prepared prior to sampling, and 

the time of sampling will be recorded during the sampling event. Photographs will be taken of 

each sample location.  

Samples to be analyzed for volatile compounds will be collected first, before sample that are to 

be analyzed for non‐volatile compounds or general parameters.  Field methodology including 

sampling and decontamination are described in Section 5.4. Preservation and shipping 

procedures are outlined in Section 6, and documentation procedures are described in Section 7. 

5.2.2 Discrete Sediment Sampling Methods 

Discrete sediment samples will be collected as independent grab samples using a 

decontaminated stainless steel hand trowel or new, individually‐wrapped, single‐use, 

disposable plastic scoops. Samples will be collected in glass jars or plastic bags depending upon 

the analyte. Sample jars will be filled to the top, taking care to prevent soil from remaining in 
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the lid threads prior to being closed to prevent potential contaminant migration to or from the 

sample.  

5.2.3 Multi‐Increment Sediment Sampling Methods 

Mulit‐increment sampling (MIS) may be employed to reduce the “nugget effect” resulting from 

heterogenous mercury distribution within sediment. Liquid elemental mercury may occur 

within the sediment in discrete masses rather than being uniformly distributed. Thus the 

mercury concentration determined by laboratory analysis of a sediment sample may be 

underestimated or overestimated.  

Variability in measured contaminant concentrations between discrete soil samples is due 

primarily to the particulate nature of soil and heterogeneity in the distribution of contaminants. 

MIS establishes rigorous field sample collection protocols and laboratory processing and 

subsampling protocols that are intended to limit data variability and provide a reasonably 

unbiased, reproducible estimate of the mean concentration of mercury in a specific volume of 

sediment. 

The specific volume of sediment to be characterized by MIS is defined as decision unit (DU). For 

in‐situ pre‐excavation sediment sampling, the DU is defined as two daily excavation blocks, 

where one excavation block measures 90 feet by 60 feet by 5 feet deep, comprising 

approximately 1,000 cubic yards of sediment. Thus, a DU measures 90 feet by 120 feet by 5 feet 

deep and comprises approximately 2,000 cubic yards of sediment. Each DU is to be sampled 

and analyzed for total mercury (THg), and DUs with higher average mercury concentrations are 

to be selected for mercury extraction. DUs with low mercury concentrations that are 

considered inert dredge spoils will be placed as engineered fill on land without mercury 

extraction.   

MIS procedures are defined  in the Interstate Technology Regulatory Council (IRTC) Incremental 

Sampling Methodology (ISM; IRTC, 2012).  IRTC (2012) finds that “the  sampling  density  

afforded  by  collecting  many  increments, together with the disciplined processing and 

subsampling of the combined increments, in most cases yields more consistent and 

reproducible results than those obtained by more traditional (i.e., discrete) sampling 

approaches.” 

For DUs that are evaluated by MIS, 30 increments will be obtained per composite sample, and 

three replicate composite samples will be prepared per DU. Because the excavation block is five 

feet deep, the increments will be obtained from three depth intervals: shallow (0‐1 feet), 

intermediate (2‐3 feet) and deep (4‐5 feet). To provide access for sampling, an excavator will be 

used to advance ten exploratory trenches per DU, and three increments (one from each depth 

interval) will be obtained from each trench for each of the three replicate samples. Each DU will 
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be divided into a grid containing ten equal cells, and systematic random sampling will be used 

to determine the exploratory trench location within each cell.  

Increments are to be obtained with an unlined, hollow, stainless steel sampling probe with an 

internal diameter of 0.7 inches and a length of 12 inches. 

Each composite sample (comprising 30 increments and weighing approximately 3.2 kilograms 

[kg]) is to be transported to the laboratory under chain of custody documentation and is to be 

sieved to <2 millimeter (mm) size fraction and subsampled using 2‐D Japanese slabcake 

incremental subsampling pursuant to IRTC (2012) guidelines, resulting in a minimum 40‐gram 

(g) subsample size for digestion and analysis. To reduce the chance of significant mercury 

volatilization, the samples are not to be dried. An additional subsample is to be obtained after 

processing for moisture content determination and dry‐weight conversion. 

The mean concentration and total error will be estimated for each DU evaluated by MIS: 

True mean THg concentration = MIS estimated concentration ± total error 

Sampling equipment is to be decontaminated between each replicate composite sample, but 

will not be decontaminated between increments comprising an individual replicate sample.  

5.3 SURFACE WATER SAMPLING 

Surface water samples are to be collected as discrete (grab) samples. Grab surface water 

samples are to be obtained for chemical analyses from Project effluent and upstream and 

downstream receiving water locations. Grab samples will be collected at one time from one 

location. See Section 7 for preservation and shipping procedures. 

Surface water sampling locations will be determined in the field using a GPS at a location of safe 

access and suitable water depth, so that sediment is not disturbed during sample collection.  

Sample locations will be recorded in the field logbook as sampling is performed. A sketch of the 

sample location will be recorded in the logbook and physical reference points will be labeled. If 

possible, distances to the reference points will be given. Sample locations will be recorded with 

GPS equipment. 

When feasible, samples will be obtained from flowing (not stagnant) water, and the sampler 

will be facing upstream away from the stream edge.  Downstream samples are to be obtained 

prior to upstream samples, to avoid potential sediment disturbance that may affect 

downstream sampling locations. 

Samples will be collected by hand or with a sample bottle holder. For samples taken at a single 

depth, the bottle will be uncapped and the cap protected from contamination. The bottle will 

be plunged into the water mouth down and filled 6 to 12 inches below the surface of the water.  
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Field parameters (pH, conductivity, and temperature) are to be measured directly from the 

flowing surface water, or from a separate bottle of unfiltered sample if direct measurement is 

not possible due to insufficient stream depth. The bottle used for measurement of field 

parameters must not be used for laboratory analysis. 

To reduce sediment disturbance, samples may be obtained using a peristaltic pump and clean 

tubing. Downstream locations are to be sampled before upstream locations. 

Water samples for unfiltered (total recoverable) analysis will be collected directly into the 

sample containers provided by the laboratory. Samples for filtered (dissolved) analysis will be 

filtered in the field using a disposable 0.45 micron membrane in‐line filter, peristaltic pump and 

tubing.  Filtered samples are to be obtained as follows: 

 Remove the lid of the intermediate sampling container and place the intake end of the 

tubing in the container.  

 Start the pump and pass approximately 100 to 200 milliliter (mL) of sample water 

through tubing/filter to precondition filter media, thus creating a uniform wetting across 

the filter and increasing the filter efficiency.  Stop the pump and discard the rinse. 

 Restart the pump and pass sample water through the tubing/filter to fill the laboratory‐

supplied, preservative‐containing sample bottle. 

5.4 DECONTAMINATION PROCEDURES 

Because non‐dedicated sampling equipment is to be used, decontamination of sampling 

equipment must be conducted consistently to assure the quality of samples collected. All 

equipment that comes into contact with potentially contaminated soil or water will be 

decontaminated.  

Disposable equipment intended for one‐time use will not be decontaminated, but will be 

packaged for appropriate disposal. Decontamination will occur prior to and after each use of a 

piece of equipment. All sampling devices used, will be decontaminated according to EPA Region 

9 recommended procedures. 

The following, to be carried out in sequence, is an EPA Region 9 recommended procedure for 

the decontamination of sampling equipment.  

Decontamination for Inorganics Analysis 

 Non‐phosphate detergent and tap water wash, using a brush 

 Tap‐water rinse  

 0.1 N nitric acid rinse for inorganics analysis 

 Deionized/distilled water rinse (twice) 
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Decontamination for Organics Analysis 

 Non‐phosphate detergent and tap water wash, using a brush 

 Tap‐water rinse  

 Pesticide‐grade solvent (reagent grade hexane) rinse in a decontamination bucket  

 Deionized/distilled water rinse (twice)  

Equipment will be decontaminated in a pre‐designated area on plastic sheeting, and clean bulky 

equipment will be stored on plastic sheeting in uncontaminated areas. Cleaned small 

equipment will be stored in plastic bags. Materials to be stored more than a few hours will also 

be covered. 

6 SAMPLE CONTAINERS, PRESERVATION AND PACKAGING 

The number and type of sample containers, volumes, and preservatives are listed in Tables 4 

and 5. The containers are pre‐cleaned and supplied by the laboratory, and will not be rinsed 

prior to sample collection. Preservatives, if required, will be added by NV5 to the containers 

prior to shipment of the samples to the laboratory. 

6.1 SEDIMENT SAMPLES 

See Table 4 for a tabular format of water sample containers, preservation methods and hold 

times.  

Surface and subsurface soil samples to be analyzed for metals will be homogenized and 

transferred from the sample‐dedicated homogenization pail into an 8‐ounce, wide‐mouth glass 

jar or new resealable plastic bag. Samples to be analyzed for THg will be chilled to 4°C 

immediately upon collection using wet ice and a thermally insulated container. Samples to be 

analyzed for MeHg will be collected using the clean hands procedure and stored on dry ice. 

Samples will be shipped to ATL or BAL under chain‐of‐custody documentation. 

6.2 SURFACE WATER SAMPLES 

See Table 5 for a tabular format of water sample containers, preservation methods and hold 

times. 

Total (Unfiltered) Metals 

Water samples collected for metals analysis will be collected in polyethylene bottles. The sizes 

and quantities of sample bottles are listed in Table 5. The samples will be preserved by adding 

nitric acid (HNO3) to the sample bottle.  The bottle will be capped and lightly shaken to mix in 
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the acid.  A small quantity of sample will be poured into the bottle cap where the pH will be 

measured using pH paper.  The pH must be <2. The sample in the cap will be discarded, and the 

pH of the sample will be adjusted further if necessary.  The samples will be chilled to 4°C 

immediately upon collection.  Samples will be shipped to ACZ or BAL under chain‐of‐custody 

documentation. 

Dissolved (Filtered) Metals 

Water samples collected for dissolved (filtered) analysis will be filtered in the field using a 0.45‐

micron filter, as described in Section 6, and collected in polyethylene bottles, and then 

packaged, preserved and transported as outlined above. 

Major Ions and Total Dissolved Solids 

Water samples to be analyzed for major ions and TDS will be collected in a 250 mL polyethylene 

container. The samples will be filtered in accordance with the procedures set forth in Section 6. 

No preservative is required for these samples.  The samples will be chilled to 4°C immediately 

upon collection. Two bottles of each water sample will be shipped to ACZ Laboratories (ACZ) 

under chain‐of‐custody documentation. 

Total Suspended Solids 

Water samples to be analyzed for total suspended solids (TSS) will be collected in a 250 mL 

polyethylene container. The samples will not be filtered. No preservative is required for these 

samples.  The samples will be chilled to 4°C immediately upon collection. Two bottles of each 

water sample will be shipped to ACZ under chain‐of‐custody documentation. 

6.3 PACKAGING AND SHIPPING 

All sample containers will be placed in a strong‐outside shipping container (e.g., a steel‐belted 

cooler). The following outlines the packaging procedures that will be followed for low 

concentration samples (including all samples from the site). 

 When ice is used, it will be packed in zip‐lock, double plastic bags.  The drain plug of the 

cooler will be sealed with fiberglass tape to prevent melting ice from leaking out of the 

cooler. 

 The bottom of the cooler will be lined with bubble wrap to prevent breakage during 

shipment. 

 Screw caps for sample containers will be checked for tightness. 

 The sample volume level of liquid samples will be marked on the outside of the sample 

bottles with indelible ink, if the sample containers are not full.  

 All bottle/container tops will be secured with clear tape and custody seals. 
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 Sample labels will be affixed on the containers with clear tape. 

 Glass sample containers will be wrapped in bubble wrap to prevent breakage. 

 All sample containers will be sealed in heavy duty plastic zip‐lock bags. Sample numbers 

will be written on the outside of the plastic bags with indelible ink. 

 Samples will be placed in sturdy cooler(s) lined with a large plastic trash bag. 

 Chain‐of‐custody form(s) will be enclosed in a zip‐lock plastic bag affixed to the 

underside of the cooler lid.   

 Empty space in the cooler will be filled with bubble wrap or Styrofoam peanuts to 

prevent movement and breakage during shipment.  Vermiculite should also be placed in 

the cooler to absorb spills if they occur.   

 Ice used to cool samples will be double sealed in two zip‐lock plastic bags and placed on 

top and around the samples to chill them to the correct temperature.   

 Each ice chest will be securely taped shut with fiberglass strapping tape, and custody 

seals will be affixed to the front, right and back of each cooler. 

7 SAMPLE DOCUMENTATION 

7.1 FIELD NOTES 

Field notes for each day of investigation are to be recorded in the project‐specific field logbook 

in indelible ink. Sample forms are attached. Protocols for field recordkeeping, including field 

logs, photographs, sample labeling and custody forms, are presented below. 

7.2 FIELD LOGBOOK 

The following information will be recorded during the collection of each sample in the field 

logbook and/or chain‐of‐custody document.  

 Sample location and description 

 Sampling area sketch showing sample location and measured distances (this may be 

sketched on a pre‐printed field map) 

 Sampler's name(s) 

 Date and time of sample collection 

 Designation of sample as composite or grab 

 Type of sample (soil, sediment or water) 

 Type of sampling equipment used 

 Field instrument readings and calibration 
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 Field observations and details related to analysis or integrity of samples (e.g., weather 

conditions, noticeable odors, colors, etc.) 

 Preliminary sample descriptions (e.g., for soils: silty fine sand, wet; for water:  clear 

water with no odor) 

 Sample preservation  

 Sample identification numbers and any explanatory codes, and chain‐of‐custody form 

numbers 

 Shipping arrangements (overnight air bill number) 

 Name(s) of recipient laboratory(ies) 

In addition to the sampling information, the following specific information will also be recorded 

in the field logbook for each day of sampling: 

 Team members and their responsibilities 

 Time of arrival/entry on site and time of site departure 

 Other personnel on site 

 Summary of any meetings or discussions with tribal, contractor, or federal agency 

personnel 

 Deviations from sampling plans, site safety plans, and QA procedures 

 Changes in personnel and responsibilities with reasons for the changes 

 Levels of safety protection 

 Calibration readings for any equipment used and equipment model and serial number 

7.3 PHOTOGRAPHS 

Photographs will be taken at the sampling locations and at other areas of interest at the site or 

sampling area. They will serve to verify information entered in the field logbook.  For each 

photograph taken, the following information will be written in the logbook or recorded in a 

separate field photography log:  

 Time, date, location, and weather conditions 

 Description of the subject photographed 

 Name of person taking the photograph 

7.4 SAMPLE LABELING 

All samples collected will be labeled in a clear and precise way for proper identification in the 

field and for tracking in the laboratory.  The samples will have pre‐assigned, identifiable, and 

unique numbers.  At a minimum, the sample labels will contain the following information: 

station location, date of collection, analytical parameter(s), and method of preservation.  Every 

sample, including samples collected from a single location but going to separate laboratories, 

will be assigned a unique sample number.  
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7.5 CHAIN OF CUSTODY FORMS 

All sample shipments for analyses will be accompanied by a chain‐of‐custody record. Copies of 

the custody forms are presented in Appendix C.  Form(s) will be completed and sent with the 

samples for each laboratory and each shipment (i.e., each day).  If multiple coolers are sent to a 

single laboratory on a single day, form(s) will be completed and sent with the samples for each 

cooler. 

The chain‐of‐custody form will identify the contents of each shipment and maintain the 

custodial integrity of the samples. Generally, a sample is considered to be in someone's custody 

if it is either in someone’s physical possession, in someone's view, locked up, or kept in a 

secured area that is restricted to authorized personnel.  Until the samples are shipped, the 

custody of the samples will be the responsibility of NV5. The sampling team leader or designee 

will sign the chain‐of‐custody form in the “relinquished by” box and note date, time, and air bill 

number. 

8 QUALITY CONTROL 

8.1 FIELD QUALITY CONTROL SAMPLES 

8.1.1 Assessment of Field Contamination (Blanks) 

When reusable equipment is employed for collection of samples to be analyzed for inorganics, 

equipment rinsate blanks will be collected to evaluate field sampling and decontamination 

procedures by pouring deionized water over the decontaminated sampling equipment.  One 

equipment rinsate blank will be collected per matrix each day that sampling equipment is 

decontaminated in the field.  Equipment rinsate blanks will be obtained by passing deionized 

water through or over the decontaminated sampling devices used that day.  The rinsate blanks 

that are collected will be analyzed for the analyte metals.  

The equipment rinsate blanks will be preserved, packaged, and sealed in the manner described 

for the environmental samples.  A separate sample number and station number will be 

assigned to each sample, and it will be submitted blind to the laboratory. 

8.1.2 Assessment of Field Variability (Duplicate or Co‐Located Samples) 

Duplicate soil samples will be obtained at the rate of one duplicate sample per ten field 

samples. Duplicate samples will be preserved, packaged, and sealed in the same manner as 

other samples of the same matrix.  A separate sample number will be assigned to each 

duplicate and it will be submitted blind to the laboratory. No duplicate samples are proposed 

for surface water monitoring. 
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8.2 LABORATORY QUALITY CONTROL SAMPLES 

Routinely collected soil and water samples contain sufficient volume for both routine sample 

analysis and additional laboratory QC analyses.  Therefore, a separate soil sample for laboratory 

QC purposes will not be collected.   

9 FIELD VARIANCES 

As conditions in the field may vary, it may become necessary to implement modifications to 

sampling as presented in this plan.  When modifications are considered, the Project Manager 

will be notified and a verbal approval will be obtained before implementing the changes. 

Modifications to the approved plan will be documented in the final report. 

10 FIELD HEALTH AND SAFETY PROCEDURES 

NV5 personnel working on the project site in the area of the mercury extraction equipment 

shall be certified under Occupational Safety and Health Administration (OSHA) Hazardous 

Waste Operations and Emergency Response Standard (29 Code of Federal Regulations [CFR] 

1910). NV5 prepared a Health and Safety Plan (HSP) that is appended to the Implementation 

Plan. 

Non‐NV5 personnel (contractors, visitors, other site workers, etc.), as a minimum, must adhere 

to the requirements and safety measures in the HSP prepared by NV5. The employers of non‐

NV5 site workers must prepare their own HSP to address the safety of their employees. The 

implementation contractor is responsible for overall jobsite safety, and NV5 personnel must 

understand and comply with the implementation contractor’s safety program.  
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Table 1 - Summary of Compliance Monitoring

Combie Reservoir Sediment and Mercury Removal Project

Meadow Vista, California

Sample Name RSW-001 RSW-002 EFF-001

Location

Receiving water 
upstream out of 
the influence of 

Project

Receiving water 
approximately 

200 feet 
downstream of 
the work area

Representative 
effluent within 
50 feet of the 
final treatment 

of turbidity 
curtains

Latitude  39.0300°  39.0160°  39.0258°

Longitude -121.0308° -121.0374° -121.0324°

Type
Grab surface 

water (1a)
Grab surface 

water (1a)
Grab surface 

water (1a)

Average 
Monthly

Maximum 
Daily

Average 
Monthly

Maximum 
Daily

Turbidity 1 per 4 hrs 1 per 4 hrs 1 per day NTU
Hand-held field meter (1b)/ /EPA 
180.1, SM 2130 B-2011 (2a)

1 NE NE (4a) (4a)

Settlable 
Material

1 per 4 hrs 1 per 4 hrs -- ml/L Volumetric (Imhoff cone) (2a)(5a) 0.1 NE NE 0.1 0.1

Visible 
Pollutants

Continuous 
(Form C1)

Continuous 
(Form C1)

--
Obser-
vations

Visual (3a) (Form C1) na nondetect nondetect nondetect nondetect

Temperature 1 per 4 hours 1 per 4 hours -- deg C SM 2550 B-2010 (2a) 0.1 +20 deg +20 deg +5 deg +5 deg

Dissolved 
Oxygen

1 per mo 1 per mo -- mg/L Multiparameter meter (1b), (2b) 1 NE NE (2c) (2c)

Total Flow -- --
1 per day (Form 

M6)
gpd (1b) 100 NE NE NE NE

Electrical 
Conductivity

1 per mo 1 per mo 1 per quarter
umhos/ 

cm
Multiparameter meter (1b), (2b) 20 (3c) (3c) NE NE

Hardness 1 per mo 1 per mo -- SM 130.1 (2b) 5 NE NE NE NE

pH 1 per mo 1 per mo 1 per day
standard 

units
Multiparameter meter (1b), (2b) 0.1 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5

TSS -- -- 1 per week mg/L
SM 2540 D-2011 / ASTM D5097-
13 (2b)

5 10 20 NE NE

Manganese, 
total 

recoverable
-- -- 1 per month ug/L EPA 200.7/200.8 (2b) 5 80 160 NE NE

Mercury, total 
recoverable

-- -- 1 per month ug/L EPA 245 /1631E (3b) 0.0005 0.05 0.10 NE NE

Methylmercury, 
total 

recoverable
-- -- 1 per month ng/L

EPA 1669; 1630/1631 (Revision 
E) (3b)

0.05 NE NE NE NE

Acute Toxicity -- --
1 per project 

term
%   

survival
(5b) (5b) NE NE

Chronic Toxicity -- --
1 per project 

term
%   

survival
(5b) (5b) (5b) (5b) NE NE

Notes:
(1a) Grab sample shall not be collected at the same time each day to get a complete representation of variations in the receiving water.

(3a) Visible construction-related pollutants include oil, grease, foam, fuel, petroleum products, and construction-related, excavated, organic or earthen materials.

(2b) Pollutants shall be analyzed using the analytical methods described in 40 CFR Part 136 or by methods approved by the CRWQCB.

(3c) Electrical conductivity:  The Secondary MCL for EC is 900 μmhos/cm as a recommended level, 1600 μmhos/cm as an upper level, and 2200 μmhos/cm as a short-term 
maximum. If the proposed discharge contains concentrations of electrical greater than 900 μmhos/cm, flows are greater than or equal to 0.25 MGD, and continuous discharge 
duration is 180 days or longer, the Discharger must submit a Salinity Evaluation and Minimization Plan.

70% min 1 bioassay, 
90% min any 3 consec

Receiving Water 
Limitations

(4a) NTU = nephelometric turbidity unit. Receiving water limitations: i. Shall not exceed 2 NTU)where natural turbidity is less than 1 NTU; ii. Shall not increase more than 1 NTU 
where natural turbidity is between 1 and 5 NTU; iii. Shall not increase more than 20 percent where natural turbidity is between 5 and 50 NTU; iv. Shall not increase more than 10 
NTU where natural turbidity is between 50 and 100 NTUs; nor v. Shall not increase more than 10 percent where natural turbidity is greater than 100 NTU.

(2c) Dissolved oxygen:  i. The monthly median of the mean daily dissolved oxygen concentration to fall below 85 percent of saturation in the main water mass; ii. The 95 percentile 
dissolved oxygen concentration to fall below 75 percent of saturation; and iii. The dissolved oxygen concentration to be reduced below 5.0 mg/L at any time for waterbodies 
designated as warm freshwater habitat (WARM); or iv. The dissolved oxygen concentration to be reduced below 7.0 mg/L at any time for waterbodies designated as cold 
freshwater habitat (COLD) and/or spawning, reproduction, and/or early development (SPWN).

(5b) Chronic and acute toxicity testing shall be conducted within 3 months of initiation of discharge.  For acute toxicity testing, the test species shall be fathead minnows 
(Pimephales promelas).  See the Monitoring and Reporting Program (WDR Attachment C, Section V) for toxicity monitoring requirements.

(3b) Unfiltered methylmercury and total mercury samples shall be taken using clean hands/dirty hands procedures, as described in EPA Method 1669, Sampling Ambient Water 
for Trace Metals at EPA Water Quality Criteria Levels, for collection of equipment blanks (Section 9.4.4.2), and shall be analyzed by EPA Method 1630/1631 (Revision E) with a 
reporting limit of 0.05 ng/L for methylmercury and 0.5 ng/L for total mercury.

(2a) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations (CFR) Part 136 (available at 
https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are specified for a given pollutant, method shall be approved by Central Valley Water Board staff.

(5a) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method detection limit for measurement of settleable solids: Fill an Imhoff cone to 
the one-liter mark with a thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside surface of the cone with a stirring rod. Allow to settle 
undisturbed for 15 minutes longer. Record the volume of settled material in the cone as milliliters per liter. Where a separation of settleable and floating materials occurs, do not 
include the floating material in the reading. Notwithstanding any provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this part shall be 0.4 
ml/l. 

(1b) A hand-held field meter may be used, provided the meter utilizes an EPA-approved algorithm/ method and is calibrated and maintained in accordance with the manufacturer's 
instructions. A calibration and maintenance log for each meter used for monitoring required by this Monitoring and Reporting Program shall be maintained at the Facility.

(4b) For priority pollutant constituents the reporting level shall be consistent with Sections 2.4.2 and 2.4.3 of the Policy for Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California.

Method
Target 

Reporting 
Limit

Effluent Limitations

Analysis Frequency (1a) Unit
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Table 2a - Summary of Performance Monitoring - Process Quantity Measurements

Combie Reservoir Sediment and Mercury Removal Project

Meadow Vista, California

No. Location Measurement Method Unit By
Measurement 

Frequency
Target 

Precision
Reference

Sediment volume Survey cy GLEI
2/season (pre 

and post)
0.1 foot H/V

Reported by 
PLS

Sediment density ASTM D2937 kg/m3 NV5 Pre-excavation 10 kg/m3 na

Sediment mass Calculation kg NV5 1/season 1000 kg Form M1

Sediment volume Survey cy GLEI
2/season (pre 

and post) 
0.1 foot H/V

Reported by 
PLS

Sediment density ASTM D2937 kg/m3 NV5
1/season (end 

of season)
0.1 foot H/V na

Sediment mass Calculation kg NV5 1/season 1000 kg Form M1

Sediment volume Survey cy GLEI
2/season (pre 

and post)
0.1 foot H/V

Reported by 
PLS

Sediment density ASTM D2937 kg/m3 NV5 As placed 10 kg/m3 na

Sediment mass Calculation kg NV5 1/season 1000 kg Form M1

Slurry flow, volume Flow totalizer cfs GLEI Continuous 10 cfs Form M2

Slurry solids content Nuc. density % GLEI Continuous 1% Form M2

Solids specific gravity ASTM D854 -- NV5 1/month -- na

Sediment mass Calculation kg NV5 1/month 1000 kg na

Sediment volume Load count cy GLEI Truck loading 1 cy From M3

Sediment density ASTM D2937 kg/m3 NV5 1/month 10 kg/m3 na

Sediment mass Calculation kg NV5 1/month 1000 kg Form M3

Sediment volume Load count cy GLEI Truck loading 1 cy From M4

Sediment density ASTM D2937 kg/m3 NV5 1/month 10 kg/m3 na

Sediment mass Calculation kg NV5 1/month 1000 kg Form M4

Sediment volume Load count cy GLEI Truck loading 1 cy From M5

Sediment density ASTM D2937 kg/m3 NV5 1/month 10 kg/m3 na

Sediment mass Calculation kg NV5 1/month 1000 kg Form M5

M6 Pond effl. Flow rate and volume Weir reading GPD NV5 2/day 1000 GPD Form M6

M7 Hg unit Hg(0) mass Scale g NV5 Upon transport 0.1 g Form M7

Sand mass Scale kg NV5 Upon transport 10 kg Form M8

Sand moisture content ASTM D2216 % NV5 Upon transport 1% Form M8

M9 Hg unit Filtered water flow, vol Daily estimate GPD GLEI Continuous 1000 GPD Form M9

M10
Flocculation 

circuit
Flocculent mass Scale kg GLEI Daily log 0.1 kg Form M10

Notes:

Forms M1 through M10 are presented in the Quality Assurance Plan

cy = cubic yard, g = gram, GPD = gallon per day, kg = kilogram, m3 = cubic meter

GLEI = Great Lakes Environmental and Infrastructure

PLS = Professional Land Surveyor

M5
Settling 

pond

M8 Hg unit

M2
Plant 

Influent

M3
Scalping 

circuit

M4
Desilting 

circuit

M1a
Excavation 

Area 

M1b
Stockpile 

Area 

M1c
Placement 

Area 
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Table 2b - Summary of Performance Monitoring - Process Concentration Measurements
Combie Reservoir Sediment and Mercury Removal Project

Meadow Vista, California

No. Location Measurement Method Unit By
Target 

Reporting 
Limit

Measurement 
Frequency

THg
Incremental sampling; 

EPA 7471A
ppm NV5 0.01

1/season          
(pre-excavation)

Gradation ASTM D422A % NV5 1
1/season          

(pre-excavation)

Hg(0) Batch process ppm GLEI 0.01
1/season          

(pre-excavation)

B
Scalping 

circuit
THg in oversize 

materials
Incremental sampling; 

EPA 7471A
ppm NV5 0.01 1/week

C
Desilting 
Circuit

THg in oversize 
materials

Incremental sampling; 
EPA 7471A

ppm NV5 0.01 1/week

D Hg unit Hg(0) recovered Scale g NV5 0.01 Upon removal

THg and metals in 
sand concentrates

Incremental sampling; 
EPA 6010B/7471A

ppm NV5 0.01 1/week

Hg(0) in sand 
concentrates

Table ppm GLEI 0.01 1/week

F
Settling 

pond
THg

Incremental sampling; 
EPA 6010B/7471A

ppm NV5 0.01 Upon removal

G
Effluent 

discharge
THg

See compliance 
monitoring schedule

ppb NV5

Notes:

GLEI = Great Lakes Environmental and Infrastructure

ppm = parts per million (or mg/kg, milligrams per kilogram); ppb = parts per billion (or ug/L, micrograms per liter) 

E Hg unit

See compliance monitoring 
schedule

A
Excavation 

area
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Table 3 - Field Instrument Calibration, Maintenance, Testing and Inspection

Combie Reservoir Sediment and Mercury Removal Project

Meadow Vista, California

Three-point calibration 
with standard solutions

At startup; at least three 
times during full day, and 

if temp varies >10°C

Successful 
automated 
calibration

Verification with standard 
solution in sampling range 

(1 mS/cm)
Once per hour of use 0.1 pH units

Inspection and 
maintenance

Once per month
Clean, intact 

and calibrated

Calibration with standard 
solution in field 

measurement range

At startup; at least three 
times during full day, and 

if temp varies >10°C

Successful 
automated 
calibration

Verification with standard 
solution in sampling range 

(1 mS/cm)
Once per hour of use 2 mS/cm

Inspection and 
maintenance

Once per month
Clean, intact 

and calibrated

Notes:

° C = degrees Celsius

EC = electrical conductivity

mS/cm = microsiemen per centimeter

RPD = relative percent difference

Analytical 
Perameter

Field 
Instument

Activity Frequency
Acceptance 

Criteria
Matrix

YSI 556 Multi-
parameter 

Meter

YSI 556 Multi-
parameter 

Meter

pH water

EC water
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Table 4 - Soil Sample Containers, Preservation Methods and Hold Times

Combie Reservoir Sediment and Mercury Removal Project

Meadow Vista, California

No. Type Size

CAM 17 Metals, 
excluding mercury

EPA 6010B/7000 ATL 1
Glass / 
Plastic

4 oz unpreserved 180 days

Mercury EPA 7471A ATL 1
Glass / 
Plastic

4 oz unpreserved 28 days

Notes:

° C = degrees Celsius

ATL = Advanced Technology Laboratories

Analyte
Sample Container

Preservation
Holding 

Time
Laboraotory

Analytical 
Method
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Table 5 - Water Sample Containers, Preservation Methods and Hold Times

Combie Reservoir Sediment and Mercury Removal Project

Meadow Vista, California

No. Type Size

Total CAM 17 
Metals

M200.7/ 
200.8

ACZ
unfiltered, nitric 

acid (pH<2), 4°C
180 days

Total mercury M245.1 ACZ
unfiltered, nitric 

acid (pH<2), 4°C
28 days

Major ions SM4500 ACZ 28 days

TDS SM2540C ACZ 7 days

TSS SM2540D ACZ 7 days

Notes:

° C = degrees Celsius

ACZ = ACZ Laboratory

ATL = Advanced Technology Laboratories

poly = polyethylene

250 mL

Analyte
Analytical 
Method

Laboratory

1 poly

Preservation Hold Time
Sample Containers

1 poly 250 mL

filtered, 
unpreserved
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FIELD DATA COLLECTION FORMS 
 

C1  Compliance Monitoring for Visible Pollutants 

M1  Sediment Volume and Mass 

M2  Sediment Slurry Volume and Mass 

M3  Scalping Circuit Oversize Volume and Mass 

M4  Desilting Circuit Fine Sediment Volume and Mass 

M5  Settling Pond Sediment Volume and Mass 

M6  Settling Pond Effluent Flow Rate and Volume 

M7  Mercury Unit Elemental Mercury Mass 

M8  Mercury Unit Sand Mass and Moisture Content 

M9  Mercury Unit Filtered Water Flow Rate and Volume 

M10  Flocculent Circuit Flocculent Mass 
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 Volume Summary

Name Type Cut 
Factor

Fill 
Factor

2d Area
(Sq. Ft.)

Cut
(Cu. Yd.)

Fill
(Cu. Yd.)

Net
(Cu. Yd.)

 NorthStockpileVolume  full  1.00000  1.00000  16065.21  0.41  4475.18  4474.77<Fill>

 SouthStockpileVolume  full  1.00000  1.00000  72981.43  8.72  32842.65  32833.94<Fill>

 Totals

2d Area
(Sq. Ft.)

Cut
(Cu. Yd.)

Fill
(Cu. Yd.)

Net
(Cu. Yd.)

 Total  89046.64  9.12  37317.83  37308.71<Fill>

* Value adjusted by cut or fill factor other than 1.0
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Hydraulic Mulch 

Description and Purpose 

Hydraulic Mulch consists of various types of fibrous materials 
mixed with water and sprayed onto the soil surface in slurry 
form to provide a layer of temporary protection from wind and 
water erosion. 

Suitable Applications 

Hydraulic mulch as a temporary, stand alone, erosion control 
BMP is suitable for disturbed areas that require temporary 
protection from wind and water erosion until permanent soil 
stabilization activities commence. Examples include: 

■ Rough-graded areas that will remain inactive for longer
than permit-required thresholds (e.g., 14 days) or otherwise
require stabilization to minimize erosion or prevent
sediment discharges.

■ Soil stockpiles.

■ Slopes with exposed soil between existing vegetation such
as trees or shrubs.

■ Slopes planted with live, container-grown vegetation or
plugs.

■ Slopes burned by wildfire.
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Hydraulic Mulch EC-3 

Hydraulic mulch can also be applied to augment other erosion control BMPs such as: 
■ In conjunction with straw mulch (see EC-6 Straw Mulch) where the rate of hydraulic mulch

is reduced to 100-500 lbs per acre and the slurry is applied over the straw as a tackifying
agent to hold the straw in place.

■ Supplemental application of soil amendments, such as fertilizer, lime, gypsum, soil bio-
stimulants or compost.

Limitations 

In general, hydraulic mulch is not limited by slope length, gradient or soil type. However, the 
following limitations typically apply: 

■ Most hydraulic mulch applications, particularly bonded fiber matrices (BFMs), require at
least 24 hours to dry before rainfall occurs.

■ Temporary applications (i.e., without a vegetative component) may require a second
application in order to remain effective for an entire rainy season.

■ Treatment areas must be accessible to hydraulic mulching equipment.

■ Availability of water sources in remote areas for mixing and application.

■ As a stand-alone temporary BMP, hydraulic mulches may need to be re-applied to maintain
their erosion control effectiveness, typically after 6-12 months depending on the type of
mulch used.

■ Availability of hydraulic mulching equipment may be limited just prior to the rainy season
and prior to storms due to high demand.

■ Cellulose fiber mulches alone may not perform well on steep slopes or in course soils.

■ This BMP consists of a mixture of several constituents (e.g., fibers/mulches, tackifiers, and
other chemical constituents), some of which may be proprietary and may come pre-mixed by
the manufacturer. The water quality impacts of these constituents are relatively unknown
and some may have water quality impacts due to their chemical makeup. Refer to specific
chemical properties identified in the product Material Safety Data Sheet; products should be
evaluated for project-specific implementation by the SWPPP Preparer. Refer to factsheet
EC-05 for further guidance on selecting soil binders.

Implementation 
■ Where feasible, it is preferable to prepare soil surfaces prior to application by roughening

embankments and fill areas with a crimping or punching type roller or by track walking.

■ The majority of hydraulic mulch applications do not necessarily require surface/soil
preparation (See EC-15 Soil Preparation) although in almost every case where re-vegetation
is included as part of the practice, soil preparation can be beneficial. One of the advantages
of hydraulic mulch over other erosion control methods is that it can be applied in areas
where soil preparation is precluded by site conditions, such as steep slopes, rocky soils, or
inaccessibility.
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Hydraulic Mulch EC-3 

■ Avoid mulch over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

■ Hydraulic mulching is generally performed utilizing specialized machines that have a large
water-holding/mixing tank and some form of mechanical agitation or other recirculation
method to keep water, mulch and soil amendments in suspension. The mixed hydraulic
slurry can be applied from a tower sprayer on top of the machine or by extending a hose to
areas remote from the machine.

■ Where possible apply hydraulic mulch from multiple directions to adequately cover the soil.
Application from a single direction can result in shadowing, uneven coverage and failure of
the BMP.

■ Hydraulic mulch can also include a vegetative component, such as seed, rhizomes, or stolons
(see EC-4 Hydraulic Seed).

■ Typical hydraulic mulch application rates range from 2,000 pounds per acre for standard
mulches (SMs) to 3,500 pounds per acre for BFMs. However, the required amount of
hydraulic mulch to provide adequate coverage of exposed topsoil may appear to exceed the
standard rates when the roughness of the soil surface is changed due to soil preparation
methods (see EC-15 Soil Preparation) or by slope gradient.

■ Other factors such as existing soil moisture and soil texture can have a profound effect on
the amount of hydraulic mulch required (i.e. application rate) applied to achieve an erosion
resistant covering.

■ Avoid use of mulch without a tackifier component, especially on slopes.

■ Mulches used in the hydraulic mulch slurry can include:

Cellulose fiber 

Thermally-processed wood fibers 

Cotton 

Synthetics 

Compost (see EC-14, Compost Blanket) 

■ Additional guidance on the comparison and selection of temporary slope stabilization
methods is provided in Appendix F of the Handbook.

Categories of Hydraulic Mulches 

Standard Hydraulic Mulch (SM) 
Standard hydraulic mulches are generally applied at a rate of 2,000 pounds per acre and are 
manufactured containing around 5% tackifier (i.e. soil binder), usually a plant-derived guar or 
psyllium type, Most standard mulches are green in color derived from food-color based dyes. 

July 2012 California Stormwater BMP Handbook 

Construction 
www.casqa.org 

3 of 5 



Hydraulic Mulch EC-3 

Hydraulic Matrices (HM) and Stabilized Fiber Matrices (SFM) 

Hydraulic matrices and stabilizedfiber matrices are slurries which contain increased levels of 
tackifiers/soil binders; usually 10% or more by weight. HMs and SFMs have improved 
performance compared to a standard hydraulic mulch (SM) because of the additional 
percentage of tackifier and because of their higher application rates, typically 2,500 - 4,000 
pounds per acre. Hydraulic matrices can include a mixture of fibers, for example, a 50/50 blend 
of paper and wood fiber. In the case of an SFM, the tackifier/soil binder is specified as a 
polyacrylamide (PAM). 

Bonded Fiber Matrix (BFM) 

Bonded fiber matrices (BFMs) are hydraulically-applied systems of fibers, adhesives (typically 
guar based) and chemical cross-links. Upon drying, the slurry forms an erosion-resistant 
blanket that prevents soil erosion and promotes vegetation establishment. The cross-linked 
adhesive in the BFM should be biodegradable and should not dissolve or disperse upon re
wetting. BFMs are typically applied at rates from 3,000 to 4,000 lbs/acre based on the 
manufacturer's recommendation. BFMs should not be applied immediately before, during or 
immediately after rainfall or if the soil is saturated. Depending on the product, BFMs typically 
require 12 to 24 hours to dry and become effective. 

Mechanically-Bonded Fiber Matrices (MBFM) 

Mechanically-bonded fiber matrices (MBFMs) are hydraulically applied systems similar to BFM 
that use crimped synthetic fibers and PAM and are typically applied to a slope at a higher 
application rate than a standard BFM. 

Hydraulic Compost Matrix (HCM) 

Hydraulic compost matrix (HCM) is a field-derived practice whereby finely graded or sifted 
compost is introduced into the hydraulic mulch slurry. A guar-type tackifier can be added for 
steeper slope applications as well as any specified seed mixtures. A HCM can help to accelerate 
seed germination and growth. HCMs are particularly useful as an in-fill for three-dimensional 
re-vegetation geocomposites, such as turf reinforcement mats (TRM) (see EC-7 Geotextiles and 
Mats). 

Costs 

Average installed costs for hydraulic mulch categories are is provided in Table 1, below. 

July 2012 

Table 1 

HYDRAULIC MULCH BMPs 

INSTALLED COSTS 

BMP Installed CosUAcre 

Standard Hydraulic Mulching (SM) $1,700 - $3,600 per acre 
Hydraulic Matrices (HM) and Stabilized Fiber Matrices 

Guar-based $2,000 - $4,000 per acre 
PAM-based $2,500 -$5,610 per acre 

Bonded Fiber Matrix (BFM) $3,900 - $6,900 per acre 
Mechanically Bonded Fiber Matrix (MBFM) $4,500 - $6,000 per acre 
Hydraulic Compost Matrix (HCM) $3,000 -$3,500 per acre 
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Hydraulic Mulch EC-3 

Source: Co:St information received from individual product manufacturers solicited by 

Geosyntec Consultants (2004) 

Inspection and Maintenance 

■ Maintain an unbroken, temporary mulched ground cover throughout the period of
construction when the soils are not being reworked.

■ BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

■ Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

■ Compare the number of bags or weight of applied mulch to the area treated to determine
actual application rates and compliance with specifications.
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Controlling Erosion of Construction Sites, Agricultural Information #347, U.S. Department of 
Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly Soil 
Conservation Service - SCS). 

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service, 
January 1991. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area 
Governments, May 1995. 

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April 
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Soil Erosion by Water, Agriculture Information Bulletin #513, U.S. Department of Agriculture, 
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Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
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Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of 
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Hydroseeding 

Description and Purpose 

Hydroseeding typically consists of applying a mixture of a 
hydraulic mulch, seed, fertilizer, and stabilizing emulsion with 
a hydraulic mulcher, to temporarily protect exposed soils from 
erosion by water and wind. Hydraulic seeding, or 
hydroseeding, is simply the method by which temporary or 
permanent seed is applied to the soil surface. 

Suitable Applications 

Hydroseeding is suitable for disturbed areas requiring 
temporary protection until permanent stabilization is 
established, for disturbed areas that will be re-disturbed 
following an extended period of inactivity, or to apply 
permanent stabilization measures. Hydroseeding without 
mulch or other cover (e.g. EC-7, Erosion Control Blanket) is not 
a stand-alone erosion control BMP and should be combined 
with additional measures until vegetation establishment. 

Typical applications for hydroseeding include: 

■ Disturbed soil/graded areas where permanent stabilization
or continued earthwork is not anticipated prior to seed
germination.

■ Cleared and graded areas exposed to seasonal rains or
temporary irrigation.

■ Areas not subject to heavy wear by construction equipment
or high traffic.
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Hydroseeding EC-4 

Limitations 

■ Availability ofhydroseeding equipment may be limited just prior to the rainy season and
prior to storms due to high demand.

■ Hydraulic seed should be applied with hydraulic mulch or a stand-alone hydroseed
application should be followed by one of the following:

Straw mulch (see Straw Mulch EC-6) 

Rolled erosion control products (see Geotextiles and Mats EC-7) 

Application of Compost Blanket (see Compost Blanket EC-14) 

Hydraulic seed may be used alone only on small flat surfaces when there is sufficient time in 
the season to ensure adequate vegetation establishment and coverage to provide adequate 
erosion control. 

■ Hydraulic seed without mulch does not provide immediate erosion control.

■ Temporary seeding may not be appropriate for steep slopes (i.e., slopes readily prone to rill
erosion or without sufficient topsoil).

■ Temporary seeding may not be appropriate in dry periods without supplemental irrigation.

■ Temporary vegetation may have to be removed before permanent vegetation is applied.

■ Temporary vegetation may not be appropriate for short term inactivity (i.e. less than 3-6
months).

■ This BMP consists of a mixture of several constituents (e.g., fibers/mulches, tackifiers, and
other chemical constituents), some of which may be proprietary and may come pre-mixed by
the manufacturer. The water quality impacts of these constituents are relatively unknown
and some may have water quality impacts due to their chemical makeup. Additionally these
constituents may require non-visible pollutant monitoring. Refer to specific chemical
properties identified in the product Material Safety Data Sheet; products should be
evaluated for project-specific implementation by the SWPPP Preparer. Refer to factsheet
EC-05 for further guidance on selecting soil binders.

Implementation 

In order to select appropriate hydraulic seed mixtures, an evaluation of site conditions should be 
performed with respect to: 

Soil conditions 

Site topography and exposure (sun/wind) 

Season and climate 

Maintenance requirements 

Sensitive adjacent areas 

Water availability 

Vegetation types 

July 2012 

Plans for permanent vegetation 
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Hydroseeding EC-4 

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS), Resource 
Conservation Districts and Agricultural Extension Service can provide information on 
appropriate seed mixes. 

The following steps should be followed for implementation: 

■ Where appropriate or feasible, soil should be prepared to receive the seed by disking or
otherwise scarifying (See EC-15, Soil Preparation) the surface to eliminate crust, improve air
and water infiltration and create a more favorable environment for germination and growth.

■ Avoid use of hydraulic seed in areas where the BMP would be incompatible with future
earthwork activities.

■ Hydraulic seed can be applied using a multiple step or one step process.

In a multiple step process, hydraulic seed is applied first, followed by mulch or a Rolled 
Erosion Control Product (RECP). 

In the one step process, hydraulic seed is applied with hydraulic mulch in a hydraulic 
matrix. When the one step process is used to apply the mixture of fiber, seed, etc., the 
seed rate should be increased to compensate for all seeds not having direct contact with 
the soil. 

■ All hydraulically seeded areas should have mulch, or alternate erosion control cover to keep
seeds in place and to moderate soil moisture and temperature until the seeds germinate and
grow.

■ All seeds should be in conformance with the California State Seed Law of the Department of
Agriculture. Each seed bag should be delivered to the site sealed and clearly marked as to
species, purity, percent germination, dealer's guarantee, and dates of test. The container
should be labeled to clearly reflect the amount of Pure Live Seed (PLS) contained. All
legume seed should be pellet inoculated. Inoculant sources should be species specific and
should be applied at a rate of 2 lb of inoculant per 100 lb seed.

■ Commercial fertilizer should conform to the requirements of the California Food and
Agricultural Code, which can be found at
http://www.leginfo.ca.gov/.html/fac_table_of_contents.html. Fertilizer should be pelleted
or granular form.

■ Follow up applications should be made as needed to cover areas of poor coverage or
germination/vegetation establishment and to maintain adequate soil protection.

■ Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

■ Additional guidance on the comparison and selection of temporary slope stabilization
methods is provided in Appendix F of the Handbook.
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Hydroseeding EC-4 

Costs 

Average cost for installation and maintenance may vary from as low as $1,900 per acre for flat 
slopes and stable soils, to $4,000 per acre for moderate to steep slopes and/or erosive soils. 
Cost of seed mixtures vary based on types of required vegetation. 

BMP 

Hydraulic Seed 

Installed 
Cost per Acre 

$1,900-$4,000 

Source: Cost information received from individual product manufacturers solicited by 
Geosyntec Consultants (2004), 

Inspection and Maintenance 

■ BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

■ Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

■ Where seeds fail to germinate, or they germinate and die, the area must be re-seeded,
fertilized, and mulched within the planting season, using not less than half the original
application rates.

■ Irrigation systems, if applicable, should be inspected daily while in use to identify system
malfunctions and line breaks. When line breaks are detected, the system must be shut down
immediately and breaks repaired before the system is put back into operation.

■ Irrigation systems should be inspected for complete coverage and adjusted as needed to
maintain complete coverage.

References 

Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical 
Memorandum, State of California Department of Transportation (Caltrans), July 2007. 

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of 
Transportation (Caltrans), November 1999. 
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Silt Fence 

Description and Purpose 

A silt fence is made of a woven geotextile that has been 
entrenched, attached to supporting poles, and sometimes 
backed by a plastic or wire mesh for support. The silt fence 
detains water, promoting sedimentation of coarse sediment 
behind the fence. Silt fence does not retain soil fine particles 
like clays or silts. 

Suitable Applications 

Silt fences are suitable for perimeter control, placed below 
areas where sheet flows discharge from the site. They could 
also be used as interior controls below disturbed areas where 
runoff may occur in the form of sheet and rill erosion and 
around inlets within disturbed areas (SE-10 ). Silt fences should 
not be used in locations where the flow is concentrated. Silt 
fences should always be used in combination with erosion 
controls. Suitable applications include: 

■ At perimeter of a project.

■ Below the toe or down slope of exposed and erodible slopes.

■ Along streams and channels.

■ Around temporary spoil areas and stockpiles.

■ Around inlets.

■ Below other small cleared areas.
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Silt Fence SE-1 

Limitations 

■ Do not use in streams, channels, drain inlets, or anywhere flow is concentrated.

■ Do not use in locations where ponded water may cause a flooding hazard.

■ Do not use silt fence to divert water flows or place across any contour line.

■ Improperly installed fences are subject to failure from undercutting, overtopping, or
collapsing.

■ Must be trenched and keyed in.

■ Not intended for use as a substitute for Fiber Rolls (SE-5), when fiber rolls are being used as
a slope interruption device.

■ Do not use on slopes subject to creeping, slumping, or landslides.

Implementation 

General 

A silt fence is a temporary sediment barrier consisting of woven geotextile stretched across and 
attached to supporting posts, trenched-in, and, depending upon the strength of fabric used, 
supported with plastic or wire mesh fence. Silt fences trap coarse sediment by intercepting and 
detaining sediment-laden runoff from disturbed areas in order to promote sedimentation 
behind the fence. 

The following layout and installation guidance can improve performance and should be 
followed: 

■ Silt fence should be used in combination with erosion controls up-slope in order to provide
the most effective sediment control.

■ Silt fence alone is not effective at reducing turbidity. (Barrett and Malina, 2004)

■ Designers should consider diverting sediment laden water to a temporary sediment basin or
trap. (EPA, 2012)

■ Use principally in areas where sheet flow occurs.

■ Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

■ Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 ft2 of ponding area should be provided for every acre draining to the fence.

■ Efficiency of silt fences is primarily dependent on the detention time of the runoff behind the
control. (Barrett and Malina, 2004)

■ The drainage area above any fence should not exceed a quarter of an acre. (Rule of Thumb-
100-feet of silt fence per 10,000 square feet of disturbed area.) (EPA 2012}
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Silt Fence SE-1 

■ The maximum length of slope draining to any point along the silt fence should be 100 ft per
foot of silt fence.

■ Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

■ Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

■ Silt fences should remain in place until the disturbed area draining to the silt fence is
permanently stabilized, after whicb, the silt fence fabric and posts should be removed and
properly disposed.

■ J-Hooks, which have ends turning up the slope to break up long runs of fence and provide
multiple storage areas that work like mini�retention areas, may be used to increase the
effectiveness of silt fence.

■ Be aware of local regulations regarding the type and installation requirements of silt fence,
which may differ from those presented in this fact sheet.

Design and Layout 

In areas where high winds are anticipated the fence should be supported by a plastic or wire 
mesh. The geotextile fabric of the silt fence should contain ultraviolet inhibitors and stabilizers 
to provide longevity equivalent to the project life or replacement schedule. 

■ Layout in accordance with the attached figures.

■ For slopes that contain a high number of rocks or large dirt clods that tend to dislodge, it
may be necessary to protect silt fence from rocks (e.g., rockfall netting) ensure the integrity
of the silt fence installation.

Standard vs. Heavy Duty Silt Fence

Standard Silt Fence 

■ Generally applicable in cases where the area draining to fence produces moderate
sediment loads.

Heavy Duty Silt Fence 
■ Heavy duty silt fence usually has 1 or more of the following characteristics, not

possessed by standard silt fence.

o Fabric is reinforced with wire backing or additional support.

o Posts are spaced closer than pre-manufactured, standard silt fence products.
■ Use is generally limited to areas affected by high winds.
■ Area draining to fence produces moderate sediment loads.

Materials 

Standard Silt Fence 

■ Silt fence material should be woven geotextile with a minimum width of 36 in. The
fabric should conform to the requirements in ASTM designation D6461.

■ Wooden stakes should be commercial quality lumber of the size and shape shown on
the plans. Each stake should be free from decay, splits or cracks longer than the

July 2012 California Stormwater BMP Handbook Portal 

Construction 

www.casqa.org 

3 of 9 



Silt Fence SE-1 

thickness of the stake or other defects that would weaken the stakes and cause the 
stakes to be structurally unsuitable. 

■ Staples used to fasten the fence fabric to the stakes should be not less than 1. 75 in.
long and should be fabricated from 15 gauge or heavier wire. The wire used to fasten
the tops of the stakes together when joining two sections of fence should be 9 gauge
or heavier wire. Galvanizing of the fastening wire will not be required.

Heavy-Duty Silt Fence 

■ Some silt fence has a wire backing to provide additional support, and there are
products that may use prefabricated plastic holders for the silt fence and use metal
posts instead of wood stakes.

Installation Guidelines - Traditional Method

Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence 
for ponding to occur without flooding or overtopping the fence. 

■ A trench should be excavated approximately 6 in. wide and 6 in. deep along the line of the
proposed silt fence (trenches should not be excavated wider or deeper than necessary for
proper silt fence installation).

■ Bottom of the silt fence should be keyed-in a minimum of 12 in.

■ Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

■ When standard strength geotextile is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy-duty wire staples at least 1 in.
long. The mesh should extend into the trench.

■ When extra-strength geotextile and closer post spacing are used, the mesh support fence
may be eliminated.

■ Woven geotextile should be purchased in a long roll, then cut to the length of the barrier.
When joints are necessary, geotextile should be spliced together only at a support post, with
a minimum 6 in. overlap and both ends securely fastened to the post.

■ The trench should be backfilled with native material and compacted.

■ Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/ 3 the height of the barrier; in no case should the reach exceed 500 ft.

■ Cross barriers should be a minimum of 1/3 and a maximum of½ the height of the linear
barrier.

■ See typical installation details at the end of this fact sheet.
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Silt Fence SE-1 

Installation Guidelines - Static Slicing Method 

■ Static Slicing is defined as insertion of a narrow blade pulled behind a tractor, similar to a
plow blade, at least 10 inches into the soil while at the same time pulling silt geotextile fabric
into the ground through the opening created by the blade to the depth of the blade. Once the
geotextile is installed, the soil is compacted using tractor tires.

■ This method will not work with pre-fabricated, wire backed silt fence.

■ Benefits:

o Ease of installation (most often done with a 2 person crew).

o Minimal soil disturbance.

o Better level of compaction along fence, less susceptible to undercutting

o Uniform installation.

■ Limitations:

Costs 

o Does not work in shallow or rocky soils.

o Complete removal of geotextile material after use is difficult.

o Be cautious when digging near potential underground utilities.

■ It should be noted that costs vary greatly across regions due to available supplies and labor
costs.

■ Average annual cost for installation using the traditional silt fence installation method
(assumes 6 month useful life) is $7 per linear foot based on vendor research. Range of cost
is $3.50 - $9.10 per linear foot.

Inspection and Maintenance 

■ BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

■ Repair undercut silt fences.

■ Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

■ Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed, and replaced with new silt fence barriers.

■ Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
1/ 3 of the barrier height.

■ Silt fences should be left in place until the upgradient area is permanently stabilized. Until
then, the silt fence should be inspected and maintained regularly.
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Silt Fence SE-1 

■ Remove silt fence when upgradient areas are stabilized. Fill and compact post holes and
anchor trench, remove sediment accumulation, grade fence alignment to blend with adjacent
ground, and stabilize disturbed area.

References 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area 
Governments, May 1995. 

Monitoring Data on Effectiveness of Sediment Control Techniques, Proceedings of World Water 
and Environmental Resources Congress, Barrett M. and Malina J. 2004. 

National Management Measures to Control Nonpoint Source Pollution from Urban Areas, 
United States Environmental Protection Agency, 2002. 

Proposed Guidance Specifying Management Measures for Sources ofNonpoint Pollution in 
Coastal Waters, Work Group-Working Paper, USEPA, April 1992. 

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft), 
USEPA, 1990. 

Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint 
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin 
Regional Planning Commission, Waukesha, WI. 1991. 

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of 
Ecology, Public Review Draft, 1991. 

U.S. Environmental Protection Agency (US EPA). Stormwater Best Management Practices: Silt 
Fences. U.S. Environmental Protection Agency, Office of Water, Washington, DC, 2012. 

U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial 
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S. 
Environmental Protection Agency, Office of Water, Washington, DC, 1992. 

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of 
Management Practices, Tahoe Regional Planning Agency, November 1988. 

Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical 
Memorandum, State of California Department of Transportation (Caltrans), July 2007. 

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February 
2005. 

July 2012 California Stormwater BMP Handbook Portal 

Construction 

www.casqa.org 

6 of 9 



�
C 

'<
N 0 � 
N 

Q 

� 
3 
;;;· 

:, '
:, n 3 
:, 0 :, 
. => a, 
n '" ~
a, ~ <1> 
'" ' '
-g � OJ • !'.:!: 3: 
0 0 -,, 
\0 � I 

"" => 
0. 
Cl" 

" 
,, 

--.J 
� 
"' 

Mpx reach soo· (See npte 

Cross barrier 
{Sec note i O} 

Optlorml ;nalntal'lOOee 
opening detail 

f 
•• n FaMe 

/ / 

� Crca9 barrier-

_fJ.AtL 

i SILT FENCE 

NOTES 

L Coristrucl the length of ooc:h reach so Uwt the change in bose 
eleV1Jtioo oiong -the reach does not exceed 1/3 ½he height of the linear 
barrier. In no cose shull 1he reoch length exceed 500'. 

2. The last f!?. - O" of fence she!! be fomed tJP slope.. 

3. Stoke dimensions o.e n-ominol. 
4. Dimension may wry to flt 1lald :ecnd!tion. 

5, Stakes shall be spoced at 8"-0"' maximum and shall be 
po-sitloned on down-stream side of fence, 

6, Stokes to overlap end fence fabric: to fold orot.1nd each stoke 
one full tum. Secure fubrfC to stoke with 4 staples. 

7. Stakes shall be driven tightly together to prevent potential 
flow-through of �dlment at Jolnt. The tops of the stokes 
shall oe secured with wire. 

8. For end stake, fence f-abric ·shell be folded around two stakes 
Ofle full Wm and sectKed with 4 staples. 

9. Minimum 4 staples per stak;e. Olmemri'ons shown are tjlpica!. 
10. Cl-oss barriers shall be 0 minimum of 1/3 Ol'ld o moximum of 1/2 the 

height of the linoor barrier. 
11. Ma!ntem:mce openings shall be con�iruded in o mann« to en1:1ure 

sediment r-emo1ns behind silt fence, 
12. Jolr11ng sections Sholl no1. be placed ot sump loarlions. 
13. Sandbag rows ond layers sh-a!! be offset to eliminate gaps. 
14. Add 3-4 bags tc cross barrier on downgrodient side pf silt fence os 

needed to preVGflt bypass or undermining on(; as aliowoble ba58d on 
site !imit:s of disturbance. 

/ 

LEGEND 
ma Tamped bockfif! 

Wood 
stoke 

/ 

i 

Slope direction 
D!reetion of ffow 

Fabric 

End detail 

See Note 14 

Slit fence 

--b T� of slope 

i 
CROSS BARRIER DETAIL 

See: note 10 

S>CTION C-C 

en 
-·
-

,... 

.,, 
CD 
::::J 
n 

ti) 

(I) 
m 

I 

.... 



� 
C 

N 
0 � 
N 

Q 

� 
3 
;;;· 

" . 
,; n 3
" 0 " 
• C, "' 
r, � �"'� "' 

� 2 ; 
?' 8: 3: 
0 0 ,:, 
u3 :::J :I: "' 

C, 
0. 
0-

;:i. "' 

co 

"' 
"' 

Setback varies 
/(See note 4) 

I 

I 2 x 2 Wood stc_ke Fobcic 

�/
(See ootes 3 & SJ 

"":]:[: 
J �� 

SECTION A-P-

Silt fence 
fabric 

w 

6" 

i 
CETAIL A 

'" 

2" X 2" 
wood stoke 

�I 

ce notes ti 7 & 
5toke.(\obric secrion R 

I� ,.---stake A 

Fabric section A _j 
(See notes 6, 7 & U) 

JOll✓ING SECTION DETAIL rTOP VIEW) 

12) 

�

,·•, 2" wood stoke 
(See note .'i) 

Fabric 
(See 00k 

C.N!J STAKE DETAIL (TOP VICW) 

End stake 
~ 

�
(See note L) 

� 
'-� 

Silt fence 

- /�/, 

-

LEGEND 

Tamped backfill 

Slope direction 

Direction of flow 

1/J" 

, � 
1/16" 
diameter 

�Jj 
___j l.uL 

STAPLL DETAIL 

(SEE NOTE 9) 

/
-Fabric 

1
;

1 r-- Stoke 

� 
'.,,\N .. 
� '-\ ,,,

cf. . 

4:J" ,c_01 
-End stoke 

Scake 

,-Fabric 

Toe of slope 

End stake Sandbags (,'-layers hiqP) 

ENrJ ilETA!L OPTIONAL MAINTENANCE OPENING 

(SEE NOTE 11) 

DETAIL 

(/) 
-·
-
,... 

.,, 

tD 
:l 
n 

tD 

(/) 
m 
I 
.... 



Silt Fence 

SWPPP preparer to 
specify length of J-hook _ 

based on anticipated 
sediment load 

!--------- 200' Max. --------1 

and 

Place post adjacent j 
bind at top with wire � 

July 2012 

J-HOOK

California Stormwater BMP Handbook Portal 
Construction 

www.casqa.org 

SE-1 

/ \. ,10'" ✓ 
s\,•

•
,J 

� 

Continuous Fence 
Fabric 

9 of 9 







































Stockpile Management 

Description and Purpose 

Stockpile management procedures and practices are designed 
to reduce or eliminate air and stormwater pollution from 
stockpiles of soil, soil amendments, sand, paving materials such 
as portland cement concrete (PCC) rubble, asphalt concrete 
(AC), asphalt concrete rubble, aggregate base, aggregate sub 
base or pre-mixed aggregate, asphalt minder (so called "cold 
mix" asphalt), and pressure treated wood. 

Suitable Applications 

Implement in all projects that stockpile soil and other loose 
materials. 

Limitations 

■ Plastic sheeting as a stockpile protection is temporary and
hard to manage in windy conditions. Where plastic is used,
consider use of plastic tarps with nylon reinforcement
which may be more durable than standard sheeting.

■ Plastic sheeting can increase runoff volume due to lack of
infiltration and potentially cause perimeter control failure.

■ Plastic sheeting breaks down faster in sunlight.

■ The use of Plastic materials and photodegradable plastics
should be avoided.

Implementation 

Protection of stockpiles is a year-round requirement. To 
properly manage stockpiles: 
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Categories 

EC Erosion Control 

SE Sediment Control 

TC Tracking Control 

WE Wind Erosion Control 

NS 
Non-Stormwater 
Management Control 

WM 
Waste Management and 
Materials Pollution Control 

Legend: 

0 Primary Category

ll9 Secondary Category 

Targeted Constituents 

Sediment 

Nutrients 

Trash 

Metals 

Bacteria 

Oil and Grease 

Organics 

Potential Alternatives 

None 
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0 
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0 

0 

0 

0 

0 
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Stockpile Management WM-3 

■ On larger sites, a minimum of 50 ft separation from concentrated flows of stormwater,
drainage courses, and inlets is recommended.

■ After 14 days of inactivity, a stockpile is non-active and requires further protection described
below. All stockpiles are required to be protected as non-active stockpiles immediately if
they are not scheduled to be used within 14 days.

■ Protect all stockpiles from stormwater runon using temporary perimeter sediment barriers
such as compost berms (SE-13), temporary silt dikes (SE-12), fiber rolls (SE-5), silt fences
(SE-1), sandbags (SE-8), gravel bags (SE-6), or biofilter bags (SE-14). Refer to the individual
fact sheet for each of these controls for installation information.

■ Implement wind erosion control practices as appropriate on all stockpiled material. For
specific information, see WE-1, Wind Erosion Control.

■ Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil
Management.

■ Place bagged materials on pallets and under cover.

■ Ensure that stockpile coverings are installed securely to protect from wind and rain.

■ Some plastic covers withstand weather and sunlight better than others. Select cover
materials or methods based on anticipated duration of use.

Protection of Non-Active Stockpiles 

A stockpile is considered non-active if it either is not used for 14 days or if it is scheduled not to 
be used for 14 days or more. Stockpiles need to be protected immediately if they are not 
scheduled to be used within 14 days. Non-active stockpiles of the identified materials should be 
protected as follows: 

Soil stockpiles 
■ Soil stockpiles should be covered or protected with soil stabilization measures and a

temporary perimeter sediment barrier at all times.

■ Temporary vegetation should be considered for topsoil piles that will be stockpiled for
extended periods.

Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble, 
aggregate base, or aggregate sub base 

■ Stockpiles should be covered and protected with a temporary perimeter sediment barrier at
all times.

Stockpiles of "cold mix" 
■ Cold mix stockpiles should be placed on and covered with plastic sheeting or comparable

material at all times and surrounded by a berm.

Stockpiles of fly ash, stucco, hydrated lime 
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Stockpile Management WM-3 

■ Stockpiles of materials that may raise the pH of runoff (i.e., basic materials) should be
covered with plastic and surrounded by a berm.

Stockpiles/Storage of wood (Pressure treated with chromated copper arsenate or ammoniacal 
copper zinc arsenate 

■ Treated wood should be covered with plastic sheeting or comparable material at all times
and surrounded by a berm.

Protection of Active Stockpiles 

A stockpile is active when it is being used or is scheduled to be used within 14 days of the 
previous use. Active stockpiles of the identified materials should be protected as follows: 

■ All stockpiles should be covered and protected with a temporary linear sediment barrier
prior to the onset of precipitation.

■ Stockpiles of "cold mix" and treated wood, and basic materials should be placed on and
covered with plastic sheeting or comparable material and surrounded by a berm prior to the
onset of precipitation.

■ The downstream perimeter of an active stockpile should be protected with a linear sediment
barrier or berm and runoff should be diverted around or away from the stockpile on the
upstream perimeter.

Costs 

For cost information associated with stockpile protection refer to the individual erosion or 
sediment control BMP fact sheet considered for implementation (For example, refer to SE-1 Silt 
Fence for installation of silt fence around the perimeter of a stockpile.) 

Inspection and Maintenance 

■ Stockpiles must be inspected in accordance with General Permit requirements for the
associated project type and risk level. It is recommended that at a minimum, BMPs be
inspected weekly, prior to forecasted rain events, daily during extended rain events, and
after the conclusion of rain events.

■ It may be necessary to inspect stockpiles covered with plastic sheeting more frequently
during certain conditions (for example, high winds or extreme heat).

■ Repair and/ or replace perimeter controls and covers as needed to keep them functioning
properly.

■ Sediment shall be removed when it reaches one-third of the barrier height.

References 

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
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WE PUMP SOLIDS, NOT WATER

*Typical Attachment Photo. Photos for general guidance. Contact us for further details. 

©  2019  EDDY Pump Corp.     El Cajon, CA 92021 USA       EddyPump.com       Phone: (619) 258-7020        info@EddyPump.com

Hydraulic Excavator Pump Attachment - 6 Inch 

MODEL #
6-Inch EXH 6000 Hydraulic Excavator Attachment

OPERATING LEVELS
MIN FLOW 450 GPM
MAX FLOW 2000 GPM
HEAD RANGE Up to 200 ft
DISCHARGE SIZE 6 inch
SUCTION SIZE 8 inch
SOLIDS HANDLING Solids up to 5 inches
MAX SPEED 1800 RPM
PERCENT SOLIDS Up to 40-70% Solids
CU YD MATERIAL HR 150-200

RECOMMENDED SENSORS
Hydraulic Pressure Gauge for pumps and cutter head circuit to operator (0-6000 PSI) 

Magnetic Flow meter to maintain stable plug free pipeline flow and maximize production

REQUIRED EQUIPMENT TO OPERATE ATTACHMENT
EDDY Pump circuit requirements from excavator auxiliary power OR from Hydraulic Power Unit 75 GPM at 4000 PSI (180cc motor) 

Cutterhead circuit requirements from excavator auxiliary power OR from Hydraulic Power Unit 12-20 GPM at 5000 PSI

6” material handling discharge hose and hydraulic lines plumbed out to the end of the boom

Crossover check valve to prevent damage to hydraulic motor and prevent pump rotor from coming off

OPTIONAL EQUIPMENT TO ENHANCE OPERATION OF DREDGE
Magnetic flow meter 

Discharge line pressure gauge (0-150 psi)

“Quick Prime” Valve (requires small 24volt air system)

Pivot mounted Discharge hose carrier (adaptable to most machines) 

Liner Safe Roller Attachment, Self Cleaning Mud Guard, Water Jetting Ring are additional options for your project.

Recirculation system for pre-mixing applications (requires small 24 volt air system)



WE PUMP SOLIDS, NOT WATER

EDDY Pump industrial Excavator Dredge Pump Attachments are non-clog pumps designed for high solids 
industrial pumping applications. Our patented pump technology outperforms all centrifugal, vortex and positive 
displacement pumps in a variety of the most difficult pumping applications.

Available in alternative power options and pump sizes depending on your application.

Features and Benefits
• Non-Clog, High Viscosity, High
Specific Gravity, High Abrasives, 
Low pH Pumping Design

• Transport 40-70% Solids
• Ability to pump objects of up to 
9-inches in diameter

Applications
• Mining
• Chemical
• Sand & Agg
• Oil and Gas
• Paper & Pulp
• Fly Ash & Coal Ash

Fluid Pumped
• Sludge
• Slurry
• Drilling Mud
• Mine Tailings
• Grit
• Sand Mixtures

©  2019  EDDY Pump Corp.     El Cajon, CA 92021 USA       EddyPump.com       Phone: (619) 258-7020        info@EddyPump.com

GENERAL SPECS
Production: 1500-2000 GPM or 150-200 cubic yards of material per hour 

Head with 180cc hydraulic motor (16” rotor) Up to 200 feet Up to 61m

Overall Weight (without optional equipment) 4,800 lbs 2,177 kg

Overall Length 113 inches 3.37 m

Overall Height 37 inches .94 m

Overall Width with discharge pipe removed 28 inches 0.71 m

Overall Width with discharge pipe mounted (right side) 38 inches 0.96 m

Carrier Weight Range 20-45 tons 18,000-40,000 kg

Rotating Head Diameter (with or without cutting teeth) 18 inches .46m

Double seal with Sealed Barrier fluid tank (allow dry run) 3 inch 76.2 mm
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(619) 258-7020

PUMP CURVE
A pump curve is a graphical representation of a pumps ability to produce flow against a certain head. The science is 
matching a curve that is accurate for your project, leading to the proper pump selection and best efficiency. 

EDDY Pumps are primarily used for high solids, slurry, sludge, and dewatering. 

CONTACT US
info@EddyPump.com

EDDY Pump - 6 Inch EXH 6000 Hydraulic Excavator Attachment - Pump Curve 

*General pump curve based on water at 1200 RPM. Contact us with your specific material for a custom pump curve.

EXH 6000 V3.2 Jan-2019

mailto:info%40eddypump.com?subject=Inquiry%20-%20Excavator%20Attachment
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Heavy Duty Slurry Pump – 6-Inch 
 
MODEL # 
HD 6000 

 
OPERATING LEVELS   

MIN FLOW 450 GPM   

MAX FLOW 2500 GPM   

HEAD RANGE Up to 200 ft   

DISCHARGE SIZE 6 inch   

SUCTION SIZE 8 inch   

SOLIDS HANDLING Solids up to 6 inches   

MOTOR SPEED 1800 RPM   

PERCENT SOLIDS Up to 40-70% Solids  *Typical Deployment Photo. Dredge pumps can be deployed vertically or horizontally. Photos 
for general guidance. Contact us for further details. 

 
PARTS STANDARD MATERIALS 
ROTOR High Chrome 28%, Ductile Iron, Stainless Steel, Duplex Stainless - Various sizes and custom metals available. 

VOLUTE CASING High Chrome 28%, Ductile Iron, Stainless Steel, Duplex Stainless - Custom metals available. 

SHAFT Chromemoly or Stainless Steel 

MECHANICAL SEAL Dual Tungsten or Silicon Carbide Mechanical Seal with Self Contained Seal Flushing System 

BEARING HOUSING Ductile Iron or Stainless Steel 

 
EDDY Pump Heavy Duty Slurry Pumps are non-clog pumps designed for high solids industrial pumping applications. 
Our patented pump technology outperforms all centrifugal, vortex and positive displacement pumps in a variety of the most 
difficult pumping applications. 
 
Available in alternative power options and pump sizes depending on your application. 
 

Applications 

• Mining 

• Chemical 

• Sand & Agg 

• Oil and Gas 

• Paper & Pulp 

• Fly Ash & Coal Ash 

 Features and Benefits 

• Non-Clog, High Viscosity, High 

Specific Gravity, High Abrasives, 

Low pH Pumping Design 

• Transport 40-70% Solids 

• Ability to pump objects of up to  

12-inches in diameter with 12-in 

pump 

 Fluid Pumped 

• Sludge 

• Slurry 

• Drilling Mud 

• Mine Tailings 

• Grit 

• Sand Mixtures 
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Section 1: Important Safety information 

This manual contains important safety information about the 

Knelson Concentrator Centre Discharge (KC-CD). Read and 

understand the safety symbols and hazards defined in this section 

before installing, operating, or maintaining this machine.  

1.1 Defining safety hazards/conditions 

Defined below are symbols and signal words used throughout this 

manual. These specifications are intended to alert and inform users 

of specific hazards and conditions when operating or working 

around the concentrator, and to instruct on how take precautionary 

action or other appropriate action.  

WARNING indicates a hazardous situation, which if not avoided, 

could result in death or serious injury. 

  

CAUTION indicates a hazardous situation, which if not avoided, 

could result in minor or moderate injury. 

 

NOTICE information considered important but not hazard-related, 

such as a risk of property damage. 

  

http://upload.wikimedia.org/wikipedia/commons/7/7e/ISO_7010_W001.svg
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1.2 General safety hazards 

WARNING: Understand these general safety hazards before 

installing, operating, or maintaining the concentrator to avoid a 

hazardous situation that could result in death or serious injury.  

 Only trained and qualified personnel should install, operate, 

or maintain the concentrator.  

 Always wear necessary personal protective equipment (PPE), 

including ear and eye protection, when working around the 

concentrator. 

 Before operating the concentrator, remove all shipping 

restraints and store away from the machine.  

 Before operating the concentrator, ensure emergency stop (E-

Stop) installed. 

 After actuating the E-STOP button, always wait for the 

concentrator to come to a complete STOP before reaching 

into the machine.  

 Properly isolate all wiring connections. Ensure voltage and 

wiring is correct and matches the nameplate on the motor. 

 Before performing machine maintenance, isolate and lockout 

the following five energy sources: three phase power, two 

phase power, and water, air, and feed lines. 

 When performing maintenance on the concentrator or the 

ICS, always follow the LOCKOUT/TAGOUT procedure. 

 Always disconnect concentrator from plant water system 

before maintenance 
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1.3 Hoisting hazards 

WARNING: Be aware of all hoisting hazards and instructions 

provided below before lifting or moving the concentrator. 

 Before hoisting all or part of the machine, set up a safety 

perimeter around the lifting area and alert bystanders to 

overhead danger. 

 Always use proper hoisting provisions and procedures in line 

with local codes.  

 Never exceed the maximum rated load capacity of the 

hoisting equipment. Ensure the loads are stable and rigged 

correctly. Refer to the drawings provided for concentrator 

weight and clearance specifications. 

 Never lift the entire concentrator by the lid or feed tube. 

 When lifting the concentrator, always use the built-in lifting 

lugs to attach straps or hooks.  

1.3.1 Hoisting arrangement 

A typical hoisting arrangement for a KC-CD concentrator is shown 

in Figure 1-1. Shown in Figure 1-2 is an example a hoisting 

arrangement to lift the lid/feed tube for a KC-CD20/30. 

 

 

Figure 1-1 Typical hoisting arrangement Figure 1-2 Hoisting arrangement for lid/feed 
tube  
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1.4 Noise levels 

Shown in Table 1:1 are the approximate noise levels produced by 

the concentrator when running dry, with no feed throughput. 

Table 1:1 Noise levels 

Model Sound power level (dBA) 
Sound pressure level 

(dBA) 

KC-CD10 74 63 

KC-CD12 74 63 

KC-CD20 86 75 

KC-CD30 93 82 

These figures are based on readings taken with a sound level meter 

(Realistic TM Sound Level Meter 33-2050) at four points 1.0 m 

away from the machine and 1.6 m off the floor. When the machine 

is processing slurry, these noise levels are greater.  

WARNING: Prolonged exposure to high noise levels can result in 

hearing loss. Always wear ear protection when working around the 

machine. 
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Section 2: Introduction 

The Knelson Concentrator is a gravity separation product designed 

and manufactured for quality, safety, and performance.  

Any use of the machine other than described in this manual requires 

prior written approval from FLSmidth. Failure to comply with these 

conditions will automatically release FLSmidth from any responsibility 

or liability as per the “Machinery Directive,” “EMC Directive,” and “Low 

Voltage Directive.” 

2.1 What is a Knelson Concentrator? 

A Knelson Concentrator is a centrifugal gravity separator that 

combines a high-g centrifugal force with FLSmidth patented 

fluidization technology to produce unequalled performance in the 

recovery of free target heavy mineral. 

The central component for processing slurry is the concentrating 

cone. See Figure 2-1. The lower section of the cone consists of a 

rubber-lined wear cone that accelerates slurry to a g-force at which 

concentration can take place. The upper section of the cone consists 

of wear-resistant polyurethane rings cast in a stainless steel shell. 

 

Figure 2-1 Concentrating cone 

Fluidization water is introduced into the concentrating cone through a 

series of fluidization holes located in the concentrating rings. During 
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machine operation, water flows up the rotor shaft into a water cavity 

formed between the concentrating cone and rotor housing. 

As the cavity reaches capacity, water is forced through the fluidization 

holes in a tangential direction opposite to the direction of the cone’s 

rotation. See Figure 2-2. 

 

Figure 2-2 Fluidization process 

The concentrator’s rotor assembly, viewed from above, spins in a 

clockwise direction at a predetermined speed. As illustrated in Figure 

2-3, the rotational speed creates a centrifugal acceleration of 60 g, 

compared to the 1 g force employed by conventional gravity 

concentrating devices such as mineral jigs, shaking tables, and sluice 

boxes. 

 

Figure 2-3 Slurry component weight vs. acceleration 
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With the optional variable gravity (VG) kit, the operator can vary the 

rotational speed to improve recovery in specific applications.  

Feed slurry enters the unit through a stationary feed tube. The slurry 

flows down the feed tube to the deflector pad where centrifugal force 

drives it outward to the cone wall. See Figure 2-4. 

 

Figure 2-4 Slurry flow 

As the solids reach the wall, they fill each ring starting from the 

bottom. Once each ring reaches capacity, a concentrating bed is 

established and water simultaneously injected from the water cavity 

fluidizes this bed. 

The fluidization water flow-rate is optimized during the commissioning 

of the concentrator. Variables affecting the flow-rate include particle 

size distribution, overall gangue density, and percentage solids in the 

feed stream. 

Optimal fluidization occurs when the inward flow of water through the 

concentrating bed balances the outward force of the slurry. This 

enables fine-grained target heavy mineral particles to sink into the 

bed through interstitial trickling. See Figure 2-5.  
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Figure 2-5 Concentrating bed 

As long as the fluidization water flow-rate stays unchanged, the 

selection and concentration of high specific gravity particles, and the 

rejection of low specific gravity particles, will continue. 

The duration of the concentrating cycle will vary, depending on the 

application. In hard rock mill duty applications, cycle durations range 

from 1/2 to 4 hours. In alluvial applications, cycle durations range 

from 4 to 12 hours.  

Factors influencing the duration of the concentrating cycle include the 

amount of free milling target heavy mineral present in the feed; the 

amount of non-target heavy minerals, such as sulphides, present; and 

the amount of tramp steel present. 

At the conclusion of the concentrating cycle, a flush cycle begins. See 

Figure 2-6. The operator can initiate the flush cycle manually, or 

automatically using the integrated control system (ICS). In either 

case, the patented center-discharge feature maintains concentrate 

security at all times. 
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Figure 2-6 Flush cycle 

When the flush cycle is initiated, rotor power is shut off. As soon as 

the rotor comes to a complete stop, the fluidization flow valve opens 

for several seconds. Opening the valve while the rotor is stationary 

allows water to dislodge concentrates from each of the concentrating 

rings. The concentrates exit the cone and collect in the concentrate 

launder. 

In primary stage concentration, concentrate gold grades typically 

range from 3,000 to 30,000 g/tonne. Normally collected in a secure 

storage tank, concentrates are upgraded with a smaller Knelson 

Concentrator or simply tabled into a smeltable, heavy mineral 

product. 

In addition to providing the highest free gold recovery in the industry, 

the Knelson Concentrator offers the largest feed-to-concentrate 

reduction ratio available—often in excess of 10,000 to 1 on primary 

concentration stages. See Figure 2-7. 

 

Figure 2-7 Feed to concentrate ratio 
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2.2 When to use a Knelson Concentrator 

A Knelson Concentrator should be an integral part of any type of 

mineral processing system. Use the concentrator whenever there is 

an opportunity to recover “free-milling” or “native” target heavy 

mineral particles.  

Use the concentrator when:  

 samples from an alluvial deposit contain traces of free target 

heavy mineral 

 visible gold has been detected in drill cores by geologists 

 metallurgical test work has confirmed presence of free target 

heavy mineral in ore 

 free target heavy mineral losses have been detected in mill 

tailings streams 

 occasional assay “spikes” are observed in mill final tails samples 

 high target heavy mineral “inventory” has been detected in any 

closed grinding circuit 

 free target heavy mineral has been detected when relining mills, 

cleaning sumps and at other collection points 

Use the concentrator to:  

 recover alluvial target heavy mineral recovery 

 recover primary target heavy mineral from mill grinding circuits 

 recover by-product target heavy mineral from base metal 

grinding circuits 

 recover gold from flotation concentrates 

 recover target heavy mineral from tailings re-treatment 

 recover secondary target heavy mineral in concentrate 

upgrading operations 

 recover other high specific gravity minerals and metals such as 

platinum, silver, mercury, and copper 
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Section 3: Installation 

Read this section for installation information and instruction to 

prepare the KC-CD10/12/20/30 concentrator for operation.  

3.1 Receiving 

Upon receipt of the concentrator, check the packing slip to confirm 

that all the ordered parts are present and in good condition. Before 

signing for delivery, make a note on the bill of lading of any missing, 

or damaged parts. This action will expedite any claims for loss or 

damage that you file with the carrier. 

3.2 Removing shipping restraints 

Shipping restraints are used to help ensure damage-free transport of 

the concentrator, piping, and auxiliary equipment. Remove all 

stabilizing wood blocks, packaging, and other shipping restraints and 

store away from the concentrator before operating. 

By design, four rubber vibration isolators separate the upper and 

lower frames of the KC-CD concentrators. The isolators allow the 

concentrator to oscillate freely during operation.  

3.2.1 KC-CD20/30 – jacking bolts 

To prevent movement during transport, the KC-CD20/30 

concentrators are factory shipped with jacking bolts, fully extended in 

a shipping position. See Figure 3-1. 

Keep these bolts in-place until the concentrator is located in its final 

plant position. Once settled, lower the jacking bolts to place them in 

an operation position to allow the upper frame to oscillate freely 

during operation. See Figure 3-2. Whenever transporting the 

concentrator return the jacking bolts to a fully extended position. 
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Figure 3-1 Jacking bolts fully extended in 

shipping position 

 
Figure 3-2 Jacking bolts lowered in operation 

position 

3.2.2 KC-CD10/12 – shipping straps 

The smaller KC-CD10/12 models are factory shipped with shipping 

straps to prevent the concentrator from moving during transport. 

Keep the shipping straps engaged; see Figure 3-3 until the machine is 

located in its final plant position. After positioning the concentrator, 

unbolt then swing the shipping strap into the disengaged position. to 

allow the machine to oscillate. See Figure 3-4.  

 
Figure 3-3 Shipping strap engaged in shipping 

position 

 
Figure 3-4 Shipping strap disengaged in operation 

position 
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3.3 Mounting  

WARNING: Ensure the mounting surface is able to support the 

concentrator’s “loaded” and “sanded” weight including any additional 

equipment.  

Mount the concentrator on a reasonably level surface, either a firm 

concrete base or a steel structure. Bolt the machine to the support 

structure using the mounting holes provided.  

For installation specifications, refer to the information in Table 3:1, 

and/or to the general arrangement drawings in Appendix A. Use 

Grade 8.8 (Grade 5) anchor bolts with 800 MPa (120 ksi) tensile 

strength. Total maximum weights assume a feed specific gravity of 

2.7. 

Table 3:1  Concentrator approx. weight and anchor bolt specifications 

Model 

Concentrator 
approx. weight  

Anchor bolt Torque 

Kg lb. QTY 
size circle dia. 

Nm ft-lb. 
mm in. mm in. 

KC-CD10 295 650 3 10 3/8 800 31 1/2 45 33 

KC-CD12 260 580 3 10 3/8 1006 39 5/8 45 33 

KC-CD20 900 2000 3 10 5/8 1474 58 135 100 

KC-CD30 1565 3450 3 10 5/8 2032 80 135 100 

NOTICE: Unit weights will vary depending on client specifications. 

Read the waybill outside the crate, and the nameplate on the 

machine. 
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3.4 Connecting the power supply 

WARNING: To prevent serious injury and/or damage to the 

machine, all work related to electrical connections to the concentrator 

must be performed by qualified and authorized personnel in 

accordance with local codes. Wiring connections must be properly 

isolated and safety lockouts must be installed. LOCKOUT/TAGOUT 

procedures must be followed.  

Motors are wired as specified upon ordering, normally 50 Hz or 60 Hz 

and 110/220/380/440/550/600 volts. Current draws and other 

information for motors are displayed on the motor nameplates and in 

the accompanying motor manuals. 

Connections must suit the wiring diagram located on the motor. 

Electrical voltage and frequency specified on the motor nameplate 

must be adhered to within a 10% tolerance.  

For example, in 415-volt 50 Hz applications a 220/380/440 volt 50 Hz 

motor is supplied. In this case, the connection would be to the 440 

volt winding as shown on the motor nameplate. 

CAUTION: Inspect and confirm the motor wiring connection for 

correct voltage configuration before operation.  

Motor starters are specified on the basis of motor horsepower and 

normal operating current draw (multiplied by five). Individual 

installations may vary, resulting in a change in the motor starter 

requirements. 

The motor starter is supplied in a separate enclosure and should be 

mounted taking local installation codes into consideration. Ensure that 

all connections are drip-proof.  
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3.4.1 Installing emergency stop 

WARNING: Never operate the concentrator without an emergency 

stop button installed. 

A red emergency stop (E-Stop) button is a safety device that allows 

the operator to stop the machine in an emergency.  

Install an emergency stop before operating the machine. Only 

qualified and authorized personnel with knowledge of local codes and 

should perform the installation. Mount in a location easily accessible 

and visible to all personnel. The distance from the concentrator should 

not exceed 1.5 m (5 ft.). For electrical specifications, refer to the 

motor nameplate, and to the motor manual provided.  

3.4.2 Confirming rotor rotation 

The correct direction of rotor rotation is clockwise as viewed from the 

top. See Figure 3-5. Confirm rotation at initial startup and correct if 

necessary by making changes as indicated on the motor nameplate.  

 

Figure 3-5 Correct clockwise rotor rotation 
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3.5 Piping components 

The piping on the KC-CD concentrators may be full automated, or 

manual depending on the configuration. Shown in Figure 3-6 is a 

typical manual piping arrangement. 

 

Item Description 

1 Fluidization water operating pressure gauge 

2 Control valve 

3 Filter pressure gauges 

4 Hose bib 

5 In-line water filter 

6 Catch basin ball valve 

Figure 3-6 Manual piping arrangement (KC-CD12 shown) 

 

 

 

  

1 2 3 

4 

5 

6 
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3.6 Connecting the feed and discharge piping 

CAUTION: Piping connections to the upper frame must be flexible 

to allow for movement of the frame during machine operation. Failure 

to observe these precautions will void all warranties. 

During machine operation, the spinning of the rotor assembly causes 

the upper frame to rock slightly from side to side.  

The rubber vibration isolators, mounted between the upper and lower 

frame, limits the transmission of forces but does not eliminate the 

movement. For this reason, all piping connections to the upper frame, 

including feed line, concentrate discharge piping, and tailings 

discharge piping, must be flexible.  

The feed tube accepts a smaller diameter feed line inside, suspended 

above the concentrator. Tailings and concentrate discharge piping is 

supplied with a standard Victaulic connection.  

The rotor of the concentrator is dynamically balanced to match the 

mass of the upper frame components and added feed during 

operation. To prevent loading additional weights to the rubber isolated 

upper frame and causing the concentrator's operating parameters to 

destabilize, find a way to support the discharge piping. 

3.7 Connecting the water supply 

The fluidization water supply to the concentrator typically requires a 

standard Victaulic connection. For connection size and other 

specifications refer to drawings provided.  

To ensure proper flow control, the fluidization water to the 

concentrator must be supplied at a minimum pressure. The minimum 

pressure for concentrators equipped with manual piping is 210 kPa 

(30 psi). For concentrators equipped with automated piping the 

minimum pressure is 275 kPa (40 psi).  
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Mounted upstream of the water filter is a 0–690 kPa (0–100 psi) 

pressure gauge. Use this gauge to read the inlet pressure. Although 

the operating pressure of the water downstream of the piping 

assembly will not normally exceed 70-85 kPa (10-12 psi), the supply 

pressure must be high enough to overcome pressure drops across the 

filter and other piping components. The maximum inlet pressure 

should never exceed 550 kPa (80 psi). For fluidization water flow 

requirements refer to Table 3:2. 

Table 3:2 Fluidization water requirements by concentrating cone 

Model 
Fluidization Water Requirement by Concentrating Cone 

G4 G5 G6 G7 

Recommended G Force 60g 60g 60-120g 60-150g 

KC-CD10 60g 
m3/hr 3.4-5.7 2.7-4.5 - - 

USgpm 15-25 12-20 - - 

KC-CD12 

60g 
m3/hr 5.7-9.1 3.4-5.7 5.7-9.1 3.4-5.0 

USgpm 25-40 15-25 25-40 15-22 

Elevated 
G* 

m3/hr - - 6.8-10.2 4.5-5.7 

USgpm - - 30-45 20-25 

KC-CD20 

60g 
m3/hr 13.6-18.2 7.9-10.7 11.4-14.8 5.7-8.6 

USgpm 60-80 35-47 50-65 25-38 

Elevated 
G* 

m3/hr - - 12.5-17 8.6-12.9 

USgpm - - 55-75 38-57 

KC-CD30 

60g 
m3/hr 29.5-38.6 17-23.8 26.1-32.9 13.6-20.4 

USgpm 130-170 75-105 115-145 60-90 

Elevated 
G* 

m3/hr - - 29.5-38.6 18.2-27.3 

USgpm - - 130-170 80-120 

* G6 flows at 90 g / G7 flows at 150 g 

3.7.1 Water pressure 

The fluidization water pressure should be relatively stable, especially 

if using an automated control system. Rapid fluctuations in water 

pressure can cause the automated flow control system to increase or 

shut off the fluidization water flow, resulting in reduced recoveries, 

lost recoveries, plugged fluidization holes, and equipment damage. 
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3.7.2 Determining the water quality/source 

Water quality and water source are important elements to consider 

when operating the Knelson Concentrator. The fluidization water 

supply should be free of large amounts of suspended sediments or 

organics.  

CAUTION: The amount of suspended sediment in the fluidization 

water supply should not exceed 20 ppm solids, with a maximum 

particle size of 5 μm (0.0002").  

Sediment Build-up  

Sediment build-up inside the water cavity can lead to plugged 

fluidization holes and disturb the rotor assembly’s dynamic balance. 

Excessive amounts of sediment can also lead to premature seal failure 

in the rotary union.  

Although the concentrator is equipped with a water filter and silt exit 

nozzles to protect it against excess sediment, the filter is not designed 

to handle extremely dirty water. Supply water with high levels of 

suspended solids must be pre-cleaned before it enters the filter. To 

permit settlement, use a dedicated water tank, with a drain-off valve 

below the pump takeoff to facilitate silt removal.  
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Scale Build-up  

Certain water chemistries can cause scale build-up. For example, 

water containing high pH levels or low-solubility salts such as gypsum 

(calcium sulfate), barite (barium sulfate), and calcite (calcium 

carbonate). Scale build-up inside the water cavity can lead to plugged 

fluidization holes. To reduce scale build-up, pre-treat water with high 

temporary or permanent hardness.  

Water Source  

Use the plant’s fresh water input to supply the fluidization water. 

Never use process return water. Locate the water intake well-away 

from the impoundment ponds inlet and ensure it is suspended from a 

float so it stays above the silt zone. Salt water is not recommended 

due to the susceptibility of some steel components to corrosion.  

For more information on settlement tanks and water conditioning, 

contact FLSmidth. 

CAUTION: Failure to provide fluidization water of adequate quality 

could void all warranties. 
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3.8 Connecting the air supply (Automated 

piping only) 

Concentrators using an automated piping control system require 

instrument air for the operation of the fluidization water control valve 

and, if applicable, for the screen hopper feed knife-gate valve and 

wash water valve.  

Instrument air is defined as: 

 Moisture: The dew point at line pressure should be at least 

10C (18F) below the minimum local recorded ambient 

temperature to which any part of the instrument air system is 

exposed. Under no circumstances should the dew point at line 

pressure exceed 2C (35F). 

 Particle Size: The maximum particle size in the air stream at 

the instrument should be 3 µm (0.0001"). 

 Oil Content: The maximum oil content should be as close to 

zero as possible. It should never exceed 1 ppm. 

 Pressure: The air supplied to the connection tee at the filter 

regulator should be approximately 600 kPa (90 psig). The air 

supplied to the screen hopper feed knife-gate valve and wash 

water valve (if applicable) should be regulated down to 600 kPa 

(90 psig). 

3.9 Storage 

Follow the information in this section during pre-assembly storage or 

long-term deactivation, and when resuming operation.  

When the concentrator is not in use: 

 Drain all of the piping when storing the concentrator for an 

extended period (more than one month) and when the machine 

is exposed to freezing conditions. Remove the rotary union, 

allow it to dry, and store it in a cool, dry place. 
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 Turn the rotor by hand at least two (2) full revolutions every 

month to distribute the bearing grease in the rotor shaft and 

rotary union. If the machine is stored adjacent to ball mills or 

other vibrating equipment, turn the rotor at least once a week. 

 The PLC and touchscreen can be safely stored between -20 and 

60C. Refer to the vendor manual supplied with the 

concentrator for more information. 

 Protect the motor from extreme temperature and humidity. Use 

a space heater to keep the motor warm to prevent condensation 

from freezing inside the motor bearings and windings. Refer to 

the vendor manual supplied with the concentrator for more 

information. 

 Protect the rotor bearings, seals and housing from extreme 

temperatures and humidity. Use a space heater or electric 

blanket to keep the bearing housing(s) warm to prevent 

condensation from freezing inside the bearings. 

 Rubber and urethane-lined parts can be stored at temperatures 

down to -60C but must be kept out of direct sunlight. 

Before resuming machine operation: 

 Inspect for signs of corrosion, sediment or scale build-up and 

remove. If excessive, contact FLSmidth for more information.  

 If the machine was stored for more than three months, then 

lubricate the rotor and union bearings. Perform this task 

immediately after starting the machine and while the machine is 

running.  

 If the machine was stored in freezing conditions, then ensure 

the control panel, motor, rotary union, and rotor bearings have 

reached ambient temperature before powering up. 

 For more information on greasing requirements, see Section 5.  
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Section 4: Operation 

Read this section for information and instruction on how to START-UP 

and SHUTDOWN the KC-CD concentrator. This section also covers 

how to monitor and optimize the concentrator’s performance. 

4.1 Start-up procedure 

WARNING: Remove all shipping restraints before operating the 

concentrator. Refer to Section 3: Installation for more information. 

The sequence of steps to start the KC-CD concentrator described in 

this section can be managed automatically or manually depending 

on the piping configuration. 

For automated piping configurations, the sequence of steps is 

managed from the integrated control system (KC-ICS) provided. For 

manual machine configurations, the sequence steps is controlled 

manually. 

If using a control system, look for additional start-up information in 

the (KC-ICS) user manual provided.  

To start the concentrator:  

1. Open the control valve and set the fluidization water to the 

initial (or intermediate) flow-rate. The rate is usually about 50% 

of the operating flow-rate. This lubricates the rotary union seals 

and prevents any remaining solids in the concentrating cone 

from plugging the fluidization holes on rotor start up. Within a 

few seconds of the fluidization water filling the water cavity, the 

operating pressure will start to rise. See cone-filling times in 

Table 4:1. 
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Table 4:1 Water cavity and concentrating cone-filling times 

Model 
Time for operating 

pressure to rise while 
filling water cavity 

Time to fill concentrating 
cone with fluidization 

water 

KC-CD10 1-2 s 2-3 s 

KC-CD12 1-2 s 3-5 s 

KC-CD20 3-4 s 10-12 s 

KC-CD30 4-5 s 12-15 s 

2. Confirm water is flowing from all of the fluidization holes before 

proceeding to Step 3. 

CAUTION: Never start the concentrator without fluidization water 

flowing. 

3. Start the motor to begin rotor rotation; wait until the motor 

reaches full RPM before proceeding to Step 4. 

4. At full RPM, reset the fluidization water to the operating flow-

rate. See Section 4.3 to determine the optimum rate. If using 

an automated control system, then the flow-rate adjusts 

automatically.  

NOTICE: On larger models, a slight pumping action by the rotor may 

cause a negative pressure or “vacuum” reading on the operating 

pressure gauge until the machine begins processing feed. This is 

normal.  

5. Start the feed. Once feed has entered the concentrating cone, 

has filled the concentrating rings, and has begun passing into 

tails, the operating pressure will increase further.  

NOTICE: For manual piping arrangements, adjust the fluidization 

water flow-rate to achieve the desired operating pressure. If using an 

automated control system the flow-rate adjusts automatically.  
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NOTICE: It is normal for the operating pressure to increase 7–21 kPa 

(1–3 psi) over the course of the concentrating cycle. As concentrating 

beds enrich, resistance to the fluidization water flow increases. 

6. If necessary, adjust the fluidization water flow-rate to match 

the desired operating pressure. If using an automated control 

system the flow-rate adjusts automatically.  

NOTICE: Never decrease the fluidization water flow-rate to maintain a 

given operating pressure as this will cause the concentrating beds to 

pack, thus increasing pressure and reducing recoveries.  

4.2 Monitoring machine operation  

To ensure the concentrator is working properly, it is important to 

monitor the differential pressure, the operating pressure, and the 

rotor speed.  

4.2.1 Monitoring filter differential pressure  

The concentrator is equipped with an in-line 50 mesh, self-cleaning 

water filter to prevent contaminants in the water supply from entering 

the concentrating ring.  

NOTICE: If water quality is poor, then clean the water before it enters 

the filter. 

As water passes through the filter’s directional nozzle plate, the 

rotational flow (self-cleaning action) of the water over the filter screen 

causes suspended particles to settle into the debris catch basin at the 

bottom of the filter assembly. See Figure 4-1.  
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Item Description 

1 Directional nozzle plate 

2 Catch basin ball valve 
 

Figure 4-1 Self-cleaning action of fluidization water filter 

To drain the accumulated particles from the basin, open the catch 

basin ball valve. Normally, it is only necessary to drain the basin 

intermittently. However, if high levels of sediment are present in the 

water supply it may be necessary to leave the valve open slightly to 

allow the basin to drain continuously.  

4.2.1.1 Reading the differential pressure gauge 

Mounted on the water filter is a 0-20 PSID differential pressure gauge. 

When the operating fluidization water flow-rate is reached, the self-

cleaning action of the filter should cause a 28–56 kPa (4–8 psi) drop 

in pressure across the filter.  

A pressure drop of less than 28 kPa (4 psi) indicates low flow velocity 

and poor self-cleaning action. A pressure drop greater than 56 kPa (8 

psi) indicates a high flow velocity and potential for wear problems 

with the filter.  

 

1 

2 
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CAUTION: If the differential pressure increases over time at the 

same fluidization water flow-rate, then the filter screen is plugged and 

should be cleaned immediately. For cleaning instruction see Section 

5.1.5. 

If using an automated control system, the concentrator may include 

an optional pre-calibrated 0-206.8 kPa (0-30 psid) differential 

pressure transmitter to monitor the pressure drop across the filter. An 

alarm setpoint on the control system will alert the operator when the 

pressure differential increases beyond an established limit. This 

setpoint may require adjustment if the operating fluidization water 

flow-rate is modified.  

Although the filter is matched as closely as possible to the machine’s 

expected flow requirement range, expect to make additional 

adjustments on site, after the desired flow-rate has been determined. 

To make adjustments refer to Section 4.3.1.2. 

4.2.1.2 Adjusting filter differential pressure 

Adjust the filters differential pressure for a given flow-rate by adding 

or removing a flow plug from the directional nozzle, or spin plate. 

Adding a plug accommodates a lower flow-rate while removing a plug 

accommodates a higher flow-rate. 

To adjust the filter differential pressure:  

1. Remove the debris basin from the bottom of the filter assembly.  

2. Remove the filter screen from the filter housing.  

3. Add or remove a flow plug from the spin plate.  

4. Install the spin plate, filter screen, and debris basin.  

5. Run the concentrator at the operating flow-rate and observe the 

pressure drop across the filter. If necessary, add or remove 

another flow plug from the spin plate.  
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4.2.2 Monitoring operating pressure 

To monitor the concentrator's operating pressure, a -100 to 400 kPa 

(-30 inHg to 60 psi) pressure gauge is mounted downstream from the 

control valve. Monitor the operating pressure regularly, either by daily 

inspections of the operating pressure gauge, or by using an 

automated control system. 

CAUTION: The operating pressure in the water cavity should not 

exceed 207 kPa (30 psi). Exceeding this limit could result in damage 

to the rotor components.  

If the operating pressure is high, possible causes could be high supply 

pressure, incorrect adjustment of the control valve, or plugged 

fluidization holes.  

With the fluidization water flow-rate set and feed entering the 

concentrating cone, the operating pressure will increase. It may 

increase a further 7–21 kPa (1–3 psi) over the duration of the 

concentrating cycle. 

Automated control systems  

If using an automated control system, record the normal operating 

pressure for the desired fluidization water flow-rate. Take this reading 

when the concentrator is new with clean fluidization holes and little or 

no sediment or scale buildup. 

Once the normal maximum operating pressure is determined, 

establish an alarm setpoint at a pressure slightly above this value. 

Any increases in pressure beyond this setpoint will indicate plugged 

fluidization holes.  

Establish a second alarm setpoint to shut off the water flow when the 

pressure approaches a level that could cause equipment damage. A 

typical maximum pressure during normal operation is 100 kPa (15 

psi). The suggested maximum setpoint for shutdown is 130 kPa (20 

psi). 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

39 

 

4.2.3 Monitoring rotor speed 

CAUTION: Before making any modifications to the rotor speed, 

consult FLSmidth. Failure to comply will void all warranties.  

Knelson Concentrators are designed, built, and dynamically balanced 

to operate at a set RPM (±2%) See Table 4:2. The drive components 

supplied with this machine are design-matched for a specific 

operating speed. Any replacement parts must duplicate the design 

specifications exactly. Do not exceed the designated rotational speed 

unless the rotor assembly is correctly re-balanced for the increased 

RPM, as is the case with the variable gravity (VG) option.  

Table 4:2 Typical rotational speeds 

Model 
Speed (50 Hz) Speed (60 Hz) 

RPM RPM 

KC-CD10 729 735 

KC-CD12 666 665 

KC-CD20 506 524 

KC-CD30 415 395 

Monitor the speed of the rotor assembly. If the drive belt or motor 

fail, shut off the feed and refer to Section 4.5.1 interrupting a cycle. 
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4.3 Optimizing machine performance 

The concentrator's effectiveness in recovering target heavy minerals 

is dependent on two operating variables: the fluidization water flow 

rate, and the concentrating cycle time. These variables can be 

optimized in the field to produce the desired metallurgical result. 

While optimizing these two variables, keep other parameters as 

consistent as possible to ensure the validity of the results. Other 

parameters include feed rate, feed density, feed grade, and 

fluidization water supply pressure. The operating pressure must not 

increase dramatically during the optimization process. A dramatic 

increase in the operating pressure indicates plugged fluidization holes. 

Plugged holes will ruin the optimization process. See Section 5.2.2. 

NOTICE: It is normal for the operating pressure to rise by 1-3 psi 

over the course of a cycle. 

Mineral recovery is completely dependent on the fluidization water 

flow rate. For this reason, first optimize the fluidization water flow 

rate before optimizing the concentrating cycle.  

NOTICE: These optimization guidelines apply to “standard” 

installations, in which the desired product is present in ppm, rather 

than percentage levels. For other applications, contact FLSmidth. 

Optimizing concentrator performance enables each application to have 

flexibility for fluctuations in feed rates, densities, grades, particle 

sizes, and any small water pressure fluctuations that may occur over 

the duration of the concentrating cycle.  

For more information about operation efficiencies and the effect of 

different feed rates and sizes, contact FLSmidth   
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4.3.1 Optimizing fluidization water flow rate 

To optimize the fluidization water flow rate, the operator will create 

different concentrate samples using varying fluidization water flow 

rates tests should be performed in the order of starting with the 

highest flow setting and then moving down the scale to the lowest 

flow setting. The operator will observe and record the different 

recovery rates found in the test samples. 

However, the exact testing methodology used by the operator will 

depend on the facilities that are available on the site. There are two 

methods for obtaining data to define the optimum fluidization water 

flow rate for your application. These methods are described below. 

Method # 1  

Take the entire concentrate for drying and subsequent weighing. Once 

complete, perform a cyanide leach-bottle roll test. This test is also 

known as BLEG or Bulk Leach Extractable Gold assay. Perform on the 

entire sample or split the sample into a coarse and fine fraction for 

more accuracy. Once complete for each fluidization flow rate, as 

indicated in Table 4:3, generate a performance curve of concentrate 

grade versus fluidization flow rate as shown in Figure 4-2. This 

method is more accurate, but also more difficult to perform. 

Table 4:3 Flow rate optimization trials for G5 cone 

Model 
Trial# 1 Trial# 2 Trial# 3 Trial# 4 

m3/hr USgpm m3/hr USgpm m3/hr USgpm m3/hr USgpm 

KC-CD10 5.7 25 4.5 20 3.4 15 2.3 10 

KC-CD12 6.8 30 5.7 25 4.5 20 3.4 15 

KC-CD20 13 57 11 48 9 40 7 31 

KC-CD30 24 106 21 92 18 79 15 66 

† Solids not to exceed maximums listed above 
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Method # 2  

In some instances, it is not possible to collect the concentrate as it is 

discharged from the machine. In such cases, optimization can be 

achieved by using overall production values. The concentrator can be 

run for an entire day or longer at one fluidization level and the 

production for that period recorded. The same can be done for other 

flow values to produce an optimization curve of production versus 

fluidization rate rather than grade versus fluidization rate.  

This method is much less accurate for a variety of reasons including 

feed grade variations, circuit upsets, variations in operator 

methodologies, secondary treatment inconsistencies and other 

factors. Be aware of these potential sources of error and minimize 

these reasons where possible during the optimization period. In any 

case, on site personnel familiar with the facilities available are the 

most qualified to judge the merits of any given method for their site.  

The fluidization curve generated should look something like the curve 

in Figure 4-2. If the data does not show the top of the curve, it means 

the optimum point lies out of the range of the points tested. In this 

case, more points would need to be generated in order to find the top 

of the recovery curve. For more information regarding optimization, 

contact FLSmidth. 

 

 

Figure 4-2 Concentrate grade vs. fluidization flow rate for KC-CD30 

 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

43 

 

4.3.2 Optimizing concentrating cycle duration 

While the fluidization water flow rate is optimized on a metallurgical 

basis, the concentrate cycle duration is optimized on an economic 

basis. As the cycle time is decreased, the amount of concentrate 

generated and the recovery to gravity will increase. To optimize the 

cycle duration, the most cost efficient point of operation must be 

found. 

To discover the optimum cycle duration for the KC-CD, a curve of 

grade or recovery versus concentrating cycle time will be generated. 

As shown in Figure 4-3, the curve flattens considerably with time and 

will eventually become almost horizontal. In this example, it is 

evident that very little gold is being captured from the four-hour point 

onwards. Therefore, the unit should be flushed.  

 

Figure 4-3 Concentrate grade vs. cycle duration 

Looking at the graph, the real benefit lies in the region to the left of 

the four-hour point because this is where the most gold is being 

captured per unit of time. Therefore when determining the optimum 

cycle duration choose the lowest value possible because at this setting 

there will be more gold captured per unit of time. The following four 

factors affect the cycle duration.  
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Factor #1 

In some instances, a minimum grade is required in the concentrate. 

To achieve a certain minimum grade, a minimum cycle time will have 

to be determined. 

Factor #2 

In some instances, the downstream process for treating or handling 

the concentrate has a maximum capacity of concentrates that can be 

processed. Based on the kilograms of concentrate discharged per 

flush, this handling capacity will limit how low the cycle time can be 

set. 

Factor #3 

In cases where the processing costs for the concentrates are known, 

it is possible to calculate the optimum cycle time as a cost per unit 

benefit. If the benefit per percentage gravity recovery is known, the 

concentrate grade is known, and the cost of processing the 

concentrate per tonne is known then the ratio of the cash benefit per 

tonne of concentrate divided by the cash cost per tonne of 

concentrate treated can be calculated. This ratio can be calculated for 

any point on the curve. The optimum point will be where the ratio is 

equal to one. If the ratio is more than one, more cash benefit can be 

derived from the circuit; however, if the ratio is less than one, it is 

costing more to treat the concentrate than the concentrate is worth. 

Factor #4 

Regardless of other parameters, the cycle time should not be set to 

less than 15 minutes. This is because of the downtime required for 

the unit to flush. As the cycle time becomes shorter, the down time 

for flushing the concentrates becomes a larger percentage of the 

cycle. This downtime generally becomes the limiting factor at about a 

15 minute cycle. In some cases, shorter cycles can be used.  

For more information, contact FLSmidth. 
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4.4 Feed size and rates 

The maximum feed size for KC-CD concentrators is 6 mm (1/4”). In 

milling circuit installations, reducing feed size to maximum 1.7 mm 

(1/16”) is strongly recommended. This removes 1.7 mm (1/16”) 

pieces of tramp iron that can “knit” in the concentrate bed and reduce 

recovery. 

In placer operations, routing water used in the washing or screening 

of feed material into the concentrator feed reduces the loss of 

suspended or floating target heavy mineral. Unlike fluidization water, 

wash water fed to the concentrator may be muddy or dirty. 

For maximum solids feed rate refer to Table 4:4. To calculate feed 

tonnages, refer to the formulas in Appendix B. 

Table 4:4 Maximum unit capacities 

Model 
Maximum Solids feed Rate Maximum Totals Slurry Volume † 

tonne/hr ton/hr m3/hr USgpm 

KC-CD10 8 8.8 10 50 

KC-CD12 20 22 27 120 

KC-CD20 80 88 110 485 

KC-CD30 100 110 135 600 

† Solids not to exceed maximums listed above 

The concentrator is able to handle temporary feed surges above the 

rated maximums. Feed surges may result in lower recoveries during 

the over-feeding period, but no loss of concentrate recovered to that 

point in the concentrating cycle. Oversize material may cause some 

loss of recovered concentrate. For more information regarding the 

effects of feed rates on specific applications, contact FLSmidth.  
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4.5 Shutdown procedure 

This section describes the sequence of steps to shut down the KC-

CD concentrator. These steps can be managed automatically or 

manually depending on the machine configuration. 

For automatic configurations, the sequence of steps is managed from 

the integrated control system (KC-ICS) provided. For manual piping 

configurations, the sequence of steps is controlled manually. 

If using a control system, look for additional shut down information in 

the (KC-ICS) user manual provided.  

To shut down the machine:  

1. Shut off the feed and allow the concentrating cone to clear until 

there are no signs of solids in the tailings.  

2. Reduce the fluidization water flow-rate to the intermediate flow 

approximately 50% of its operating level. See Table 4:5. 

Table 4:5 Optimal fluidization flow rates during shutdown for G5 cones 

Model  

Minimum (Intermediate) 
fluidization flow at start 

of shutdown† 

Final (Low) 
fluidization flow 
before shutdown 

Flushing (Purge) 
fluidization flow 
during shutdown 

m3/hr USgpm m3/hr USgpm m3/hr USgpm 

KC-CD10 2.4 10 .48 2 7.8 35 

KC-CD12 2.7 12 .09 4 9.0 40 

KC-CD20 4.5 20 1.8 8 15.9 70 

KC-CD30 11.4 50 4.5 20 29.4 130 

† 50% of operating flow 

CAUTION: DO NOT shut off the fluidization water flow completely 

before the rotor has come to a complete stop as this can cause 

plugged fluidization holes.  

3. Shut off the motor and steadily reduce the fluidization water 

flow at a rate that parallels the decreasing speed of the rotor 

assembly, until the low flow is reached. 
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4. Reduce the fluidization water flow-rate to zero after the 

concentrating cone comes to a complete stop. This reduces the 

possibility of centrifugal force pushing concentrates into the 

fluidization holes and prevents valuable concentrates from 

flushing over the top of the concentrating cone and into the 

tailings launder due to excessive water flow. See Table 4:5. 

NOTICE: If using an electronic motor brake, set up the automated 

control system to signal the control valve to completely shut off flow 

at the same time that the motor is signalled to brake.  

5. Allow most of the water, and concentrates, in the concentrating 

cone to drain. This takes approximately 30–45 seconds.  

6. Wait until most of the water in the concentrating cone has 

drained into the concentrate launder, and then flush the 

concentrates remaining in the cone by briefly increasing the 

fluidization water flow-rate.  

7. Shut off the fluidization water and allow the cone to drain, and 

then visually check the cone to ensure that proper flushing has 

taken place. If the concentrating rings are not clean, then 

repeat this step and increase the flush time.  

4.5.1 Interrupting a cycle (automated piping only) 

During a normal automated shutdown sequence, the flush part of the 

cycle does not start until after the concentrating time has elapsed. 

However if waiting for the concentrating time to elapse is not 

possible, then the cycle must be interrupted in a manner that 

minimizes the possibility of plugging fluidization holes and losing 

valuable concentrates to tailings. 

To interrupt a cycle, first select initiate flush followed by auto stop. 

This action will flush the concentrates from the cone, shutdown the 

concentrator and stop it from starting another automatic cycle. 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

48 

 

Initiating a flush is only possible when the concentrator is in the 

concentrating portion of the automated cycle. 

NOTICE: If a “feed off” delay is used to allow the feed piping and 

concentrating cone to clear before initiating the stop, material could 

back up in the cone while the rotor is slowing or stopped. If this 

happens, inspect the unit and remove excessive feed before 

restarting. 

4.5.2 Emergency stop (E-Stop) procedure 

In case of emergency, press the Emergency Stop (E-Stop) button 

immediately. This action will override all control sequences and not 

permit the startup function until after the emergency stop is reset.  

NOTICE: Do NOT USE the E-Stop button as a routine method to stop 

the concentrator as gold losses can occur.  

After actuating the E-Stop, it may take up to several minutes for the 

rotor to come to a complete stop due to inertia.  

Following an E-Stop event, inspect and service the concentrator in 

accordance to the maintenance instructions in Section 5.  

WARNING: Always ensure rotor is at a complete stop before 

reaching into the machine.  
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Section 5: Maintenance 

FLSmidth designs and manufactures the KC-CD Knelson Concentrator 

to provide reliable long-term service and trouble-free operation.  

To ensure high unit availability and the lowest possible operating 

costs, implement a pro-active preventative maintenance program by 

following the instructions provided in this section. 

5.1 Preventative maintenance 

Periodic inspection and other preplanned maintenance will help 

improve the life of the KC-CD concentrator. Listed below are the key 

preventative maintenance activities for the concentrator.  

 Greasing the bearings (manually/auto lube system) 

 Inspecting/cleaning fluidization holes 

 Inspecting/cleaning silt exit nozzles 

 Inspecting/draining water filter 

 Measuring cone-wear on concentrating cone (KC-CD20/30) 

 Inspecting/cleaning the water cavity 

 Inspecting critical fasteners 

 Inspecting critical wear zones 

The following sections describe each preventative maintenance 

activity in more detail. 

NOTICE: Most fasteners on the KC-CD concentrator are imperial 

standard. However, certain vendor components and parts related to 

cone configuration may use metric standard. Please refer to the 

assembly drawings provided.  
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5.1.1 Greasing the bearings – Manual lubrication ONLY 

Replenish the grease barrier in the rotary union bearings, the bearing 

end caps, and bearing inserts regularly and ONLY when the 

concentrator is running and at operating temperature. 

Pump the amounts listed in Table 5:1 and Table 5:2 into the remote 

grease nipples on the side of the lower frame at the recommended 

intervals. See Figure 5-1.  

Use Shell GadusRail S2, or for a grease equivalent see Appendix B. If 

using an autolube system, then read Section 5.1.2.   

Table 5:1 Rotary union greasing requirements 

Model 
 

Rotor union bearings  

Interval Quantity 

KC-CD10 60 hr 1.0 g 

KC-CD12 60 hr 1.0 g 

KC-CD20 40 hr 1.0 g 

KC-CD30 40 hr 2.0 g 

Table 5:2 Pillow block greasing requirements 

Model 

Bearing 
End Caps 

Bearing 
Inserts 

Interval Quantity Interval Quantity 

KC-CD10 40 hr 1.0 240 1.0 

KC-CD12 40 hr 1.0 240 1.0 

KC-CD20 40 hr 3.0 40 1.0 

KC-CD30 40 hr 4.5 40 2.0 

NOTICE:  To avoid premature bearing failure DO NOT OVER-GREASE. 

Many bearing failures occur because the heat generated by the 

churning of the surplus grease results in grease softening and the 

eventual breakdown of the lubrication film. 
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Item Description 

1 Rotary union 

2 Bearing main bodies 

3 Bearing end caps 

Figure 5-1 Example of grease nipple configuration 

5.1.2 Greasing the bearings – Autolube system ONLY 

If the concentrator comes equipped with an automatic lubrication 

(autolube) system, then refer to the Autolube Option Addendum 

provided with this user manual for installation, operation, and 

maintenance instruction.  

NOTICE: Use the recommended grease grade NLGI 2. Unlike the 

grade used for manual lubrication, the auto lube systems require a 

lighter grease consistency to ensure less resistance and greater 

reliability during pumping. Use of a heavier consistency may lead to 

early bearing failure due to insufficient lubrication. 

  

1 2 3 
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5.1.3 Inspecting/cleaning fluidization holes 

The fluidization holes allow the transfer of water from the water cavity 

into the rings of the concentrating cone. This transfer is essential to 

maintain proper fluidization of the concentrate bed during operation.  

Over time, depending on frequency of operation and water quality, 

solids and scale build-up will plug the fluidization holes and cause the 

fluidization process to slow or stop and reduce recovery. For this 

reason, check the fluidization holes regularly. Plugged fluidization 

holes may be evident by observing the inside of the cone when the 

water is ON at the start of the cycle.  

Also, monitor the operating pressure. An irregular increase in 

operating pressure indicates holes are plugged and cleaning is 

required.  

NOTICE:  Clean the fluidization holes when the concentrator cone is 

removed. Follow the cleaning instruction described below and always 

use the hole-cleaning tool provided with the concentrator. Not 

following this instruction could damage the fluidization dynamics of 

the concentrating bed. 

To clean the plugged holes use the hole-cleaning tool provided with 

the concentrator, and follow the instructions provided below.  

To clean the fluidization holes: 

1. If cleaning required, remove the concentrating cone. See 

Section 5.3. 

2. Inspect each fluidization hole for sediment or scale build-up to 

determine if cleaning required. 

3. Align the hole-cleaning tool provided with the angle of each 

plugged fluidization hole. See Figure 5-2. 
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4. Gently turn the hole-cleaning tool, keeping the tool at the same 

angle as the hole, and clear the plugged fluidization hole. See 

Figure 5-3. Cleaning can be done from either outside or inside 

the concentrating cone. 

 

Figure 5-2 Aligning the hole-cleaning tool with plugged fluidization hole 

 

 

Figure 5-3 Gently turning the hole-cleaning tool in fluidization hole 
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5.1.4 Cleaning the silt exits nozzles 

Silt exit nozzles are located around the perimeter of the rotor housing 

top flange. See Figure 5-4. These nozzles expel most of the sediment 

centrifuged from the fluidization water supply in the water cavity 

during machine operation. Over time the nozzle wears. The bore may 

become enlarged causing the release of a disproportionate amount of 

fluidization water thus affecting concentrate grade and recovery.  

To maintain effectiveness of the concentrator, periodically check the 

silt exit nozzles for wear and replace as required.  

 

Item Description 

1 Silt exit nozzle 

2 Rotor housing 

3 Water cavity 

4 Concentrating cone 
 

Figure 5-4 Location of silt exit nozzle 

 

  

2 

1 
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3 
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5.1.5 Cleaning the water filter 

The KC-CD concentrators are equipped with an in-line 50 mesh, self-

cleaning water filter to prevent contaminants in the water supply from 

entering the rotor housing.  

During the first month of operation and at least twice a week, take 

apart and inspect the filter assembly. Perform this procedure more 

often if the water quality is poor. This initial inspection period will 

determine how often you will need to drain the debris basin.  

The filter assembly on the KC-CD30 uses two gland rubber gaskets to 

maintain a watertight joint between the upper body and lower debris 

basin; keep this connection tight. See Figure 5-5.  

. 

 

 

Item Description Item Description 

1 Filter housing 6 Filter screen 

2 Flow plug(s) 7 Lower gland rubber 

3 Upper gland rubber 8 Debris basin 

4 Spin plate 9 Ball valve 

5 Screen collar (two) 10 Debris basin clamp 

Figure 5-5 Water filter assembly (KC-CD30 shown) 
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For more information about the water filter such as how to adjust the 

water velocity, see Section 4.2.1.2. Also, refer to the piping drawings 

provided. 

The filter assembly on the smaller KC-CD10/12/20 uses an O-ring and 

nut configuration instead of a rubber gasket for the water seal. For 

these filters, use a strap wrench to disassemble the unit for 

adjustments, cleaning, or inspecting the filter screen. 

NOTICE: For ease of installation and future filter inspections, apply 

vacuum grease to the rubber sealing glands prior to reassembly. 
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5.1.6 Measuring cone-wear on concentrating cone 

Use the cone-wear indicator tool provided to measure the amount of 

wear on the concentrating cone. See Figure 5-6.  

 

Figure 5-6 Cone-wear indicator tool 

Orient the tool as indicated in Figure 5-7 and insert into the ring as 

indicated in Figure 5-8. The extent of wear is determined by the zones 

on the tool. A cone-wear measurement in the GOOD zone is 

considered at “minimum wear.” A cone-wear measurement in the 

REPLACE zone indicates the cone has reached “maximum wear” and 

should be replaced. For replacement cones, contact FLSmidth. 

 

Figure 5-7 Orient the cone-wear tool as shown 
 

 

Figure 5-8 Insert the cone wear tool into the 
ring. Use marking to measure remaining ring 

depth at the upper ring tip. 

NOTICE: Tool provided with KC-CD20 and KC-CD30 model ONLY. 
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5.1.7 Inspecting/cleaning the water cavity (KC-

CD20/30 ONLY) 

Located between the concentrating cone and the inside wall of the 

rotor housing is the water cavity. This pressurized cavity fills with 

fluidization water and distributes it to the fluidization holes in the 

concentrating cone. Over time, sediment in the fluidization water will 

centrifuged out and may build-up on the surface of the rotor-housing 

wall. If left untreated this could create an imbalance in the rotor or 

cause other problems. For this reason, inspect and clean the water 

cavity at regular intervals.  

To inspect the water cavity, open the housing inspection door and 

remove the inspection port cover. See Figure 5-9.  

 

Item Description 

1 Housing inspection door 

2 Inspection door cover 

Figure 5-9 Inspection door open showing inspection 
port cover (KC-CD30 Shown) 

Inspect for sediment build-up, scaling, corrosion, and other types of 

damage. If cleaning is required, remove the cone and flush solids 

down the center discharge port. For instruction on removing the cone, 

see Section 5.3. When replacing the inspection port cover tighten the 

bolts to 28.25 Nm (250 inlb) of torque. 

1 

2 
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CAUTION: Take care to plug the rotor housing water inlet passages 

with rags to avoid flushing solids down these passages and into the 

rotary union. A buildup of solids in the rotary union will lead to rapid 

wear and leaking of the rotary union seals.  

If the rotor housing is worn or damaged then contact FLSmidth for a 

replacement. 

5.1.8 Inspecting critical fasteners 

Inspect the critical fasteners shown below once monthly. Refer to the 

assembly drawings in Appendix A for fastener torque specifications.  

 concentrating cone bolts 

 pivot bracket bolts 

 bearing housing bolts 

 rotor housing-to-rotor shaft hub bolts 

5.1.9 Inspecting critical wear zones  

By design, FLSmidth incorporates wear resistant material into all their 

concentrators. Parts susceptible to abrasive wear are lined with 

Linatex®, MA45 rubber, or polyurethane material. 

NOTICE: Store Linatex® and MA45 materials away from direct heat 

and sunlight, or other sources of UV rays as specified in ISO 

2230:2002 Rubber Products - Guidelines for Storage. 

Inspect the critical wear zones identified in Figure 5-10, in accordance 

with the inspection interval hours provided.  

NOTICE: Replace worn parts before structural damage can occur. If 

any metal is exposed the component must be replaced immediately. 
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Zone Description 
Inspection Interval 

(hours) 

1 Concentrating cone: top flange 500 

2 Feed tube  1000 

3 Tailings launder: bottom surface 2000 

4 Concentrating cone: lower rings 500 

5 Wear cone 500 

6 Tailings launder cover: impact zone 500 

7 Deflector pad: centre 500 

8 Deflector pad: outer edge and supports 500 

9 Tailings launder: outlet 2000 

10 Drive belt 500 

Figure 5-10 Location of critical wear zones (KC-XD model shown) 
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5.2 Concentrating cone 

The concentrating cone, located within the rotor housing, is the 

central component of the KC-CD concentrator for processing slurry. 

The cone’s top flange is bolted to the rotor-housing top flange. Follow 

the steps in this section to remove and install the concentrating cone. 

For top flange and lifting eyebolt specifications, refer to Table 5:3. 

Table 5:3 Flange bolt and eyebolt specifications 

Model 

Top Flange Bolts Lifting Eyebolts 

QTY 
Size Torque 

QTY 
Size 

mm in  Nm in-lb ft-lb mm in 

KC-CD10 8 n/a 5/16" 11.3 100 n/a 3 n/a 5/16" 

KC-CD12 8 n/a 5/16" 17 150 n/a 3 n/a 5/16" 

KC-CD20 8 n/a 1/2" 40.7 n/a 30 4 M12 1/2" 

KC-CD30 12 n/a 1/2" 40.7 n/a 30 4 n/a 1/2" 

WARNING: Isolate and lock out all power sources, water lines, and 

feed lines before performing maintenance on the machine. 

 

CAUTION: DO NOT use impact wrenches on any stainless steel 

bolts. Impact wrenches have been shown to cause galling and 

destroyed threads. Always lubricate threads with “Never-Seez” or 

equivalent.  
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5.2.1 Removing the concentrating cone 

1. For the KC-CD10/12 concentrators, lift and remove the lid. For 

the KC-CD20/30, unbolt and remove the feed tube and the 

wear skirt assembly. 

2. Remove all bolts on the top flange of the cone. See Figure 5-11.  

 

Figure 5-11 Removing bolts on top flange 

3. Insert lifting eyebolts into the threaded lifting holes on the top 

flange of concentrating cone. Be sure to thread into metal 

flange below urethane and tighten the bolts equally to pry the 

cone up from the rotor housing.  

NOTICE: Some model cones use a locator dowel pin to help align the 

concentration cone and rotor housing during re-installation. When 

removing the cone use care to avoid damaging the dowel pin. Also 

use care to avoid damaging the machined surfaces between the outer 

edge of the concentrating cone flange and the recess in the rotor 

housing. 

4. Use an overhead crane or chain hoist and lift the concentrating 

cone out of the rotor housing. See Figure 5-12.  
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Figure 5-12 Removing concentrating cone out of the rotor housing 

5. Inspect the water cavity for sediment and scale build-up. Clean 

if necessary. 

6. Inspect all of the fluidization holes and silt exit nozzles. If 

cleaning required, use the hole-cleaning tool provided. See 

Sections 5.2.2 and 5.2.3. 

5.2.2 Preparing to install the concentrating cone 

To maintain a watertight seal between the concentrating cone and the 

rotor housing the KC-CD is fitted with two seals. One seal, a ring 

made from polyurethane rubber, is set into the collar of the rotor 

shaft hub as shown in Figure 5-13. This seals the bottom lip of the 

cone to the rotor hub.  

The second seal is created when the top flange of the cone is fastened 

to the top flange of the rotor housing and sealed with a layer of RTV 

silicone sealant. See Figure 5-14. The sealant is factory applied and 

will be apparent on both flange surfaces after the cone is removed. 

The top flange of the rotor housing is fitted with a wear skirt 

composed of polyurethane rubber. This creates a gasket between the 

two flange surfaces when the cone is installed. The gasket extends 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

64 

 

beyond the sides of the cone flange and is designed to protect it from 

tailing abrasion. 

  

Figure 5-13 Seals between the hub and 
concentrating cone 

Figure 5-14 Seal between top flange and 
concentrating cone 

Before re-installing the cone into the rotor housing, inspect, clean, 

and prepare the two seals by following the instructions provided in 

this section. Perform these steps every time the cone is removed. 

To maintain the lower cone compression hub seal: 

1. Carefully remove the rubber ring from its grove in the rotor hub 

and inspect for damage. Replace if necessary.  

2. Clean dirt from the rubber ring, the inset groove and from the 

lip at the bottom of the cone.  

3. Lubricate the rubber ring with vacuum grease. This will prolong 

the ring’s suppleness, and ease future cone disassembly. 

To maintain the upper cone top flange seal: 

1. Clean all sealant from the rotor housing and cone top flange. 

2. Replace with a fresh bead of RTV silicone. 

  

Rotor shaft hub seal 

water seal 

Cone bottom lip 

Rotor housing top flange 

RTV Silicone sealant 

Locator dowel 

Cone top flange 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

65 

 

5.2.3 Installing the concentrating cone 

Prepare the cone as described in Section 5-2-2. Also, ensure the 

concentrating cone lifting eyelet holes are sealed. 

To install the cone: 

1. Lower the cone into the rotor housing. Take care to align the 

locating dowel with its receiving hole and to align the 

concentrating cone bottom ring with the inset on the top of the 

hub. Ensure all silt bleed holes are clear.  

NOTICE: Do not torque down flange bolts before the cone fully 

settles into place. 

2. Apply anti-seizing paste or a similar lubricating compound to 

the threads of the UNC bolts and replace them in the top flange 

of the cone. Torque the bolts using a cross-tightening pattern in 

three (3) passes. See torque requirements in Table 5:4.  

3. Tighten bolts to 50% in the 1st pass, 75% in the 2nd pass, and 

100% on the final pass. Torque rating is based on new, clean 

threads. The previously applied silicone sealant will seal the 

areas between the bolts. 

4. Replace the lid or reinstall the feed tube and wear skirt 

assembly. 

5.3 Deflector pad and wear cone 

The deflector pad and wear cone are replaceable wear parts mounted 

inside the lower section of the cone. See Figure 5-15 and Figure 5-16. 

The deflector pad is mounted in all KC-CD model concentrators. The 

deflector pad and wear cone assembly is only mounted in the KC-

CD20/30 models. Regardless of model, follow the instruction below to 

remove these parts from the concentrating cone. For fastener and 

torque specifications refer to Table 5:4 and to the drawings provided. 
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Table 5:4 Wear cone fastener specifications 

 

 

 

 

 

 

5.3.1 Removing the wear cone/deflector pad: 

1. Remove the three (3) fasteners that attach the wear cone and 

deflector pad to the lower section of the concentrating cone.  

2. Lift the deflector pad and wear cone out of the concentrating 

cone.  

3. Disassemble the wear cone from the deflector pad by removing 

the countersunk bolts.  

  

 

 

Figure 5-15 Deflector pad  Figure 5-16 Wear cone 

Model 

Wear Cone Fasteners † 

Size Torque 

mm in. in-lb Nm 

KC-CD10 n/a 1/4" 70 7.9 

KC-CD12 n/a 1/4" 70 7.9 

KC-CD20 n/a 3/8" 190 21.5 

KC-CD30 n/a 3/8" 190 21.5 

† Refer to Rotor Assembly drawings to confirm correct fasteners  
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5.3.2 Installing the wear cone/deflector pad: 

1. Re-Assemble the deflector pad and wear cone 

2. Lower the assembly into the lower section of the concentrating 

cone. Ensure the threaded holes in the wear cone line up with 

the holes in the base of the concentrating 

3. Install the three (3) fasteners that attach the wear cone and 

deflector pad to the lower section of the concentrating cone. 

4. Tighten the fasteners according to the torque specifications 

shown in Table 5:4. 

Apply anti-seizing paste or similar lubricating compound to bolt 

threads before reinstallation.  

5.4 Rotary union 

CAUTION: Never operate the concentrator without water in the 

rotary union. Water leaking from the union is an indication of worn 

seals. If leaking occurs, repair or replace the rotary union 

immediately. Repair kits are available from FLSmidth.  

The rotary union is a precision mechanical device that transfers 

pressurized water from static piping outside the machine to the rotor 

assembly. Micro-lapped sealing surfaces and anti-friction bearings 

enable the union to supply water at a constant pressure while rotating 

at high speeds. A small amount of water must always be present in 

the rotary union to lubricate the sealing surfaces. See Figure 18 and 

19. 
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Figure 5-17 Rotary union Figure 5-18 Rotary union exploded view 

5.5 Pillow block bearings 

The KC-CD concentrators use two double row spherical roller bearings 

to support the rotor assembly, each of is mounted in a ductile iron 

pillow block bearing housing. The upper roller bearing is constrained 

axially, “fixed” within the housing by snap rings on each side (except 

for the CD10 which does not use snap rings), while the lower bearing 

is kept “free” in order to accommodate any differential expansion of 

the shaft relative to the two pillow blocks. See Figure 5-19 and 5-20. 

The bearings are protected from the ingress of moisture and 

contaminants through the use of a nitrile (rubber) radial lip seal fitted 

in each of the pillow block end caps, as well as a grease barrier filling 

the empty space inside of the caps. The lip seals are installed in 

reverse to the ordinary, with the lip facing to the outside of the 

housing. This will result in some loss of excess grease from the 

housing, but with regular replenishment of the grease barrier this 

configuration is very effective in purging contaminants and keeping 

the seal lip well lubricated.  

For more information about greasing requirements, refer to Section 

5.1  



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

69 

 

 

 

 

 

Item Description Item Description 

1 Upper fixed bearing 1 Top seal 

2 Lower free bearing 2 Bearing end cap 

3 Rubber flinger 3 Snap Rings 

4 Bearing end cap grease line 4 Bottom seal  

5 Bottom bearing main body  

Figure 5-19 Cross-section showing typical 
upper fixed bearing 

Figure 5-20 Cross-section showing typical 
upper and lower rotor bearings 

5.6 Rotor assembly and bearings (KC-CD10 

ONLY) 

Follow the instructions in this section to remove the rotor assembly or 

to replace the bearings. Be sure to allow sufficient space for overhead 

lifting. For more information, refer to the drawings provided. 

WARNING: Isolate and lock out all power sources, water lines, and 

feed lines before performing maintenance on the machine. 

1 

4 

3 

2 

5 

2 

1 

3 
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5.6.1 Removing the rotor assembly and bearings 

1. Lift and remove the lid/wear skirt assembly. 

2. Remove the front and the bottom of the belt guard. 

3. Remove the concentrate discharge pipe. 

4. Remove the remote grease line from the rotary union. 

5. Disconnect the piping at the Victaulic fitting on the rotary union. 

6. Remove the rotary union, the V-belt, and the driven sheave 

from the main shaft. 

7. Swing the motor clear of the top belt guard. Remove the 

mounting bracket and the guard assembly. 

8. Remove two opposing bolts from the upper flange of the rotor 

assembly and insert 5/16"ø NC eyebolts. Support rotor 

assembly with an overhead crane or hoist. See Figure 5-21. 

 

Figure 5-21 Suspending rotor assembly 

9. Disconnect the remaining six bottom remote grease lines from 

the bearing pillow block housings and caps. 

10. Loosen bearing adjustment bolt on one side only of the bearing 

base plate and remove four bearing bolts. Leave the adjustment 

bolt on the other side undisturbed to expedite reinstallation. 
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Mark any shims located between the bearing and bearing base 

plate for ease of reinstallation in the same location. 

11. Remove the seven bolts around the base of the tailing 

launder which attach it to the upper frame 

12. Lift out the rotor and launder assembly. See Figure 5-22 and 

invert with bearings up. Lower the bowl assembly onto a 100 

mm (4") high spacer so the rotor assembly supports the 

launder assembly weight. 

 

Figure 5-22 Removing rotor assembly 

13. Remove the bearing cap closest to the end of the shaft from the 

lower bearing (now top one closest to end of shaft) and 

straighten locking tab on tapered insert nut. 

14. Loosen nut on bearing adapter 4 to 5 turns. While supporting 

weight of bearing, slip a short pipe over shaft and tap nut to 

drive tapered insert out of bearing and remove bearing from the 

main shaft. 

15. Repeat Step 13 and Step 14 for removal of upper bearing. 
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5.6.2 Installing the rotor assembly and bearings 

1. Thoroughly inspect for shaft damage before installation: 

a. Check for excessive grooving on shaft from lip seals 

b. Check shaft diameter for proper bearing adapter fit 

c. Check shaft for integrity and straightness 

2. Clean shaft and bearings of any oil or grease. 

3. Place inverted rotor assembly on a 100 mm (4") high spacer 

block. 

4. Invert launder assembly and lower over rotor assembly/shaft so 

the weight of the launder assembly is resting on the rotor 

assembly. See Figure 5-23. 

 

 

Figure 5-23 Mating rotor and launder 
assembly 

5. Slide 3.2 mm (1/8") thick rubber flinger for top bearing onto 

shaft.  

6. If bearing cap seals require replacement, carefully remove 

the old seal. Note the seal’s inside face is turned out. Apply 

Locktite®
 
680 to corresponding new seals and press into 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

73 

 

each cap taking care to install them with the outside face to 

the inside of the bearing. 

7. Install bearing cap, c/w with 90º grease fitting, onto top 

bearing. Slide cap onto side opposite to locking nut for tapered 

insert. Be sure to position cap such that the grease fitting 

locates in the original orientation, allowing connection to the 

frame fitting. 

8. Place 12.7 mm (1/2") thick spacer on the rubber flinger that 

is tight against the bottom of hub (top of shaft next to outer 

bowl) and slide the top bearing onto the shaft. 

NOTICE: Take care to install the bearing adapter correctly. For the 

top bearing, the adapter nut must be on the side of the pillow 

block with the ground surface. Take care not to damage the seal 

in the installed bearing cap while sliding over the main shaft 

keyway. See Figure 5-24 and 5-25. 

9. Snug the lock nut on tapered insert enough to prevent the 

bearing from sliding on the shaft, and still allow shim removal. 

 
 

Figure 5-24 Ground and cast surfaces Figure 5-25 Bearing adapter orientation on top 
bearing  

10. Remove spacers and continue tightening lock nut on tapered 

insert—enough to stop the adapter rotating on the shaft and 

prevent the bearing sliding on the shaft. This degree of 

tightening should be possible by hand. If the bearing adapter 

still rotates and/ or slides on the shaft when lifting the bearing’s 

weight by hand, the adapter may be tightened further using a 
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bearing hook spanner. Continue tightening the adapter nut in 

very small increments until “secured” on the shaft. 

11. Once the bearing adapter is “secured”, use a bearing hook 

spanner to tighten the adapter nut an additional 100º of 

rotation. See Figure 5-26. Line up locking tab and lock by 

bending tab; do not loosen nut if tab does not line up exactly. 

Always go to the next closest slot. 

 

 

Figure 5-26 Tightening bearing adapter nut 

12. Install the second cap c/w 45º grease fitting onto the bearing. 

Slide cap onto side opposite the tapered insert locking nut. Be 

sure to position cap such that the grease fitting locates in the 

original orientation, allowing connection to the frame fitting. 

13. Slide 3 mm (1/8") thick rubber flinger for bottom bearing onto 

shaft. 

14. Place 28.6 mm (1 1/8") thick spacers on the rubber flinger 

which is tight against the first bearing and slide the second 

bearing onto the shaft, seal side first. Again, take care not to 

damage the seal on the shaft keyway. Once the bearing 

housing/cap is resting on the 28.6 mm (1 1/8”) thick spacers, 

the bearing will be correctly located on the shaft for mounting 

to the frame. 
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15. Tighten lock nut on tapered insert enough to prevent the 

bearing from sliding on the shaft but not enough to prevent 

spacers from being removed. 

16. Remove spacers and continue tightening adapter nut by hand 

until bearing adapter is “secure” on shaft as described in Step 

10. If the bearing adapter slides on the shaft during this 

procedure, loosen adapter and start over with spacers. The 

bearing must be correctly positioned on the shaft.  

17. When the bearing adapter is “secure”, then use a bearing hook 

spanner to tighten the adapter nut an additional 100º of 

rotation. Line up locking tab and lock by bending tab. 

18. Install the second cap c/w with 90º grease fitting on the 

bearing. Be sure to position cap such that the grease fitting 

locates in the original orientation, allowing connection to the 

remote grease line.  

19. Turn over rotor and launder assembly and lift with two eyebolts.  

20. Lower the assembly into the concentrator.  

21. Set upper bearing onto locator blocks. Slip the appropriate 

shims in place between the bearings and bearing base plate. 

Install bearing mounting bolts. 

NOTICE: Do not tighten, snug only. Push the bearings tight against 

the “set” adjusting bolts. This will locate the rotor in its original 

position. 

22. Bolt launder to upper frame. 

23. Torque the upper bearing mounting bolts only to 176 N∙m (130 

lb-ft ).  

24. Once rotor is located, check that the rotor shaft and bearings 

are square to each other and the rotor housing is centered to 

the tails launder: 

a. Measure around housing lip and tails launder that 

measurements are equal. 
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b. Check with slide calipers between bearings that distance is 

equal; measure between the two-machined faces of where 

seal caps mount. See Figure 5-27 

c. Mount the dial indicator bracket to bottom of the shaft and 

set dial to machined surface of seal cap. Ensure readings 

are equal. See Figure 5-28. 

 

Figure 5-27 Checking cone launder alignment 

25. Softly tap around the second bearing housing to settle the “self-

adjustment” into a “comfortable position”. See Figure 5-29. 

  

Figure 5-28 Checking shaft / bearings are 
square 

Figure 5-29 Checking bearing alignment 
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26. Loosen one adjustment bolt and all the mounting bolts on the 

second bearing to release any tension. Then retighten the 

adjustment-bolt, the adjustment-bolt jam nut, and all the 

mounting bolts. Torque all mounting bolts to 176 N∙m (130 lb-

ft). 

27. Connect the remote grease lines to the bearing caps and fill the 

voids between the inner bearing seals and the outer cap seals 

with grease. Use Shell GadusRail S2 or equivalent grease. 

28. Connect the remote grease lines to the main or central bearing 

fittings. Do not add grease to these locations until required. See 

greasing recommendations in Section 5.1.1. 

29. Install the driven sheave on the main shaft and use a straight 

edge to align with the driver sheave on the motor. See Figure 

5-30 and 5-31. Torque taper lock bolts to 12.2 Nm (9 lb-ft). 

Install the belt and tension to allow 5 mm (3/16") deflection at 

belt mid-span with a force of 2 kg (4-5 lbs). See Table 5:7. 

 

  

Figure 5-30 Installing sheave Figure 5-31 Aligning sheave 

30. Apply thread sealant to rotary union and shaft threads. Install 

rotary union and connect remote grease line. 

31. Install belt guard bracket and belt guard. 

32. Hook up piping to rotary union. 

33. Re-install concentrate discharge pipe. 

34. Replace lid/wear skirt assembly.  
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5.7 Rotor assembly and bearings (KC-CD12 

ONLY) 

Follow the instructions in this section to remove the rotor assembly or 

to replace the bearings. Be sure to allow sufficient space for overhead 

lifting. For more information, refer to the drawings provided. 

WARNING: Isolate and lock out all power sources, water lines, and 

feed lines before performing maintenance on the machine. 

5.7.1 Removing the rotor assembly and bearings 

1. Lift and open, lid and wear skirt assembly. 

2. Remove the concentrate discharge pipe. 

3. Remove front and bottom of belt guard. 

4. Remove remote grease line from rotary union. 

5. Disconnect piping at Victaulic fitting on rotary union. 

6. Remove rotary union, V-belt, and driven sheave from main 

shaft. 

7. Swing motor clear of top belt guard. Remove mounting bracket 

and guard assembly. See Figure 5-32, Item A. 

 

Figure 5-32 Top belt guard, bearing bolts and bearing adjustment bolts 
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8. Remove two opposing bolts from the upper flange of the rotor 

assembly and insert 5/16"ø NC eyebolts. Suspend rotor 

assembly with overhead crane or hoist. 

9. Disconnect all six bottom remote grease lines from the bearing 

pillow block housings and caps. 

10. Loosen bearing adjustment bolt on one side only of the 

bearing base plate (See Figure 5-32, Item “C”) and remove 

four bearing bolts (See Figure 5-32, Item “B” ). Leaving the 

adjustment bolt on the opposite side undisturbed will expedite 

installation. Mark any shims located between the bearing and 

bearing base plate so they may be replaced in the same 

location later. 

11. Remove the seven (7) bolts around the base of the tailing 

launder which attach it to the upper frame. 

12. Lift out the rotor and launder assembly and invert, leaving 

bearings on top. Lower the bowl assembly onto a 100 mm 

(4") high spacer so the launder assembly weight rests on 

the rotor assembly. See Figure 5-33. 

 

Figure 5-33 Removing rotor assembly 
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13. Remove the bearing cap closest to the end of the shaft from 

the lower free bearing (now top one closest to end of shaft) 

and straighten locking tab on tapered insert nut. 

14. Loosen nut on tapered bearing insert four-five (4-5) turns. 

While supporting weight of bearing, slip a short pipe over 

shaft and tap nut to drive tapered insert out of bearing and 

remove bearing from the main shaft. 

15. Repeat Steps 13 and 14 for removal of upper fixed bearing. 

5.7.2 Installing the rotor assembly and bearings 

1. Thoroughly inspect for shaft damage before installation: 

a. Check for excessive grooving on shaft from lip seals 

b. Check shaft diameter for proper bearing adapter fit 

c. Check shaft for integrity and straightness 

2. Clean shaft and bearings of any oil or grease. 

3. Place inverted rotor assembly on a 100 mm (4") high spacer 

block. 

4. Invert launder assembly and lower over the rotor 

assembly/shaft so the launder assembly weight rests on the 

rotor assembly. 

5. Slide 1.5 mm (1/8") thick rubber flinger for top bearing onto 

shaft. 

6. If bearing cap seals require replacement, carefully remove the 

old seal. Note the seal’s inside face is turned out. Apply 

Locktite® 680 to corresponding new seals and press into each 

cap taking care to install them with the outside face to the 

inside of the bearing. 

7. Install bearing cap c/w 90º grease fitting onto fixed bearing. 

Bolt cap onto side opposite to locking nut for tapered insert. Be 

sure to position cap such that the grease line locates in the 

original orientation, allowing connection to the frame fitting. 
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a. The snap ring, which locates the bearing in its cast housing, 

determines “fixed” or “free” function of the bearing. For the 

KC-CD12, the top bearing is fixed. 

b. The bearing adapter must be installed correctly. For the 

top bearing, the adapter nut must be on the side of the 

pillow block housing with the ground surface. See 

Figure 5-34 and 5-35. 

 
 

Figure 5-34 Ground and cast surfaces Figure 5-35 Bearing adapter orientation 
on top bearing  

8. Place 3.2 mm (1/8") thick shims on the rubber flinger which is 

tight against the bottom of the hub (top of shaft next to outer 

bowl). Slide the fixed bearing onto the shaft, taking care not to 

damage the seal in the installed bearing cap when it slides over 

the keyway on the main shaft. 

9. Snug locknut on tapered insert just enough to prevent the 

bearing from sliding on the shaft and still allow shim removal. 

10. Remove shims and continue tightening lock nut on tapered 

insert—enough to stop the adapter rotating on the shaft and 

prevent the bearing sliding on the shaft. This degree of 

tightening should be possible by hand. If the bearing adapter 

still rotates and/or slides on the shaft when lifting the bearing’s 

weight by hand, the adapter may be tightened further using a 

bearing hook spanner. Tighten the adapter nut in very small 

increments until the adapter is “secure” on the shaft. 

11. Once the bearing adapter is “secured” as described in Step 9, 

use a bearing hook spanner to tighten the adapter nut an 
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additional 135º of rotation. Line up locking tab and lock by 

bending tab. See Figure 5-36. 

 

 

12. Install the second cap c/w 45º grease fitting onto the bearing. 

Be sure to position cap such that the grease fitting locates in 

the original orientation, allowing connection to the frame fitting. 

13. Install bearing cap c/w 45º grease fitting onto free (floating) 

bearing on side opposite to the tapered insert locking nut. 

Ensure grease fitting on cap is positioned in the original 

orientation to allow easy connection to remote grease line. 

14. Slide 3 mm (1/8") thick rubber flinger for bottom bearing onto 

shaft. 

15. Place 9.5 mm (3/8") thick spacer on the rubber flinger which is 

tight against the first (fixed) bearing and slide the second 

(floating) bearing onto the shaft, seal first. Again, be careful not 

to damage the seal on the shaft keyway. Once the floating 

bearing housing/ cap rests on the 9.5 mm  (3/8") thick spacer, 

push the bearing all the way into the housing (towards the 

spacer) until it locates against the snap ring. This will correctly 

centre the bearing in its housing once it is tightened. 

16. Tighten lock nut on tapered insert enough to prevent the 

bearing from sliding on the shaft and still allow spacer removal. 

 

Figure 5-36 Installing bearings 
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17. Remove spacers and continue tightening adapter nut by hand 

until bearing adapter is “secure” on shaft as described in Step 

9. If the bearing adapter slides on the shaft during this 

procedure, loosen adapter and start over with shims. Bearing 

must be correctly positioned on shaft. 

18. Once the bearing adapter is “secure”, tighten the adapter nut 

an additional 135º of rotation using a bearing hook spanner. 

Line up locking tab and lock by bending tab. See Figure 5-37. 

19. Install the second cap c/w 90º grease fitting onto the bearing. 

Be sure to position cap such that the grease fitting locates in 

the original orientation, allowing connection to the frame fitting. 

 

Figure 5-37 Installing bearings  

20. Turn rotor assembly over and lift with two eye bolts. 

21. Lower assembly into concentrator. 

22. Set upper (fixed) bearing onto locator blocks. Slip the 

appropriate shims in place between the bearing and bearing 

base plate and install bearing mounting bolts. 

 Do not tighten, snug only. 

 Push the bearings tight against the “set” adjusting bolts. This 

will locate the rotor in its original position. 
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23. Once rotor is located, you will need to check that rotor shaft 

and bearings are square to each other and the rotor housing is 

centered to the tails launder: 

 Measure around housing lip and tails launder that 

measurements are equal. See Figure 5-38. 

 Check with slide calipers between bearings that distance is 

equal; measure between the two machined faces of where 

seal caps mount. See Figure 5-39. 

  

Figure 5-38 Ground and cast surfaces Figure 5-39 Checking bearing alignment 

 Mount dial indicator bracket to bottom of shaft and set dial to 

machined surface of seal cap and ensure readings are equal. 

See Figure 5-40. 

24. Bolt launder to upper frame. Torque the bearing bolts to 176 

Nm (130 lb-ft). 

 

Figure 5-40 Checking pillow block/shaft 
alignment 
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25. Connect the remote grease lines to the bearing caps and fill the 

voids between the inner bearing seals and the outer cap seals 

with grease. Use Shell GadusRail S2 or equivalent. 

26. Connect the remote grease lines to the main or central bearing 

fittings. Do not add grease to these locations until required. See 

Section 5.1.1. 

27. Install the driven sheave on the main shaft and use a straight 

edge to align with the driver sheave on the motor. See Figure 

5-41. 

 On the KC-CD12, the drive sheave is narrower than the 

driven sheave. Check the alignment of the sheaves by using 

a 1/16” (1.6 mm) spacers at each of the contact points 

between the drive sheave and straight edge. See Figure 5-

42. 

 

 

 

 

Figure 5-41 Installing sheave Figure 5-42 Aligning sheaves 

 

28. Install the belt and tension to allow 5.5 mm (7/32”) of 

deflection at belt mid span with a force of 3 kg (6-7 lb). See 

Table 5:7. 

29. Apply thread sealant to union and shaft threads. Install rotary 

union and connect the remote grease line. 

30. Reinstall belt guards, connect piping, install lid/wear skirt 

assembly, and connect the concentrate discharge pipe. 
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5.8 Rotor assembly and bearings (KC-CD20/30) 

ONLY) 

Follow the instructions in this section to remove the rotor assembly or 

to replace the bearings. Be sure to allow sufficient space for overhead 

lifting. For more information, refer to the drawings provided. 

WARNING: Isolate and lock out all power sources, water lines, and 

feed lines before performing maintenance on the machine. 

5.8.1 Removing rotor assembly and bearings 

1. Loosen bolts that hold wear skirt to frame and then remove 

bolts from wear skirt to tails launder. 

2. Remove all grease lines. 

3. Remove front and bottom of belt guard. 

4. Disconnect piping at Victaulic fitting on rotary union. 

5. Remove rotary union, belt, driven sheave, and torque rod (if 

applicable) from main shaft. 

6. Remove two (2) bolts from the concentrating cone/rotor 

housing flange and insert two (2) - ½”ø NC eye bolts and lift 

with an overhead crane to suspend the entire rotor assembly. 

CAUTION: DO NOT use the two (2) open threaded holes on the 

concentrating cone to lift the entire rotor—these holes are only 

designed to lift the concentrating cone.  

7. Disconnect concentrate discharge pipe. 

8. Unbolt the concentrate launder and remove concentrate launder 

support. 

9. Loosen bearing adjustment bolt on one side of the bearing base 

plate and remove four bearing bolts. Leaving the adjustment 
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bolt on the other side undisturbed will expedite reinstallation. 

Match-mark all shims located between the bearing and bearing 

base plate for easy relocation later.  

 

Figure 5-43 Removing rotor assembly 

10. Lift out rotor assembly and invert. See Figure 5-43. 

11. Remove bearing cap nearest the end of the shaft. Straighten 

locking tab on tapered insert nut. 

12. Loosen nut on bearing tapered insert 4 to 5 turns. While 

supporting weight of bearing, slip a short pipe over shaft and 

tap nut to drive tapered insert out of bearing. Remove bearing 

from the main shaft. 

13. The adapter of the upper (fixed) bearing is held against a solid 

spacer sleeve and cannot be driven out of the bearing. Set steel 

or wood wedges in between the top of the bearing housing and 

the outer bowl hub to exert a positive force against the bearing 

housing and bearing itself. When the adapter is struck with the 

pipe it will spring out, allowing the bearing to be removed.  

NOTICE: If spacer is damaged it can be removed by adding heat to 

melt the epoxy bond. 
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5.8.2 Installing rotor assembly and bearings 

1. Thoroughly inspect for shaft damage before installation: 

a. Check for excessive grooving on shaft from lip seals 

b. Check shaft diameter for proper bearing adapter fit 

c. Check shaft for integrity and straightness 

2. Install concentrate launder onto shaft. 

3. If installing new spacer, follow supplied instructions. 

4. Clean shaft and bearings of any oil or grease. 

5. Slide 1/8" (3 mm) thick rubber flinger for top bearing onto 

shaft. 

6. If bearing cap seals require replacement, carefully remove the 

old seal. 

NOTICE: The seal’s inside face is turned out. Press the corresponding 

new seals into each cap taking care to install them with the outside 

face to the inside of the bearing.  

7. Apply Gasket Eliminator or equivalent to bearing seal caps 

before bolting to pillow block. See Figure 5-44. 

 

Figure 5-44 Application of gasket eliminator 

8. Install bearing cap c/w 90º grease fitting, remote grease line, 

and large seal onto fixed bearing opposite to locking nut. 
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 Bearing pillow blocks are provided with ground surfaces on 

one side, which need to be oriented properly to the bearing 

mounting plate. The bearing adapter must be inserted such 

that the adapter nut is on the same side as the ground 

surface for the top bearing. 

 If installing a new bearing cap, the retainer flange preventing 

the seal from sliding into the bearing must be machined to 

3.875" ID to suit the shaft sleeve. An oversize seal must 

then be installed. Refer to drawings provided.  

 Position the bearing cap to locate the grease line in the 

original orientation to allow easy connection to the frame 

fitting. Lack of access prevents connecting the grease line at 

later time. 

 The snap ring which locates the bearing in its cast housing 

determines “fixed” or “free” function of the bearing. For the 

KC-CD20/30, the top bearing is fixed. 

9. Slide the fixed bearing onto the shaft until the bearing adapter 

rests against the shaft spacer sleeve. Take care not to damage 

the seal in the installed bearing cap when it slides onto the 

shaft sleeve. 

10. Tighten lock nut on tapered insert enough to stop rotation of 

the adapter on the shaft and prevent the bearing from sliding 

on the shaft. This degree of tightening should be possible by 

hand. If the bearing adapter still rotates and/or slides on the 

shaft when lifting the bearing’s weight by hand, tighten the 

adapter further using a bearing hook spanner. Tighten the 

adapter nut in very small steps until the adapter is “secure” on 

the shaft.  

Table 5:5 Replacement adapter nut tightening 

Model 
Degrees of additional 

tightening 
Spacer Thickness 

KC-CD20 195 36 mm 1 7/16” 

KC-CD30 290 22 mm 7/8” 
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11. When the bearing adapter is “secured”, use a bearing hook 

spanner to tighten the adapter nut by an additional amount, 

shown in Table 5:5. Line up locking tab and lock by bending. Do 

not loosen nut if tab does not line up exactly. Always go to the 

next closest slot. 

12. Slide the second cap c/w 45º grease fitting onto the bearing. Be 

sure to position cap such that the grease fitting locates in the 

original orientation, allowing connection to the frame fitting. 

13. Slide 3 mm (1/8") thick rubber flinger for bottom bearing onto 

shaft. 

14. Install bearing cap c/w 45º grease fitting onto bottom free 

(floating) bearing on side opposite to locking nut for tapered 

insert. Position the cap so the grease fitting locates in the same 

place for connection to remote grease line. 

 The snap ring which locates the bearing in its cast housing 

determines “fixed” or “free” function of the bearing. For the 

KC-CD20/30, the lower bearing is free. 

15. Place spacers (See Table 5:5) on the rubber flinger which is 

tight against the first (fixed) bearing, and slide the floating 

bearing onto the shaft, seal first. Again, be careful not to 

damage the seal on the shaft keyway. When the bearing 

housing/ cap rests on the spacers, push the bearing all the way 

into the housing (toward the spacers) until it locates against the 

snap ring. This will correctly center the bearing in its housing 

when tightened. 

16. Tighten lock nut on tapered insert enough to prevent the 

bearing sliding on the shaft but not enough to prevent spacer 

removal. 

17. Remove spacers and continue tightening adapter nut by hand 

until bearing adapter is “secure”, as described in Step 9. If the 

bearing adapter slides on the shaft during this procedure, 

loosen adapter and start over with spacers. Ensure the bearing 

is correctly positioned on the shaft. 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

91 

 

18. When the bearing adapter is “secure”, tighten the adapter nut 

by an additional amount, shown in Table 5:5. Line up locking 

tab and lock by bending. Do not loosen nut if tab does not line 

up exactly. Always go to the next closest slot. 

19. Install the second cap c/w 90º grease fitting on the bearing. Be 

sure to position cap such that the grease fitting locates in the 

original orientation, allowing connection to the frame fitting. 

20. Turn rotor assembly over and lift with two eyebolts. 

CAUTION: DO NOT use the two (2) open threaded holes on the 

concentrating cone to lift the entire rotor—these holes are designed to 

lift the concentrating cone alone.  

21. Lower the assembly into the concentrator. 

22. Set upper (fixed) bearing onto locator blocks. Slip the 

appropriate shims in place between the bearing and bearing 

base plate and replace bearing mounting bolts. 

 Do not tighten—snug only. 

23. Push the pillow blocks tight against the “set” adjusting bolts. 

This will roughly locate the rotor in its original position 

Once rotor is located, you will need to check that rotor shaft 

and bearings are square to each other and the rotor housing is 

centered to the tails launder: 

 Measure around housing lip and tails launder that 

measurements are equal. See Figure 5-45. 

 

Figure 5-45 Checking cone and launder alignment 
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 Check with slide calipers between bearings that distance is 

equal; measure between the two machined faces of where 

seal caps mount. See Figure 5-46. 

 Mount dial indicator bracket to bottom of shaft, and set dial 

to machined surface of seal cap and ensure readings are 

equal. See Figure 5-47. 

  

Figure 5-46 Checking 
bearing alignment 

Figure 5-47 Pillow block/shaft 
alignment 

24. Torque bearing bolts. See Table 5:6. 

             Table 5:6 Torque requirements for bearing bolts 

Model Nm ft-lb 

KC-CD20 339 250 

KC-CD30 475 350 

25. Re-install the concentrate launder bracket. 

26. Centre the launder about the rotor housing, replace bolts, and 

tighten. 

27. Connect remote grease lines to bearing caps and fill the voids 

between the inner bearing seals and the outer cap seals with 

grease. Use Shell GadusRail S2 or equivalent. 

28. Connect remote grease lines to the main or central bearing 

fittings. Do not add grease to these locations until required. See 

Section 5.1.1. 
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29. Slide the driven sheave onto the main shaft. Using a straight 

edge, align with the driver sheave on the motor. 

30. Install the top belt bracket and guard plate, taking care to clear 

the sheaves. 

31. Install the belt. 

32. Apply thread sealant to union and shaft threads. Install rotary 

union. 

33. Install remaining parts of belt guard. 

34. Install torque rod on union. 

35. Install infeed piping to rotary union. 

36. Install concentrate launder discharge pipe. 

37. Install feed tube and wear skirt assembly. 

 When installing feed tube frame and wear skirt assembly, 

tighten bolts in two passes, starting in one location and 

working around tails launder. This allows frame to spread 

and tighten properly to launder. 

 Then tighten bolts holding frame to wear skirt 
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5.8.3 Aligning the motor and rotor sheaves  

After installing a new sheave, align the motor (drive) and rotor 

(driven) sheaves.  

CAUTION: Be sure to lock-out and/or disconnect the power supply 

prior to performing any inspection or adjustment of the belt or any 

other part of the machine.  

To align the motor and rotor sheaves:  

1. Check the alignment of the motor sheave with the rotor sheave 

using either a laser alignment tool or a straight edge. See 

Figure 5-48. Proper alignment is achieved when the straight 

edge is in contact will all four points on each side of both 

sheaves. 

 

Figure 5-48 Checking motor sheave alignment 

2. If necessary, use the motor plate adjustment bolts and the 

pivot-bracket adjustment bolts to adjust the angle of the motor 

sheave. See Figure 5-49. To use the pivot-bracket adjustment 

bolt loosen the pivot bracket bolts and check to ensure the 

motor shaft is parallel with the rotor shaft.  
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Figure 5-49 Motor plate and pivot bracket (motor not shown)  

3. Once the motor and rotor sheaves are aligned, tighten the pivot 

bracket bolts.  

5.8.4 Installing V-Belt/adjusting tension 

Install the V-belt and adjust the tension by tightening the motor take-

up bolt. When the belt is tensioned properly, a given force applied to 

its mid-span will produce a specific deflection.  

Periodically check and adjust tension of the V-Belt drive for wear and 

tightness. This may require removing the belt guard. See Table 5:7 

for applicable force and deflection by application. 

Table 5:7 V-Belt force vs. deflection specifications 

Model 
Deflection produced by force 

Force applied to drive belt mid-
span 

mm in kgf lb 

KC-CD10 5 3/16 2 4-5 

KC-CD12 5.5 7/32 3 6-7 

KC-CD20 8.7 11/32 3-5 6-11 

KC-CD30 10.3 13/32 3-5 6-11 
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Section 6: Troubleshooting 

This section lists possible causes and suggests probable solutions to problems 

that may occur during machine operation. Use the troubleshooting information 

provided to identify and correct potential problems early, before they become 

serious. For parts and service, contact knelsonparts@flsmidth.com.  

Problem Possible Cause Solution 

Excessive 

Vibration 

Vibration harmonics Review support design and make necessary 

changes.  

 

Adjust operating settings. 

 

Machine not bolted down 

properly 

Bolt down the machine according to 

specifications. 

Rigid piping not allowing 

proper movement of upper 

frame 

Use flexible piping connections to the upper 

frame. 

Shipping restraints not 

removed 

Remove restraints as described in user 

manual. 

Vibration isolators not 

installed correctly 

Reinstall vibration isolators. 

Vibration isolators worn or 

damaged 

Replace vibration isolators. 

Concentrate buildup in 

concentrating rings 

Clean out rings. Clean fluidization holes. Alter 

flush cycle as needed. 

 

Sediment or scale build-up 

inside the water cavity 

Clean water cavity.  

 

Check de-silting nozzles and filter for 

blockages.  

 

Alter filter settings to improve the self-

cleaning action of the filter as needed.  

 

Pre-filtration and/or treatment of the 

fluidization water may also be necessary. 

 

mailto:knelsonparts@flsmidth.com
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Problem Possible Cause Solution 

Excessive 

Vibration 

(continued) 

Concentrating cone not 

seated properly in rotor 

housing 

Ensure proper cone seating in rotor housing 

and, ensure cone is indexed correctly to rotor 

housing. 

Bent or damaged rotor 

shaft 

Replace rotor shaft. 

Excessively worn wear 

cone and/or deflector pad 

lining 

Replace worn wear cone and/or deflector pad.  

 

Do not allow metal to become exposed. 

 

Spalling (flaking) in rotor 

shaft bearings 

Replace bearings; ensure they are adequately 

but not excessively lubricated. 

 

Corrosion/abrasive 

damage to bearings 

Replace bearing housing seals and the 

bearings.  

 

Check rubber flinger for wear and integrity. 

Protect grease nipples from exposure.  

 

Ensure taconite seals are adequately 

lubricated. 

 

Arcing (electrical) damage 

to bearings 

Ensure electrical welding near machine is 

properly grounded. Replace bearings. 

 

Improper tensioning of 

drive belt 

Correct tensioning of drive belt in accordance 

to user’s manual. 

Drive belt damaged or 

separating 

Replace drive belt. 

 

If failure is premature, check sheave 

alignment and belt tension. 
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Problem Possible Cause Solution 

Water appearing 

at rotary union 

ports 

Rotary union mechanical 

seal failure 

Replace rotary union immediately. Check that 

fluidization water is always flowing prior to 

rotor rotation. The union must never be dry at 

startup. 

 

Rotary union bearing 

failure 

Replace rotary union. Check for inadequate or 

excessive lubrication. Check for excessive dirt 

on housing. Ensure flinger and protective boot 

are in place. 

 

Excessive 

fluidization 

water pressure 

Plugged fluidization holes  Check for proper flow from holes upon 

machine startup. If clogged clean with 

supplied tool or with chemical bath. 

 

Excessive fluidization flow 

rate  

Adjust fluidization flow rate. 

Filter differential 

pressure too 

high 

Plugged filter screen Clean filter screen.  

 

If the pressure differential is low when the 

filter is clean, it may be necessary to add a 

flow plug or increase the flow-rate to improve 

the self-cleaning action of the filter. 

 

Poor quality water must be pre-filtered. 

 

Too many flow plugs in 

spin plate 

Remove flow plug from the spin plate. 
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Problem Possible Cause Solution 

Premature lining 

wear 

Feed size too large Screen feed to maximum suggested feed size. 

Tramp iron >6 mm not 

being eliminated from the 

feed 

Check screen for holes/gaps. Replace as 

needed. 

 Feed rate too high Reduce feed rate below recommended 

maximum. 

Percentage of solids in 

feed slurry too high 

Reduce percentage of solids in feed slurry 

below recommended maximum. 
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Appendix A: Assembly Drawings 

Provided with this Knelson Concentrator user manual is a drawing 

package. The package includes assembly drawings and general 

arrangement drawings.  

Find the drawing package in this Appendix, or in the binder provided. 

In some cases, this drawing package is also provided in electronic 

format. 
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Appendix B: Facts and Figures 

Weights and measures 

Weight Equivalent 
1 troy ounce = 480 grains (gr) 

1 troy ounce = 20 pennyweights (dwt) 

1 troy ounce = 31.1 grams (g) 

1 troy pound = 12 troy ounces 

1 avoirdupois pound (lb) = 16 avoirdupois ounces  

1 avoirdupois pound (lb) = 14.58 troy ounces 

1 short ton (tn) = 2000 avoirdupois pound 

1 short ton (tn) = 907.2 kilograms (kg) 

1 part-per-million (ppm) = 1 gram per tonne (g/tonne) 

1 gram (g) = 15.43 grains (gr) 

1 gram (g) = 0.643 pennyweights (dwt) 

1 kilogram (kg) = 32.15 troy ounces  

1 tonne (t) = 32 154 troy ounces 

1 tonne (t) = 2205 avoirdupois pounds (lb) 

1 tonne (t) = 1000 kilograms (kg) 

 

Conversion factors 

 

  

To convert from… To… Multiply by: 
troy ounce/ton gram/tonne 34.29 

gram/tonne troy ounce/ton 0.02917 

Litres gallons (US) 0.2642 

gallons (US) litres 3.785 

gallons (UK) litres 4.546 

litres/second (L/s) ft3/min 2.119 

litres/second (L/s) USgpm 15.85 

litres/second (L/s) m3/min 0.06 

cubic feet per minute (ft3/min) USgpm 7.481 

cubic meters’ per hour (m3/hr) L/s 0.472 

cubic metres per hour (m3/hr) USgpm 4.403 

cubic metres per hour (m3/hr) L/s 16.67 

gallons (US)/min (USgpm) L/s 0.06309 

gallons (US)/min (USgpm) ft3/min 0.1337 

gallons (US)/min (USgpm) m3/hr 0.2271 

ft·lb N·m 1.355818 

in·lb N·m 0.112985 



 

 

 KC-CD10-12-20-30 User Manual Rev 4.0(2015/09 

)  

104 

 

Grease equivalency list (For manual lubrication ONLY) 

 

 

 

 

 

 

Useful formulas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grease Brand Grease name 

Shell GadusRail S2 

Mobil Unirex N3 

Mobil Mobilgrease XHP 223 

FAG/Schaeffler Arcanol VIB3 

𝟏

𝑺𝑮𝑺𝑳
=

∅𝑺,𝒎
𝑺𝑮𝑺

+
∅𝑾,𝒎
𝑺𝑮𝑾

 

 𝑺𝑮𝑺𝑳  =  𝐒𝐩𝐞𝐜𝐢𝐟𝐢𝐜 𝐆𝐫𝐚𝐯𝐢𝐭𝐲 𝐨𝐟 𝐒𝐥𝐮𝐫𝐫𝐲 
 𝑺𝑮𝑺  =  𝐒𝐩𝐞𝐜𝐢𝐟𝐢𝐜 𝐆𝐫𝐚𝐯𝐢𝐭𝐲 𝐨𝐟 𝐒𝐨𝐥𝐢𝐝𝐬 
 𝑺𝑮𝑾  =  𝐒𝐩𝐞𝐜𝐢𝐟𝐢𝐜 𝐆𝐫𝐚𝐯𝐢𝐭𝐲 𝐨𝐟 𝐖𝐚𝐭𝐞𝐫 
 ∅𝑺,𝒎  =  𝐒𝐨𝐥𝐢𝐝𝐬 𝐅𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐛𝐲 𝐖𝐞𝐢𝐠𝐡𝐭 
 ∅𝑾,𝒎  =  𝐖𝐚𝐭𝐞𝐫 𝐅𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐛𝐲 𝐖𝐞𝐢𝐠𝐡𝐭 

 

 
 
 
Where:  
 

𝑭𝑺 =
∅𝑺𝑭,𝒎 ∗ 𝑭𝑾

 𝟏 − ∅𝑺𝑭,𝒎 
  

𝑭𝑾 =
 𝟏− ∅𝑺𝑭,𝒎 

 ∅𝑺𝑭,𝒎 − ∅𝑺𝑻,𝒎 
∗ ∅𝑺𝑻,𝒎 ∗𝑸𝑭𝑾  

 𝑭𝑺  =  𝐒𝐨𝐥𝐢𝐝𝐬 𝐢𝐧 𝐅𝐞𝐞𝐝, 𝐭𝐨𝐧𝐧𝐞𝐬/𝐡𝐫 
 ∅𝑺𝑭,𝒎 =  𝐒𝐨𝐥𝐢𝐝𝐬 𝐅𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐛𝐲 𝐖𝐞𝐢𝐠𝐡𝐭 𝐢𝐧 𝐅𝐞𝐞𝐝 

 ∅𝑺𝑻,𝒎 =  𝐒𝐨𝐥𝐢𝐝𝐬 𝐅𝐫𝐚𝐜𝐭𝐢𝐨𝐧 𝐛𝐲 𝐖𝐞𝐢𝐠𝐡𝐭 𝐢𝐧 𝐓𝐚𝐢𝐥𝐬 

 𝑭𝑾  =  𝐓𝐡𝐫𝐨𝐮𝐠𝐡𝐩𝐮𝐭 𝐖𝐚𝐭𝐞𝐫 𝐢𝐧 𝐅𝐞𝐞𝐝, 𝐭𝐨𝐧𝐧𝐞𝐬/𝐡𝐫 
 𝑸𝑭𝑾  =  𝐅𝐥𝐮𝐢𝐝𝐢𝐳𝐚𝐭𝐨𝐧 𝐰𝐚𝐭𝐞𝐫 𝐟𝐥𝐨𝐰,𝐦𝟑/𝐡𝐫 

 

Where: 
 

 

𝑪𝑾 = 𝟏𝟎𝟎 ∗
𝑺𝑮𝑺

 𝑺𝑮𝑺 − 𝟏 
∗  𝟏−

𝟏

𝑺𝑮𝑺𝑳
   

𝑪𝑾  =  𝐏𝐞𝐫𝐜𝐞𝐧𝐭 𝐒𝐨𝐥𝐢𝐝𝐬 𝐛𝐲 𝐖𝐞𝐢𝐠𝐡𝐭 
𝑺𝑮𝑺𝑳 =  𝐒𝐩𝐞𝐜𝐢𝐟𝐢𝐜 𝐆𝐫𝐚𝐯𝐢𝐭𝐲 𝐨𝐟 𝐒𝐥𝐮𝐫𝐫𝐲 
𝑺𝑮𝑺  =  𝐒𝐩𝐞𝐜𝐢𝐟𝐢𝐜 𝐆𝐫𝐚𝐯𝐢𝐭𝐲 𝐨𝐟 𝐒𝐨𝐥𝐢𝐝𝐬 

 

 
Where: 
 

 

𝑸𝑰𝑴𝑷 = 𝟒.𝟒𝟎𝟐𝟗 ∗ 𝑺𝑳 ∗  
𝟏𝟎𝟎− 𝑪𝑾

𝑪𝑾
 +

𝟏

𝑺𝑮𝑺
  

𝑸𝑴𝑬𝑻 = 𝑺𝑳 ∗  
𝟏𝟎𝟎− 𝑪𝑾 

𝑪𝑾
+

𝟏

𝑺𝑮𝑺
  

𝑺𝑳 =  𝐒𝐥𝐮𝐫𝐫𝐲 𝐭𝐡𝐫𝐨𝐮𝐠𝐡𝐩𝐮𝐭, 𝐭𝐨𝐧𝐧𝐞𝐬/𝐡𝐫 
𝑸𝑰𝑴𝑷 =  𝐒𝐥𝐮𝐫𝐫𝐲 𝐟𝐥𝐨𝐰 𝐫𝐚𝐭𝐞,𝐠𝐚𝐥𝐥𝐨𝐧𝐬/𝐦𝐢𝐧 
𝑸𝑴𝑬𝑻 =  𝐒𝐥𝐮𝐫𝐫𝐲 𝐟𝐥𝐨𝐰 𝐫𝐚𝐭𝐞,𝐦𝟑/𝐡𝐫 

Where: 
 

𝑺𝑮𝑺 =  𝐒𝐩𝐞𝐜𝐢𝐟𝐢𝐜 𝐆𝐫𝐚𝐯𝐢𝐭𝐲 𝐨𝐟 𝐒𝐨𝐥𝐢𝐝𝐬  
𝑪𝑾  =  𝐏𝐞𝐫𝐜𝐞𝐧𝐭 𝐒𝐨𝐥𝐢𝐝𝐬 𝐛𝐲 𝐖𝐞𝐢𝐠𝐡𝐭  
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 Important Safety Information Section 1:

This manual contains important safety information about the 

Integrated Control System (ICS). Read and understand the 

safety symbols and hazards defined in this section before 

installing, operating, or maintaining this machine.  

Any use of the ICS, other than described in this manual, 

requires prior written approval from FLSmidth. Failure to 

comply with these conditions will automatically release 

FLSmidth from any responsibility or liability as per the 

“Machinery Directive,” “EMC Directive,” and “Low Voltage 

Directive.” 

 Defining safety hazards/conditions 1.1

Defined below are symbols and signal words used 

throughout this manual. These specifications are intended to 

alert and inform users of specific hazards and conditions 

when operating or working around the ICS system, and to 

instruct on how take precautionary action or other 

appropriate action.  

WARNING indicates a hazardous situation, which if not 

avoided, could result in death or serious injury. 

 

CAUTION indicates a hazardous situation, which if not 

avoided, could result in minor or moderate injury. 

 

NOTICE  is information considered important but not 

hazard-related, such as a risk of property damage. 

http://upload.wikimedia.org/wikipedia/commons/7/7e/ISO_7010_W001.svg
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 General safety precautions 1.2

WARNING:  Always observe the following general safety 

precautions. Failure to follow this advice may result in death 

or serious injury and/or equipment damage.   

 Only trained, qualified personnel should install or operate 

this equipment.  

 Always wear personal protection equipment that meets 

local electrical codes. 

 Do NOT touch any power device or electrical connection 

before first ensuring the power is disconnected and no 

high voltage is present from the ICS, or other equipment 

connected to the system.  

 Be aware, the motor circuit may have high voltage 

present when AC power is applied, even when the motor 

is not rotating. 

 Always disconnect power and refer to ICS wiring 

diagrams in Appendix A, whenever connecting to the 

concentrators.  

 Never use motor overload relays with an automatic reset 

feature. Use of relays may result in serious injury if a 

sudden or unexpected automatic restart occurs. 

 Always properly ground the system before applying 

power. Do NOT apply AC power before first ensuring all 

grounding instructions have been followed.  Electrical 

shock can result in death or serious injury.  

 Always ensure the electrical service is not capable of 

delivering more than the maximum line short circuit 

current amperes listed for 208 VAC, 230 VAC, 380 VAC, 

460 VAC, 440 VAC, 550 VAC or 575 VAC control rating.   
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 Introduction Section 2:

This user manual provides comprehensive information about 

the KC-ICS Single Siemens integrated control system (ICS). 

The ICS allows for total control of the following series of 

semi-continuous (batch) Knelson Concentrators: 

 KC-CD Series 

 KC-QS Series 

 KC-XD Series 

Before reading this manual, refer to the applicable 

concentrator user manual to gain a better understanding 

about the operation of the machine. 

WARNING: Do not attempt to install or operate the ICS 

without first reviewing the instructions contained in this 

manual. Failure to follow this advice may result in death or 

serious injury and/or equipment damage.   

 Overview 2.1

Wired into the ICS are all of the instruments on the 

concentrator, and the motor starter. This enables the 

system to control and monitor all of the functions on the 

machine.  

The key instruments are: 

 Magnetic flow meter 

 Control valve 

 Proximity switch 

 Gauge pressure transmitter 

 Differential transmitter (optional) 

 Vibration transmitters (optional) 
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For a detailed description of each instrument, refer to 

Section 4: Instrumentation. 

 Functionality  2.2

The ICS enables the user to adjust all setpoints critical to 

the timing and operation of the concentrator. It monitors for 

alarm conditions that could be harmful to the machine's 

operation, as well as for conditions that indicate potential 

problems to the user. 

It consists of a Human Machine Interface (HMI) connected 

to a Programmable Logic Controller (PLC). Together, with 

the automated piping instrumentation, the ICS completely 

controls the operation of the machine. 

 Programmable Logic Controller (PLC) 2.2.1

The PLC interfaces to the concentrator, and is programmed 

to monitor and control the logical operation of the machine. 

It reads and processes the analog signals from the flow 

transmitter, the operating pressure transmitter, and the 

(optional) differential pressure transmitter. It then outputs 

analog signals to the valve positioner transducer to correct 

the flow rates. It alerts the operator through a graphical 

interface (HMI), if some of the readings are not within 

acceptable limits and will change the operation of the 

machines accordingly. 

The PLC controls the motor, feed, pinch valve, water-

injection solenoid valve, and screen wash water valves (if 

applicable). 
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 Human Machine Interface (HMI) 2.2.2

The HMI communicates with the PLC and allows the 

operator to setup, control, and monitor the machine’s 

operation. 

It features a NEMA 4 water resistant front panel and 

monochrome Liquid Crystal Display (LCD) touchscreen with 

backlight. Using the touchscreen, the user can navigate the 

various menus by simply touching the screen.  

The HMI is programmed to display information on the status 

of the concentrators. For example, if a shutdown alarm 

occurs, the interface displays an alarm indicator to direct 

the operator to the ALARMS screen where details of the 

alarm is indicated.  

For information about the HMI, see Section 5.1. 



 
 

 

 KC-ICS-Single S iemens User Manual Rev 5.0(2015/10)  12 

 

  



 
 

 

 KC-ICS-Single S iemens User Manual Rev 5.0(2015/10)  13 

 

 Installation Section 3:

This section provides information about installing the ICS 

and the automated piping assembly.   

 Three phase power 3.1

The concentrator is equipped with an electric motor to drive 

the rotor assembly. The ICS starts and stops the motor 

during different parts of the automated cycle. The operator 

can also start and stop the motor using manual controls.  

The motor nameplates display current draws and other 

information. For each installation, refer to the motor 

nameplate and accompanying motor user manuals. Fusing 

and circuit protection must comply with local regulations. 

 Electrical connection  3.2

The rotor assembly of the concentrator is designed to rotate 

in a clockwise direction as viewed from the top. If the 

machine is spinning counter-clockwise, correct the direction 

by reversing any two of the three-phase line leads L1, L2, or 

L3. This will reverse the direction of rotation.  

CAUTION: Prior to operating the concentrator, check the 

direction of the rotor assembly rotation. Incorrect rotation 

may result in plugged fluidization holes. 

  

http://upload.wikimedia.org/wikipedia/commons/7/7e/ISO_7010_W001.svg
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 Single phase power 3.3

The ICS requires 400 watts of 110-120 VAC to power its 

system. FLSmidth recommends installing a ground-fault 

circuit interrupter (GFCI), on the line supplying power to the 

unit to protect personnel that are servicing the equipment in 

wet conditions. 

 Power organization 3.4

Inside the enclosure of the ICS are several circuit breakers. 

Test the breakers by pressing the small red button. Reset 

the breakers by pressing the larger black button. These 

breakers protect the AC circuits for the PLC and VDC power 

supply from overload or short circuit conditions.  

WARNING:  Always disconnect power and refer to the ICS 

electrical diagrams provided before attempting to make any 

connections. Failure to follow this warning may result in 

death or serious injury and/or equipment damage. 

PLC inputs and outputs are nominally rated at 24VDC. Use 

relays or optical isolators to interface the I/O to differing 

voltage levels.  

Although the relay outputs have a maximum current rating 

of 2 amps, FLSmidth recommends staying below 1 amp for 

continuous use due to their thermal rating. 
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 Air requirements 3.5

The air supplied to the machine should be at a minimum of 

550 kPa (80 psig). The air supplied to the knife-gate valve 

and screen wash water valve (if applicable) should be 

regulated down to 620 kPa (90 psig). 

Instrument air is required for the operation of the 

fluidization water control valves, as well as for the knife-

gate valves and screen wash water valves (if applicable). 

Instrument air is defined as  

 Moisture: The dew point at line pressure should be at 

least 10°C (18°F) below the minimum local recorded 

ambient temperature to which any part of the instrument 

air system is exposed. Under no circumstances should 

the dew point at line pressure exceed 2°C (35°F). 

 Particle Size: The particle size in the air stream at the 

instrument should not exceed 3 µm (0.0001”). 

 Oil Content: The oil content should be as close to zero 

as possible. It should not exceed 1 ppm. 

 Water requirements 3.6

Water supplied to the machines must be between 275–550 

kPa (40–80 psig) and ideally between 345–410 kPa (50–60 

psig). This allows for proper flow levels and accurate control 

to be achieved while minimizing energy losses and wear at 

the valve. 

For approximate fluidization water consumption for the 

batch concentrator’s refer to Table 3:1. Actual values 

depend on the concentrating cone technology used and site-

specific requirements; these are determined during 

commissioning. 
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Table 3:1 Fluidization water consumption for G5 cone* 

Model No. 
Units 

m3/hr USgpm 
KC-XD70 45-80 200-350 

KC-XD48/QS48 41-52 180-230 

KC-XD40/QS40 27-35 120-155 

KC-CD30/XD30/QS30 17-24 75-105 

KC-CD20/XD20 7.9-10.7 35-47 

KC-CD12 4-6 18-25 

KC-CD10 4-5 15-20 

* For other style cones, refer to the concentrator user manual, or contact 

FLSmidth. 

For typical water consumption for the screen hopper spray 

bars refer Table 3:2. For the screen hopper to provide 

adequate screening, adjust the water volume to the 

minimum quantity. Determine required flow rates during 

commissioning. 

Table 3:2 Screen hopper water consumption 

Model No. 
Units 

m3/hr USgpm 
KC-XD70  n/a  n/a 

KC-XD48/QS48  n/a  n/a 

KC-XD40/QS40  n/a  n/a 

KC-CD30/XD30/QS30 8-32  35-140 

KC-CD20/XD20 6-23  25-100 

KC-CD12 2-6  10-25 

KC-CD10 2-5  10-20 
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 Additional outputs 3.7

Two additional outputs control peripheral devices connected 

to the concentrator. These outputs are 24 VDC, normally-

open contacts. Use relays to connect them to different 

voltage levels. Described below are the conditions of their 

operation.  

Output #1 Feed  

This output is used to control the feed valve. In automatic 

mode the feed turns ON shortly after the rotor reaches the 

rpm setpoint is reached. It turns OFF when the 

concentrating cycle times out or an alarm occurs. In manual 

mode, the operator has full control over this output. 

Output #2: Fault 

This output is used to signal any type of annunciation 

equipment, such as a flashing beacon. It turns ON when a 

shutdown alarm has occurred, and resets itself after the 

alarm is corrected. 

 Environmental rating 3.8

The ICS enclosure has a NEMA 4 environmental rating. To 

maintain this rating, use a sealing O-ring with the new 

fitting when punching holes into the enclosure. Take care 

not to shear, rupture, or otherwise damage any of the 

conduit connections on the machines. If this occurs, it would 

inhibit operation of the concentrator and drastically reduce 

the lifespan of the ICS. 

The environmental rating of the touchscreen and PLC are as 

follows: 

 Operating temperature from 0–50°C (32–122°F)  

 Operating humidity 35–85% RH with no condensation 
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 Instrumentation   Section 4:

The instruments wired to the ICS from the concentrator 

include a magnetic flow meter, a control valve, a proximity 

switch, and a gauge pressure transmitter.   

Depending on the model and other factors, the ICS may be 

equipped with a differential pressure transmitter and one or 

two vibration transmitters.  

This section describes the functionality of each instrument. 

CAUTION: The instruments are factory shipped pre-

calibrated. If re-calibration is required, follow the 

manufacturer's instructions to avoid damage to the 

equipment and/or failure of the ICS or concentrator. 

 Magnetic flow meter 4.1

The magnetic flow meter measures the flow rate of the 

fluidization water into the water cavity. The meter consists 

of two parts: a magnetic flowtube and a flow transmitter. It 

is pre-calibrated to the value shown in Table 4:1 and 

corresponds to an output of 20 mA. 

 Magnetic flowtube - The magnetic flowtube is in direct 

contact with the process fluid. The flowtube uses 

Faraday’s Law of electromagnetic induction to produce a 

signal linear to the flow rate. For more information on 

this device, refer to the manufacturer’s manual. 

 Flow transmitter - The flow transmitter takes the signal 

from the flowtube, converts it to a linear 4-20 mA signal, 

and sends it to the PLC. For calibration instructions, refer 

to the manufacturer’s manual. 
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Table 4:1 Flow meter calibration 

Model No. 
Units 

m3/hr l/m USgpm 
KC-XD70 140 n/a 600 

KC-XD48/QS48 90 n/a 400 

KC-XD40/QS40 80 n/a 350 

KC-CD30/XD30/QS30 45 n/a 160 

KC-CD20/XD20 20 n/a 90 

KC-CD12 n/a 150 40 

KC-CD10 n/a 115 30 

 Control valve 4.2

The control valve is a quarter-turn segmented valve 

characterized to provide approximately equal percentage 

flow characteristics that in turn provides accurate flow 

control. The control valve is equipped with a pneumatic 

actuator and an intelligent valve controller. 

The valve controller is mounted on top of the actuator and 

receives a 4–20 mA signal from the PLC that converts to a 

pneumatic signal to position the valve stem.  

The actuator requires up to 620 kPa (90 psig) of supplied air 

pressure for proper control, but not more than 690 kPa (100 

psig), therefore supplied instrument air should be regulated 

ahead of the valve controller. 

CAUTION: Never set the flow controller with parameters 

that could cause the valve to shut suddenly. If set, the 

resulting water hammer could damage the pressure 

transmitters and other equipment. 
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 Proximity switch 4.3

The concentrator uses a proximity switch to monitor and 

control the speed of the machine. The proximity switch 

detects the passing of the spokes of the rotor (driven) 

sheave. It sends a signal back to the PLC and calculates the 

machines speed. The speed calculated is a coarse 

representation of the actual speed and may vary +/- 5 rpm 

than the actual speed. 

To function correctly, locate the face of the proximity switch 

within 4 mm (5/32”) of the sheave for correct functionality. 

Check the clearance against each of the spokes prior to 

operation of the machine.  

NOTICE: When installing the proximity switch, use a piece 

of 10 gauge plate to rest on the spokes of the sheave to 

ensure that the correct clearance is achieved. Hand tighten 

the proximity switch and then use a wrench to tighten it a 

further 1/4 turn. 

 Pressure transmitter 4.4

The concentrator uses a pre-calibrated -101.4-206.8 kPa (-

14.7-30 psig) pressure transmitter to monitor operating 

pressure. It takes readings from the downstream side of the 

control valve. 

It is critical to keep track of the operating pressure as it can 

alert the operator to potential problems during operation, 

including concentrate build-up in the cone.   

The pressure transmitter is protected to 2000 psi and has a 

corresponding output of 4-20 mA. 
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 Differential pressure transmitter 4.5

(optional) 

If included, a pre-calibrated 0-206.8 kPa (0–30 psid) 

differential pressure transmitter monitors the pressure drop 

across the filter. It is protected to 2000 psi and has a 

corresponding output of 4-20 mA.   

 Vibration transmitter (VG machines 4.6

ONLY or KC-XD70) 

As a rule, all semi-continuous (batch) concentrators 

equipped with a Variable Gravity (VG) option include one 

vibration transmitter. An exception to this rule is the KC-

XD70 concentrator. With or without the VG option, the KC-

XD70 includes one or two vibration transmitters depending 

on the configuration.  

In all cases, the purpose of the transmitters is to monitor 

the condition of the rotor shaft bearings. They are pre-

calibrated to a range of 0–5 ips (ips) and have a 

corresponding output of 4–20 mA.  

Vibration data will trigger either a warning or shutdown 

alarm if the vibration becomes too severe. 
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 Operation Section 5:

This section describes how to navigate, maintain, setup, and 

operate the HMI.  

 Using the HMI 5.1

The HMI features a NEMA 4 water resistant front panel and 

monochrome Liquid Crystal Display (LCD) touchscreen with 

backlight. For long life, the backlight is set to turn off after a 

certain period of inactivity. To turn on the backlight, press 

anywhere on the touchscreen. This action will not activate 

the touch switches. 

Supplied with the HMI is an anti-reflective sheet to reduce 

glare and to protect the LCD touchscreen from scratches. If 

the sheet is torn or damaged, peel it off and replace it with 

a new one. Find additional sheets inside the ICS enclosure. 

CAUTION: Observe the following precautions when 

operating or maintaining the HMI touchscreen. Failure to 

follow these precautions may result in equipment damage.  

 Always operate the touchscreen with clean fingers.  

 Do NOT use a pen or other object to select a touch switch 

on the touchscreen.  

 Do NOT use more than 3.5 oz (100 g) of force to activate 

a touch switch on the touchscreen. 

 Clean the touchscreen using a low-pressure hose; be 

careful not to accidentally activate any touch switches. 
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 Navigating the screens 5.1.1

To navigate forward through the HMI screens, press the 

various touch switches. To navigate back, press the 

FLSmidth Knelson icon located in the top-right corner on 

most screens. See Figure 5-1. 

On some screens, after pressing the icon a drop-down menu 

displays. See Figure 5-2. This menu provides contextual 

links for the user to navigate to other related screens on the 

HMI. To select from the menu, press the DOWN arrow. 

 

Figure 5-2 Example of drop-down menu 

 Using the numeric keypad  5.1.2

Many screens require the operator to enter or change a 

number. When numeric entry is required, a numeric keypad 

displays on the HMI. See Figure 5-3. 

To delete an entry use the DEL key, to enter and confirm a 

value use the ENTER arrow, to cancel use the ESC key.  

Figure 5-1 
FLSmidth Knelson 

icon 

DOWN arrow 



 
 

 

 KC-ICS-Single S iemens User Manual Rev 5.0(2015/10)  25 

 

 

Figure 5-3 Numerical keypad screen  

 Getting started 5.2

Upon power-up, the HMI displays the TITLE screen. See 

Figure 5-4.  

 

Figure 5-4 TITLE screen 

NOTICE: If power is interrupted to the ICS, the HMI screen will 

go black. When power is re-established to the ICS, the HMI will 

display the TITLE screen. 

 

 

ENTER arrow 



 
 

 

 KC-ICS-Single S iemens User Manual Rev 5.0(2015/10)  26 

 

 Logging in 5.2.1

To login to the ICS, press anywhere on the TITLE screen. 

This action will display the login keypad. See Figure 5-5. Use 

the keypad to enter either a supervisor or an operator 

password. 

 

Figure 5-5 TITLE screen displaying password prompt  

There are two levels of access to the ICS: Supervisor and 

Operator. Supervisors have unrestricted access to all areas 

of the system. Operators are limited to those screens 

pertaining to machine operation.  

When logging into the system for the first time, use the 

pop-up numeric keypad and enter the following factory 

default passwords:  

 Supervisor – enter default password 1111 

 Operator -  enter default password 2222 

To change a password, see Section 5.4.9. Only users with 

Supervisor access can change passwords.  

NOTICE: Do not forget the supervisor password; without 

the password, all ICS functions are inaccessible. To recover 

a forgotten password, contact FLSmidth. 
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 Logging out 5.2.2

To logout, press the FLSmidth Knelson icon, or in some 

cases select from the drop-down menu, to navigate back to 

the TITLE screen. If after five minutes there is no user 

interaction with the HMI, the system will automatically log-

out the user and revert to the TITLE screen.  

 Accessing the main menu 5.3

After login, the HMI displays the MAIN MENU screen shown 

in Figure 5-6. From the MAIN MENU authorized users can 

access various areas of the ICS by pressing the touch 

switches displayed on the screen.  

 

Figure 5-6 MAIN MENU screen 

From the MAIN MENU authorized users can:  

 Select an operating mode either AUTOMATIC CONTROL 

or MANUAL CONTROL 

 Press SETUP to setup all of the concentrator's operating 

parameters 

 Press DATA LOG and ALARMS to view events and other 

data received from the PLC  
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 Press MAINTENANCE to determine basic routine 

maintenance requirements. 

 Setting up operation parameters 5.4

(Supervisors only) 

CAUTION: Before starting the concentrator, authorized 

users must adjust the setpoints from the SETUP MENU. 

To reach the SETUP screen shown in Figure 5-7, press the 

SETUP touch switch on the MAIN MENU screen. From the 

SETUP screen, authorized users can adjust all machine 

setpoints.  

 

Figure 5-7 Example of a SETUP screen 

If the concentrator is equipped with a VG option, the SETUP 

screen will display as shown in Figure 5-8. 
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Figure 5-8 Example of SETUP screen (VG Machines ONLY) 

Only users with Supervisor access can reach the SETUP 

MENU screen. 

 Adjusting setpoints (SETUP) 5.4.1

The SETUP screen displays the numeric values for each 

operating parameter and allows authorized users to adjust 

setpoints for Flow, Alarm, and Timer and Delay. Users can 

also access Enable/Disable Feed and Double Purge options.   

If the concentrator includes the VG option, users can also 

adjust Rotor Speed. Further setpoints allow for PID Tuning 

to adjust the feedback loop controlling the fluidization water 

valve.  

When adjusting setpoints refer to the Maximum/Default 

Setpoints table provided in Appendix B. This table provides 

the maximum setpoints for each operating parameter, along 

with the factory default setpoints set prior to shipment. 

These values are starting points and provided for the user’s 

reference only. 
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 Adjusting FLOW setpoints 5.4.2

The KC-CD, KC-QS, and KC-XD Knelson Concentrators 

require different fluidization-water flow rates at certain 

stages of their operating cycles. Before starting the 

concentrator in AUTOMATIC CONTROL mode, the supervisor 

must enter the FLOW setpoints using the SETUP screen. 

These flow setpoints are determined during the 

commissioning of the concentrator. For a description each 

flow setpoint, see Table 5:1. 

Table 5:1 Flow setpoints description 

Flow Setpoints Description 

Low flow Just before the concentrator enters into the flush 

part of the automated cycle, it sets the flow 

setpoint to the intermediate flow rate and then 

turns the motor OFF. As the speed of the rotor 

assembly decreases, the flow rate ramps down 

proportionately until reaching the low flow rate.  

At this point the motor should stop. This is to 

prevent the migration of solids through the 

fluidization holes into the rotor housing. 

Intermediate flow  At the start of the automated cycle, this flow rate 

is set to this value to pressurize the concentrating 

cone before the motor starts. This flow is also set 

when the machine is about to go into the flush 

part of the automated cycle. 

Concentrate flow This is the flow setpoint during the concentration 

stage of the automated cycle. 
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Flow Setpoints Description 

Purge flow  During the flush part of the automated cycle, this 

flow rate is set to purge the concentrates from the 

rings in the stationary rotor assembly. 

Positive pressure Although not a flow rate, this value relates to the 

intermediate flow. At start-up, when the flow is 

set to the intermediate flow rate, this pressure is 

the minimum required operating pressure before 

the motor is turned ON. 

 Adjusting ALARM setpoints 5.4.3

Before operating the concentrator, the supervisor must 

enter ALARM setpoints from the SETUP screen. The ALARM 

setpoints are specific to each individual application.  

There are setpoints for warning alarms and for shutdown 

alarms. Warning alarms indicate a condition that requires 

the operator's attention, but will not cause the machine to 

shut down. For a description of each WARNING alarm 

setpoint, see Table 5:2. 

Shutdown alarms turn OFF the motor and feed, and set the 

flow rate to zero. For a description of each SHUTDOWN 

alarm setpoint, see Table 5:3. For more information about 

alarms, see Section 5.8. 
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Table 5:2 Warning alarm setpoints 

Warning Alarm 
setpoints 

Description 

Lo Press Warning  If the operating pressure drops below this 

setpoint, this alarm warns the user that the 

operating pressure has become too low to stop 

solids from migrating into the rotor housing 

through the fluidization holes. 

Hi Press Warning – 

Dynamic (or 

operating pressure) 

This alarm is active anytime the machine RPM is 

greater than 50 RPM and it operates such that if 

the operating pressure exceeds the user 

adjustable setpoint the ICS will display a warning 

alarm that states the dynamic pressure is high. 

The recommended default setpoint is 140 kPa. 

Hi Press Warning – 

Static 

This alarm is active anytime the machine RPM is 

equal to or less than 50 RPM and it operates such 

that if the operating pressure exceeds the fixed 

setpoint the ICS will display a warning alarm that 

states the static pressure is high. 

The factory set default setpoint is 220 kPa. 

Filter Diff High 

Warning  

(Only for concentrators 

equipped with optional 

differential pressure 

transmitter) 

 If the pressure differential exceeds this setpoint, 

this alarm warns the user to clean the filter. 

Vibration Warning  

(Only for concentrators 

with VG Option or 

KC-XD70) 

If the vibration level measured by the vibration 

transmitters exceeds this setpoint, this alarm 

warns the user that the vibration is becoming too 

high and that a problem may be developing. 
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Table 5:3 Shutdown alarm setpoints 

Shutdown Alarm 
setpoints 

Description 

Lo Press Shutdown  If the operating pressure drops below this 

setpoint, this alarm alerts the user the machine is 

shutting down. This setpoint should be set so if 

the hose from the automated piping to the rotary 

union fails, then the machine will shut down. 

There is an adjustable delay to ensure the 

pressure is at a stable level -See Pressure Alarm 

Delay in Section 5.4.4. 

Hi Press Shutdown – 

Dynamic (or 

operating pressure) 

This alarm is active anytime the machine RPM is 

greater than 50 RPM and it operates such that if 

the operating pressure exceeds the user 

adjustable setpoint the ICS will shut the machine 

down and display an alarm that states the 

dynamic pressure is high and the machine was 

shut down. 

The recommended default setpoint is 200 kPa. 

Hi Press Shutdown – 

Static 

This alarm is active anytime the machine RPM is 

equal to or less than 50 RPM and it operates such 

that if the operating pressure exceeds the fixed 

setpoint the ICS will shut the machine down and 

display an alarm that states the static pressure is 

high and the machine was shut down. 

The factory set default setpoint is 400 kPa. 

Filter Diff Shutdown 

(Only for concentrators 

equipped with optional 

differential pressure 

transmitter) 

If the filter differential pressure exceeds this 

setpoint, this alarm alerts the user the machine is 

shutting down. This setpoint should be set to 

prevent damage to the filter. There is an 

adjustable delay to ensure the pressure is at a 

stable level - See Pressure Alarm Delay in Section 

5.4.4. 
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Shutdown Alarm 
setpoints 

Description 

Vibration Shutdown  

(Only for concentrators 

with VG Option or 

KC-XD70) 

If the vibration level measured exceeds this 

setpoint, this alarm alerts the user the machine is 

shutting down. There is an adjustable delay to 

ensure the vibration is at a stable level - See 

Vibration Alarm Delay in Section 5.4.4. 

 Adjusting TIMER and DELAY setpoints 5.4.4

Timer and delay setpoints manage the sequencing of the 

flow rates, feed control, and motor control. Determine these 

setpoints at the time of commissioning. For a description of 

each setpoint, see Table 5:4. 

Table 5:4 Timer and Delay setpoints 

Timer and delay 
setpoints 

Description 

Concentrate Time  This is the duration of the concentration cycle, 

when feed is added to the machine. Concentrate 

time is determined by the user. 

Feed Off Delay  

(Setpoint varies for 

each installation) 

This is the length of delay time required for the 

feed to clear the feed piping, feed valve, and the 

screen hopper (if applicable) after shutting off the 

feed.  The concentrator will continue to operate 

normally and the screen-wash water output will 

stay on until this timer has timed out. 

Drain Time 1 This is the amount of time allowed for the water 

and concentrates to drain from the concentrating 

cone and is started prior to the rotating assembly 

coming to a complete stop. This will be a shorter 

duration than the Drain 2/3 time setpoint during 

the flush part of the cycle. 
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Timer and delay 
setpoints 

Description 

Drain Time 2 This is the amount of time allowed for the water 

and concentrates to drain from the concentrating 

cone. It occurs after the first or second (If double 

purge enabled) purge and is longer in duration 

than Drain time 1 during the flush part of the 

cycle. 

Purge Duration This is the duration of the purge flow rate during 

the flush part of the cycle.  The duration should be 

long enough to flush out the concentrates only, 

but not so long as to overflow the concentrating 

cone. 

Decant Time This is amount of time allowed for the optional 

decant valve to stay open prior to the motor 

shutting off at the end of the final concentration 

part of the automated cycle. 

Pressure Alarm Delay This is the amount of delay time, up to 5 minutes 

after the concentration part of the automated 

cycle is achieved, before triggering the Low 

Pressure Alarm. This allows the operating pressure 

to stabilize and therefore reduce the possibility of 

false alarm shutdowns. 

Vibration Alarm 

Delay  

(Only for concentrators 

with VG Option or 

KC-XD70) 

 This is the amount of delay time, up to 2 minutes 

after the concentration part of the automated 

cycle is achieved, before triggering the Vibration 

Shutdown alarm. This allows any vibration to 

stabilize after startup, and therefore reduce the 

possibility of false alarm shutdowns. 
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 Enabling/disabling feed and double purge  5.4.5

Enable or disable the feed and double purge options from 

the machine SETUP screen. Enable these options before 

operation.  

To enable feed, press the FEED DISABLED touch switch. To 

enable double purge, press the DOUBLE PURGE DISABLED 

touch switch. In both cases, the touch switch will change to 

show the option is enabled. Refer to Table 5:5 for more 

information. 

Table 5:5 Description Feed and Double Purge options described 

Option Description 

Feed  When enabled, the feed will turn on when the 

machine enters the concentration part of the 

automated cycle or when pressing the feed start 

button in the manual controls.  If the feed is 

disabled, the feed will not start in automatic or 

manual control.  This allows the concentrator to 

operate without turning on the feed.  Use this 

option during the initial set-up. 

Double Purge  When enabled, the machine will complete two 

purges during the flush part of the cycle. In some 

cases, this may be required to flush all of the 

concentrates from the concentrating cone. If 

disabled, the machine will complete only one 

purge during the flush part of the automated 

cycle. 
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 Adjusting rotor speed (VG machines only) 5.4.6

If a concentrator is equipped with a Variable Gravity (VG) 

option, the SETUP screen will display a requirement to enter 

the rotational speed of the rotor assembly. Ideally, this RPM 

setpoint is determined at time of commissioning.  

The screen also displays the g-force equivalent of the rotor 

speed and the actual rotor speed measured by the proximity 

switch. 

 Adjusting PID feedback control setpoints  5.4.7

The ICS Proportional-Integral-Derivative (PID) feedback 

controller dynamically adjusts the fluidization-water control 

valve. This control scheme requires the three PID values be 

set before the system will properly control the flow rate. 

These values are pre-set at the factory, and tested for 

correct operation. 

To tune the PID controller in the field use the autotune 

feature. Start this process at any time by choosing manual 

mode, setting an arbitrary flow rate (usually ½ full scale) 

then pressing the START AUTOTUNE button. This button will 

flash while autotuning is functioning and stop flashing when 

autotuning is complete. When complete, new calculated 

values will replace the existing P, I, and D values. To stop 

the autotuning process, press the STOP AUTOTUNE button 

at any time.  

For a description of each PID type, see Table 5:6. 
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Table 5:6 PID control setpoints 

PID Type Description 

Proportional Gain  Determines the magnitude of the response of the 

controller to a deviation from the fluidization flow 

setpoint.  

Integral Time The time required for integral function to reach 

the same level as the proportional function 

amount, with respect to a step deviation. The 

integral function automatically raises the water 

flow of a stabilized system to match the 

fluidization flow setpoint to eliminate the 

difference caused by the proportional function. 

The shorter the integral time the stronger the 

integral function. 

Derivative Time The time required for derivative function amount 

to reach the same level as the proportional 

function amount with respect to the step 

deviation. The derivative function monitors the 

rate of change in the water flow and automatically 

adjusts the output of the controller in order to 

minimize overshoot or undershoot. The longer the 

derivative time the stronger derivative function. 
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 Changing time (MISC SETTINGS) 5.4.8

To reach the MISC SETTINGS screen shown in Figure 5-9, 

press the FLSmidth Knelson icon and select MISC from the 

drop-down menu. 

The ICS system uses the time value displayed on this screen 

to stamp the alarm and event log. The value is factory set to 

Pacific Standard Time. 

To change the value to the local time zone, and to change 

to/from Daylight Savings Time (if applicable), authorized 

users can press the Time Display field and enter a new time 

using the pop-up keypad.  

This screen is also used to change passwords. See Section 

5.4.9. 

 

Figure 5-9 MISC SETTINGS screen showing time value 
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 Changing passwords (Supervisor only) 5.4.9

From the MISC SETTING screen authorized users can 

change the supervisor and operator passwords. To reach 

this screen, shown in Figure 5-9, press the FLSmidth 

Knelson icon and select MISC from the drop-down menu.  

To change a password: 

1. Select the user (Operator or Supervisor) 

2. Double-tap the password touch switch  

3. Enter the new password into the pop-up change 

password box 

4. Enter the new password again to confirm 

5. Select OK 

NOTICE: Do not forget the supervisor password; without 

the password all ICS functions are inaccessible. To recover a 

forgotten password, contact FLSmidth. 
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 Operating modes 5.5

The operator controls the concentrator in either automatic 

or manual mode via the HMI. This section covers how to 

operate each mode. 

 AUTOMATIC CONTROL mode 5.5.1

CAUTION: Prior to operating the concentrator in 

automatic mode, authorized users must set-up and adjust 

the operation parameters. See Section 5.4. 

To access the AUTOMATIC CONTROL screen, shown in 

Figure 5-11, press the AUTOMATIC CONTROL touch switch 

located on the MAIN MENU. 

 

Figure 5-11 AUTOMATIC CONTROL screen  

To operate in automatic mode, press the AUTO ENABLED 

touch switch. If the concentrator is already “running” in 

manual mode, a prohibition sign (Figure 5-10) will overlay 

on the screen to indicate the operator is blocked from 

switching modes. Before switching to automatic mode, the 

operator must first stop the machine from the MANUAL 

CONTROL screen. 

 

 

Figure 5-10 Prohibition 
sign 
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NOTICE:  The reference to "running" means the actual flow 

is greater than 1.36 m3/hr (6 USgpm), the motor is ON, or 

the feed is ON. 

To start the automated cycle, press the AUTO START touch 

switch. Pressing the AUTO STOP touch switch will shut down 

the concentrator, however the machine will stop after the 

cycle-duration timer times out, and the machine has 

completed the flush part of the cycle. If this time length is 

too long, press the INITIATE FLUSH touch switch.  

If the concentrator is equipped with a VG option, the 

AUTOMATIC CONTROL screen will display as shown in Figure 

5-12. 

 

Figure 5-12 AUTOMATIC CONTROL screen for VG machines only 

 Monitoring concentrator in AUTOMATIC 5.5.2

CONTROL mode 

While in automatic mode, operators can monitor the status 

of the concentrator from the AUTOMATIC CONTROL screen. 

This screen displays the typical inputs to the PLC from the 

instruments. 
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The inputs are: 

 Flow - the current fluidization flow rate measured by the 

flow meter. 

 Flow Setpoint - displays for reference only and cannot 

be changed from the AUTOMATIC CONTROL screen. 

 Op Pressure - the operating fluidization water pressure 

as measured after the control valve. 

 RPM - the rotor speed measured by the proximity switch. 

 Motor Status - will display whether or not the motor is 

running or stopped. 

 Feed Status - will display whether or not the feed is ON 

or OFF. 

 Time Remaining - when in the concentrating cycle, this 

displays the time left before a flush/restart cycle 

commences. 

 Machine Shutting Down - displays at the bottom of the 

screen if the user presses the AUTO STOP touch switch, 

and continues to display until the machine completes the 

cycle. This display clears once the machine has stopped. 

 G-Force (VG machines only) - the effective separation 

force within the concentrating rings, a function of the 

rotor speed 

 Vibration (VG machines/KC-XD70 only) - displays 

vibration intensity, in inches/second. 
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 Concentrating stage annunciation 5.5.3

When the concentrator is running an automated cycle, the 

annunciation area at the bottom of the AUTOMATIC 

CONTROL screen displays the current concentrating stage of 

the machine.  

The stages displayed are:  

 Auto Start - indicates the start of the automated cycle.  

This annunciation displays from the start of a new cycle 

until the machine is up to concentration flow and the 

rotor assembly is running at the proper rpm. 

 Stabilizing - indicates the machine is accelerating to 

speed and the flow is adjusting to the concentration flow 

setpoint   

 Concentrating - indicates the machine is concentrating 

the feed.  This annunciation displays from the time feed 

is turned ON until the Feed Off Delay has timed out. The 

Time Remaining counter displays the time left in the 

concentrating cycle. 

 Flushing - indicates the machine is flushing out the 

concentrates.  This annunciation displays from the time 

the flow rate reduces to intermediate until the screen 

water duration is complete.   

 Drain 1 - indicates the duration of the first drain time. 

 Purge 1 - indicates the duration of the first purge. 

 Drain 2 - indicates the duration of the second drain time. 

 Purge 2 - indicates the duration of the second purge, if 

Double Purge enabled on the machine SETUP screen. 

 Drain 3 - indicates the duration of the third drain time, if 

Double Purge has been enabled. 

 Ready - displays when the machine is stopped and is 

standing by to commence the automated cycle. 
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 MANUAL CONTROL mode  5.5.4

CAUTION: Before operating the concentrator in manual 

mode, ensure the PID Loops and the pressure alarms are 

setup. As noted in Section 5.4.7, these values are pre-set 

and tested at the factory and should not need any further 

adjustment. Unnecessary adjustment to these setting could 

stop the machine from operating. 

To access the MANUAL CONTROL screen, press the MANUAL 

CONTROL touch switch located on the MAIN MENU.  

To operate in manual mode, press the MANUAL ENABLED 

touch switch. If the concentrator is already running in 

automatic mode, a prohibition sign will display on the 

MANUAL CONTROL screen and block the operator from 

switching modes. See Figure 5-13. 

 

Figure 5-13 MANUAL CONTROL screen showing prohibition signs 

Before switching to manual mode, the operator must first 

stop the machine from the AUTOMATIC CONTROL screen. 

NOTICE:  The reference to "running" means the actual flow 

is greater than 1.36 m3/hr (6 USgpm), the motor is ON, or 

the feed is ON. 
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 Monitoring concentrator in MANUAL CONTROL 5.5.5

mode 

While in manual mode, operators can monitor the status of 

the concentrator from the MANUAL CONTROL screen. This 

screen, as shown in Figure 5-15, displays the inputs to the 

PLC from the instruments. 

The inputs are: 

 Flow - the current fluidization flow rate measured by the 

flow meter. 

 Flow Setpoint - use this setpoint to adjust the 

fluidization flow rate. Optimal flow rates are determined 

during commissioning.  

 Op Pressure - the operating fluidization water pressure 

as measured after the control valve. 

 RPM - the rotor speed measured by the proximity switch. 

 Start/Stop Motor and Feed - the associated touch 

switch displays the status of the motor and feed as either 

ON or OFF. Before starting the motor, always make sure 

there is an adequate flow of water going into the 

machine, and be sure that the motor is running before 

starting the feed.  

NOTICE:  If a fault is present, the Motor and Feed controls 

may be independently disabled. If disabled, a prohibition sign 

will overlay these controls as shown in Figure 5-15. 

 G-Force (VG machines only) - the effective separation 

force within the concentrating rings, a function of the 

rotor speed 

 Vibration (VG machines/KC-XD70 only) - displays 

vibration intensity, in inches/second. 
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 Stopping/re-starting the concentrator in 5.5.6

MANUAL CONTROL mode 

CAUTION: Always follow the proper start-up and 

shutdown sequence to avoid serious injury and/or damage 

to equipment. 

When stopping the concentrator in MANUAL CONTROL 

mode, follow the steps below in the order indicated. 

To stop the concentrator: 

1. Stop the feed, and allow time for the feed to clear the 

feed piping. 

2. Turn OFF the motor. 

3. Turn OFF the water flow. (see applicable concentrator 
user manual for more details) 

When re-starting the concentrator in MANUAL CONTROL 

mode, follow the steps below in the order indicated. 

To re-start the concentrator: 

1. Turn ON the water flow. (see applicable concentrator 
user manual for more details) 

2. Turn ON the motor. 

3. Turn ON the feed. 

  



 
 

 

 KC-ICS-Single S iemens User Manual Rev 5.0(2015/10)  48 

 

 Viewing data log (Supervisor only) 5.6

To reach the DATA LOG screen shown in Figure 5-14, press 

the DATA LOG touch switch on the MAIN MENU screen.  

It is a FIFO (First In/First Out) data log, and has the 

capacity to log up to 500 events before over-writing the first 

entry.  

The events logged are:  

 warning, shutdown and indication alarms 

 warning alarm acknowledge 

 shutdown alarm acknowledge 

All entries are time and date stamped. View the status of 

each entry by scrolling up and down from the right hand 

side of the touchscreen. Only users with Supervisor access 

can view the DATA LOG screen.     

 

Figure 5-14 DATA LOG screen 
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 Viewing/resetting ODOMETER 5.7

(Supervisor only) 

To reach the ODOMETER screen shown in Figure 5-15, press 

the FLSmidth Knelson icon located at the top right-hand side 

of the DATA LOG screen and using the down arrow select 

ODOMETER. 

This screen displays two counters for Run Hours and two 

counters for Run Cycles (Automatic). 

Authorized users can reset one set of counters; the second 

set is fixed as they maintain a running total for warranty 

purposes. To reset the changeable counters, press the 

RESET touch switch displayed at the bottom of the screen, 

select a counter and using the numeric pop-up overlay enter 

another value.  

Only users with Supervisor access can reset the counters.  

 

Figure 5-15 ODOMETER screen with arrows identifying the changeable counters  
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 Managing alarms 5.8

The ICS is programmed to alert the operator of an abnormal 

condition or problem with the concentrator. If an event 

occurs, then an alarm indicator (See Figure 5-16) appears in 

the top left corner of any ICS screen. The number displayed 

with the alarm indicator specifies the number of active 

alarms requiring attention.  

The alarm indicator will continue to display until the 

operator acknowledges each active alarm. To acknowledge 

the alarm read Section 5.8.3. 

There are two categories of active alarms: warning alarms 

and shutdown alarms. Each category has more than one 

alarm type. When an alarm occurs, the alarm details display 

on the ALARMS screen. See Figure 5-17. To reach the 

ALARMS screen press the alarm indicator. This ALARMS 

screen is also accessible through the MAIN MENU. 

 

Figure 5-17 ALARM screen  

Refer to Section 5.8.1 and Section 5.8.2 for information 

about alarm categories; refer to Section 5.4.3 for 

information about adjusting alarm setpoints. 

 

 

 

 

Figure 5-16 Example 
of an alarm indicator 

showing three active 
alarms 
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 Warning alarms 5.8.1

Warning alarms indicate a condition that requires the 

operator’s attention, but will not cause a shutdown of the 

concentrator. When a warning alarm occurs, press the alarm 

indicator described in Section 5.8 to reach the ALARMS 

screen to determine the type of alarm. 

Possible warning alarms are:

 Low Pressure Dynamic 

 Low Pressure Static 

 High Pressure Dynamic 

 High Pressure Static 

 Vibration High 

 Filter Differential Pressure High 

 Shutdown alarms  5.8.2

Shutdown alarms help prevent damage to the concentrator. 

When a shutdown alarm occurs, the concentrator shuts 

down and the fault output in the PLC turns on.  

For a summary of troubleshooting tips, see Table 5:7. This 

table lists each shutdown alarm type, describes the possible 

condition causing the alarm, and recommends a correction. 
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Table 5:7 Shutdown alarm troubleshooting tips 

Shutdown Alarm Condition Action 

Drive Overload Motor contactor has 
disengaged 

 Check that the overload setting is at the proper 
amperage 

 Check the rotor for ease of rotation or possible 
bearing failure 

 Check the power supply and electrical connections 
 For VG machines, check setpoints on the variable 

frequency drive (VFD) 
 

Emergency Stop Emergency stop button 
has been pressed 

 Turn to release 
 
 

Hi Operating 
Pressure (Dynamic 
pressure) 

Operating pressure has 
gone above the 
setpoint 

 Check the concentrating cone for plugged 
fluidization holes 

 Check for plugged transmitter 
 Make sure operating pressure transmitter is working 

correctly 
 

Lo Operating 
Pressure (Dynamic 
pressure) 

Operating pressure has 
gone below the 
setpoint 

 Check the water supply piping system  
 Check all the hose connections to the rotary union 

for leaks 
 Make sure the operating pressure transmitter is 

working correctly 
 

Hi Press – Static Hi static pressure 
detected 

 Check water supply 
 Check for plugged fluidization holes 
 Check for plugged silt exit holes 
 Reduce flush flow rate 
 Check transmitter operation 

Low Press – Static Low static pressure 
detected 

 Check water supply 
 Check piping, hose and union for leaks 
 Check cone and top flange seal for leaks 
 Check for missing cone bolts 
 Increase flush flow rate 
 Check transmitter operation 

No Start up Speed Rotor assembly did not 
reach the minimum 
rpm before 90 seconds 
elapsed 

 Check the belt, bearings, proximity switch gap, 
motor starter, and frequency applied to the motor 
 

Not at Flow Flow went out of limits 
during the 
concentration part of 
the cycle 

 Check flexible hose 
 Check water supply for proper flow and pressure 
 Check magnetic flowtube and transmitter for normal 

operation  
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Shutdown Alarm Condition Action 

Not at speed Operating speed went 
above or below the 
operational limits 

 Check the belt, bearings, proximity switch gap, 
motor starter, and frequency applied to the motor 

 

No Positive Pressure Machine did not 
achieve positive pres-
sure 

 Check the water supply for proper flow and 
pressure. 

 Check the fluidization water hose. 
 Check the positive pressure setpoint on the flow 

setup screen.  
 

Hi filter differential 
pressure  
(DPT option only) 

Filter differential 
pressure has gone 
above the setpoint 

 Clean the filter by opening the ball valve on the 
bottom, or by disassembling the filter if required.  

 Make sure the differential pressure transmitter is 
working correctly. 

 Check the filter differential pressure setpoint 
 

System shutdown  Network 
communication error 
detected by PLC / all 
concentrators shut 
down 

 Check all cables and all connections 

 Alarm acknowledgement (Supervisor Only) 5.8.3

From the ALARMS screen, authorized users can acknowledge 

alarms and reset the fault output after correcting the alarm 

condition. 

To acknowledge the alarm, select the appropriate 

acknowledgment button on the ALARM screen. The yellow 

button indicates a warning alarm; the red button indicates a 

shutdown alarm.  

Only users with Supervisor access can acknowledge alarms. 

NOTICE:  For drive faults, the drive must be reset before 

the alarm can be acknowledged. 
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 Maintenance requirements 5.9

To access the MAINTENANCE screen shown in Figure 5-18, 

press the MAINTENANCE touch switch on the MAIN MENU. 

 

Figure 5-18 MAINTENANCE screen 

The MAINTENANCE screen displays the hours remaining 

before re-greasing is required for the bearings, the bearing 

caps, and the rotary union, as well as the belt-tensioning 

inspection interval. The screen also displays the quantity of 

grease required.  

When the timers reach zero hours remaining, the 

MAINTENANCE screen displays on the HMI alerting 

operators that maintenance is required. It continues to 

display every five minutes to prompt users to complete the 

maintenance requirements. It will continue to display every 

five minutes until reset. 

To reset the timers press the RESET button. The screen will 

not display again until either selected from the MAIN MENU 

or when time remaining reaches zero. 

All maintenance screen activity is logged. 
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Appendix A - Electrical Drawings 

Provided with this Knelson™ Integrated Control System 

(ICS) user manual is a drawing package. This package 

contains electrical drawings and wiring diagrams specific to 

servicing and connecting auxiliary devices to the ICS. 

Find the drawing package in this section or in the binder 

provided. In some cases, this drawing package may be 

provided in electronic format. 
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Appendix B - Maximum / Default Setpoints 

10 12 20 30 40 48 70 10 12 20 30 40 48 70

m3/hr 115 L/min 150  L/min 18 36 80 90 160 57 L/min 65 L/min 12 20 40 45 80

USgpm 30 40 80 160 350 400 700 15 17 52 88 175 200 350

m3/hr 115  L/min 150  L/min 18 36 80 90 160 38  L/min 45  L/min 10 17 25 35 70

USgpm 30 40 80 160 350 400 700 10 12 44 75 110 150 300

m3/hr 115  L/min 150  L/min 18 36 80 90 160 13 L/min 17  L/min 2 5 6 8 12

USgpm 30 40 80 160 350 400 700 4 5 9 22 26 35 50

m3/hr 115  L/min 150 L/min 18 36 80 90 160 67  L/min 80  L/min 15 25 50 55 110

USgpm 30 40 80 160 350 400 700 18 21 66 110 220 240 480

Positive Pressure kPa

Filter Diff Shutdown (differential) ₁ kPa

Filter Diff High (differential) ₁ kPa

High Pressure Shutdown - Dynamic kPa

High Pressure Warning - Dynamic kPa

High Pressure Shutdown - Static kPa

High Pressure Warning - Static kPa

Low Pressure Shutdown kPa

Low Pressure Warning kPa

High Vibration Shutdown ₂ ips

High Vibration warning ₂ ips

Concentration time min

Feed off delay sec

Drain time sec 5 15 20 30 35 35 45

Purge duration sec 4 10 15 20 25 25 30

Decant time min

Pressure alarm delay sec

Vibration alarm delay sec

User SetpointSetpoint Name Unit
Maximum Setpoints / Machine Size Default Setpoints / Machine Size

13

A
la

rm

200 110

200 83

250 200

250 140

Fl
o

w

Concentration Flow

Intermediate Flow

Low Flow

Purge flow

900

900 13

900 20

3.0 1.5

2.0 1.0

Ti
m

e
rs

  &
 D

e
la

ys

9999 varies / machine

999 varies / machine

999

999

9999 varies / machine

240 90

240 60

₁   Only available with the optional Differential Pressure Transmitter

₂  Only applies to concentrators with Variable Gravity (VG) Option or the XD70 Concentrator 

See factory set default setpoints

See factory set default setpoints

400

220
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10 12 20 30 40 48 70 10 12 20 30 40 48 70

Integral time sec

Derivative time sec

Cycle time ms

Rotary union interval hr 60 60 40 40 40 40 40

Rotary union grease g 1.0 1.0 1.0
CD/XD 2.0

QS 1.0
2.0 3.0 4.0

Bearing cap interval hr 40 40 40 40 40 40 40

Bearing cap grease ₃ g 1.0 1.0 3.0
CD/XD 4.5

QS 1.5

XD 6.0 Lwr

XD 8.0 Upr

QS 1.5

XD 10.0

QS 1.5
2.5

Bearing units interval hr 240 240 40 40 40 40 40

Bearing units grease ₃ g 1.0 1.0 1.0
CD/XD 2.0

QS 2.0 Lwr

QS 3.0 Upr

XD 3.0 Lwr

XD 5.0 Upr

QS 2.0 Lwr

QS 4.0 Upr

XD 7.5

QS 3.0 Lwr

QS 5.0 Upr

XD 12 Lwr

XD 17 Upr

1000 1000 2000 2000 4500 4500 4500
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET SEQ. 
 

PROGRESS REPORT #1 
 
REPORT PERIOD 
Thru July 31, 2018 
 
PROJECT STATUS 
This period of time defines much of the contracting, scoping, and pre-project strategizing and 
engineering activities.  In particular, activities relating to this report are below as referenced in Exhibit F 
of the Agreement. 
 

 
Project Partner Chart Overview 

 
Legal Matters 
The legal activities during this period have mostly involved the development of project contracts and the 
Knelson Concentrator equipment purchase.   
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 Knelson Concentrator:  NID was quite active in the early part of 2017 in defining the Terms and 
Conditions of the Knelson Concentrator from FLSmidth, a Canadian firm.   In May, both parties 
agreed to and finalized the Terms and Conditions of the product order and delivery. 

 Professional Services & Construction Contracts:  During this time, NID was active in developing 
and finalizing professional services and construction contracts for GLEI and NV5.  As of the end 
of this period, we have finalized all contract negotiations and/or agreements. 

 Sediment Disposal:  During this period, NID has been active in identifying and negotiating 
temporary storage location for the sediment extracted from Combie.  As of this report, we have 
not finalized this agreement with Teichert, however we do believe an agreement will be 
complete before the sediment removal begins, estimated October 1. 

 
Engineering Evaluations 
During this period, there has been a number of project partner meetings, assessments and review of 
exactly how to remove the sediment while effectively and efficiently extracting elemental mercury from 
the sediment.  We look forward to an upcoming August 24 meeting with Mr. Ted Reimchen of Pegasus, 
to discuss centrifuge and mercury removal optimization, design review, modification schedule and 
flocculant needs.  These meetings have been instrumental in defining project scale, scope and activities. 

 
Process Monitoring Diagram 
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Project Site Map 
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Environmental Matters 
Project partners have been working to ensure environmental concerns of the project are met.  We have 
secured and continue to secure environmental regulatory permits from the CAFWD and the Water 
Board.  We will be selecting a project Biologist to review project area species of concern, including Bald 
Eagle and Foothill Yellow Legged Frog.   
 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  November 2017 the 
project received an extension with an expiration of December 2021.  In July 2018, we received 
confirmation of an amendment to the permit to excavate sediment during the reservoir 
drawdown period for removal in the dry in addition to removal of sediment on the wet using a 
hydraulic dredge. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National Pollutant 
Discharge Elimination System (NPDES) Permit No. CAG995002:  In February 2018, we received 
confirmation of our updated permit.  As of this progress report, we are awaiting approval from 
the Water Board on the amendment to remove sediment in the dry using excavating 
equipment.  In recent conversations we believe this permit to be re-issued before the end of 
August. 

 CVRWQCB 401 Water Quality Certification:  Our current permit was issued in November 2012 
and is valid until December 2018.  The Water Board is in the process of finalizing their review of 
our request for extension and amendment of the permit to review sediment in the dry.  In 
recent conversations we believe this permit to be re-issued before the end of August. 

 USACE 404 Nationwide Permit Number 16:  In February 2011 we received the issuance of this as 
a non-reporting certification.  This permit automatically renews every two years.  

 Placer County Hazardous Materials Business Plan:  This permit is in process.   
 
Major Accomplishments 

 Amended CEQA to reflect sediment removal in dry conditions 

 Greater understanding of and determination of sediment removal process, location, amount 
and project process 

 Second round of sediment sampling and final sediment characterization report 

 Universal coordination with project partners 

 Project partner contracts complete  

 Stakeholder outreach and engagement with in-person meetings with the Combie Rod & Gun 
Club and the Combie Homeowners Association 

 Contractor TSF conducted 2017 Post-it-Day, an educational activity on mercury and fish 
consumption  

 
Issues / Concerns 

 Finalizing amended permits with the Water Board.  For two months we have been attempting to 
finalize our amended permits to remove sediment in the dry.  We are pushing hard with 
regulatory staff overseeing our 401 and NPDES.  We do anticipate amended permits prior to the 
removal being date during the week of October 1. 
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 The Knelson Concentrator is near complete in the factory in China.  We anticipate it will ship and 
arrive prior to the end of September.  There is little to be done to ensure this happens quicker. 

 NID is in negotiations with Teichert to temporarily store the removed sediment until we can find 
a buyer or locate a permanent location. 

 

             
Images of Completed Knelson Concentrator in Factory 

 
Differences in Work Plan 

 Task 1: Project Administration 
o No change to this task during this time 
o Implementation Work Plan (IMP) Deliverable is attached 
o Quality Assurance Plan (QAP) Deliverable is attached 
o Health & Safety Plan (HSP) Deliverable is attached 

 Task 2: Project Management 
o No change to this task during this time 

 Task 3: Regulatory Compliance and Permit Activities 
o No change to this task at this time 
o See above for progress on permit activities 

 Task 4: Site Construction, Mobilization and Demobilization 
o No Change to this task during this time 
o No site activity has taken place, anticipate 1st week of October 

 Task 5: Sediment Removal and Mercury Recovery Operations 
o We received a CEQA Amendment to allow for the removal of sediment in the dry.  This 

perhaps has been the biggest change to the project.  This will allow for the project to 
remove more sediment than just with a suction dredge from the reservoir, at a cost 
effective rate. 

 Task 6: Biological Assessment Activities and Reporting 
o No Change to this task during this time 

 Task 7: Community Engagement, Outreach and Education 
o No Change to this task during this time 
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USGS Sampling Sites 

 

   
USGS Reservoir Sampling 

 
Project Completion Estimate 

 Planning / Adaptive Management – 15% 

 Sediment Removal – 0% 
 
Key Issues to Be Resolved 

 401 and NPDES Permit Amendments 

 Temporary sediment placement with Teichert 
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COST INFORMATION 
Overall project costs by contractor and eligible cost 

 
Total Project Cost to Date 

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

H&K 20,000.00$          2/1/2018 614.50$          19,385.50$               

3/13/2018 2,635.00$      16,750.50$               No

3/29/2018 2,728.20$      14,022.30$               No

3/29/2018 4,358.38$      No

5/1/2018 12,703.58$    1,318.72$                 No

25,000.00$          26,318.72$               

6/27/2018 21,000.50$    5,318.22$                 No

6/27/2018 3,886.38$      1,431.84$                 No

519,773.60$        519,773.60$             

8/7/2018 7,963.50$      511,810.10$             

55,890.04$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

GLEI 71,122.00$          4/2/2018 9,301.00$      61,821.00$               Yes

5/3/2018 8,600.00$      53,221.00$               Yes

6/3/2018 18,641.00$    34,580.00$               Yes

7/1/2018 2,100.00$      32,480.00$               yes

38,642.00$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

USGS 95,073.00$          1/16/2018 23,884.61$    71,188.39$               Partial

1/18/2018 71,188.39$    -$                            Partial

96,523.00$          4/12/2018 96,523.00$    -$                            Partial

868,670.00$        868,670.00$             

7/25/2018 37,624.50$    831,045.50$             

37,624.50$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

TSF 24,738.00$          1/15/2018 4,100.00$      20,638.00$               No

5/2/2018 4,198.50$      16,439.50$               No

7/23/2018 4,482.75$      11,956.75$               

12,781.25$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

FLSmidth 210,812.35$        12/1/2017 44,284.70$    166,527.65$             Yes

2/26/2018 61,998.58$    104,529.07$             Yes

8/14/2018 70,855.52$    33,673.55$               

177,138.80$ 

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

Ted Reimchen 100,000.00$        6/15/2018 16,003.35$    83,996.65$               Yes

16,003.35$    

TOTAL PROJECT INVOICED TO DATE: 338,079.94$ 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 
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Budget to Actual 
To date, the project has expensed 4% of the total project budget.  Most of the project cost is associated 
with the purchase of the Knelson Concentrator, engineering services and planning for the project. 
 

 
Budget to Actual 

 
Changes to Budget 
There have been no changes to the projected budget during this period. 
 
SCHEDULE INFORMATION 
As identified in the below chart, we are currently on schedule for removal of sediment this fall and also 
on removal of sediment beginning next spring. 

TASKS
Total

Project Cost

Non-DWR 

Funding Share

DWR Prop 13 

Share
YTD Cost % of Total

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ -$                0%

2: Project 

Management
400,000.00$ 400,000.00$ -$ 

3: Reg Comp & 

Permit
200,000.00$ 200,000.00$ -$ 

4: Const/ Mob/ 

Demob
500,000.00$ -$ 500,000.00$ 

5: Sed Removal  & 

Mercury Recovery 

Ops

5,250,000.00$ 650,000.00$ 4,600,000.00$ 

6: Bio Assess/ 

Reporting
1,000,000.00$ 600,000.00$ 400,000.00$ 37,624.50$    4%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 12,781.25$    13%

CONTRACT TOTALS : 7,697,663.00$ 2,197,663.00$ 5,500,000.00$ 338,079.94$ 4%

55,890.04$    9%

231,784.15$ 4%
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2018 Sediment Removal in Dry Conditions 

 
2019 Sediment Removal in Wed Conditions 
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Attachments: 

 CEQA Amendment 

 Project Meeting Agendas 

 Sediment Characterization Report 

 Implementation Plan 

 Quality Action Plan 

 Health & Safety Plan 

 USGS FY1017Q4 Report 

 USGS FY2018Q2 Report 

 USGS FY2018Q3 Report 

 Post-It Day Flyer 
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1 INTRODUCTION 

1.1 Project Overview and Project Background 

This Addendum to the Combie Reservoir Dredge and Mercury Extraction Project (“Project”) 
Mitigated Negative Declaration (MND) evaluates modifying the approved sediment removal 
process in order to maintain storage capacity at Combie Reservoir. The approved sediment 
removal process consists of three components. The first involves the dredging of upper Combie 
Reservoir using a wet dredge. The second involves the mercury removal and separation process 
using a Knelson Concentrator and dewatering of the dredge material using on-shore equipment. 
The third involves the transport of sand and aggregate byproducts to a third party for further 
processing and/or sale. The maximum sediment removal would be 150,000 to 200,000 tons for the 
first three to five years, and would decrease thereafter to the amount needed to maintain storage 
capacity. The proposed Project change would affect only the first component, and would allow the 
Nevada Irrigation District (NID) to supplement the wet removal process with dry removal during 
the low water season, using earthmoving equipment, including tracked excavators, bulldozers, 
front loaders, and dump trucks. This would better allow NID to achieve the planned removal 
objectives of 150,000 to 200,000 tons.  

The Project was approved and the MND was adopted in September 2009. The Notice of 
Determination filed on September 25, 2009.  

1.2 California Environmental Quality Act Compliance 

The California Environmental Quality Act (CEQA) requires an environmental analysis of all 
projects that are not exempt from CEQA and that may have an effect on the environment. NID, 
acting as the lead agency, prepared an Initial Study and determined that a MND would be the 
appropriate CEQA document and the Project, with implementation of mitigation measures, would 
not result in a significant effect on the environment. The MND was completed in June 2009 (SCH 
No. 2009072068) and the Project was approved and the MND adopted in September 2009.  

To address the proposed changes to the approved Project, NID, acting as lead agency, determined 
that an Addendum was the appropriate environmental document under CEQA because the 
proposed changes would not be substantial requiring the preparation of a Subsequent MND or an 
EIR, per Section 15162 of the CEQA Guidelines. As required by Section 15164 of the CEQA 
Guidelines, the determination to not prepare a Subsequent EIR (per Section 15162) must be 
supported by substantial evidence. This evidence is contained within this document and in the 
administrative record for the Project (located at the NID office, 1036 W. Main Street, Grass Valley, 
California 95945). 
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1.3 Project Approvals  

Subsequent to the approval of the MND, the Project received the necessary regulatory permits, 
including a Section 401 Clean Water Act certification (WDID#5A29CR00068) and Waste 
Discharge Requirements (Order R5-2016-0076-01, NPDES No. CAG9950002) from the Central 
Valley Regional Water Quality Control Board, and a Streambed Alteration Agreement 
(Notification No. 1600-2010-0180-R2) from the California Department of Fish and Wildlife North 
Central Region.  

The State Mining and Geology Board staff has determined that the proposed dredging and mercury 
removal Project at Combie Reservoir is exempt from the Surface Mining and Reclamation Act 
(SMARA). This determination was made because the dredging operation is primarily for the 
purpose of maintaining capacity in an existing water supply reservoir and the extraction of 
accumulated materials would not extend beyond the original contours of the reservoir (per 14 CCR 
3505[a][2]]). 

2.  PROJECT REVISIONS 

2.1 Project Location 

The Project is located at the Upper Combie Reservoir on the Bear River, just northeast of the City 
of Auburn, approximately 30 miles from Sacramento, California. Combie Reservoir straddles the 
Nevada-Placer County line east of the Lake of the Pines community in Nevada County and west 
of the Meadow Vista community in Placer County.  

Combie Reservoir is one of three impoundments on the Bear River. The Bear River flows west 
from the Sierra Nevada Mountains toward the Feather River and into the California Bay Delta. 

2.2 Approved Project  

The approved sediment removal process consists of three components. The first involves the 
dredging of upper Combie Reservoir using a wet dredge. The second involves the mercury removal 
and separation process and dewatering of the dredge material using mobile on-shore equipment. 
The third involves the transport of sand and aggregate byproducts to a third party for further 
processing and/or sale. The maximum sediment removal would be 150,000 to 200,000 tons for the 
first three to five years, with a typical maximum of 50,000 tons per year. After meeting the initial 
goal, the removal volume would decrease to the amount needed to maintain storage capacity. 
Removal activities would be confined to 7:00 a.m. to 7:00 p.m., Monday through Saturday.  

The first stage uses a wet dredge to remove sediment materials at the confluence of the Upper 
Combie Reservoir and the Bear River. Materials are transported from the dredge to the processing 
area through a discharge pipeline.  
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The processing area is located on land north of Combie Reservoir and east of the Bear River. The 
mercury extraction and dewatering process includes scalping of oversize material, mercury 
extraction using a Knelson concentrator and Pegasus extraction system, desilting of concentrator 
effluent using a hydro cyclone desilting/dewatering circuit, and effluent treatment by flocculent 
injection, settling basins and/or filtration. 

Elemental mercury will be disposed at a licensed off-site facility. Saleable aggregate products will 
be transported to a local aggregate plant, and non-saleable sediment will be placed on land as 
engineered fill under a grading permit issued by the County of Placer.  

  

2.3 Project Revisions  

The revisions to the approved Project would affect the first phase of the operation described above 
– removal of sediment and moving it to the processing area. The on-site processing of material and 
transportation to an off-site sale point would not be changed. The overall volume of material 
removed and processed, 150,000 to 250,000 tons over a three to five year period, and a 
subsequently lower amount to maintain reservoir capacity thereafter, would not change.  

NID has determined that the use of the wet dredge may not meet the necessary production level 
(approximately 50,000 tons per year) to meet a project objective of restoring the storage capacity 
in the Combie Reservoir. NID intends to evaluate the effectiveness and efficiency of conventional 
sediment removal techniques in combination with the mercury extraction technology by 
supplementing the dredging of sediments from the reservoir using earthmoving equipment, 
including tracked excavators, bulldozers, front loaders, and dump trucks to remove material above 
the water line and haul it to the processing area. A typical work flow would be, during the low 
water season, an excavator or front loader would remove dry sediment at the dredge site. The 
material would be loaded into a dump truck that would move the material to the processing area. 
The material removal area would not change from the approved Project, and the off-road 
equipment would use the existing levee road to move material from the dredge site to the 
processing area. As with the dredging operation, supplemental removal activities would be 
confined to 7:00 a.m. to 7:00 p.m., Monday through Saturday.  

3. ENVIRONMENTAL EVALUATION 

The potential environmental effects of the proposed revisions to the approved Project are described 
below. As discussed below, the Project revisions would not result in a new potentially significant 
impact, and would not substantially increase the severity of a previously identified impact such 
that new mitigation measures would be required.  
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Aesthetics 

The MND found aesthetic impacts to be less than significant. The Bear River is a scenic resource, 
but it is also noted that sediment removal projects have occurred in the area since 1946. Aside 
from a limited number of residents who reside on five (5) acre lots and larger, the upper Combie 
Reservoir is not visible to the public. The addition of a small number of off-road (typically less 
than 5) vehicles in the Project area, in addition to the dredge and the existing processing area would 
not substantially change the visual impact of the Project.  

Agricultural Resources  

The MND determined there would be no impact, as there are no agricultural resources located 
within the Project area. The Project revisions would not change the Project area and no new or 
increased impacts would occur.  

Air Quality 

The MND found air quality impacts, which included an on-site generator to operate the dredge, to 
be less than significant. The addition of an excavator, front loader, and haul truck to the operation 
would not substantially increase air emissions. For comparison, NID prepared an Environmental 
Impact Report (EIR) for a larger sediment removal project at Rollins Reservoir (SCH no. 
2013112006). The Bear River project consisted of dewatering and dry removal of material with 
off-road equipment, and hauling the material off-site for processing. The air quality analysis found 
that the off-road equipment at Bear River would not result in a significant air quality impact, for a 
much higher level of activity (250,000 tons annually compared to 50,000 tons at Combie 
Reservoir).1  

Biological Resources  

The MND found potentially significant impacts to northwestern pond turtle, California red-legged 
frog, bald eagle, and Brandegee’s clarkia. These impacts would be less than significant with 
implementation of mitigation measures. The Project revisions would not increase the area of 
impact, or extend the operating hours or season. The existing levee road used to haul material from 
the removal area to the processing area has already been analyzed as part of the Project. The 
approved mitigation measures would adequately address potential impacts related to dry removal 
of sediment. Therefore, no new or increased biological impacts would occur.   

                                                 
1 The Bear River Sediment Removal at Rollins Reservoir EIR did find a significant impact for on-road truck hauling, 
but only if production exceeded 206,000 tons per year, which is four times the amount proposed at Combie Reservoir.  
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Cultural Resources  

The MND found potentially significant impacts to archaeological resources and possible 
disturbance of previously undiscovered human remains. These impacts would be less than 
significant with implementation of mitigation measures. The Project revisions would not 
change the area of potential effect, and the approved mitigation measures would apply to 
revised Project. Therefore, no new or increased cultural resource impacts would occur.  

Geology and Soils  

The MND found no impacts related to geology or soils. As the Project revisions would not change 
the location or intensity of activity previously analyzed, the Project revisions would not result in 
new or increased impacts. 

Hazards and Hazardous Materials 

The MND found impacts related to hazardous conditions and materials to be less than significant. 
The Project revisions would increase the amount of equipment that routinely use petroleum 
products (a hazardous material). However, the use and on-site storage of diesel fuels and wet 
dredging (which can introduce petroleum and other products to surface waters) was analyzed and 
found to be less than significant. The required Hazardous Materials Business Plan (HMBP) may 
need to be revised to reflect the additional off-road earthmoving equipment. However, compliance 
with existing regulatory plans and standards would adequately address the Project revisions and 
would not result in new or increased impacts.  

Hydrology and Water Quality 

The MND found potentially significant impacts to water quality that would be reduced to less than 
significant with the implementation of mitigation measures. Dudek analyzed the Project revisions 
in light of the MND analysis, the anti-degradation analysis prepared for the project, and approved 
permit conditions. This analysis is included as Appendix A to this Addendum the results are 
described below.  

The approved Project mitigation consists of progressive measures to reduce water quality impacts:  

VIII-1 Reduce the quantity and rate of materials processed to a level such that water quality 
standards are met in the discharge. 

VIII-2 Reduce mesh size in turbidity curtain within the first containment chamber to trap 
more fine sediments. 

III-3 Add additional turbidity curtains to create additional containment chambers 
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VIII-4 Re-process all turbid effluent water through the dewatering equipment and 
concentrator for further mercury recovery until waste discharge requirements are met. 

VIII-5 Terminate the project until it can be modified to eliminate water discharge that 
exceeds NPDES permit thresholds. 

Similar to dredging, proposed removal of sediment by earthmoving equipment, such as tracked 
excavators, front loaders, and bulldozers, would result in suspension of mercury with sand and 
finer particulates. Impacts associated with sediment removal by earthmoving equipment would 
therefore be similar to dredging related impacts. The mitigation measures listed above would 
reduce potentially significant water quality impacts associated with suspension of mercury-laden 
sediments to less-than-significant levels.   

The primary difference between the sediment removal methods would be that the dredge would 
be floating, with an attached sediment dredge discharge pipe, whereas the earthmoving equipment 
would disturb sediments along the water’s edge and require an equipment staging area and loading 
area for loading trucks with sediment/slurry to be transported to the material separation and 
dewatering system, via Levee Road. Because earthmoving equipment would only be used during 
periods of low reservoir levels, the staging area and truck loading area could be located within the 
Project area, and likely within the approximate area to be dredged, to minimize clearing and 
grubbing of previously undisturbed areas. Regardless of the exact location, earthmoving 
equipment could potentially result in incidental spills of petroleum products and hazardous 
materials, during fueling, maintenance, and temporary storage of equipment. In addition, loading 
of trucks with saturated sediments/slurry could result in slurry spills that could migrate into 
reservoir waters and further increase already turbid water quality conditions.   

In the absence of proper containment, these incidental spills could adversely impact the water 
quality of Combie Reservoir. However, Amending Order R5-2018-0002 requires implementation 
of a BMP Plan, including site-specific plans and procedures to be implemented to prevent potential 
release of pollutants from the discharge facility to the waters of Combie Reservoir. BMPs typical 
of earthmoving staging areas include drip pans beneath equipment when not in use; creation of a 
temporary berm or containment boom around the area to contain potential spills; and maintaining 
emergency spill equipment such as absorbent pads, shovels, containment booms, and contaminated 
soil temporary disposal bins. The staging area would preferably be located at least 50 feet from 
the reservoir water’s edge. In addition, BMPs typical of sediment truck loading areas would 
include installation of straw wattles and silt fencing around the perimeter of the loading area to 
contain runoff of sediments/slurry to the reservoir.   

Therefore, supplemental use of earthmoving equipment to remove sediments from Combie 
Reservoir would not result in potentially significant impacts not addressed by the MND or 
provisions of the WDR permits. No new or increased impacts would occur.  
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Land Use  

Both the Placer County and Nevada County general plans identify the Project area as “Water” to 
reflect its status as a resource area. The MND found that the Project would not have an impact on 
applicable land use plans, would not divide an existing community, and would not conflict with 
an approved habitat or conservation plan. The Project revisions would not change the location or 
intensity of Project activities and would not change the conclusions of the land use analysis.  

Noise 

The MND analyzed the potential noise impacts of the Project, based on a technical study prepared 
by Bollard Acoustical Consultants, Inc. (BAC). Dudek examined the potential effects of 
introducing additional off-road equipment into the Project area. This analysis is included as 
Appendix B of this Addendum. The analysis concludes that the Project revisions would result in 
potential noise levels of 55 to 58 dBA Leq and 68 dBA Lmax at the nearest receptor (residential 
land use). These expected levels are within the 55-60 dBA Leq and 75 dBA Lmax noise standards 
established for Project in the BAC noise study and the MND. Therefore, there would be no new 
or increased impact. 

The established noise standards from the 2009 Noise Assessment are 55-60 dBA Leq during 
daytime periods (7:00 a.m. to 10 p.m.) and 40 dBA Leq during nighttime periods (10:00 p.m. to 
7:00 a.m.). Lmax levels are 75 dBA for daytime and 65 dBA for nighttime periods at the nearest 
residences.  

The same study identifies that at the closest position, the dredging equipment would be located 
160 feet from the nearest existing residential uses. The nearest residences to the proposed mercury 
removal equipment would be approximately 500 feet away.  

Assuming the typical dry excavation operations would occur near the center of the Project area, the 
typical distance from the proposed Project alternative would be about 500 feet from most residential 
dwelling buildings. At this distance, expected noise levels would be reduced by 12 to 15 dB. Using 
the reference levels of 70 dB Leq and 80 dB Lmax at a distance of 100 feet, the calculated Leq is 
expected to be about 55 to 58 dBA and the Lmax about 68 dBA. These expected levels are within 
the 55-60 dBA Leq and 75 dBA Lmax noise standards established for the Project. Since the 
expected noise levels from the Project revisions are within the established noise standards for the 
Project, the Project revisions are expected to produce a less-than-significant impact.  

Population and Housing  

The approved Project would not construct, demolish, or require relocation of any housing units. 
The MND found no impacts would result from the Project. The Project revisions would not change 
the location or intensity of the approved Project. The additional equipment would require 
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additional construction employees (no more than 5 at any given time). However, it is anticipated 
that the Project would be served by NID or its contractors, using their existing work force. No new 
or increased impacts to population and housing would occur.  

Public Services 

The MND found that the Project would not result in significant impacts to public services, 
including fire, law enforcement, schools, parks, or other public facilities. The Project revisions 
would not change the location or intensity of Project activities previously analyzed. Therefore no 
new or increased impacts would occur.  

Recreation 

The MND found the Project would not impact recreational facilities. Combie Reservoir is used for 
recreational purposes including fishing and boating. The proposed Project would enhance these 
activities by restoring and maintaining the capacity of the Reservoir. The project area does not 
currently serve a recreational purpose to the accumulation of sediment. Therefore, Project 
activities would not substantially impact recreational activities, but may enhance recreation in the 
future.  

Transportation 

A traffic study by KD Anderson & Associates, incorporated into the MND, found that the Project 
impacts on transportation would be less than significant. The analysis examined additional truck 
traffic resulting from sediment being processed and sent to Chevreaux Aggregates or another 
aggregate supplier for sale. The Project revisions would not increase the amount of sediment 
removed and processed, but instead would allow NID to reach the removal levels analyzed in the 
MND and traffic study. There would be no increase in the number of off-site trips compared to 
those modelled in the KD Anderson study. Some additional on-site trips would occur, moving 
excavated material from the dredge site to the processing area via Levee Road. Only Project 
vehicles would utilize this road segment and no traffic conflicts would be created. Therefore, the 
Project revisions would not result in a new or increased transportation impact.  

Public Utilities 

The MND found impacts to public utilities to be less than significant. The Project would not be 
served by public utilities or require construction of utilities. Portable water and toilets would be 
provided on-site. Drainage of the site would not be significantly altered. The Project revisions may 
require additional employees, but they would be adequately served by the portable water and toilet 
facilities analyzed in the MND. No new or increased impact would occur.  
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Understanding of the Project 

As indicated in the project description of the 2009 IS/MND, the project involves three major features, 
including: 1) dredging of upper Combie Reservoir to maintain water storage capacity, 2) a mercury 
removal and separation process using mobile on-shore equipment, and 3) transport of sand and 
aggregate byproducts to a processing plant.  On-going regular maintenance dredging of Combie 
Reservoir would proceed if the initial project was found to be successful in removing elemental mercury, 
such that the Central Valley RWQCB standard for mercury is met.   

Although the project has received all necessary permits and the sediment removal process has been 
tested, it has been determined that dredging alone would not be adequate to remove and process the 
anticipated target of 150,000 to 200,000 tons of sediment over the initial three to five year period.  As a 
result, this addendum analysis has been completed with respect to proposed supplemental removal of 
sediments from the reservoir using earthmoving equipment, including tracked excavators, bulldozers, 
front loaders, and dump trucks.  The upland mercury removal process and off-site transport of 
aggregate byproducts would be unchanged from the existing project.   

The primary focus of the 2009 IS/MND was for the purpose of obtaining new waste discharge permits 
from the Central Valley Regional Water Quality Control Board (RWQCB), stream alteration permits from 
the California Department of Fish and Game, and 404 permits or jurisdictional exemption from the U.S. 
Army Corps of Engineers for dredging operations in waters of the United States.  All other land use 
related project features are exempt from local county land use permits and Surface Mining and 
Reclamation Act (SMARA) regulations because State Mining and Geology Board staff has determined 
that the proposed dredging and mercury removal project at Combie Reservoir is exempt from SMARA.  
This determination was made because the dredging operation is primarily for the purpose of 
maintaining capacity in an existing water supply reservoir and the extraction of accumulated materials 
would not extend beyond the original contours of the reservoir.  Should the Nevada Irrigation District be 
unable to regularly maintain its reservoir capacity, in time, the reservoir would fill up with sediments, 
gravels, and sands from upstream sources, thereby reducing water storage capacity, power production 
opportunities, and recreational use, including fishing and hunting.   

Hydrology/Water Quality Analysis 

The following summarizes the 2009 Initial Study Checklist discussions, followed by an analysis of the 
proposed supplemental project component, which includes removal of sediments from the reservoir 
using earthmoving equipment.  However, only those environmental thresholds with potentially 
significant water quality impacts (Items VIII-a, -c, and -f) are addressed.  Items VIII-b, -d, -e, and –g 
through –j do not relate to water quality and would have no impacts related to use of earthmoving 
equipment.  



Item VIII-a: Would the project violate any potable water quality standards? 

Summary of 2009 IS/MND 

In 2003, elevated total mercury concentrations were detected in the dredge effluent during routine 
sampling required by the Central Valley RWQCB, as a result of dredging operations suspending mercury 
with sand and finer particulates. As a result, dredging operations were halted pending implementation 
of a mercury removal process (i.e., the project).  The 2009 IS/MND indicated that the project would be 
required to meet Central Valley RWQCB waste discharge requirements (WDRs) for a new point discharge 
with a U.S. EPA National Pollutant Discharge Elimination System (NPDES) permit.  The waste discharge 
permit would be based on information derived from a year-long antidegradation study, which would set 
standards for all constituents of concern, including turbidity and mercury.  The IS/MND concluded that 
while the project is designed to meet drinking water standards with the discharge of effluent from the 
dredging operation, there could be a potential significant impact that would require operational 
adjustments.  As a result, a progressive adaptive management approach was mandated through 
incorporation of the following mitigation measures, which reduced impacts to less than significant: 

MM VIII-1 Reduce the quantity and rate of materials processed to a level such that water quality 
standards are met in the discharge. 

MM VIII-2 Reduce mesh size in the turbidity curtain within the first containment chamber to trap 
more fine sediments. 

MM VIII-3 Add additional turbidity curtains to create additional containment chambers. 

MM VIII-4 Re-process all turbid effluent water through the dewatering equipment and 
concentrator for further mercury recovery until waste discharge requirements are met. 

Waste Discharge Permit, Order R5-2016-0076-01 

Effective February 1, 2017, the Central Valley RWQCB issued a WDR permit (Order R5-2016-0076-01, 
NPDES No. CAG995002) for the project (Central Valley RWQCB 2016).  This permit is a Limited Threat 
General Order that includes all requirements that the discharger is subject to during project operations.  
It is the responsibility of the discharger to obtain coverage, via a Notice of Intent, under the Limited 
Threat General Order prior to commencement of any discharge to surface waters.  Among the 
comprehensive list of requirements, the permit includes requirements for discharges where treatment is 
required to reduce pollutants to levels that will meet the effluent limitations prior to discharging to 
surface waters.  In addition, the waste discharge permit requires periodic monitoring and reporting 
during operations to verify that the water quality standards are continually met.   

Antidegradation Study 

As previously discussed, the waste discharge permit was developed using the results of a year-long 
antidegradation study (NID 2012).  The purpose of the antidegradation study was to determine pre-
project receiving water quality conditions, to be used as baseline conditions during project operations.  
Pre-project water quality data collection included monthly water quality monitoring at locations above, 
below, and at the project site. Equipment tests were also completed to calculate the efficiency of the 



mercury extraction equipment.  Based on the equipment tests, it is apparent that most of the heavy 
metals, including mercury, can be removed by the extraction equipment.  However, a final clarification 
step is required to remove suspended solids prior to discharge of effluent to Combie Reservoir.  The 
information contained in the analysis was provided to the Central Valley RWQCB in order to certify that 
the proposed project is consistent with state and federal antidegradation policies, which require that 
the proposed sediment and mercury removal “will be consistent with maximum benefit to the people of 
the State”, “will not unreasonably affect present and anticipated beneficial use”, and “will not result in 
water quality less than that prescribed in the policies”.  The antidegradation analysis report was used in 
support of the NPDES permit application for the project.  

Operating conditions have been designed to avoid any and all water quality impacts through use of 
dewatering equipment, containment berms, and a series of containment chambers in the pond, 
separated by turbidity curtains.  The primary finding of the antidegradation analysis is that the loading of 
constituents in the proposed project discharge produce minor effects that are not considered 
significant.  The assessment considers dissolved constituents in effluent, acknowledging that a final 
clarification step is required to remove suspended solids prior to discharge of effluent to Combie 
Reservoir (NID 2012).  

Waste Discharge Permit, Amending Order R5-2018-0002 

The Limited Threat General Order WDR permit was amended on February 1, 2018, by Amending Order 
R5-2018-0002 (Central Valley RWQCB 2018a), and adopted by the Central Valley RWQCB on February 
23, 2018 (Central Valley RWQCB 2018b).  The Amending Order includes effluent receiving water 
requirements that must be adhered to by the project.  In addition, the Amending Order requires 
completion of a Best Management Practices (BMPs) Plan.  Each discharger with a treatment system 
authorized to discharge under the Limited Threat General Order is required to develop and implement 
BMPs that include site-specific plans and procedures implemented and/or to be implemented to 
prevent the generation and potential release of pollutants from the discharge facility to waters of the 
State.     

Proposed Sediment Removal with Earthmoving Equipment 

Similar to dredging, proposed removal of sediment by earthmoving equipment, such as tracked 
excavators, front loaders, and bulldozers, would result in suspension of mercury with sand and finer 
particulates.  Impacts associated with sediment removal by earthmoving equipment would therefore be 
similar to dredging related impacts.  The mitigation measures listed above would reduce potentially 
significant water quality impacts associated with suspension of mercury-laden sediments to less than 
significant levels.   

The primary difference between the sediment removal methods would be that the dredge would be 
floating, with an attached sediment dredge discharge pipe, whereas the earthmoving equipment would 
disturb sediments along the water’s edge and require an equipment staging area and loading area for 
loading trucks with sediment/slurry to be transported to the material separation and dewatering 
system, via Levee Road.  Because earthmoving equipment would only be used during periods of low 
reservoir levels, the staging area and truck loading area could be located within the project area, and 
likely within the approximate area to be dredged, to minimize clearing and grubbing of previously 
undisturbed areas.  Regardless of the exact location, earthmoving equipment could potentially result in 



incidental spills of petroleum products and hazardous materials, during fueling, maintenance, and 
temporary storage of equipment.  In addition, loading of trucks with saturated sediments/slurry could 
result in slurry spills that could migrate into reservoir waters and further increase already turbid water 
quality conditions.   

In the absence of proper containment, these incidental spills could adversely impact the water quality of 
Combie Reservoir.  However, Amending Order R5-2018-0002 requires implementation of a BMP Plan, 
including site-specific plans and procedures to be implemented to prevent potential release of 
pollutants from the discharge facility to the waters of Combie Reservoir.  BMPs typical of earthmoving 
staging areas include drip pans beneath equipment when not in use; creation of a temporary berm or 
containment boom around the area to contain potential spills; and maintaining emergency spill 
equipment such as absorbent pads, shovels, containment booms, and contaminated soil temporary 
disposal bins. The staging area would preferably be located at least 50 feet from the reservoir water’s 
edge.  In addition, BMPs typical of sediment truck loading areas would include installation of straw 
wattles and silt fencing around the perimeter of the loading area to contain runoff of sediments/slurry 
to the reservoir.   

Therefore, supplemental use of earthmoving equipment to remove sediments from Combie Reservoir 
would not result in potentially significant impacts not addressed by the 2009 IS/MND or provisions of 
the WDR permits.  Impacts would be less than significant.   

Item VIII-c: Would the project substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, in a manner which would result in 
substantial erosion or siltation on- or off-site? 

The 2009 IS/MND indicated that the project would not alter the course of the Bear River.  However, the 
IS/MND indicated that dredging activities may cause water quality impacts that could be significant.  As 
indicated for Item VIII-a, implementation of Mitigation Measures MM VIII-1 through -4 will be applied in 
a progressive adaptive management approach.  These measures, in combination with the 
antidegradation analysis, water quality sampling, the water quality enhancing design of the separation 
and dewatering process, and requirements of the WDR permit, would reduce potentially significant 
impacts to less than significant.   

Proposed use of earthmoving equipment for removal of sediments from the reservoir would similarly 
not alter the course of the Bear River.  Potential surface water quality impacts would be reduced to less 
than significant levels for the same reasons described for Item VIII-a.  

Item VIII-f:  Would the project otherwise substantially degrade surface water quality? 

The 2009 IS/MND describes: 1) the specifics of the proposed dredging operations and associated 
transport of slurry to the material separation and dewatering system; 2) how surface water quality and 
groundwater quality would be monitored at various locations throughout the project area; and 3) how 
the Central Valley RWQCB would use established state and federal water quality standards for the 
purposes of assuring that mercury, turbidity, and other water quality features would be maintained 
throughout the operations.  However, the document indicates that while the project is designed to meet 
water quality standards with the discharge of effluent from the dredging/dewatering operation, there 
could be a potentially significant impact that would require operational adjustments.  If at any time 



water quality monitoring indicates that water quality thresholds have been exceeded, the following 
mitigation measure would be applied in a progressive adaptive management approach: 

Measures MM VIII-1 through -4; and 

MM VIII-5 Terminate the project until it can be modified to eliminate water discharge that exceeds 
NPDES permit thresholds. 

With inclusion of these mitigation measures, potentially significant impacts will be mitigated to less than 
significant levels.   

Surface water quality impacts associated with use of earthmoving equipment for removal of sediments 
would similarly be potentially significant, as described for Issue VIII-a.  However, incorporation of 
Mitigation Measures MM VIII-1 through -5, in combination with the antidegradation analysis, water 
quality sampling, the water quality enhancing design of the separation and dewatering process, and 
requirements of the WDR permit, would reduce potentially significant impacts to less than significant.   
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MEMORANDUM 

To: Brian Grattidge, Environmental Planner 
From: Christopher Barnobi, Dudek 
Subject: Noise Analysis for Combie Reservoir Project Addendum 
Date: March 26, 2018  
Attachment(s): Attachment A – Acoustic Definitions and Discussion; Sound and Vibration 

 

This memo presents the results of a noise assessment for the proposed Combie Reservoir Project 
Change/Addendum.  

We reviewed the Bollard Acoustical Consultants, Inc. Combie Dredge Project Environmental 
Noise Assessment dated July 9, 2009.  

1 BACKGROUND 

In order to maintain storage capacity at Combie Reservoir, Nevada Irrigation District (NID) has 
approved and tested a sediment removal process that consists of three components. The first 
involves the dredging of upper Combie Reservoir using a wet dredge. The second involves the 
mercury removal and separation process using a Model KCCD-12 MR [DS] Knelson 
Concentrator and dewatering of the dredge material using mobile on-shore equipment. The third 
involves the transport of sand and aggregate byproducts to a third party for further processing 
and/or sale. The maximum sediment removal would be 150,000 to 200,000 tons for the first three 
to five years, and would decrease thereafter to the amount needed to maintain storage capacity. 
The proposed project change would affect only the first component, and would allow NID to 
supplement the wet removal process with dry removal during the low water season. This would 
allow NID to achieve the planned removal objectives of 150,000 to 200,000 tons. 

As noted in the 2009 Noise Assessment, work is expected to occur between 7:00 a.m. and 7:00 
p.m. six days per week (no operations on Sunday or federal holidays), and is not expected to be 
altered by this change to the project. The mercury concentrator is still expected to operate up to 
24 hours.  
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2 NOISE SENSITIVE RECEIVERS AND SIGNIFICANCE CRITERIA 

The same study identifies that at the closest position, the dredging equipment would be located 
160 feet from the nearest existing residential uses. The nearest residences to the proposed 
mercury removal equipment would be approximately 500 feet away.  

The established noise standards from the 2009 Noise Assessment are 55-60 dBA Leq during 
daytime periods (7:00 a.m. to 10 p.m.) and 40 dBA Leq during nighttime periods (10:00 p.m. to 
7:00 a.m.). Lmax levels are 75 dBA for daytime and 65 dBA for nighttime periods at the nearest 
residences.  

3 CHANGE IN PROJECT CONSTRUCTION NOISE ASSESSMENT 

To assess the noise impact from the change in the project scope to include dry removal of 
sediment during low water seasons, data from a previous similar NID project was used. The Bear 
River Aggregates Noise Simulation Test Results letter from Bollard Acoustical Consultants 
(Bollard 2014) provides data for noise measurement results from “a large front loader / excavator 
(John Deere 410E Loader) moving aggregate materials from an existing on-site stockpile into a 
heavy halt truck.” The measurements were conducted approximately 125 feet away. According 
to the letter, “[t]he results of the noise surveys indicate that the heavy earthmoving equipment 
generated average and maximum noise levels consistent with the reference levels of 70 dB Leq 
and 80 dB Lmax at a distance of 100 feet”.  

This section discusses the noise levels expected from change in project scope, at nearby sensitive 
receptors using assumed details for the equipment. Noise generated by project activities would 
be a function of: 

• the noise levels generated by individual pieces of equipment,

• the type and amount of equipment operating at any given time, the timing and duration of
project activities,

• the proximity of nearby noise sensitive land uses,

• and the presence or lack of shielding at these sensitive land uses.

Project noise levels would vary on a day-to-day basis during each phase of construction, 
depending on the specific task being completed.  

Construction noise is difficult to quantify because of the many variables involved, including 
the specific equipment types, size of equipment used, percentage of time, condition of each 
piece of equipment, and number of pieces of equipment that would actually operate on the site.  
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Noise levels generated by construction equipment (or by any point source outdoors) decrease at a 
rate of approximately 6 dBA per doubling of distance from the source.  

Therefore, if a particular construction activity generated average noise levels of 88 dBA at 50 feet, 
the Leq would be 82 dBA at 100 feet, 76 dBA at 200 feet, 70 dBA at 400 feet, and so on. 
Intervening structures that block the line of sight, such as buildings, would further decrease the 
resultant noise level by a minimum of 5 dBA.  

Assuming the typical dry excavation operations would occur near the center of the project area, the 
typical distance from the proposed project alternative would be about 500 feet from most 
residential dwelling buildings. At this distance, expected noise levels would be reduced by 12 to 15 
dB. Using the reference levels of 70 dB Leq and 80 dB Lmax at a distance of 100 feet, the 
calculated Leq is expected to be about 55 to 58 dBA and the Lmax about 68 dBA. These 
expected levels are within the 55-60 dBA Leq and 75 dBA Lmax noise standards established for 
the project. Since the expected noise levels from this project alternative are within the 
established noise standards for the project, the project alternative is expected to produce a less 
than significant impact.  
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ACOUSTIC TERMINOLOGY AND DEFINITIONS 

Term  Definition 

Ambient Noise Level The normal or existing sounds pressure level of 
environmental noise at a given location. The composite of 
noise from all sources near and far.  

Decibel dB is the unit for measuring sound pressure level, equal 
to 10 times the logarithm to the base 10 of the ratio of 
the measured sound pressure squared to a reference 
pressure, which is 20 micro-Pascal. 

A-Weighted Sound Level  dBA is the sound pressure level in decibels as measured 
on a sound level meter using the A-weighted filter 
network. The A-weighting filter de-emphasizes the very 
low and very high frequency components of the sound in 
a manner similar to the frequency response of the human 
ear and correlates well with subjective reactions to noise. 

Community Noise Equivalent Level CNEL is the A-weighted equivalent continuous sound 
exposure (CNEL) level for a 24-hour period with a ten 
dB adjustment added to sound levels occurring during 
nighttime hours (10 pm to 7 am) and a five dB 
adjustment added to the sound levels occurring during 
the evening hours (7 pm to 10 pm). 

Day / Night Noise Equivalent Level  LDN (or DNL) is the A-weighted equivalent continuous 
sound exposure level for a 24-hour period with a ten dB 
adjustment added to sound levels occurring during 
nighttime hours (10 pm to 7 am). 

Equivalent Sound Level LEQ is the sound level corresponding to a steady state 
sound level and containing the same total energy as a 
time varying signal over a given sample period.  

Acoustic Center For a source, the position where the propagating waves 
can be traced back to a single point of origin.  
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SOUND AND VIBRATION BACKGROUND 

Vibrations, traveling as waves through air from a source, exert pressure perceived by the human 
ear as sound. Sound pressure level (referred to as sound level) is measured on a logarithmic scale 
in decibels (dB) that represent the fluctuation of air pressure above and below atmospheric 
pressure. Frequency, or pitch, is a physical characteristic of sound and is expressed in units of 
cycles per second or hertz (Hz). The normal frequency range of hearing for most people extends 
from about 20 to 20,000 Hz. The human ear is more sensitive to middle and high frequencies 
(about 1,000 to 4,000 Hz), especially when background noise levels are lower. As noise levels 
get louder, the human ear starts to hear the frequency spectrum more evenly. To accommodate 
for this phenomenon, a weighting system to evaluate how loud a noise level is to a human was 
developed. The frequency weighting called “A” weighting is typically used for quieter noise 
levels which de-emphasizes the low frequency components of the sound in a manner similar to 
the response of a human ear. A-weighted sound level is referenced with units of dBA.  

Since sound is measured on a logarithmic scale, a doubling of sound energy results in a 3 dBA 
increase in the noise level. Changes in a community noise level of less than 3 dBA are not 
typically noticed by the human ear (Caltrans 1980). Changes from 3 to 5 dBA may be noticed by 
some individuals who are extremely sensitive to changes in noise. A 5 dBA increase is readily 
noticeable. The human ear perceives a 10 dBA increase in sound level as a doubling of the sound 
level (i.e., 65 dBA sounds twice as loud as 55 dBA to a human ear). 

An individual’s noise exposure occurs over a period of time; however, instantaneous noise level 
is a measure of noise at a given instant in time. The equivalent noise level Leq, also referred to as 
the average sound level, is a single-number representing the fluctuating sound level in decibels 
(dB) over a specified period of time. It is a sound-energy average of the fluctuating level and is 
equal to a constant unchanging sound of that dB level. Community noise sources vary. Often a 
relatively stable background or ambient noise environment can still be assessed based on long 
term measurements.  

Noise levels are generally higher during the daytime and early evening when traffic (including 
airplanes), commercial, and industrial activity is the greatest. However, noise sources 
experienced during nighttime hours when background levels are generally lower can be 
potentially more conspicuous and irritating to the receiver. In order to evaluate noise in a way 
that considers periodic fluctuations experienced throughout the day and night, a concept termed 
“community noise equivalent level” (CNEL) was developed, The CNEL scale represents a time-
weighted 24-hour average noise level based on the A-weighted sound level. CNEL accounts for 
the increased noise sensitivity during the evening hours (7 p.m. to 10 p.m.) and nighttime hours 
(10 p.m. to 7 a.m.) by adding five dB to the average sound levels occurring during the evening 
hours and 10 dB to the sound levels occurring during nighttime hours. 



        
 
 
NEVADA IRRIGATION DISTRICT 

1036 W. Main Street  
Grass Valley, California    95945 

The District will provide a dependable, quality water supply, strive to be good stewards of the watersheds and 
conserve the available resources. 

 
Combie Sediment and Mercury Removal Project 

Monitoring Discussion and Project Status 
 

Tues. June 20, 2017  
1 – 3:00 p.m.  

1. Welcome/ Introductions   
 

2. BCP Status Update 
 

Budget Passed, Combie funding still intact, and being confirmed by DWR.  Initial meeting with DWR 
where we discussed possible scenarios for project development to remove sediment and mercury 
in the dry, semi-wet and wet.  NID will manage the project and bring in contractors to ensure 
successful implementation. DWR is hiring a Technician that will be onsite multiple days each week, 
and additional staff to provide technical review and guidance. 

 
3. Outcomes and Accountability (as per pg. 5 in the BCP)  

Defined in the BCP, and these items define the metrics/monitoring goals.  Funding can be allocated 
to quantify, monitor and report on: 

 Mercury tissue burdens- Mercury concentrations in zooplankton and fish in Combie Reservoir 
will be lowered after the project 

 Mercury removal- approximately 200-350 lbs. of mercury will be removed from dredged 
material and recycled or disposed 

 Mercury-laden sediment transport reduced- 60,000-120,000 cubic yards 

 Reduced mercury exposure in people 

 Improved Water Quality- Removal of sediments will reduce mercury contamination in Combie 
Reservoir and diminish turbidity problems associated with the sediments. 

 Improved water supply management flexibility- increased reservoir storage capacity will 
contribute to improved drought water supply management. 

 Pilot demonstration- Clear demonstration of mercury removal methods and identification and 
articulation of operational requirements for replication at other sites. 

 Detailed Accounting- Detailed cost accounting that depicts cost effectiveness and which will be 
applied to determine cost efficiencies at other potential cleanup sites. 
 



4. Monitoring Plan  
DWR has requested that we develop the monitoring plan as we need to assemble existing pre-
project data, and collect any additional pre-project data beginning fall 2017. 
a) NID working with DWR to develop a monitoring program that encompasses compliance 

monitoring, process effectiveness monitoring, and biologic monitoring.   
 
i) Compliance Monitoring defined by project permits:  

(1) Waste Discharge Order and the 401 Cert from CVRWQCB (needs to be 3rd party, meets 
all requirements as per DWR) – Water Quality 

(2) Largely 200 Ft. above and below, and in the effluent water. 
 

ii) Process Effectiveness Monitoring to be defined by NID and DWR based on design and 
process steps  

 Mercury removal quantification 

 Sediment removed quantification 

 Downstream water quality improvement 

 Careful documentation of all steps and process modification/adaptive management  
 

iii) Biological sampling- USGS, Carrie M.? We need a proposal that has distinct components 
with sufficient detail that meaningful pieces can be isolated depending on the remaining 
budget. 

 fish tissue and plankton 

 Other? 
 

5.  Pre-project data is needed 

 Baseline in Combie Reservoir 

 Fish tissue and plankton 

 Water Quality 

 Project design, including the coagulant 

Current Schedule: 

We will use a phased approach as we undertake the project funding agreement negotiations with DWR 
and project planning and start-up.  In 2017, we may only remove sediment in the dry, collect pre-
project monitoring data, develop dry removal effectiveness monitoring and techniques, and prepare 
for 2018-2019.  2018-19 we will remove in the semi-wet and wet, and implement at the full scale. 

Next steps: 

 We need a proposal that has distinct components for biological monitoring with sufficient detail 
that meaningful pieces can be isolated depending on the remaining budget. 

 Can Nick’s research be shared and used to develop a surrogate for water quality sampling to 
indicate relative sediment and Hg levels? 

 Will the Mercury Forum continue? We want to have a regional group where project updates 
and brainstorming can occur.  



        
 
 
NEVADA IRRIGATION DISTRICT 

1036 W. Main Street  
Grass Valley, California    95945 

The District will provide a dependable, quality water supply, strive to be good stewards of the watersheds and 
conserve the available resources. 

 
Combie Sediment and Mercury Removal Project 

Monitoring Discussion and Project Status 
 

Thurs. October 26, 2017  
9 – 11am  

 
1. Review scope of the Appropriation 

a) DWR explain intent and roles; NID summarize as project implementer, including status of 
Contract, RFPs, permits, schedule, etc. 

 
2. Pre-project data  

a) Discussion of pre-project data collected by CABY DWR grant, including USGS, TSF and grad 
students, NID (e.g. H&K studies, water chemistry, etc.).  What do we know? 

b) Identify additional pre-project data needs, include sediment characterization and modeling for 
mass balance? Stream gage, either upstream or downstream of Combie? Water chemistry? 

 
3. USGS Monitoring- Jacob and Charlie 

a) What did USGS collect in October 2017?  Are there additional data needs presently? 
b) Review proposal for biological sampling, and narrow down scope to inform a contract for the 

upcoming Combie sampling associated with the appropriation. 
 

4. TSF education and outreach program 
a) Fisheries data collection? TAC meetings?  
 

5. Overview of USGS Budget Scenario & Scope – Jacob / Charlie 
Five budget scenarios offered.  Review and discuss scientific applications to the project as related 
to both DWR funded outcomes and that of overall CEQA project outcomes.  Open discussion on 
how additional funding will help meet CEQA project goals. 

 Identify activities for DWR funding   

 Identify additional CEQA project activities  and discuss funding opportunities 
 

 



        
 
 
NEVADA IRRIGATION DISTRICT 

1036 W. Main Street  
Grass Valley, California    95945 

The District will provide a dependable, quality water supply, strive to be good stewards of the watersheds and 
conserve the available resources. 

 
Combie Sediment and Mercury Removal Project 
Implementation Discussion and Project Status 

 
Tuesday, February 13 @ 1:30pm 

 
NID Main Business Office, Grass Valley 

 
 

1. Introductions (All) 15min 
 

2. Permit Overview (Greg) 10min 
a) CFWD 1600 Extension 
b) CVRWQCB General Threat 
c) CVRWQCB 401 
d) USACE 404 
 

3. Project Partner Overview (Greg/All) 30min 
a) Project Partners & Brief Overview of Partner Activities 

i) FLSmidth / Pegasus – 30” Concentrator 
ii) The Sierra Fund – Outreach & Education 
iii) USGS – Biological Monitoring 
iv) H&K NV5 – Project Management / Compliance Monitoring 
v) GLEI / Teichert – Sediment & Mercury Removal 
vi) DWR – NID Contracting 

 
4. GLEI / Teichert Sediment & Mercury Removal Presentation (Tino) 30min 

 
5. Discussion (All) 30min 

 

 



        
 
 
NEVADA IRRIGATION DISTRICT 

1036 W. Main Street  
Grass Valley, California    95945 

The District will provide a dependable, quality water supply, strive to be good stewards of the watersheds and 
conserve the available resources. 

 
Combie Sediment and Mercury Removal Project 

Implementation and Permit Discussion 
 

Tuesday, March 7 @ 9:00am 
 

Conference Call-in # 866-906-7447 / Code 5046849 
 

1. Introductions (All) 5min 
 
2. Project Goals (NID) 5 min 

 
3. Permit Overview (Greg) 5 min 
 
4. Project Implementation Modification Overview (NID/H&K) 15min 

 Current Process 

 Potential Alternative / Modified Process Overview 
 
5. Discussion (All) 30min 
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COMBIE RESERVOIR 

SEDIMENT AND MERCURY REMOVAL PROJECT 

Process Design Meeting 
Friday, August 24, 2018, 8:00 AM – 2:00 PM 

Nevada Irrigation District 

1036 West Main Street, Grass Valley, California 

 

Attending 

Greg Jones, Nevada Irrigation District, jonesg@nidwater.com 

Ted Reimchen, treimchen@yahoo.ca 

Dave Hamilton, Great Lakes Environmental and Infrastructure, davehamilton@gleis.com 

Carrie Monohan, The Sierra Fund, carrie.monohan@sierrafund.org 

Dave Kopp, yubakopp@gmail.com 

Jason Muir, NV5, jason.muir@nv5.com 

Enrique Olaizola, FLSmidth, enrique.olaizola@flsmidth.com (will call in at 9:00 AM) 

Agenda 

1. Overview of project and extraction system 

2. Optimization of extraction system 

a. Discussion of variables (such as feed/screen size, flow rates) 

b. Capture of gold 

3. Optimization of centrifuge Hg(0) recovery 

a. Discussion of variables 

4. Optimization of concentrate Hg(0), Au and amalgam recovery 

a. On‐site equipment 

b. On‐site security 

c. Off‐site recovery 

5. Anticipated schedule for design review and modification 

a. Finalization of Year 1 design (dry excavation) 

b. Modification during Year 1 

c. Review and modification for Year 2 (wet dredging) 

d. Modification during Year 2 

6. Flocculant dosing and settling pond 

a. Flocculent products 

b. Dosing methodology 

c. Effluent monitoring 
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Project No. 4688.01 
January 25, 2018 
 
 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 
 
Attention: Greg Jones, Assistant General Manager 
 
Reference: Combie Reservoir Sediment and Mercury Removal Project 
  Meadow Vista, California 

Subject: Final Sediment Characterization Report 

Dear Mr. Jones: 

On behalf of the Nevada Irrigation District (NID), Holdrege & Kull (H&K/NV5) prepared 
this report to summarize site investigation procedures and to present the results of 
sediment characterization associated with the Combie Reservoir Sediment and Mercury 
Removal Project in Meadow Vista, California.  

This report provides information regarding chemical and physical properties of sediment 
in a 45-acre area to be dredged, which is located in the northeastern portion of the 
reservoir near the inlet of the Bear River. The site investigation was performed in general 
accordance with H&K’s proposal dated September 15, 2016, amended September 27, 
2017.  

H&K appreciates the opportunity to provide environmental engineering services for the 
Combie Reservoir Sediment and Mercury Removal Project. Please contact the 
undersigned with any questions or comments regarding H&K’s investigation. 

Sincerely, 

HOLDREGE & KULL, AN NV5 COMPANY 

 
Bryan Botsford       Jason W. Muir, C.E. 60167 
Staff Geologist       Principal Engineer 

F:\1 Projects\4688 NID Combie Reservoir\4688.01 Sediment Characterization Report\02 Final Sediment Characterization Report, 
2018 Amendment\01 Text\4688.01 Final Sediment Characterization Report, Combie Reservoir.docx
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET SEQ. 
 

PROGRESS REPORT #2 
 
REPORT PERIOD 
August 1 thru October 31, 2018 
 
PROJECT STATUS 
This period of time defines much of the final project scoping, logistic coordination, pre-project 
engineering activities, pre-excavation sampling, and sediment removal in the dry conditions.  In 
particular, activities relating to this report are below as referenced in Exhibit F of the Agreement. 
 

 
Project Partner Chart Overview 

 
Legal Matters 
The legal activities during this period have involved the negation of temporary sediment storage on the 
Teichert Aggregate property.  NID and Teichert have concluded an agreement to temporarily lease four 
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acres of Teichert land directly adjacent to the project processing site as defined below in the “Dry 
Sediment Disposal Area”.  Central to the discussion was price for leasing four acres of land, duration of 
the lease agreement, lease extensions, and sediment ownership transfer with commensurate long-term 
liabilities.  On October 12, both parties executed the lease agreement and we began placing sediment in 
late October.   
 

 
Project Site Map 
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Engineering Evaluations 

 On August 24, project partners, including, Mr. Ted Reimchen of Pegasus, met at NID to discuss 
centrifuge and mercury removal optimization, design review, modification schedule and 
flocculent needs.  This meeting, along with others, have helped in determining how to best 
remove the sediment while effectively and efficiently extracting elemental mercury. 

 NV5 conducted pre-excavation sampling on over 4,000 lbs. of sediment from blocks A, B, and CS 
as identified below.  Preliminary results indicate low levels of mercury (0.1 ppm Hg in the sands 
and 0.4 ppm Hg in the silts) homogeneously distributed throughout the sediment. 

 We changed delivery method from air freight to ocean freight of the concentrator.  This change 
allowed for a $22,665 savings on shipping cost from the manufacturer in China.  We identified to 
use the concentrator in the spring and not in the fall.  This also allowed for mobilization cost 
savings from GLEI. 

 

 
Pre-Excavation Sampling Plan 

 
Environmental Matters 
Project partners continue to ensure environmental concerns, limitations and activities of the project are 
met.   
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 NID selected Dudek as our project Biologist to review project area species of concern, including 
Bald Eagle and Foothill Yellow Legged Frog in accordance with the CFWD 1600 permit.  We 
found no sensitive species of concern in the project area.   

 Project contractors are operating under the Implementation Plan which defines operational 
parameters and control measures for environmental, chemical and other physical hazards which 
may arise on the job site.  To date we have had no environmental concerns as a result of the 
project activities. 

 By early October, Combie Reservoir (located below the job site) was drained to elevations not 
seen in years to accommodate an additional NID project near the dam site. This drop in water 
elevation caused scouring of previously settled silt in the bottom of the reservoir thereby 
creating turbidity outflowing from the dam and canal systems. This turbidity event was caused 
by reservoir operation and not as a result of the sediment removal project.  Regardless, the 
District halted the dredging operation to do a thorough inspection of all turbidity monitoring 
from the project site.  Our assessment showed no signs of turbidity contribution from the 
project activities, and we resumed operations.  The District became aware of the increased 
turbidity through our measuring equipment on the Combie Canal system on the evening of 
October 9, 2018. The next morning the District began importing additional waters into Combie 
Reservoir to raise the water elevation to prevent further scouring and begin dilution with fresh 
water.  Turbidly ultimately reduced to background levels on or near October 26.  During this 
period, NID was in close communication with both the CA Water Board and CA Fish & Wildlife.  
Increased flows caused the erosion of the causeway crossing and downstream sediment layers 
adjacent to the flowing water.  We had to perform maintenance activities of the causeway to 
ensure the safety of personnel and equipment. 

 Project partners are ensuring the temporary sediment stockpiles are secure and prepared for 
storage over winter with tackifier, seed fertilizer and juke netting. 

 There has been no water discharge back to the Bear River as we remove the sediment in the 
dry. 

 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  Updated and complete. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National Pollutant 
Discharge Elimination System (NPDES) Permit No. CAG995002:  Updated and complete. 

 CVRWQCB 401 Water Quality Certification:  Still awaiting final permit update from the Water 
Board.  There is no indication this should be delayed.  Permit is currently good through 
12/31/2018. 

 USACE 404 Nationwide Permit Number 16:  Complete.  

 Placer County Hazardous Materials Business Plan:  This permit is in process.  This permit must be 
complete by the spring for handling mercury extracted through the centrifuge machine.   

 Placer County Grading Permit:  In order to temporarily store sediment on site and within the 100 
year flood plain, NID and NV5 met with Placer County.  NID determined not to pursue a grading 
permit, rather, as a public agency, NID informed the County that the District will assume full 
responsibility for the temporary placement of all sediment removed from Combie Reservoir.  
NID ensured that all mitigation measures included in the adopted CEQA document for the 
Project will be implemented.  A storage plan has been created and followed by contract 
partners. 
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Major Accomplishments 

 Began moving sediment on October 1.  As of October 31, GLEI has moved approximately 20,000 
cubic yards of sediment.  We anticipate closing this phase of the project on November 16.  We 
believe we will have removed approximately 40,000 cubic yards of sediment by the close of this 
fall production period. 

 In advance of the removal, NV5 sampled over 4,000 lbs. of pre-excavation sediment.  The 
samples were tested for composition (sand and silt) and mercury levels.  Preliminary reports 
show that the sediment sand has about 0.1 ppm Hg and the silt has about 0.4 ppm Hg. No free 
mercury was found in the bulk samples.  Based on threshold levels of the CA EPA standards, the 
sediment tested and removed is classified as inert.   

 GLEI and NV5 successfully initiated the Rain Event Action Plan containing erosion and sediment 
control BMP’s as identified in the Storm Water Pollution Prevention Plan (SWPPP) during the 
short storm event in early October.  BMP activities in the project area included stockpile 
management, sediment control, erosion control and haul road control.   

 Project continues to exercise coordination with project partners. 

 The agreement with Teichert for temporary stockpile is complete. 

 The Knelson Concentrator has been delivered and, as of October 31, is at the Port of Oakland 
awaiting delivery to NID office in Grass Valley. 

 

        
 NV5 Pre-Excavation Sampling “Block B”   Sediment Removed from “Block A” 

      
 Pre-Ex Sampling “Blocks B, CN, CS”   Sediment Removed from “Block B” 
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Issues / Concerns 

 Finalize amended 401 permit with the Water Board.  For months we have been attempting to 
finalize our amended permit to remove sediment in the dry.  We are pushing hard with 
regulatory staff overseeing our 401.  We do anticipate the amended permits prior the end of the 
year.  The current 401 is valid thru December 31, 2018. 

 The causeway connecting the end of the haul road with the sediment site has been undermined 
and has continued to slowly erode causing safety concerns.  GLEI has hardened the causeway 
with additional rock and has added an additional culvert to help direct water from the upstream 
pond to the reservoir.  We have been informing both CA FWD the Water Board of this work and 
believe that we have secured the integrity of the causeway so as to not fail.   

 Increased water flows will continue to erode side banks of the sediment in the reservoir.  Below 
is a section of removed sediment which eroded during increased flows in mid-October. 

 

                     
 Causeway Failing                Erosion of Removed Sediment 

 
 
Differences in Work Plan 

 Task 1: Project Administration 
o No change to this task during this time 

 Task 2: Project Management  
o No change to this task during this time 

 Task 3: Regulatory Compliance and Permit Activities 
o No change to this task at this time 
o See above for progress on permit activities 

 Task 4: Site Construction, Mobilization and Demobilization  
o No Change to this task during this time 
o No site activity has taken place, anticipate 1st week of October 

 Task 5: Sediment Removal and Mercury Recovery Operations 
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o No changes since last report. 

 Task 6: Biological Assessment Activities and Reporting 
o No Change to this task during this time 

 Task 7: Community Engagement, Outreach and Education 
o No Change to this task during this time 

    
 

Project Completion Estimate 

 Planning / Adaptive Management – 20% 

 Sediment Removal – 30% 
 
Key Issues to Be Resolved 

 Harden the causeway so as to secure the safety of personnel and truck traffic from sediment to 
stockpile area. 

 Implementing BMP’s and winterizing the sediment stockpiles with tackifier, seed fertilizer and 
juke netting. 

 NID has a three-year window to remove the sediment from the Teichert site.  We anticipate 
selling the material and will need to begin finding buyers. 

 
COST INFORMATION 
YTD Project Costs by Contractor and Eligible Costs 
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Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

H&K 20,000.00$          2/1/2018 614.50$          19,385.50$               

3/13/2018 2,635.00$      16,750.50$               No

3/29/2018 2,728.20$      14,022.30$               No

3/29/2018 4,358.38$      No

5/1/2018 12,703.58$    1,318.72$                 No

25,000.00$          26,318.72$               

6/27/2018 21,000.50$    5,318.22$                 No

6/27/2018 3,886.38$      1,431.84$                 No

519,773.60$        519,773.60$             

8/7/2018 7,963.50$      511,810.10$             No

9/19/2018 13,173.25$    498,636.85$             No

10/18/2018 25,268.60$    

94,331.89$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

GLEI 71,122.00$          4/2/2018 9,301.00$      61,821.00$               Yes

5/3/2018 8,600.00$      53,221.00$               Yes

6/3/2018 18,641.00$    34,580.00$               Yes

7/1/2018 2,100.00$      32,480.00$               yes

10/12/2018 32,400.00$    80.00$                       yes

4,618,723.00$    

71,042.00$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

USGS 95,073.00$          1/16/2018 23,884.61$    71,188.39$               Partial

1/18/2018 71,188.39$    -$                            Partial

96,523.00$          4/12/2018 96,523.00$    -$                            Partial

868,670.00$        868,670.00$             

7/25/2018 37,624.50$    831,045.50$             Partial

37,624.50$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

TSF 24,738.00$          1/15/2018 4,100.00$      20,638.00$               No

5/2/2018 4,198.50$      16,439.50$               No

7/23/2018 4,482.75$      11,956.75$               No

12,781.25$    

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

FLSmidth 210,812.35$        12/1/2017 44,284.70$    166,527.65$             Yes

2/26/2018 61,998.58$    104,529.07$             Yes

8/14/2018 70,855.52$    33,673.55$               Yes

9/7/2018 11,008.59$    22,664.96$               Yes

188,147.39$ 

Contractor Budget Amount Invoice Date Invoice Amt Budget Remaining DWR Eligible Project Cost?

Ted Reimchen 100,000.00$        6/15/2018 16,003.35$    83,996.65$               Yes

8/30/2018 11,868.50$    72,128.15$               Yes

9/30/2018 3,877.50$      68,250.65$               Yes

31,749.35$    Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Invoiced To Date: 

Draft Inv. $773K to be submitted week of 11/5
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Budget to Actual 
To date, the project has expensed 6% of the total project budget.  Most of the project cost is associated 
with the purchase of the Knelson Concentrator, engineering services and planning for the project.  The 
next report will have full cost of sediment removal in the dry. 
 

 
Budget to Actual 

 
Changes to Budget 

 Reduction of shipping costs of the concentrator from China to Grass Valley of $22,665.  This will 
be reinvested back into sediment extraction. 

 Reduction of mobilization and processing cost in delaying concentrator use from fall to spring.  
Total value of the savings TBD.  

 
SCHEDULE INFORMATION 
As identified in the below chart, we are currently on schedule for removal of sediment this fall and also 
on removal of sediment beginning next spring. 

TASKS
Total

Project Cost

Non-DWR 

Funding Share

DWR Prop 13 

Share
YTD Cost % of Total

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ -$                0%

2: Project 

Management
400,000.00$ 400,000.00$ -$ 94,331.89$    16%

3: Reg Comp & 

Permit
200,000.00$ 200,000.00$ -$ 

4: Const/ Mob/ 

Demob
500,000.00$ -$ 500,000.00$ 290,938.74$ 5%

5: Sed Removal  & 

Mercury Recovery 

Ops

5,250,000.00$ 650,000.00$ 4,600,000.00$ 

6: Bio Assess/ 

Reporting
1,000,000.00$ 600,000.00$ 400,000.00$ 37,624.50$    4%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 12,781.25$    13%

CONTRACT TOTALS : 7,697,663.00$ 2,197,663.00$ 5,500,000.00$ 435,676.38$ 6%
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2018 Sediment Removal in Dry Conditions 

 
2019 Sediment Removal in Wed Conditions 

 
 
Attachments: 

 None 
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET 
SEQ. 

 
PROGRESS REPORT #3 

 
REPORT PERIOD 
November 1, 2018 – January 31, 2019 
 
PROJECT STATUS 
This period of time defines the end of sediment removal in the dry conditions, demobilization 
and SWPP winterizing activities.  In particular, activities relating to this report are below as 
referenced in Exhibit F of the Agreement #4600012439. 

 
Project Site, Dry Excavation November 2018 
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Legal Matters 
There were no legal matters concerning the project during this time.   

 
Engineering Evaluations 

 We have a new project manager from GLEI.  In mid-January, NID and NV5 
representatives met with GLEI and the new PM to discuss the project.  It is clear the new 
PM has been brought up to speed and is currently active in continuing to finalize the 
design and layout of the dredging and processing facility for the upcoming dredging 
season. 

 The project team has used a combination of on-the-ground survey work, drone footage, 
and truck counts to approximate the total amount of sediment removed as a result of the 
first phase of dry excavation.  Based on these calculations, we have determined there is 
approximately 40,000 cubic yards of sediment removed. 

 

 
Survey Calculation of Total Sediment Removed 

 
Environmental Matters 

 Project contractors operated under the Implementation Plan which defines operational 
parameters and control measures for environmental, chemical and other physical 
hazards which may arise on the job site.  During this phase where we removed in the 
dry, we had no environmental concerns as a result of the project activities. 
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 In mid-October then again in early December, we submitted our 401 Certification 
Routine Reporting report to the Water Board pursuant to our 401 Certification.  The 
surface water monitoring is required when: (i) performing any in-water work; (ii) project 
activities result in any materials reaching surface waters; or (iii) activities result in the 
creation of a visible plume in surface waters.  In order to stabilize the causeway for 
project work, in‐water work was performed by adding clean rock to the levy bank in an 
emergency effort to stabilize the levy after damage from high flow rates in the Bear 
River.  Other than this activity, no in‐water work was performed as part of the Project. 

 Project partners are ensuring the temporary sediment stockpiles are secure and 
prepared for storage over winter with waddles, containment berms, tarping, tackifier, 
seed fertilizer and juke netting.   

 There has been no water discharge to the Bear River as we removed the sediment in 
the dry. 

 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  Updated and 
complete. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National 
Pollutant Discharge Elimination System (NPDES) Permit No. CAG995002:  Updated and 
complete. 

o 2018 Q4 Self-Monitoring Report was sent on January 28, 2019 (see attached) 
 CVRWQCB 401 Water Quality Certification:  Still awaiting final permit update from the 

Water Board.  There is no indication this should be denied.  Permit is currently good 
through 12/31/2018. 

o 401 Certification Routine Reporting was sent on 10/16 and 12/6 (see attached). 
 USACE 404 Nationwide Permit Number 16:  Complete.  
 California EPA Department of Toxic Substances Control ID:  Complete 

(#CAL000441570). 
 Placer County Hazardous Materials Business Plan:  This permit is in process.  This 

permit must be complete by the spring for handling mercury extracted through the 
centrifuge machine.   

 Placer County Grading Permit:  In order to temporarily store sediment on site and within 
the 100 year flood plain, NID and NV5 met with Placer County.  NID determined not to 
pursue a grading permit, rather, as a public agency, NID informed the County that the 
District will assume full responsibility for the temporary placement of all sediment 
removed from Combie Reservoir.  NID has ensured that all mitigation measures included 
in the adopted CEQA document for the Project will be implemented.  A storage plan and 
SWPPP has been created and is followed by contract partners. 

 
Major Accomplishments 

 GLEI began moving sediment on October 1.  As of the final day of removing sediment in 
the dry conditions (November 19), GLEI moved approximately 40,000 cubic yards of 
sediment from the reservoir utilizing conventional sediment removal techniques.  We 
used an excavator / front loader to remove the sediment from the dry lakebed, loaded 
the material into dump trucks and utilized the existing levee road to move the material to 
the sediment stockpile area.  During this period of operation, we did not process the 
material nor did we have any discharge from the project to the river.  
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 Throughout this period, we have successfully initiated the Rain Event Action Plan 
containing erosion and sediment control BMP’s as identified in the Storm Water Pollution 
Prevention Plan (SWPPP) during storm events in early December and January.  BMP 
activities in the project area included stockpile management, containment berms, waddle 
management, sediment control, erosion control and haul road control.   

 Project continues to exercise coordination with project partners. 
 The Request for Proposals for the sale of the Combie sediment was distributed on 

January 25 to seventeen (17) firms in the region.  We are awaiting responses which are 
due February 8 (see attached) 

 The causeway which experienced failure events as described in the last report has been 
repaired to allow for the final weeks of the project to be complete. 

 The Knelson Concentrator has been delivered to the NID office in Grass Valley. 
 The project jobsite banner was developed and installed in early November (see 

attached) 
 

      
      2018 Sediment Removed from “Block A”  2018 Sediment Removed from “Block B” 
      

    
Levy Road BMP – SWPPP    Knelson Concentrator in Grass Valley 
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Large Stockpile SWPPP   Process Stockpile SWPPP 

 
Issues / Concerns 

 Finalize amended 401 permit with the Water Board.  For months we have been 
attempting to finalize our amended permit to remove sediment in the dry.  We are 
pushing hard with regulatory staff overseeing our 401.  We do anticipate the amended 
permits prior the end of the year.  The current 401 is valid thru December 31, 2018. 

 Continued SWPPP maintenance activities prove to be expensive.  High velocity wind 
events combined with heavy rains make for continued cost expense and maintenance.  

 Since the Federal Government shut-down, we have yet to connect with the USGS and 
the workload they have planned for the winter months.  There is no indication there is a 
problem at this point however. 

 
Differences in Work Plan 

 Task 1: Project Administration 
o No change to this task during this time 

 Task 2: Project Management  
o No change to this task during this time 

 Task 3: Regulatory Compliance and Permit Activities 
o No change to this task at this time 
o See above for progress on permit activities 

 Task 4: Site Construction, Mobilization and Demobilization  
o No Change to this task during this time 

 Task 5: Sediment Removal and Mercury Recovery Operations 
o The GLEI Project Manager has changed from Dave Hamilton to George Little.  

Mr. Little has experience with the project and we foresee no concerns in this 
adjustment. 

 Task 6: Biological Assessment Activities and Reporting 
o No Change to this task during this time 

 Task 7: Community Engagement, Outreach and Education 
o No Change to this task during this time 

 
Project Completion Estimate 

 Planning / Adaptive Management – 30% 
 Sediment Removal – 65% 
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Key Issues to Be Resolved 
 Continue to implement BMP’s and winterizing the sediment stockpiles with tarps, 

containment berms, straw, and juke netting. 
 NID has a three-year window to remove the sediment from the Teichert site.  We 

anticipate selling the material and will need to begin finding buyers. 
 
COST INFORMATION 
YTD Project Costs by Contractor and Eligible Costs 
 

 
 

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

H&K 20,000.00$          1/18/2018 81835 614.50$              

Invoiced To Date: 193,454.10$     

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

GLEI 71,122.00$          1/18/2018 201457 Jan - Mar 2018 9,301.00$          

Invoiced To Date: 71,042.00$        

4,618,723.00$    8/28/2018Draft Inv. $773K to be submitted week of 11/5Total Invoice Amt Pmt Due Amt

Invoiced To Date: 1,423,848.23$  

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

USGS 95,073.00$          9/17/2007 90602800 Sep-17 23,884.61$        

Invoiced To Date: 37,624.50$        

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

TSF 24,738.00$          12/18/2017 CSMR-1 Oct - Dec 2017 4,100.00$          

Invoiced To Date: 24,738.45$        

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

FLSmidth 210,812.35$        11/27/2017 Wire N/A 44,284.70$        

Invoiced To Date: 188,147.39$     

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

GODIS Customs 48,958.25$        

50,471.50$        

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

Ted Reimchen 100,000.00$        6/29/2018 NID-01 7/2017 - 6/2018 16,003.35$        

Invoiced To Date: 37,210.85$        

Contractor Budget Amount Agmt Date Invoice # Invoice Period Invoice Amt

Hansen Bros 15,000.00$          1/10/2019 1909103 Jan-19 14,633.45$        

Invoiced To Date: 18,771.29$        

Bear River Aggregates Invoiced To Date: 46,442.93$        

CA Water Control Board WD-0142416 Invoiced To Date: 2,268.00$          
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Budget to Actual 
To date, the project has expensed 27% of the total project budget.  Most of the project cost is 
associated with the purchase of the Knelson Concentrator, engineering services and dry 
sediment removal.  We estimate that due to remaining budget and operational constraints, we 
will not be removing sediment in the fall of 2019.  Rather, we anticipate to expend all the project 
funds and remove the maximum possible sediment in the summer of 2019.  We anticipate 
removing an additional 30,000 cubic yards with the dredge. 
 

 
Budget to Actual 

 
Changes to Budget 

 Customs import and duties charges to the concentrator cost the project an additional 
$50,472 

 Winterized BMP and ongoing SWPPP implementation has cost an estimated additional 
$80,000 to the project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TASKS
Total

Project Cost

Non-DWR 

Funding Share

DWR Prop 13 

Share
YTD Cost % of Total

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ -$                      0%

2: Project 

Management
400,000.00$ 400,000.00$ -$ 193,454.10$       32%

3: Reg Comp & 

Permit
200,000.00$ 200,000.00$ -$ 2,268.00$            0%

4: Const/ Mob/ 

Demob
500,000.00$ -$ 500,000.00$ 354,672.67$       6%

5: Sed Removal  & 

Mercury Recovery 

Ops

5,250,000.00$ 650,000.00$ 4,600,000.00$ 1,462,490.23$   23%

6: Bio Assess/ 

Reporting
1,000,000.00$ 600,000.00$ 400,000.00$ 37,624.50$         4%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 24,738.45$         25%

CONTRACT TOTALS : 7,697,663.00$ 2,197,663.00$ 5,500,000.00$ 2,075,247.95$   27%
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SCHEDULE INFORMATION 
As identified in the below chart, we are currently on schedule for removal of sediment this 
beginning this spring. 

 

 
2019 Sediment Removal in Wed Conditions 

 
 
Attachments: 

 CVRWQCB Limited Threat General Order Self-Monitoring Report Q4 2018 
 CVRWQCB 401 Routine Reporting – 10/16/2018 
 CVRWQCB 401 Routine Reporting – 12/6/2018 
 Sediment Removal RFP 
 Jobsite Banner 







-1-

COMBIE RESERVOIR SEDIMENT AND MERCURY REMOVAL PROJECT 

Clean Water Act (CWA) Section 401 Technically Conditioned Water Quality 
Certification 

Nevada Irrigation District 

401 Certification Routine Reporting WDID#5A29CR00068

California Regional Water Quality Control Board, Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670‐6114 

Attention: Stephanie Tadlock  
Stephanie.Tadlock@waterboards.ca.gov 

Mrs. Tadlock, 
Attached you will find our first 401 Certification Routing Reporting report.  Pursuant to 
the Project’s 401 Certification, surface water monitoring is required when: 

 When performing any in‐water work;
 In the event that Project activities result in any materials reaching surface waters;

or
 When any activities result in the creation of a visible plume in surface waters.

In‐water work was recently performed to stabilize a levy road that was damaged by high 
flow rates in the Bear River (clean rock was added to the levy bank). The increased flow 
rates resulted from an unanticipated contribution to the Bear River from a PG&E canal 
and are not related to the Project. The levy road has been repaired and the site is 
fully accessible.  Other than this activity, no in‐water work has been performed as part 
of the Project. This season’s work includes dry excavation during the reservoir low‐
water period. 

I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gathered and evaluated the information submitted. Based 
on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 
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CONSTRUCTION QUALITY ASSURANCE – INFRASTRUCTURE – ENERGY – PROGRAM MANAGEMENT – ENVIRONMENTAL 

Project No. 4688.02 

October 17, 2018 

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA  95945 

Attention:  Greg Jones, Assistant General Manager 

Reference:  Combie Reservoir Sediment and Mercury Removal Project 

FATR #2135 

Meadow Vista, California 

Subject:  Summary of Surface Water Quality Monitoring 

Dear Mr. Jones: 

NV5 prepared this letter to summarize requirements for surface water monitoring associated 

with the Combie Reservoir Sediment and Mercury Removal Project (the Project) and to present 

the monitoring results.  

SUMMARY OF MONITORING REQUIREMENTS 

Surface water monitoring is required pursuant to the Project’s 401 Certification, the Limited 

Threat General Order, and the Construction General Permit, as described below. 

401 Certification 

The Clean Water Act (CWA) Section 401 Technically Conditioned Water Quality Certification: 

Nevada Irrigation District, Combie Reservoir Sediment and Mercury Removal Project 

(WDID#5A29CR00068), Nevada and Placer Counties (401 Certification; CRWQCB, December 14, 

2012) requires surface water monitoring: 

a. When performing any in‐water work;

b. In the event that Project activities result in any materials reaching surface waters; or

c. When any activities result in the creation of a visible plume in surface waters.

In‐water work was recently performed to stabilize a levy road that was damaged by high flow 

rates (clean rock was added to the levy bank). Other than this activity, no in‐water work has 

been performed as part of the Project. This season’s work includes dry excavation during the 

reservoir low‐water period.  
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Limited Threat General Order 

The Notice of Applicability (NOA) for General Waste Discharge Requirements Order R5‐2016‐

0076, Limited Threat Discharges to Surface Water, for the Combie Reservoir Sediment and 

Mercury Removal Project (WDRs; CRWQCB, February 16, 2018; amended August 27, 2018; 

Order R5‐2016‐0076‐01, NPDES No. CAG9950002) requires surface water monitoring upon 

initiation of discharge from the proposed dredging and mercury extraction process. The 

dredging and mercury extraction are not part of this season’s Project operations. Effluent 

discharge is not planned until spring/summer 2019. 

Storm Water General Permit 

The project has obtained coverage under the General Permit for Storm Water Discharges 

Associated with Construction and Land Disturbance Activities, Order No. 2009‐0009‐DWQ. 

Monitoring is required during storm water discharge as outlined in the Project’s Storm Water 

Pollution Prevention Plan (SWPPP). 

Monitoring Locations  

Monitoring is to be performed at the following locations:  

1. Upstream out of the influence of the Project (location RSW‐001);

2. Downstream of the work area (location RSW‐002);

3. At the effluent discharge point (location EFF‐001; when discharging); and

4. At storm water discharge locations as set forth in the Project’s SWPPP.

Compliance monitoring is currently being performed at locations RSW‐001 and RSW‐002. A 

map of monitoring locations is attached.  

Monitoring Parameters 

Monitoring parameters for locations RSW‐001 and RSW‐002 are listed below.  

Table 1 – Monitoring Parameters for 401 Certification  

Parameter  Unit  Type of Sample 
Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

Turbidity  NTU  Grab (1) 
Every 4 hours 
during in‐water 
work 

EPA 180.1, Standard 
Method 2130 B‐
2011 (2) 

Settleable material  ml/L  Grab (1) 
Every 4 hours 
during in‐water 
work 

Volumetric (Imhoff 
cone) (2)(5) 

Visible 
construction‐
related pollutants 
(3) 

Observations  Visual Inspections 
Continuous 
throughout the 
construction period 

n/a 

Temperature  degrees C  Grab (1) 
Every 4 hours 
during in‐water 
work 

Standard Method 
2550 B‐2010 (2) 
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Notes: 

(1) Grab sample shall not be collected at the same time each day to get a complete representation of
variations in the receiving water.

(2) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations
(CFR) Part 136 (available at https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are
specified for a given pollutant, method shall be approved by Central Valley Water Board staff.

(3) Visible construction‐related pollutants include oil, grease, foam, fuel, petroleum products, and
construction‐related, excavated, organic or earthen materials.

(4) NTU = nephelometric turbidity unit
(5) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method

detection limit for measurement of settleable solids: Fill an Imhoff cone to the one‐liter mark with a
thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside
surface of the cone with a stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the
volume of settled material in the cone as milliliters per liter. Where a separation of settleable and
floating materials occurs, do not include the floating material in the reading. Notwithstanding any
provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this
part shall be 0.4 ml/l.

Effluent Limitations 

Effluent limitations set forth in the 401 Certification are listed below: 

A. Activities shall not cause turbidity increases in surface water to exceed:

i) Where natural turbidity is less than 1 nephelometric turbidity units (NTU),

controllable factors shall not cause downstream turbidity to exceed 2 NTU;

ii) Where natural turbidity is between 1 and 5 NTU, increases shall not exceed 1 NTU;

iii) Where natural turbidity is between 5 and 50 NTU, increases shall not exceed 20

percent;

iv) Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10

NTU; and

v) Where natural turbidity is greater than 100 NTU, increases shall not exceed 10

percent.

Except that these limits will be eased during in‐water working periods to allow a 

turbidity increase of 15 NTU over background turbidity.  In determining compliance with 

the above limits, appropriate averaging periods may be applied provided that beneficial 

uses will be fully protected.  Averaging periods may only be used with prior approval of 

the Central Valley Water Board staff. 

B. Activities shall not cause settleable matter to exceed 0.1 ml/L in surface waters as

measured in surface waters within 300 feet downstream of the project.

C. Activities shall not cause temperature in surface waters to increase more than 5°F above

natural receiving water temperature for waters with designated COLD or WARM

beneficial uses.
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Reporting 

All reports, notices, or other documents required by the 401 Certification or requested by the 

CRWQCB are to be signed by a principal executive officer, a ranking elected official or a duly 

authorized representative of that person. Any person signing a document under as described 

above shall make the following certification: 

"I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified 

personnel properly gathered and evaluated the information submitted. Based on my inquiry of 

the person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate, and complete. I am aware there are significant penalties for submitting 

false information, including the possibility of fine and imprisonment for knowing violations."  

The 401 Certification requires that routine reports be submitted to the CRWQCB within two 

weeks of initiation of sampling and every two weeks thereafter. Reports are to be submitted to: 

California Regional Water Quality Control Board, Central Valley Region 

11020 Sun Center Drive, #200 

Rancho Cordova, CA 95670‐6114 

Attention:  Stephanie Tadlock, Stephanie.Tadlock@waterboards.ca.gov 

If the Project causes an exceedance of an effluent limitation, or if petroleum products or other 

organic or earthen materials are spilled, the CRWQCB is to be notified immediately. If 

unanticipated discharges to the waters of the United States and/or soil occur, the CRWQCB is to 

be notified in writing within 5 calendar days of occurrence.   

The WDRs require that monitoring reports  be submitted to the CRWQCB on a quarterly basis, 

beginning with the Second Quarter 2018. The discharge is not expected to begin until 

spring/summer 2019; however, a report must be submitted according to the quarterly 

reporting schedule stating that there has been no discharge.  

PRESENTATION AND DISCUSSION OF MONITORING RESULTS 

Surface water compliance monitoring results are presented in the attached tables.  

As described above, this year’s Project operations include only dry excavation of sediment 

during the reservoir’s normal low water period. In‐water work has been limited to placement of 

rock on a levy bank to address damage caused by a temporary increase in Bear River flow rates. 

The increased flow rates resulted from an unanticipated contribution to the Bear River from a 

PG&E canal and are not related to the Project. The levy road has been repaired and the site is 

fully accessible.  
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The increased flow rates in the Bear River resulted in erosion of sediment in the upstream end 

of Combie Reservoir and resulted in exceedance of effluent limitations. Recent monitoring 

results are summarized below: 

 Turbidity 11.9 NTU for RSW‐002 whereas upstream is 1.5 NTU,

 Settleable solids 0.3 mL/L for RSW‐002,

 Slight cloudiness at RSW‐002.

The upstream turbidity is 1.5 NTU and downstream is 11.9 NTU. For in‐water work, the limit for 

turbidity increase is 15 NTU above background. Where no in‐water work is being performed, 

the turbidity is not to increase by more than 1 NTU above background where the natural 

turbidity is between 1 and 5 NTU. Settleable solids is to be less than 0.1 mL/L. 

These exceedances are related to the recent increase in flow rates in the Bear River and the 

subsequent erosion of sediment in the river channel below the normal water level of the 

reservoir. We expect the RSW‐002 turbidity and settleable solids values to gradually return to 

normal as they were last week prior to the increased flows. As mentioned above, the Project 

involves dry excavation and there are no project discharges. 

Sincerely, 

NV5 

Jason W. Muir, C.E. 60167 

Associate Engineer 

attached:  Map of Monitoring Locations 

Summary of Monitoring Results 
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

BJB 11:30 10/03/18 1.5 <0.1 ND 18.1 8.9 100 26 na Prior to site work

BJB 13:15 10/05/18 1.1 <0.1 ND 17.5 9.0 100 30 na

JBA 13:50 10/08/18 0.9 <0.1 ND 14.7 9.6 100 46 na

JBA 16:20 10/08/18 1.2 <0.1 ND 15.1 9.5 100 44 na

JBA 8:15 10/09/18 2.1 <0.1 ND 14.2 7.9 100 79 na

JBA 14:00 10/09/18 2.3 <0.1 ND 16.6 9.3 100 44 na

JBA 8:00 10/10/18 2.0 <0.1 ND 14.2 9.7 100 48 7.0

JBA 12:00 10/10/18 1.0 <0.1 ND 16.5 9.2 100 45 7.0

JBA 10:15 10/11/18 0.8 <0.1 ND 15.8 9.4 152 68 7.5

JBA 14:10 10/11/18 1.2 <0.1 ND 17.1 9.1 152 45 6.7

JBA 8:30 10/12/18 1.8 <0.1 ND 14.8 7.7 152 46 7.2

JBA 14:00 10/12/18 1.1 <0.1 ND 16.3 9.2 152 45 6.6

JBA 9:30 10/13/18 1.9 <0.1 ND 14.9 8.0 152 45 6.6

JBA 14:00 10/13/18 1.5 <0.1 ND 16.4 7.3 152 44 6.6

JBA 9:30 10/15/18 1.6 <0.1 ND 13.5 10.2 111 40 7.4

JBA 13:30 10/15/18 1.5 <0.1 ND 14.7 10.7 111 38 7.3

NGH 11:30 10/16/18 1.5 <0.1 ND 13.2 9.9 125 38 7.0

Effluent Limitations

Receiving Water 
Limitations

Flow increase from Rollins 
Reservoir.

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

Flow increase due to PG&E canal 
flow (additional flow amount 
unknown).

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

NV5 Project #: Project Name: 

4688.02 Combie Reservoir

Perameter

Frequency

Unit

Method

Target RL
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

NV5 Project #: Project Name: 

4688.02 Combie Reservoir

Perameter

Frequency

Unit

Method

Target RL

JBA 15:30 10/16/18 1.5 <0.1 ND 14.7 9.5 133 41 7.3

Notes:  * Flow data obtained for Bear River at Hwy 174 crossing on-line from www.dreamflows.com (does not include additional down stream inputs).;  na = not available; ND = not detected
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

BJB 11:30 10/03/18 10.1 0.1 ND 18.6 8.8 100 33 na Prior to site work.

BJB 15:30 10/03/18 11.7 0.1 ND 19.1 8.7 100 34 na

BJB 12:45 10/05/18 3.7 <0.1 ND 18.9 8.8 100 37 na

JBA 12:08 10/08/18 3.6 0.1 ND 16.9 8.5 100 51 na

JBA 15:40 10/08/18 3.0 0.1 ND 16.5 9.2 100 52 na

JBA 9:15 10/09/18 3.0 <0.1 ND 15.5 7.2 100 49 na

JBA 13:15 10/09/18 3.2 <0.1 ND 17.2 8.0 100 47 na

JBA 7:15 10/10/18 4.7 <0.1 ND 14.4 9.6 100 76 7.0

JBA 12:30 10/10/18 2.5 <0.1 ND 17.2 9.1 100 47 6.5

JBA 10:00 10/11/18 6.3 <0.1 sl. cloudy 16.5 9.2 152 50 6.7

JBA 15:05 10/11/18 6.6 0.2 cloudy 17.2 6.7 152 46 7.0

JBA 7:45 10/12/18 6.6 0.2 sl. cloudy 14.3 8.5 152 57 7.2

JBA 14:30 10/12/18 6.2 <0.1 sl. cloudy 17.2 9.1 152 45 6.7

JBA 8:00 10/13/18 16.2 0.2 sl. cloudy 14.3 9.7 152 54 7.4

JBA 12:15 10/13/18 13.9 0.3 cloudy 16.5 9.2 152 45 6.6

Method

Target RL

Effluent Limitations

Increase flow in Bear R causes 
relase of stagnant water in stagnant 
Bear R segment. Not project 
related.

Flow increase due to PG&E canal 
flow (additional flow amount 
unknown) causing erosion of sed in 
channel. Not project related.

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Receiving Water 
Limitations

RESULTS

Perameter

Frequency

Unit
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Method

Target RL

Effluent Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Receiving Water 
Limitations

RESULTS

Perameter

Frequency

Unit

JBA 10:30 10/15/18 14.8 <0.1 sl. cloudy 15.2 9.8 111 37 7.3

JBA 14:30 10/15/18 8.6 <0.1 sl. cloudy 18.2 8.8 111 37 7.2

JBA 13:45 10/16/18 11.9 0.3 sl. cloudy 15.8 9.4 125 44 7.2

Location RSW-002 now accessible 
again. Turbidity and solids appear 
to be residual effects from high flow 
period. There are no project 
discharages and causeway 
damage resulting from high flow 
has been repaired.

Notes:  * Flow data obtained for Bear River at Hwy 174 crossing on-line from www.dreamflows.com (does not include additional down stream inputs).;  na = not available; ND = not detected

Monitoring performed at 
confluence. Location RSW-002 is 
farther down stream and was not 
accessible.
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Project No. 4688.02 

November 19, 2018 

 

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA  95945 

 

Attention:  Greg Jones, Assistant General Manager 

 

Reference:  Combie Reservoir Sediment and Mercury Removal Project 

    FATR #2135 

Meadow Vista, California 

 

Subject:  Summary of Surface Water Quality Monitoring 

 

Dear Mr. Jones: 

NV5 prepared this letter to summarize the results of surface water monitoring performed for 

the Combie Reservoir Sediment and Mercury Removal Project in 2018 pursuant to the Project’s 

Clean Water Act (CWA) Section 401 Technically Conditioned Water Quality Certification (401 

Certification).   

BACKGROUND 

Surface water monitoring is required pursuant to the Project’s 401 Certification (WDID 

#5A29CR00068) issued by the California Regional Water Quality Control Board (CRWQCB; 

December 14, 2012): 

a. When performing any in‐water work;  

b. In the event that Project activities result in any materials reaching surface waters; or 

c. When any activities result in the creation of a visible plume in surface waters. 

In‐water work was performed as part of the Project on two occasions to stabilize a levy road 

that was damaged by high flow rates (clean rock was added to the levy bank). Other than this 

activity, no in‐water work was performed as part of the Project during 2018. This season’s work 

included dry excavation during the reservoir low‐water period.  

Monitoring was performed at the following locations:  

1. Upstream out of the influence of the Project (location RSW‐001);  

2. Downstream of the work area (location RSW‐002); and 

3. Supplemental locations upstream of RSW‐002. 
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Compliance monitoring locations RSW‐001 and RSW‐002 are depicted on the attached map. 

Monitoring parameters are listed below.  

Table 1 – Monitoring Parameters for 401 Certification  

Parameter  Unit  Type of Sample 
Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

Turbidity  NTU  Grab (1) 
Every 4 hours during 
in‐water work 

EPA 180.1, Standard 
Method 2130 B‐
2011 (2) 

Settleable material  ml/L  Grab (1) 
Every 4 hours during 
in‐water work 

Volumetric (Imhoff 
cone) (2)(5) 

Visible construction‐
related pollutants (3) 

Observations 
Visual 
Inspections 

Continuous 
throughout the 
construction period 

n/a 

Temperature  degrees C  Grab (1) 
Every 4 hours during 
in‐water work 

Standard Method 
2550 B‐2010 (2) 

Notes: 

(1) Grab sample shall not be collected at the same time each day to get a complete representation of 
variations in the receiving water. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations 
(CFR) Part 136 (available at https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are 
specified for a given pollutant, method shall be approved by Central Valley Water Board staff. 

(3) Visible construction‐related pollutants include oil, grease, foam, fuel, petroleum products, and 
construction‐related, excavated, organic or earthen materials. 

(4) NTU = nephelometric turbidity unit 
(5) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method 

detection limit for measurement of settleable solids: Fill an Imhoff cone to the one‐liter mark with a 
thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside 
surface of the cone with a stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the 
volume of settled material in the cone as milliliters per liter. Where a separation of settleable and 
floating materials occurs, do not include the floating material in the reading. Notwithstanding any 
provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this 
part shall be 0.4 ml/l.  

Effluent limitations set forth in the 401 Certification are listed below: 

A. Activities shall not cause turbidity increases in surface water to exceed: 

i) Where natural turbidity is less than 1 nephelometric turbidity units (NTU), 

controllable factors shall not cause downstream turbidity to exceed 2 NTU; 

ii) Where natural turbidity is between 1 and 5 NTU, increases shall not exceed 1 NTU; 

iii) Where natural turbidity is between 5 and 50 NTU, increases shall not exceed 20 

percent; 

iv) Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10 

NTU; and 

v) Where natural turbidity is greater than 100 NTU, increases shall not exceed 10 

percent.    
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Except that these limits will be eased during in‐water working periods to allow a 

turbidity increase of 15 NTU over background turbidity.  In determining compliance with 

the above limits, appropriate averaging periods may be applied provided that beneficial 

uses will be fully protected.  Averaging periods may only be used with prior approval of 

the Central Valley Water Board staff. 

B. Activities shall not cause settleable matter to exceed 0.1 ml/L in surface waters as 

measured in surface waters within 300 feet downstream of the project. 

C. Activities shall not cause temperature in surface waters to increase more than 5°F above 

natural receiving water temperature for waters with designated COLD or WARM 

beneficial uses. 

REPORTING REQUIREMENTS 

All reports, notices, or other documents required by the 401 Certification or requested by the 

CRWQCB are to be signed by a principal executive officer, a ranking elected official or a duly 

authorized representative of that person. Any person signing a document under as described 

above shall make the following certification: 

"I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified 

personnel properly gathered and evaluated the information submitted. Based on my inquiry of 

the person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate, and complete. I am aware there are significant penalties for submitting 

false information, including the possibility of fine and imprisonment for knowing violations."  

The 401 Certification requires that routine reports be submitted to the CRWQCB within two 

weeks of initiation of sampling and every two weeks thereafter. Reports are to be submitted to: 

California Regional Water Quality Control Board, Central Valley Region 

11020 Sun Center Drive, #200 

Rancho Cordova, CA 95670‐6114 

Attention:  Stephanie Tadlock, Stephanie.Tadlock@waterboards.ca.gov 

If the Project causes an exceedance of an effluent limitation, or if petroleum products or other 

organic or earthen materials are spilled, the CRWQCB is to be notified immediately. If 

unanticipated discharges to the waters of the United States and/or soil occur, the CRWQCB is to 

be notified in writing within 5 calendar days of occurrence.   

The WDRs require that monitoring reports  be submitted to the CRWQCB on a quarterly basis, 

beginning with the Second Quarter 2018. When no work is being performed, report must be 

submitted according to the quarterly reporting schedule stating that there has been no 

discharge.  
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PRESENTATION AND DISCUSSION OF MONITORING RESULTS 

Surface water compliance monitoring results are presented in the attached tables. As described 

above, this year’s Project operations include only dry excavation of sediment during the 

reservoir’s normal low water period. In‐water work has been limited to placement of rock on a 

levy bank and the addition of a culvert. This in‐water work did not result in the exceedance of 

effluent limitations at downstream location RSW‐002.  

The increased flow rates in the Bear River and the corresponding erosion of the low water 

channel in the reservoir at and downstream of the Project location resulted in a temporary 

increase in turbidity and settleable solids at location RSW‐002. These results, as documented on 

the attached tables, are not related to the Project. Rather, they were caused by the 

unanticipated flow increase in the Bear River and the subsequent erosion of the low water 

channel within the reservoir. Turbidity and settleable solids returned to normal at RSW‐002 

when the flow rates decreased. The Project included dry excavation of sediment and there 

were no project discharges. 

Sincerely, 

NV5 

 

Jason W. Muir, C.E. 60167 

Associate Engineer 

attached:  Map of Monitoring Locations 

    Summary of Monitoring Results 

F:\1  Projects\4688  NID  Combie  Reservoir\4688.02  PM  for  Sediment  and  Mercury  Removal  Project\15  Water  Quality  Monitoring\4688.02 

Summary of Surface Water Monitoring, Combie Reservoir Sediment Removal Project 2018.11.19.docx 





Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

BJB 11:30 10/03/18 1.5 <0.1 ND 18.1 8.9 100 26 na Prior to site work

BJB 13:15 10/05/18 1.1 <0.1 ND 17.5 9.0 100 30 na

JBA 13:50 10/08/18 0.9 <0.1 ND 14.7 9.6 100 46 na

JBA 16:20 10/08/18 1.2 <0.1 ND 15.1 9.5 100 44 na

JBA 8:15 10/09/18 2.1 <0.1 ND 14.2 7.9 100 79 na

JBA 14:00 10/09/18 2.3 <0.1 ND 16.6 9.3 100 44 na

JBA 8:00 10/10/18 2.0 <0.1 ND 14.2 9.7 100 48 7.0

JBA 12:00 10/10/18 1.0 <0.1 ND 16.5 9.2 100 45 7.0

JBA 10:15 10/11/18 0.8 <0.1 ND 15.8 9.4 152 68 7.5

JBA 14:10 10/11/18 1.2 <0.1 ND 17.1 9.1 152 45 6.7

JBA 8:30 10/12/18 1.8 <0.1 ND 14.8 7.7 152 46 7.2

JBA 14:00 10/12/18 1.1 <0.1 ND 16.3 9.2 152 45 6.6

JBA 9:30 10/13/18 1.9 <0.1 ND 14.9 8.0 152 45 6.6

JBA 14:00 10/13/18 1.5 <0.1 ND 16.4 7.3 152 44 6.6

JBA 9:30 10/15/18 1.6 <0.1 ND 13.5 10.2 111 40 7.4

JBA 13:30 10/15/18 1.5 <0.1 ND 14.7 10.7 111 38 7.3

NGH 11:30 10/16/18 1.5 <0.1 ND 13.2 9.9 125 38 7.0

Flow increase due to PG&E canal 
flow (additional flow amount 
unknown).

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

Flow increase from Rollins Reservoir.

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

JBA 15:30 10/16/18 1.5 <0.1 ND 14.7 9.5 133 41 7.3

JBA 9:20 10/17/18 1.0 <0.1 ND 13.5 na 133 49 6.7

JBA 13:15 10/17/18 2.2 <0.1 ND 15.5 na 133 46 6.2
Teichert water pump is running 
upstream.

JBA 10:00 10/18/18 1.6 <0.1 ND 13.8 na 104 46 6.8

JBA 14:00 10/18/18 1.9 <0.1 ND 15.2 na 104 50 6.6

NGH 10:00 10/19/18 3.5 <0.1 ND 13.9 na 125 48 7.0

NGH 14:00 10/19/18 4.6 <0.1 ND 14.7 na 125 50 6.7

JBA 8:30 10/20/18 5.1 <0.04 ND 14.2 9.5 107 43 7.4

JBA 12:30 10/20/18 4.1 <0.04 ND 16.2 9.1 107 38 7.5

NGH 10:15 10/22/18 6.0 <0.04 ND 14.1 11.7 90 34 7.9

NGH 2:35 10/22/18 5.1 <0.04 ND 18.0 9.0 90 42 7.5

NGH 10:00 10/23/18 5.4 <0.04 ND 12.5 8.6 90 42 6.5

NGH 14:15 10/23/18 5.9 <0.04 ND 14.6 9.0 90 36 6.8

NGH 10:00 10/24/18 5.2 <0.04 ND 13.1 9.0 90 52 7.0

NGH 13:45 10/24/18 5.4 <0.04 ND 15.3 9.1 90 54 6.9

JBA 10:00 10/25/18 4.7 <0.04 ND 14.5 7.8 107 53 7.3
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

JBA 13:45 10/25/18 4.5 <0.04 ND 16.1 8.0 >107 55 6.8
Flow appears to have increased but 
not at online Rollins gauge location

JBA 8:00 10/26/18 4.7 <0.04 ND 13.2 8.7 109 34 6.5

JBA 7:45 10/27/18 3.7 <0.04 ND 13.9 7.6 109 44 6.6

JBA 11:30 10/27/18 3.5 <0.04 ND 16.0 7.1 109 43 6.9

JBA 7:30 10/29/18 2.8 <0.04 ND 14.0 8.5 109 44 6.6

JBA 12:00 10/29/18 3.1 <0.04 ND 15.9 8.0 109 43 6.5

NGH 10:05 10/30/18 2.6 <0.04 ND 12.9 7.6 94 43 7.8

NGH 14:10 10/30/18 2.8 <0.04 ND 15.4 8.2 94 41 7.3

NGH 8:30 10/31/18 2.9 <0.04 ND 11.9 8.6 94 44 7.3

NGH 12:10 10/31/18 2.5 <0.04 ND 14.1 9.3 94 43 6.7

JBA 7:56 11/01/18 2.5 <0.04 ND 12.5 8.1 109 42 6.9

JBA 11:50 11/01/18 2.6 <0.04 ND 15.1 8.8 109 43 6.7

JBA 12:15 11/02/18 2.5 <0.04 ND 15.3 7.7 80 43 7.0

JBA 16:10 11/02/18 2.1 <0.04 ND 15.2 8.4 80 43 6.9

JBA 8:00 11/03/18 2.3 <0.04 ND 12.2 8.8 73 45 6.9

JBA 12:15 11/03/18 2.1 <0.04 ND 15.7 8.2 73 45 6.9

NGH 8:30 11/05/18 2.3 <0.04 ND 13.9 7.8 56 37 na
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

NGH 12:30 11/05/18 2.0 <0.04 ND 14.7 8.6 56 46 6.7

NGH 9:36 11/06/18 2.3 <0.04 ND 12.2 8.8 56 47 6.7

NGH 13:35 11/06/18 1.7 <0.04 ND 13.7 8.4 56 45 6.7

NGH 10:04 11/07/18 1.9 <0.04 ND 11.6 8.8 43 47 na

NGH 14:00 11/07/18 1.5 <0.04 ND 12.6 10.3 43 46 na

JBA 8:00 11/08/18 3.2 <0.04 ND 9.0 9.0 53 50 6.6 Low water, rocks exposed

JBA 13:15 11/08/18 3.8 <0.04 ND 13.3 9.9 53 49 7.3 Water lower than this morning

JBA 8:00 11/09/18 2.6 <0.04 ND 8.5 9.9 84 47 6.5

JBA 13:30 11/09/18 1.7 <0.04 ND 11.4 9.5 84 46 7.2

JBA 7:50 11/10/18 1.9 <0.04 ND 8.3 9.6 84 45 6.5

JBA 12:45 11/10/18 1.5 <0.04 ND 11.9 9.3 84+ 43 7.1

NGH 9:15 11/12/18 1.4 <0.04 ND 10.4 9.0 64 42 na

NGH 13:00 11/12/18 1.4 <0.04 ND 10.4 10.3 64 42 na

NGH 10:31 11/13/18 1.3 <0.04 ND 9.6 9.4 63 44 na

NGH 14:26 11/13/18 1.3 <0.04 ND 10.2 10.3 63 43 na

NGH 10:10 11/14/18 1.1 <0.04 ND 9.5 9.4 63 43 7.1

NGH 14:01 11/14/18 1.2 <0.04 ND 10.5 10.2 63 43 7.0
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

Notes:  * Flow data obtained for Bear River at Hwy 174 crossing on-line from www.dreamflows.com (does not include additional down stream inputs).;  na = not available; ND = not detected
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

BJB 11:30 10/03/18 10.1 0.1 ND 18.6 8.8 100 33 na Prior to site work.

BJB 15:30 10/03/18 11.7 0.1 ND 19.1 8.7 100 34 na

BJB 12:45 10/05/18 3.7 <0.1 ND 18.9 8.8 100 37 na

JBA 12:08 10/08/18 3.6 0.1 ND 16.9 8.5 100 51 na

JBA 15:40 10/08/18 3.0 0.1 ND 16.5 9.2 100 52 na

JBA 9:15 10/09/18 3.0 <0.1 ND 15.5 7.2 100 49 na

JBA 13:15 10/09/18 3.2 <0.1 ND 17.2 8.0 100 47 na

JBA 7:15 10/10/18 4.7 <0.1 ND 14.4 9.6 100 76 7.0

JBA 12:30 10/10/18 2.5 <0.1 ND 17.2 9.1 100 47 6.5

JBA 10:00 10/11/18 6.3 <0.1 sl. cloudy 16.5 9.2 152 50 6.7

JBA 15:05 10/11/18 6.6 0.2 cloudy 17.2 6.7 152 46 7.0

JBA 7:45 10/12/18 6.6 0.2 sl. cloudy 14.3 8.5 152 57 7.2

JBA 14:30 10/12/18 6.2 <0.1 sl. cloudy 17.2 9.1 152 45 6.7

JBA 8:00 10/13/18 16.2 0.2 sl. cloudy 14.3 9.7 152 54 7.4

JBA 12:15 10/13/18 13.9 0.3 cloudy 16.5 9.2 152 45 6.6

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Increase flow in Bear R causes 
relase of stagnant water in stagnant 
Bear R segment. Not project 
related.

Flow increase due to PG&E canal 
flow (additional flow amount 
unknown) causing erosion of sed in 
channel. Not project related.

Receiving Water 
Limitations

RESULTS
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

JBA 10:30 10/15/18 14.8 <0.1 sl. cloudy 15.2 9.8 111 37 7.3

JBA 14:30 10/15/18 8.6 <0.1 sl. cloudy 18.2 8.8 111 37 7.2

JBA 13:45 10/16/18 11.9 0.3 sl. cloudy 15.8 9.4 125 44 7.2

Location RSW-002 now accessible 
again. Turbidity and solids appear 
to be residual effects from high flow 
period. There are no project 
discharages and causeway 
damage resulting from high flow 
has been repaired.

JBA 10:15 10/17/18 18.3 0.4 cloudy 15.3 na 133 46 6.2

JBA 14:15 10/17/18 19.6 0.2 cloudy 16.0 na 133 44 6.3

JBA 8:00 10/18/18 18.6 0.4 cloudy 12.2 na 104 51 7.0

JBA 12:00 10/18/18 28.6 0.3 cloudy 15.7 na 104 46 6.4

NGH 8:40 10/19/18 9.4 0.1 ND 12.9 na 125 45 7.1

NGH 12:40 10/19/18 12.3 <0.04 ND 14.4 na 125 47 6.7

JBA 9:45 10/20/18 7.4 0.09 sl. cloudy 15.7 8.6 107 36 7.4

JBA 13:20 10/20/18 9.3 0.1 sl. cloudy 17.6 9.7 107 37 7.5

NGH 8:30 10/22/18 6.6 <0.04 ND 15.3 10.3 90 39 7.2

Monitoring performed at 
confluence. Location RSW-002 is 
farther down stream and was not 
accessible.

11/19/2018 Page 2 of 5 4688.02 Water Quality Monitoring.xlsx



Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

NGH 12:45 10/22/18 8.0 <0.04 ND 15.9 10.2 90 40 7.1

NGH 8:30 10/23/18 13.7 <0.04 ND 14.3 8.7 90 49 7.3

NGH 12:30 10/23/18 12.2 <0.04 ND 15.7 9.2 90 41 6.7

NGH 8:30 10/24/18 11.8 <0.04 ND 14.5 8.9 90 58 6.7

NGH 12:35 10/24/18 9.3 <0.04 ND 15.5 8.6 90 59 6.5

JBA 8:05 10/25/18 8.9 0.08 sl. cloudy 12.8 7.8 107 54 7.2

JBA 12:00 10/25/18 11.2 <0.04 sl. cloudy 16.9 8.3 107 60 7.0

JBA 10:15 10/26/18 57.8 0.4 cloudy 15.5 7.7 109+ 37 6.9

JBA 9:30 10/27/18 8.5 <0.04 cloudy 14.9 7.3 109+ 45 7.0

JBA 12:45 10/27/18 15.4 0.09 cloudy 17.9 7.2 109+ 45 7.0

JBA 9:00 10/29/18 13.2 <0.04 cloudy 14.9 7.6 109+ 44 7.0 200 ft down from causeway repair

JBA 13:15 10/29/18 5.6 <0.04 ND 18.1 7.6 109+ 45 6.7
200 ft down from causeway repair. 
Almost done placing rock on top.

NGH 8:30 10/30/18 9.8 <0.04 ND 13.5 8.2 94 45 7.4

NGH 12:25 10/30/18 5.4 <0.04 ND 15.6 8.3 94 45 7.2

NGH 10:05 10/31/18 6.4 <0.04 ND 14.8 8.6 94 47 6.9

NGH 13:56 10/31/18 7.5 <0.04 ND 15.5 9.3 94 46 6.5

RSW-002 not accessible during 
causeway repair. Sampling 
performed at supplemental location 
(Pond 3 outlet 200 ft downstream of 
causeway) when accessible
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

JBA 9:45 11/01/18 9.0 <0.1
slightly 
cloudy

13.9 7.3 109 45 7.1

Below Bear confluence.  Original 
downstream location by branch 
(long walk) downstream from Bear.

JBA 13:15 11/01/18 6.9 <0.1
slightly 
cloudy

16.2 8.0 109 45 6.6

200' from excavator and upstream 
from Bear River confluence 
upstream from Bear

JBA 11:30 11/02/18 7.1 <0.04 sl. cloudy 15.6 7.9 80 44 7.0
Standard site 200 ft ds from 
excavator and silt fence

JBA 15:20 11/02/18 4.3 <0.04 sl. cloudy 16.3 7.7 80 44 6.6
Standard site 200 ft ds from 
excavator and silt fence

JBA 9:08 11/03/18 4.3 <0.04 ND 13.1 8.1 73 44 7.0
Standard above Bear conf 200 ft ds 
from excavator

JBA 13:20 11/03/18 4.0 <0.04 ND 16.2 8.5 73 45 6.9
Standard above Bear conf 200 ft ds 
from excavator

NGH 9:05 11/05/18 3.7 <0.04 ND 15.0 8.4 56 44 6.6

NGH 13:10 11/05/18 3.6 <0.04 ND 15.1 8.6 56 47 6.8

NGH 8:00 11/06/18 3.5 <0.04 ND 13.5 8.3 56 47 na

NGH 12:15 11/06/18 3.2 <0.04 ND 14.8 8.5 56 48 6.7

NGH 8:30 11/07/18 3.7 <0.04 ND 14.1 9.1 43 49 na

NGH 12:32 11/07/18 3.5 <0.04 ND 14.6 8.9 43 49 na

JBA 10:00 11/08/18 4.6 <0.04 ND 13.7 7.9 53 48 6.9
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

JBA 14:09 11/08/18 4.2 <0.04 ND 14.4 8.0 <53 48 7.0

JBA 10:00 11/09/18 4.4 <0.04 ND 12.6 8.7 84 48 7.1

JBA 14:15 11/09/18 3.3 <0.04 ND 12.6 8.7 84+ 48 7.1

JBA 12:00 11/10/18 3.6 <0.04 ND 13.3 8.6 84+ 49 7.0

NGH 9:35 11/12/18 3.7 <0.04 ND 11.0 10.4 64 48 6.5

NGH 13:30 11/12/18 3.6 <0.04 ND 11.1 10.5 64 48 6.6

NGH 9:02 11/13/18 3.6 <0.04 ND 10.3 10.5 63 48 na

NGH 13:06 11/13/18 3.6 <0.04 ND 10.6 10.5 63 47 na

NGH 9:37 11/14/18 3.5 <0.04 ND 9.7 10.4 63 47 7.1

NGH 13:30 11/14/18 3.0 <0.04 ND 10.4 10.0 63 47 6.8

Notes:  * Flow data obtained for Bear River at Hwy 174 crossing on-line from www.dreamflows.com (does not include additional down stream inputs).;  na = not available; ND = not detected

Flow has increased based on level 
of water flowing in culverts
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SECTION 1 - PURPOSE 
The Nevada Irrigation District (NID) is requesting proposals (RFP) from interested entities for the 
purchase, loading, and transport of sediment removed from Combie Reservoir. 

SECTION 2 – ABOUT NID 
NID is a diversified water resource district in the foothills of Northern California’s Sierra Nevada 
Mountains.  NID is governed by an elected Board of Directors representing five divisions within 
its approximate 287,000-acre boundary. The District provides treated water to approximately 
19,000 customers and raw water to approximately 6,000 customers in Nevada, Placer and Yuba 
Counties.  NID owns and operates eight hydroelectric power plants with all power produced sold 
to Pacific Gas & Electric.  NID operates recreation facilities at the District’s storage reservoirs in 
the foothills and mountains of the Northern Sierra.  NID employs over 200 regular, full-time 
employees and headquartered at an 18-acre site located on 1036 West Main Street in Grass 
Valley, CA.    

SECTION 3 – BACKGROUND 
Combie Reservoir, located on the Bear River northeast of the City of Auburn, straddles the 
Nevada-Placer County line east of the Lake of the Pines community in Nevada County and west 
of the Meadow Vista community in Placer County.  Combie reservoir is one of three 
impoundments on the Bear River.   

NID received funding from the California Department of Water Resources (DWR) Riverine 
Stewardship Program to restore water storage capacity in Combie Reservoir by testing, removing 
and treating mercury contained in the sediment (Project).   

NID, through its contract with Great Lakes Environmental and Infrastructure, has tested, removed, 
transported, and stored approximately 40,000 cubic yards of sediment from Combie Reservoir 
produced from the 2018 sediment removal operations (Material).  The Material is currently stored 
on leased land near the project site (Dry Sediment Storage Site as depicted on attached map).  
The Material has been treated with winterized storm-prevention methods including tarps and 
seed-stabilized bonded fiber matrix application.   

In addition to the approximately 40,000 yards of Material already removed and stored, it is 
anticipated an additional 30,000 cubic yards will be removed from the reservoir, treated and stored 
as a result of sediment removal operations to be conducted starting in April 2019. The additional 
Material will be available for off-hauling throughout the Summer of 2019. 

Third party test results indicate that the Material does not exceed California Environmental 
Protection Agency minimum residential thresholds for mercury in soil.  
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SECTION 4 – PROBLEM STATEMENT/ SCOPE OF WORK  
NID wishes to enter into a Purchase and Sale of Material contract with one firm for the purchase, 
loading, and off-hauling of all Material from the Storage Site, and the smoothing and cleaning up 
of the Storage Site upon completion of loading and off-hauling. Performance of the tasks below 
shall be subject to a “Removal Plan”, to be negotiated between NID, the Lessor of the Storage 
Site and the successful respondent prior to commencing removal activities. All parties will use 
commercially reasonable efforts in such negotiations to ensure the Removal Plan is consistent 
with the objectives of the Scope of Work to be performed by the successful respondent. A draft 
‘Agreement for Purchase and Sale of Material In Place’ to be executed between NID and the 
successful respondent is attached hereto for reference.  

(a) Purchase and Sale of Material  

The proposal should contemplate the acquisition of all of the Material produced by the Project 
during the 2018 and 2019 Sediment Removal efforts. The anticipated total Material output is 
approximately 70,000 cubic yards, though the actual output may differ from this estimate. Material 
will be sold to the Contractor in “As–Is Where Is” condition, with no warranty whatsoever regarding 
the quality of the Material, or its suitability for a particular purpose. The Point of Change of 
Ownership shall be at the Storage Site upon the loading of the Material by the purchaser’s 
equipment.  Contractor shall pay for the Material on a per cubic yard off–hauled basis as 
calculated based upon the average of two factors: (i) the number of truckloads of Material 
removed from the Storage Site multiplied by the rated cubic yard capacity of the dump body of 
each truckload hauled away; and (ii) each truckload weight measured at the nearest public 
commercial scale location. 

(b) Loading and Off–Hauling of Material   

The purchaser will, at its own expense, load and haul all Material stored upon the Storage Site 
using its own labor, equipment, and vehicles. All Material must be removed from the Storage Site 
not later than August 1, 2021.  

The Purchaser’s proposal should include a description of the personnel, equipment, vehicles, and 
work plan it intends to utilize in the loading and off-hauling of Material.   

(c) Smoothing and Clean Up of Storage Site Upon Removal of All Material  

Upon the completion of loading and off-hauling of the Material output from the Storage Site, the 
purchaser will, at its own expense, smooth over the surface from which the Material has been 
stored and loaded.  

(d) Consistency with CEQA and Other Regulatory Requirements  

The Scope of Work shall be consistent with all CEQA documents, and Mitigation Monitoring and 
Reporting Program, an addendum thereto, approved by the NID Board of Directors on September 
23, 2009, and May, 2018 respectively. (Available upon request).  The Purchaser shall work with 
NID to ensure all air quality standards and requirements are achieved, and follow appropriate 
worker safety programs.  
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SECTION 5 – PUBLIC WORK; PROPOSAL CRITERIA AND 
SUBMISSION 

1. Public Work  

The Scope of Work contemplated by this Request For Proposals is “Public Work” subject to 
provisions of the California Labor Code applicable to Prevailing Wage, California Labor Code § 
1720 et. Seq. Public Works requirements include:  

(a) Using the appropriate number of apprentices on the job site (Labor Code § 1777.5)  
(b) Maintaining necessary workers’ compensation coverage.  
(c) Keeping accurate records of the work performed on the project.  
(d) Permitting inspection of payroll records.  
(e) Complying with any other legal requirements, including but not limited to those found 

in Labor Code §§ 1720 – 1861 and California Code of Regulations Title 8, §§ 1600 – 
16414.  

 

2. Timeline  

NID will endeavor to administer the proposal and selection process according to the below 
schedule.  NID reserves the right to modify activities, timeline or any other aspect if necessary. 

(a)  Timeline 

Release of RFP by NID January 25, 2019 

Deadline for Questions February 8, 2019 

Proposals Due to NID February 15, 2019 

Meetings with top ranking Respondents TBD If Necessary 

Est. Award of Purchase – Sale Agreement February 22, 2019 

 
 

3. Proposal Criteria and Format  

The following Proposal form questions shall be answered in their entirety in the Proposal. The 
Contract for Purchase and Sale is included with these materials for information only. Any 
proposed revisions shall be submitted with the proposal. Please return the entire Proposal form 
with the other information as requested.  

(a) Please state a Price per each Cubic Yard of Removed Material to be paid to NID.  
(b) Please provide the Proposed timeline for Material Removal.  
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(c) Please provide a description of the plan for loading and hauling the Material.  
(d) Please describe the capabilities, areas of expertise, and related experience of your 

firm concerning safe loading and off- hauling of aggregate Material.  
(e)  Provide a list of any anticipated subcontractors, the subcontractors duties, and the 

experience of the subcontractor. 
(f) Please list representative projects of this nature completed by the firm in the last five 

years along with reference contact names and phone numbers. 
(g) Please list the personnel who are proposed to perform the work along with a chart 

showing their proposed duties and areas of responsibility on this project.  
(h) Please show clearly who will be the individual designated as Project Manager with the 

lead role for this project. Please show projects listed under question number 1 for 
which this individual was a responsible manager. 

(i) Please submit a detailed work plan with tasks, listing milestones and estimated 
completion times for the wok phases on this project. This listing is an estimate only 
and will not be deemed binding. 

(j) Review the District’s contract documents attached to this RFP. Any requests for 
modification must be provided with the proposal. 

 

4. Pre – Submittal Inquiries.  

Inquiries concerning this RFP should be directed by email or phone to Greg Jones, Assistant 
General Manager, jonesg@nidwater.com, (530) 271-6826.  All inquiries must be received by 
5:00pm on Friday, February, 25 2019. 

Proposals should be received no later than 5:00pm on Friday, February 15, 2019.  Proposals will 
be accepted in the form of a PDF or Word document by email to jonesg@nidwater.com or by hard 
copy to: 

 
Greg Jones, Assistant General Manager 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 

 

SECTION 6 – RFP ATTACHMENTS 
Below is a list of documents attached to this RFP to assist prospective Purchaser in their 
response: 

1. Project Site Map  
2. January 25, 2018 Final Sediment Characterization Report (Appendix A, B and C are 

available upon request)  
3. November 20, 2018 Summary of Sediment Sampling and Analysis 
4. Draft Agreement for Purchase and Sale of Material   

mailto:jonesg@nidwater.com
mailto:jonesg@nidwater.com
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SECTION 7 – SELECTION PROCESS 
The District may in its sole discretion issue a written request for clarification to some or all 
Qualified Respondents for the purpose of clarifying any ambiguities in the Proposal(s) and 
additional information which the District deems necessary to complete the Proposal evaluation. 
Furthermore, the District may in its sole discretion conduct additional due diligence investigations 
as regards any information contained in the Proposals.  

1. Bona Fide Offer and Right of First Refusal  

NID is party to a Lease and amendments thereto which obligate the District to provide notice of 
any bona fide offer to purchase Material output of NID’s Combie Sediment Removal Project, 
including the Material that is the subject of this RFP. The Counterparty to the Lease has the right, 
but not the obligation, to purchase the Material on the same terms and conditions as those set 
forth in the Bona Fide Offer.  

NID will consider a qualifying response to the RFP to constitute a Bona Fide Offer. As a result, 
NID will provide qualifying and responsive RFP responses to the Lessor. The Lessor must make 
an election within three (3) business days of the Offer Notice of whether it intends to exercise the 
option to purchase the Material on the same terms and conditions set forth therein. If the Lessor 
declines to exercise the option to purchase the Material, NID will be free to contract with the third 
party.  

2. Reservation of Right to Conduct Further Negotiations  

It is the District’s intent to enter into a Contract with the successful Qualified Respondent, but the 
Agency reserves the right to negotiate all terms and conditions, including scope of services and 
cost, with the preferred Qualified Respondent.   As part of the contract negotiation process, the 
District may request further details from the preferred Qualified Respondent. 

1. All proposals submitted will be reviewed by NID.  Additional information and/or invitation 
to NID to provide a presentation may be requested. 
 

2. Responses may be in Word or Adobe PDF format and should include the information 
requested herein.  
 

3. NID will select the Purchaser that provides the most value to the District.  Determination 
and value to NID shall be based upon the following weighted factors:  

a. 50%:  Purchase price 
b. 50%: Ability to effectively, efficiently and safely remove all Material within in 

proposed timeline  
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

Agreement Number: 4600012439 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET 
SEQ. 

PROGRESS REPORT #4 

REPORT PERIOD 
February 1, 2019 – April 30, 2019 

PROJECT STATUS 
This period defines winterization and storm water prevention for maintenance of the sediment 
stockpiles, containment berms, drainage channels and discharge points after approximately 
thirteen individual rain events hit the area.  In particular, activities relating to this report are 
below as referenced in Exhibit F of the Agreement #4600012439. 

Sediment Stockpile & SWPP, Late February Storm 
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Legal Matters 
There were no legal matters concerning the project during this time.  

Engineering Evaluations 
 In coordination with GLEI and NV5 and Pegasus, partners continued to re-define the

sediment processing activities, dredge velocity capacities and overall project
effectiveness.

 Partners determined that the highest concentration of mercury has the potential to be
found in the sands deposited near the inlet of the Bear River into the reservoir.  Dredging
operations will focus on this section outlined in red circle below.

Area of Focus for Dredging Due To Highest Concentration of Hg from Testing Results 
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Plan View of Process Layout 

 During this period, NV5 staff assessed, monitored and reported on site conditions as
defined in the Storm Water Pollution Prevention (SWPP) Plan section 7.6.2 Rain Event
Triggered Observations and Inspections.

 During most of these rain event inspections, gaps had been exposed in the plastic-
covered stockpiles after rain & wind events.  Due to adequate maintenance, installation
and control for SWPP mitigation measures, water quality testing at discharge points did
not exceed water quality standards during this period.

 Continued SWPP mitigation and controls were recommended and implemented; these
included plastic covering of stockpiles to fill gaps from wind, wattle installations and
maintenance along drainage routes, silt-fencing installation and maintenance below
stockpiles, blown straw onto stockpiles and levy road, and repairs to containment berms.
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Stockpile with blown straw, silt fence and wattles Stockpile w/ post-rain/wind event gap 
 

  
Straw Mitigation on Levy Road   Stockpile plastic covering 

 
 The project has authorized a new dissolved mercury monitoring activity to be included.  

This work will be accomplished by The Sierra Fund.  The scope of work is attached to 
this report. 

 
Environmental Matters 

 Project partners ensured the temporary sediment stockpiles are secure and prepared for 
storage during winter storms with plastic, sand bag anchors, waddles, containment 
berms, tarping, tackifier, seed fertilizer and juke netting.   

 There has been storm water discharge yet testing show we are within regulatory 
compliance. 

 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  Updated and 
complete. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National 
Pollutant Discharge Elimination System (NPDES) Permit No. CAG995002:  Updated and 
complete. 



Page 5 of 9 
Progress Report #4           Agreement Number: 4600012439 

o 2018 Q4 Self-Monitoring Report was sent on January 28, 2019 (see attached)
 CVRWQCB 401 Water Quality Certification:  On April 4, we received our updated and

amended 401 Certification from the Water Board.
 USACE 404 Nationwide Permit Number 16:  Complete.
 California EPA Department of Toxic Substances Control ID:  Complete

(#CAL000441570).
 Placer County Hazardous Materials:  This permit is complete, CERS ID# 10783318.

Major Accomplishments 
 Final design of the processing area complete.
 Final assessment of location with highest probability to re-capture mercury complete and

identified.
 Throughout this period, we have successfully initiated the Rain Event Action Plan

containing erosion and sediment control BMP’s as identified in the Storm Water Pollution
Prevention Plan (SWPPP) during storm events.  BMP activities in the project area
included stockpile management, containment berms, waddle management, sediment
control, erosion control and haul road control.

 Project continues to exercise coordination with project partners.
 Sediment purchaser has been identified.  NID is working with the buyer and with

Teichert to finalize a Removal Plan and purchase agreement.  We anticipate sediment to
start to be removed late May / early June.

 The Knelson Concentrator has been delivered on-site to Combie Reservoir.

Issues / Concerns 
 Preparation for spring/summer dredging and centrifuge on site.  We have no issues or

concerns, however we are in the beginning stages of mobilization and site preparation.
 Project partners agreed that we would not require the manufacturer of the Concentrator

to be on-site when commissioning.  This was an additional $9K expense and we have
determined to utilize phone calls and Skype as necessary to troubleshoot if needed.

Differences in Work Plan 
 Task 1: Project Administration

o No change to this task during this time
 Task 2: Project Management

o No change to this task during this time
 Task 3: Regulatory Compliance and Permit Activities

o No change to this task at this time
o See above for progress on permit activities

 Task 4: Site Construction, Mobilization and Demobilization
o No Change to this task during this time

 Task 5: Sediment Removal and Mercury Recovery Operations
o NID has entered into a new dissolved mercury monitoring agreement with TSF.

The scope of this agreement is attached.
 Task 6: Biological Assessment Activities and Reporting
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o NID has updated and amended our agreement with USGS in order for them to
conduct fish sampling for the next two years.  NID attempted to do this work in-
house in 2018 but was mostly unsuccessful.  NID has decided to re-instate this
task to the USGS for completion.

 Task 7: Community Engagement, Outreach and Education
o No Change to this task during this time

Project Completion Estimate 
 Planning / Adaptive Management – 50%
 Sediment Removal – 65%

Key Issues to Be Resolved 
 Final layout of processing area, including settling pond
 Concentrator commissioning and start-up
 Mobilization of dredging equipment and final layout
 Begin sediment removal from site
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COST INFORMATION 
YTD Project Costs by Contractor and Eligible Costs 

Contractor Budget Amount Invoice Period Invoice Amt

H&K 20,000.00$    614.50$     

225,140.55$    

Contractor Budget Amount Invoice Period Invoice Amt

GLEI 71,122.00$    Jan - Mar 2018 9,301.00$    

1,423,848.23$    

Contractor Budget Amount Invoice Period Invoice Amt

USGS 95,073.00$    Sep-17 23,884.61$     

295,896.90$    

Contractor Budget Amount Invoice Period Invoice Amt

TSF 24,738.00$    Oct - Dec 2017 4,100.00$    

29,838.75$     

Contractor Budget Amount Invoice Period Invoice Amt

FLSmidth 210,812.35$     N/A 44,284.70$     

Invoiced To Date: 188,147.39$    

Contractor Budget Amount Invoice Period Invoice Amt

GODIS Customs 48,958.25$     

Invoiced To Date: 50,471.50$     

Contractor Budget Amount Invoice Period Invoice Amt

Ted Reimchen 100,000.00$        7/2017 - 6/2018 16,003.35$     

Invoiced To Date: 54,492.35$     

Contractor Budget Amount Invoice Period Invoice Amt

Hansen Bros 15,000.00$    Jan-19 14,633.45$     

Invoiced To Date: 21,681.09$     

Bear River Aggregates

Invoiced To Date: 46,442.93$     

CA Water Control Board

Invoiced To Date: 2,268.00$    
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Budget to Actual 
To date, the project has expensed 32% of the total project budget.  Most of the project cost is 
associated with the purchase of the Knelson Concentrator, engineering services, biological 
assessments and dry sediment removal.  Due to budget, we will not be removing sediment in 
the fall of 2019.  Rather, we anticipate to expend all the project funds and remove the maximum 
possible sediment in the spring/summer of 2019.  We anticipate removing an additional 20,000 
cubic yards with the dredge. 

Budget to Actual 

Changes to Budget 
 An additional $100,000 was signed to TSF to conduct additional mercury monitoring.

Scope of work is attached.  This work will be supported by the DWR funding element as
it helps the facility identify the effectiveness of the project overall.

TASKS
Total

Project Cost

Non-DWR 

Funding Share

DWR Prop 13 

Share
YTD Cost % of Total

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ -$     0%

2: Project 

Management
400,000.00$ 400,000.00$ -$ 225,140.55$     38%

3: Reg Comp & 

Permit
200,000.00$ 200,000.00$ -$ 2,268.00$     0%

4: Const/ Mob/ 

Demob
500,000.00$ -$ 500,000.00$ 371,954.17$     6%

5: Sed Removal  & 

Mercury Recovery 

Ops

5,250,000.00$ 650,000.00$ 4,600,000.00$ 1,462,490.23$   23%

6: Bio Assess/ 

Reporting
1,000,000.00$ 600,000.00$ 400,000.00$ 392,419.90$     39%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 29,838.75$    30%

CONTRACT TOTALS : 7,697,663.00$ 2,197,663.00$ 5,500,000.00$ 2,484,111.60$   32%
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SCHEDULE INFORMATION 
As identified in the below chart, we are currently on schedule for removal of sediment this 
beginning this spring. 

2019 Sediment Removal in Wed Conditions 

Attachments: 
 TSF Additional Dissolved Hg Monitoring Scope of Work



Staff Time Rate Hours Task Budget

Carrie Monohan, Science Director $135.00 60 $8,100.00

Beth Bordner, Operations Manager $100.00 15 $1,500.00

Nicholas Gaham, Environmental Scientist

 Data Collection Platform Engineering and Programming (10 days) $75.00 80 $6,000.00

 Data Collection Platform Build Out (14 days) $75.00 112 $8,400.00

 Monthly Calibration (8 hours/month: 5 months) $75.00 40 $3,000.00

 Troubleshooting (8hr/ month: 5 months) $75.00 40 $3,000.00

 Water Sampling (6 hrs/ sample, 3 samples/week: 1 month) $75.00 72 $5,400.00

 Data Analysis $75.00 40 $3,000.00

 Report Writing and Cordination $75.00 80 $6,000.00

Total $44,400.00

$535.00

Lab Analysis Cost and Shipping ($678/sample day, $300/shipment) 12 samples (THg, dHg, TSS, and DOC/ABS) $11,736.00

(x2) Solar Array: 50 Watt Panel, 100Ah Battery (x2), Solar Controller, Infrastructure, and Wiring $2,100.00

(x2) Data Collection Platform (DCP): CR6 Data Logger, Wiring, Cell Modem, Cell Service, Antenna, DCP Lock 

Box, DCP Back Plate, Terminal Blocks, Grounding Rod, Infrastucture, and Lock
$8,800.00

Multi-Parameter Sonde: YSI EXO2 w/Wiper, Spc/Temp, DO, Turbidity, pH, and fDOM Probes, Handheld Unit, 

Deployment Cable, Calibration Standards, Deployment Infrastructure
$20,869.00

Multi-Parameter Sonde: YSI EXO2 w/Wiper, Spc/Temp, DO, Turbidity, pH, and fDOM Probes, Handheld Unit, 

Deployment Cable, Calibration Standards, Deployment Infrastructure
$20,869.00

YSI Calibration Standards $1,000.00

Miscellaneous: Tools, Gloves, and Hardware $900.00

Total $66,809.00

$111,209.00

Direct Expenses

Travel to Lake Combie (12 sampling days, 5 Calibrations, 6 Build Out days) 40 miles/trip @ 58 cents/mile

Total for TASK 6

TASK 6: Continuous Real-Time Monitoring

The Lake Combie Sediment and Mercury Removal Project current sampling plan can potentially miss the variability and fail to accurately assess the water quality 

at the effluent point of the removal process. The ability to monitor water quality exiting the system in real time will allow for adaptive management capabilities, a 

key part of the CEQA Project Descriptions. By monitoring a suite of water quality parameters; turbidity, total suspended solids (TSS), specific conductivity (SpC), 

pH, dissolved oxygen (DO), temperature, and fluorescence of dissolved organic matter (fDOM), coupled with complimentary grab samples analyzed for mercury, 

models can be used to predict Hg concentrations.  The ability to be pro-active and adjust treatments in real time is essential for project effectiveness, ensuring 

effluent standards.The real-time aspect of this monitoring proposal will provide instant access to data from any place with a cell signal. The Data Collection 

Platform (DCP) will be outfitted with a cell modem-data logger configuration and will be designed to relay information on a variety of time scales (minute, hourly, 

daily...etc) via email or text. 

Technical Review of Data Analysis (25 hours; 4/1/2019-12/31/2019)

Administrative Coordination & Billing (3 hours/month; 4/1/2019-12/31/2019)

Continuous Monitoring and Grab Sampling (25 hours, 1 year; 4/1/2019-12/31/2019)

jonesg
Typewritten Text
Attachment 1



 

Page 1 of 8 
Progress Report #5                Agreement Number: 4600012439 

 

STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET 
SEQ. 

 
PROGRESS REPORT #5 

 
REPORT PERIOD 
May 1, 2019 – July 31, 2019 
 
PROJECT STATUS 
In May, Great Lakes began to mobilize heavy equipment and material to the site for stockpile 
processing and in-reservoir dredging.  The plant set up took the better part of May.  Setting up 
the fluidization plant, tri-flow, feeder lines and the Knelson concentrator took careful adjustment 
and ongoing adaptive management in order to work correctly.  There were multiple delays due to 
fluidization calculations, jacket pressure in the concentrator and general set-up / operational 
learning curves for a unique and wholly unfamiliar technology.   
 
The settling pond development and pipe welding / dredge preparation were under way in May as 
well.  By early June, Great Lakes began processing the dry sediment from the stockpile that was 
removed in October, 2018.  There were complications at the beginning due to density of the 
material and fluidization of the sediment.  After a number of days of trial and error, the project 
began processing approximately 150 cubic yards of sediment per day through the system.  We 
processed approximately 2,250 cubic yards of dry sediment for nearly three weeks in June, up 
until the dredge was operational. 
 
The dredge was mobilized and we began dredging on June 27.  Great Lakes operated the 
dredge system for 3 weeks, processing nearly 190 cubic yards per day at a 40% solids rate.  
During this period, the operation removed more sediment than expected for another 
approximately 2,800 yards of material by digging 5’ into the sediment and covering an area of 
nearly 2 acres in size.    
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Heat Map of Dredged Material as of 8/5/2019 

 
On July 17, the project was delayed by a booster pump failure.  The dredging was halted for two 
weeks until a new pump could be sourced.  The unique pump size, due to the inflow 
requirements of the concentrator, made sourcing a secondary pump very difficult.   

 
The dredging operation restarted on August 5 and the dredge began removing sediment at a 
deeper 12 – 15 feet below grade within the dredge prism.  The idea was to dredge deeper in 
order to search for elemental mercury. 
 
To date, we have not encountered elemental “free” mercury in the deeper dredged sediment.  
This is, however, not wholly surprising as we did not find elemental mercury in the samples and 
we know that what mercury is there is bound to the fines of sand and silt, based on previous 
boring and bulk samples.  The fines are too small to be captured in the concentrator system.  
However the crews continue to adjust water pressure and centrifuge speed in an attempt to 
“break the bond” between particulate mercury and the silts.  The crews are digging deeper into 
the sediment to look for elemental free mercury while also expanding the 5’ depth footprint 
across the layer for the remainder of the project.  We anticipate the dredging operation to be 
complete by late August due to funding limitations. 
 
Through a newly contracted scope of work, the Sierra Fund has set up a unique real-time 
monitoring system to assess the water quality at the effluent point.  Water quality monitoring 
exiting the system in real time may allow for a unique suite of adaptive management capabilities 
for reservoir operators. TSF will monitor a suite of water quality parameters; turbidity, total 
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suspended solids (TSS), specific conductivity (SpC), pH, dissolved oxygen (DO), temperature, 
and fluorescence of dissolved organic matter (fDOM).  Coupled with grab samples and analyzed 
for mercury, this model may be used to predict mercury concentrations in effluent prior to release 
to the water body.  The real-time aspect of this monitoring will provide instant access to data 
from any place with a cell signal. The Data Collection Platform (DCP) will be outfitted with a cell 
modem-data logger configuration and will be designed to relay information on a variety of time 
scales (minute, hourly, daily...etc) via email or text.   

 

 
Processing Site, Combie Reservoir, July 2019 

 
Legal Matters 
There were no legal matters concerning the project during this time.   

 
Engineering Evaluations 

 Processing plant set up and commissioning took additional time and effort.  Mr. Ted 
Reimchen was present in May to assist with the concentrator and flow characteristics.   

 Set-up of the dredge was complete and dredging operations began. 
 The hydro-cyclones in the originally conceived processing plant have been removed from 

the project.  The dredge began processing 40% solids from the reservoir, these cyclones 
were not necessary for the removal of excessive water. 

 As a result of moving 40% solids through the dredge, less water has been produced for 
treatment, therefore saving money on flocculant. 

 To date, the project has not discharged any effluent.  This is due to less water in the 
dredge process, daily stoppage of dredge activity, and ground infiltration in the settling 
ponds. 

 Turbidity curtains worked as intended in this section of the reservoir. 
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Dredge Operation on Combie, July 2019 

 

 
Area of Focus for Dredging Due To Highest Concentration of Hg from Testing Results 
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Plan View of Process Layout 

 
 
Environmental Matters 

 There has been no effluent discharge to the Bear River during this period. 
 All sediment ponds and containment areas are secured and operating as intended for 

environmental and hazardous purposes. 
 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  Updated and 
complete. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National 
Pollutant Discharge Elimination System (NPDES) Permit No. CAG995002:  Updated and 
complete. 

 CVRWQCB 401 Water Quality Certification:  Updated and complete. 
 USACE 404 Nationwide Permit Number 16:  Complete.  
 California EPA Department of Toxic Substances Control ID:  Complete 

(#CAL000441570). 
 Placer County Hazardous Materials:  This permit is complete, CERS ID# 10783318.   

o Placer County inspected the site during this period and found the project to pass 
inspection. 
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Major Accomplishments 
 Full development of processing site, settling ponds and dredge became operational, with 

some delays as described above. 
 Processing of dry material and dredge material is underway. 
 Project continues to exercise coordination with project partners. 
 Installed 5 buoys in the reservoir in order to keep boat wakes to a minimum at the barge 
 Sediment stockpiles are being removed from a third-party company. 

      

 
Installed Buoy on Combie 

 
Issues / Concerns 

 To date, the project has not recovered elemental “free” mercury from the processing 
units.  Project partners do not find this as an issue or concern however, because we do 
know there are particulate particles adhered to the fine sediment.  By removing the 
sediment, the particulate-bound mercury will also be removed from the aquatic 
environment, thereby reducing the threat of methylation in general.  The project continues 
to adjust the sediment input system and even treat the concentrates with additional 
secondary methods to quantify the particulate mercury.  We estimate approximately 160 
lbs. of particulate-bound mercury have been removed from the reservoir. 
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Differences in Work Plan 
 Task 1: Project Administration 

o No change to this task during this time 
 Task 2: Project Management  

o No change to this task during this time 
 Task 3: Regulatory Compliance and Permit Activities 

o No change to this task at this time 
 Task 4: Site Construction, Mobilization and Demobilization  

o No Change to this task during this time 
 Task 5: Sediment Removal and Mercury Recovery Operations 

o No Change to this task during this time 
 Task 6: Biological Assessment Activities and Reporting 

o No Change to this task during this time. 
 Task 7: Community Engagement, Outreach and Education 

o No Change to this task during this time 
 
Project Completion Estimate 

 Planning / Adaptive Management – 70% 
 Sediment Removal – 85% 

 
 
Key Issues to Be Resolved 

 Ongoing dredge processing with minimal delay / shut-down 
 Continue to remove sediment from stockpile site 

 
 
COST INFORMATION 
YTD Project Costs by Contractor and Eligible Costs 
 

 
Budget to Actual 

 
Budget to Actual 
To date, the project has expensed 65% of the total budget.   
 

TASKS
Total

Project Budget

NID 

Funding Share 

Budget

DWR Prop 13 

Funding Share 

Budget

NID YTD Cost
DWR Prop 13 YTD 

Cost

Total Project YTD 

Cost

Remaining 

Budget NID-

Share

Remaining 

Budget Prop 13 

Share

% of Total 

Remaining

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ 117,583.00$ -$ 117,583.00$               130,080.00$     -$                       53%

2: Project 

Management
519,774$ 519,774.00$ -$ 245,037.420$ -$ 245,037.42$               274,736.58$     -$                       53%

3: Reg Comp & 

Permit
80,226$ 80,226.00$ -$ 2,268.000$ -$ 2,268.00$                    77,958.00$        -$                       97%

4: Const/ Mob/ 

Demob

5: Sed Removal  

& Mercury 

Recovery Ops

6: Bio Assess/ 

Reporting
1,152,986.00$ 752,986.00$ 400,000.00$ 261,473.99$ 105,917.69$ 367,391.68$               491,512.01$     294,082.31$        32%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 34,838.75$ -$ 34,838.75$                 65,161.25$        35%

CONTRACT TOTALS : 7,632,163.00$ 2,132,163.00$ 5,500,000.00$ 711,672.66$ 2,710,309.39$ 3,421,982.05$           1,420,490.34$  2,789,690.61$    45%

381,042.50$     2,495,608.30$    5,531,514$ 5,100,000.00$ 431,514.00$ 2,654,863.20$           50,471.50$ 2,604,391.70$ 
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Changes to Budget 

 NID has amended the USGS agreement to add fish collection to the project.  This 
increased the NID portion of the budget by approximately $92,000.  This work will 
continue through the fall of 2022. 

 
 
SCHEDULE INFORMATION 
As identified in the below chart, we are currently on schedule for removal of sediment.  It is 
anticipated that the final days of dredging will be approximately August 20. 

 

 
2019 Updated Sediment Removal in Wed Conditions 

 
 
Attachments: 
None 
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET 
SEQ. 

 
PROGRESS REPORT #6 

 
REPORT PERIOD 
Aug 1, 2019 – October 31, 2019 
 
PROJECT STATUS 
During this period the project was in the process of wrapping up full production of sediment 
removal and finalized demobilization and project site restoration.  During this period we finalized 
dredging of Combie sediment on Friday, August 16 – ending nearly 45 days of dredging cycles 
(beginning the week of June 24).  During the week of August 19, GLEI began demobilizing all 
elements of the project including the removing of the turbidity curtain, hauling the barge from the 
site, and demobilized the pipes, screens and Knelson concentrator from the process system.   
 
In September, NID and NV5 worked to generate the stockpile grading plans and winterized 
SWPP activities for the nearly 50,000 cubic yards of sediment remaining in the stockpile.  In 
early September, NV5 conducted a field review of the project restoration activities, and identified 
locations for GLEI to address prior to completion.  By the end of September, GLEI performed 
stockpile grading and seeding as necessary to meet the restoration specifications to ensure the 
stockpiles remain secure over the winter and the project site restoration work is complete (SWPP 
Drawings - Attachment A).  GLEI restored the project settling basins to their original state and 
restored the overall project site (including roads, culverts, etc.) to original status before the end of 
September, 2019.  GLEI removed all material and personnel by the end of September. 
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Northern stockpiles recontoured, seeded and fiber rolls and silt fences installed w/ drainage 

 
 

 
Approx. 50,000 cubic yards sediment stockpile winterized 
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Former settling ponds & processing site – relevelled, compacted and seeded 

 

 
Levy road boat ramp has been seeded and fiber rolls placed 
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End of levy road has fiber rolls, silt fencing, gravel berm and has been seeded 

 

 
All discharge points along the levy road have been seeded and fiber rolls replaced 
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The USGS continued report preparation from the pre-removal surveys and samplings, fish 
collections, and the start to post-removal assessments during this period.  Fish were collected 
during August 2019 with assistance from the California Department of Water Resources 
electroshock boat. Collections were successful with respect to largemouth bass target size 
ranges. First sampling for the ‘post-removal’ assessment was conducted September 3 – 6, 2019.  
 
Collection of surface water samples also continued at the three established sites for the Loads 
assessment during water year 2019 (‘during removal’ period). Additional samples collected at 
Wooley Creek were used to characterize this different source to the lower reservoir during low 
flows in the Bear River derived from Rollins Lake. All sample aliquots have been shipped to their 
respective laboratories. Analytical results are pending approval (Quarter Report - Attachment C) 
 
The Sierra Fund submitted an invoice for their work in detecting real-time monitoring of dissolved 
mercury from project effluent.  Results from this work are pending. 
 
Legal Matters 
There were no legal matters concerning the project during this time.   

 
Engineering Evaluations 

 Demobilization and restoration specifications of the full project site 
 Restoration of site, including re-establishment of settling pond area 
 Design and construction of sediment stockpile and winterization 
 The project ran out of time and funding by the time the amended 401 application was 

approved (see Permit Status below) 
 
Environmental Matters 

 Attachment A indicates the reclamation activities required for the Water Quality 401 
permit.  These documents were finalized and sent to Waterboard staff on October 8.   

 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  Updated and 
complete. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National 
Pollutant Discharge Elimination System (NPDES) Permit No. CAG995002:  Updated and 
complete. 

 CVRWQCB 401 Water Quality Certification (WDID #5A29CR000068):  Updated and 
complete.  On August 26, an amendment to the 401 was confirmed by the Water Board 
for NID’s request to dredge a new location due to low concentrations of mercury at the 
original location (Attachment B).    

 USACE 404 Nationwide Permit Number 16:  Complete.  
 California EPA Department of Toxic Substances Control ID:  Complete 

(#CAL000441570). 
 Placer County Hazardous Materials:  This permit is complete, CERS ID# 10783318.   

o Placer County inspected the site during this period and found the project to pass 
inspection. 
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Major Accomplishments 
 Project was finalized and complete with success.  Dredging activities and ongoing 

adaptive management techniques proved that the project was able to process a greater 
percentage of solids from the reservoir, thereby removing more sediment than anticipated 
from the reservoir. 

 Although the project did not capture free, elemental mercury from the concentrator, 
project partners believe the overall nature of the project was a success.  Based on early 
sediment samples (NV5) and ongoing (still in processing) sampling of sediment 
concentrate, we believe that approx. 80 – 100 lbs. of particulate-bound mercury was 
removed from the reservoir.   

 NID and contractors are working on the final report.   
      
Issues / Concerns 

 There are no issues / concerns to review during this period. 
 
Differences in Work Plan 

 Task 1: Project Administration 
o No change to this task during this time 

 Task 2: Project Management  
o No change to this task during this time 

 Task 3: Regulatory Compliance and Permit Activities 
o No change to this task at this time 

 Task 4: Site Construction, Mobilization and Demobilization  
o No Change to this task during this time 

 Task 5: Sediment Removal and Mercury Recovery Operations 
o No Change to this task during this time 

 Task 6: Biological Assessment Activities and Reporting 
o No Change to this task during this time. 

 Task 7: Community Engagement, Outreach and Education 
o No Change to this task during this time 

 
Project Completion Estimate 

 Planning / Adaptive Management – 90% 
 Sediment Removal – 100% 

 
Key Issues to Be Resolved 

 None 
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COST INFORMATION 
YTD Project Costs by Contractor and Eligible Costs 
 

 
Budget to Actual: 25% total budget remaining 

 
Budget to Actual 
To date, the project has expensed 65% of the total budget.   
 
 
Changes to Budget 
None 
 
 
SCHEDULE INFORMATION 
As identified in the below chart, we are currently on schedule for removal of sediment.  It is 
anticipated that the final days of dredging will be approximately August 20. 

 
 

Attachments: 
 Attachment A – SWPP Specification Drawings 
 Attachment B – RWCQB August Amendment 
 Attachment C – USGS Progress Report 

 

TASKS
Total

Project Budget

NID 

Funding Share 

Budget

DWR Prop 13 

Funding Share 

Budget

NID YTD Cost
DWR Prop 13 YTD 

Cost

Total Project YTD 

Cost

Remaining 

Budget NID-

Share

Remaining 

Budget Prop 13 

Share

% of Total 

Remaining

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ 174,128.86$ -$ 174,128.86$               73,534.14$        -$                       30%

2: Project 

Management
519,774$ 519,774.00$ -$ 343,571.250$ -$ 343,571.25$               176,202.75$     -$                       34%

3: Reg Comp & 

Permit
80,226$ 80,226.00$ -$ 8,654.500$ -$ 8,654.50$                    71,571.50$        -$                       89%

4: Const/ Mob/ 

Demob
5,531,514$ 431,514.00$ 5,100,000.00$ 50,471.50$ 4,677,247.76$ 4,720,992.76$           381,042.50$     422,752.24$        

5: Sed Removal  

& Mercury 

Recovery Ops

6: Bio Assess/ 

Reporting
1,152,986.00$ 752,986.00$ 400,000.00$ 337,806.44$ 173,298.83$ 427,864.46$               415,179.56$     226,701.17$        37%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 47,690.71$ -$ 47,690.71$                 52,309.29$        48%

CONTRACT TOTALS : 7,632,163.00$ 2,132,163.00$ 5,500,000.00$ 962,323.26$ 4,850,546.59$ 5,722,902.54$           1,169,839.74$  649,453.41$        25%
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Nevada Irrigation District - 3 - 26 August 2019
Combie Reservoir Sediment and Mercury Removal Project

Figure 1 – Updated Project Impact Map 



26 August 2019 

Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA 95945 

CERTIFIED MAIL 
7015 1520 0002 0442 3985

ORDER AMENDING CLEAN WATER ACT SECTION 401 TECHNICALLY 
CONDITIONED WATER QUALITY CERTIFICATION; NEVADA IRRIGATION 
DISTRICT, COMBIE RESERVOIR SEDIMENT AND MERCURY REMOVAL PROJECT 
(WDID#5A29CR000068A2), NEVADA COUNTY 

This Order responds to the 30 May 2019 request for an amendment of the Combie 
Reservoir Sediment and Mercury Removal Project (Project) Section 401 Water Quality 
Certification (WDID#5A29CR00068).  The original Water Quality Certification 
(Certification) was issued on 12 December 2012.  The requested amendment is hereby 
approved.  The original Certification is therefore amended as described below.  Please 
attach this document to the original Certification.  

AMENDMENT: 

Nevada Irrigation District is requesting an amendment to update the Project Impact Map 
as shown in Figure 1. The Project proposes to dredge at a new location within the 
Combie Reservoir, due to low concentrations of mercury. The updated Project impact 
map is shown in Figure 1. 

APPLICATION FEE RECEIVED: 
No fee was required for this amendment. Total fees of $640.00 for the original 
Certification were received. The fee amount was determined as required by California 
Code of Regulations, title 23, sections 3383(b)(3) and 2200(a)(3), as was calculated as 
category A - Fill & Excavation Discharges (fee code 84) with the dredge and fill fee 
calculator. 

CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL BOARD CONTACT: 
Greg Hendricks, Environmental Scientist 
11020 Sun Center Drive #200 
Rancho Cordova, CA  95670-8114 
Greg.Hendricks@waterboards.ca.gov 
(916) 464-4709 
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Nevada Irrigation District - 2 - 26 August 2019
Combie Reservoir Sediment and Mercury Removal Project

PUBLIC NOTICE: 
The Central Valley Water Board provided public notice of the application pursuant to 
California Code of Regulations, title 23, section 3858 from  31 May 2019 to 21 June 
2019.  The Central Valley Water Board did not receive any comments during the 
comment period.  

WATER QUALITY CERTIFICATION: 
I hereby issue an Order amending the existing Clean Water Act, Section 401 
Technically Conditioned Water Quality Certification for the Combie Reservoir Sediment 
and Mercury Removal Project (WDID#5A29CR00068A2).  All other conditions and 
provisions of the original Water Quality Certification and any previously approved 
amendments remain in full force and effect, except as modified based on the conditions 
of this Order.  Failure to comply with the terms and conditions of the original Water 
Quality Certification, previously approved amendments, or of this Order may result in 
suspension or revocation of the Water Quality Certification. 

Original Signed by Bryan Smith 

(for) Patrick Pulupa 
Executive Officer 
                                                                                                                          
Cc: Distribution list, page 4 



Nevada Irrigation District - 4 - 26 August 2019
Combie Reservoir Sediment and Mercury Removal Project

Distribution List 

cc: [Via email only] (w/enclosure) 

Melissa France (SPK-2009-00913) 
United States Army Corps of Engineers 
Sacramento District Office 
Regulatory Division 
SPKRegulatoryMailbox@usace.army.mil 

Sam Ziegler 
United States Environmental Protection Agency 
Ziegler.Sam@epa.gov 

California Department of Fish and Wildlife, Region 2 
R2LSA@wildlife.ca.gov 
CWA Section 401 WQC Program 

Division of Water Quality 
State Water Resources Control Board 
StateBoard401@waterboards.ca.gov 
 
Jason Muir 
NV5 
Jason.Muir@nv5.com 
 
Mars Tredwell 
NV5 
Mars.NelsonTredwell@nv5.com 
 
cc: (w/enclosure) 
Bill Jennings 
CA Sportfishing Protection Alliance 
3536 Rainier Avenue 
Stockton, CA 95204 



Delta Mine Drainage Impacts Abatement – Combie Reservoir 

PROGRESS REPORT #8 

 

Contract Number: 17WSCA6001020 

Invoice Period(s): July 1 – September 30, 2019; invoice date: 12/3/19 

Prepared By: Jacob Fleck 

Date:  12/10/19 

 

Summarized Workplan 

The purpose of the USGS scope of work is to support the BCP for the dredging activites (‘facility’ per 

DWR) as well as the overall project effects for the reservoir facility as a whole, as defined in the CEQA 

document including pre-, during, and post-sediment removal within Lake Combie. The work consistes of 

two primary task elements: 1) Reservoir baseline sampling to evaluate whether the planned sediment 

removal will have an effect on Hg bioaccumulation within Lake Combie, and 2) Quantifying reservoir 

inputs and exports to evaluate whether the planned sediment removal will have an effect on Hg and 

MeHg transport from Lake Combie to downstream habitats (i.e., Delta) prior to, during, and following 

the sediment removal activities. 

Summary of work performed during current invoice period 
The work performed during this period entailed the continuation of the pre-removal report preparation, 

annual fish collections, and the beginning of the ‘post-removal’ assessment. Activities by task are 

summarized below. 

 
Task 1. Within-Reservoir sampling 
Revisions to the OFR summarizing the ‘pre-removal’ characterization were performed including the 

separation of the OFR into two separate OFRs. Revised OFR will be submitted by the end of 2019. 

Fish were collected during August 2019 with assistance from the California Department of Water 

Resources electroshock boat and captain du to the failure of the USGS electroshock boat. Collections 

were more successful than 2018 with respect to largemouth bass target size ranges.  

First sampling for the ‘post-removal’ assessment was conducted September 3 – 6, 2019. There were long 

work days imposed by an unexpected water level drop in the reservoir that required adjustments to the 

selected launch location, equipment failures, and logistical challenges. 
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Task 2. Loads into and out of Combie Reservoir 
Collection of surface water samples continued at the three established sites for the Loads assessment 

(inlet points CR1A and CR1D, CR8 outlet) during water year 2019 (‘during removal’ period). Additional 

samples collected at CR9 (Wooley Creek) to characterize this different source to the lower reservoir 

during low flows in the Bear River derived from Rollins Lake. All sample aliquots have been shipped to 

their respective laboratories. Analytical results are pending approval. 

Revisions to the ‘pre-removal’ OFR, including the separation of the two tasks into two separate OFRs to 

provide more succinct and clear reports. The revised OFRs will be re-submitted for official review during 

fiscal year 2020. 

Budget Status 

Cost breakdowns by Task/category are estimated. The USGS matched at a higher rate this quarter, 

contributing the remaining match funds for the project ($31,762.25), to take advantage of available 

resources within the Center this fiscal year. The total planned funding is approximately 44% invoiced as 

of September 30, 2019; although laboratory charges are pending for samples collected to date. 

Table 1. Budget breakdown for activities conducted between July 1 and September 30, 2019 and total 

project expenditures to date.  

 

Task 1 RESERVOIR 56,147.14$          $299,038.48

1.1 biota 22,435.66$       $130,215.55

1.2 surface water 16,248.30$       $82,981.51

1.3 sediment 17,463.18$       $85,841.42

Task 2 LOADS 27,093.67$          $212,066.79

TOTAL INVOICE 83,240.81$          $511,105.27
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET 
SEQ. 

 
PROGRESS REPORT #7 

 
REPORT PERIOD 
November 1, 2019 – January 31, 2020 
 
PROJECT STATUS 
During this period the project was in winterization mode.  All activities related to the physical 
removal of the sediment have been stopped, the equipment removed from site, and the work 
area has been remediated.  Post-project monitoring from the USGS and The Sierra Fund 
continue.  NV-5 continues to monitor the temporary sediment stockpiles during winter storm 
events for NPDES regulatory reporting until such a time as the stockpiles become stabilized with 
vegetation growth and/or are removed to final location of the project. 
 
 

 
Approx. 50,000 cubic yards sediment stockpile winterized 
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Former settling ponds & processing site – relevelled, compacted and seeded 

 

 
Levy road boat ramp has been seeded and fiber rolls placed 
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Legal Matters 
There were no legal matters concerning the project during this time.   

 
Engineering Evaluations 
There were no engineering evaluation matters concerning the project during this time.   
 
Environmental Matters 

 NV-5 continuously monitor the sediment stockpiles and project site BMP’s after every 
winter storm.  There have been no concerns to date.   

 
Permit Status 
There is no update from last quarter report. 
 
Major Accomplishments 

 Sediment removal portion of the project has been finalized and complete with success.  
Post-removal project monitoring is in place with USGS, TSF and NV5. 

 NID and contractors are working on the final report.   
      
Issues / Concerns 

 There are no issues / concerns to review during this period. 
 Project continues to identify final location for sediment 

 
Differences in Work Plan 

 Task 1: Project Administration 
o No change to this task during this time 

 Task 2: Project Management  
o No change to this task during this time 

 Task 3: Regulatory Compliance and Permit Activities 
o No change to this task at this time 

 Task 4: Site Construction, Mobilization and Demobilization  
o No Change to this task during this time 

 Task 5: Sediment Removal and Mercury Recovery Operations 
o No Change to this task during this time 

 Task 6: Biological Assessment Activities and Reporting 
o No Change to this task during this time. 

 Task 7: Community Engagement, Outreach and Education 
o No Change to this task during this time 

 
Project Completion Estimate 

 Planning / Adaptive Management: 90% 
 Post-Removal Monitoring:  70% 
 Sediment Removal:   100% 
 Final Sediment Relocation:  15% 

 
Key Issues to Be Resolved 

 Final relocation of removed sediment 
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COST INFORMATION 
YTD Total Project Costs & % Complete 

 
 

Budget to Actual: 77% of Total Budget Expended 
 

YTD of DWR Funding Total Project Costs  

 
 

Budget to Actual 
 To date, the project has expensed 77% of the total project estimated budget      
 To date, the project has expensed 89% of the total DWR Funding budget 

 
Changes to Budget 
None 
 
 

 
 

TASKS
Total

Project Budget

NID 

Funding Share 

Budget

DWR Prop 13 

Funding Share 

Budget

NID YTD Cost
DWR Prop 13 YTD 

Cost

Total Project YTD 

Cost

Remaining 

Budget NID-

Share

Remaining 

Budget Prop 13 

Share

% of Total 

Budget

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ 174,128.86$ -$ 174,128.86$               73,534.14$        -$                       70%

2: Project 

Management
519,774.00$ 519,774.00$ -$ 362,186.850$ -$ 362,186.85$               157,587.15$     -$                       70%

3: Reg Comp & 

Permit
80,226.00$ 80,226.00$ -$ 8,654.500$ -$ 8,654.50$                    71,571.50$        -$                       89%

4: Const/ Mob/ 

Demob
5,531,514.00$ 431,514.00$ 5,100,000.00$ 51,450.00$ 4,677,247.76$ 4,735,137.98$           380,064.00$     422,752.24$        86%

5: Sed Removal  

& Mercury 

Recovery Ops

6: Bio Assess/ 

Reporting
1,152,986.00$ 752,986.00$ 400,000.00$ 380,394.36$ 173,298.83$ 575,222.94$               372,591.64$     226,701.17$        50%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 47,690.71$ -$ 47,690.71$                 52,309.29$        48%

CONTRACT TOTALS : 7,632,163.00$ 2,132,163.00$ 5,500,000.00$ 1,024,505.28$ 4,850,546.59$ 5,903,021.84$           1,107,657.72$  649,453.41$        77%

Funding Recipient Name and Address:

 From:                         11/1/2019   To: 12/31/2019

  

1 2 3 4 5 6 7 8 9 10 11

TASKS
Total

Project Cost

Non-DWR 

Funding Share

DWR Prop 13 

Share

Total Billed this 

Invoice

Retention

this Payment

Net Payment 

this Invoice

Total Billed

Previously

Billed to Date Retention 

to Date

Propn 13 $

 Paid to Date

Proposition 13 $ 

Remaining

1: Project Adminis tration 247,663.00$ 247,663.00$ -$ -$ -$ -$ -$ -$ -$ -$ -$                 

2: Project Management 400,000.00$ 400,000.00$ -$ -$ -$ -$ -$ -$ -$ -$ -$                 

3: Reg Comp & Permit 200,000.00$ 200,000.00$ -$ -$ -$ -$ -$ -$ -$ -$ -$                 

4: Const/ Mob/ Demob 500,000.00$ -$ 500,000.00$ 1,226.50$ 122.65$ 1,103.85$ 482,730.77$ 483,957.27$ 48,395.73$ 435,561.54$ 16,042.73$      

5: Sed Removal  & 

Mercury Recovery Ops
5,250,000.00$ 650,000.00$ 4,600,000.00$ 763,072.96$ 76,307.30$ 686,765.66$ 3,431,838.08$ 4,194,911.04$ 419,491.10$ 3,775,419.94$ 405,088.96$    

6: Bio Assess/ Reporting 1,000,000.00$ 600,000.00$ 400,000.00$ 27,093.67$ 2,709.37$ 24,384.30$ 146,204.60$ 173,298.27$ 17,329.83$ 155,968.44$ 226,701.73$    

7:  Outreach/ Education 100,000.00$ 100,000.00$ -$ -$ -$ -$ -$ -$ -$ -$ -$                 

CONTRACT TOTALS : 7,697,663.00$ 2,197,663.00$ 5,500,000.00$ 791,393.13$ 79,139.32$ 712,253.81$ 4,060,773.45$ 4,852,166.58$ 485,216.66$ 4,366,949.92$ 647,833.42$    

P13 Combie Reservoir- Delta  

Mine Dra inage Impacts  

Abatement
Period Covered by this Invoice:   

Invoice

Date:  
12/20/2019 Invoice #: 6

Project Title: Agreement Number: 

BMS IO Group #: 

4600012439

 n/a

P13-229Project ID:

Retention Amount: 

Budget Information Current Invoice Summary Total Invoiced Summary

Nevada Irrigation Dis trict

1036 West Main Street

Grass  Val ley, CA 95945 10%
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STATE OF CALIFORNIA 
CALIFORNIA NATURAL RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
 

Agreement Number: 4600012439 
 

MINE DRAINAGE ABATEMENT FOR THE COMBIE RESERVOIR PROJECT 
A Part of the Bay-Delta Multipurpose Water Management Program under  

Costa-Machado Water Act of 2000 (Proposition 13) Water Code, Section 79000, ET 
SEQ. 

 
ANNUAL REPORT 

 
REPORT PERIOD 
2018 – May 2019 
 
BACKGROUND:   
In partnership with the Department of Water Resources’ Riverine Stewardship Program and the 
State of California, NID’s Combie Reservoir Sediment and Mercury Removal Project was 
appropriated $5.5M from the Proposition 13 Bay-Delta Multipurpose Water Management Program 
in July 2017.  In June 2018 the agreement was executed.  
 
The Combie Reservoir Sediment and Mercury Removal Project is a pilot water supply 
maintenance project that removes sediment from Combie Reservoir while introducing an 
innovative mercury recovery process. This project intends to help implement the Governor’s 
Water Action Plan by restoring water storage capacity in Combie reservoir, while meeting the co-
equal goals for the Delta by removing mercury for benefits to aquatic habitat and removing 
mercury contaminants from abandoned mines of the Bear River watershed. 
 
This project will have lasting benefits that protect human health, water supply, storage capacity, 
ecosystem health, scientific evaluation, effectiveness monitoring, and enhanced recreational 
opportunities by recovering mercury and aggregate material. 
 
The sediment removal process consists of four components. The first involves removal of 
sediment in dry conditions during the low water season, using earthmoving equipment, including 
tracked excavators, bulldozers, front loaders, and dump trucks.  The second involves dredging of 
upper Combie Reservoir using a wet dredge. The second involves the mercury removal and 
separation process using a patented centrifuge technology, the Knelson Concentrator, and 
dewatering of the dredge material using on-shore equipment in order to remove elemental 
mercury from removed sediments. The third involves the transport of sand and aggregate 
byproducts to a third party for further processing and/or sale.  The project will also conduct 
scientific research and analysis in order to quantify the effects of the operation on water quality 
and biota.  
 
This project intends to demonstrate scientifically proven and cost effective methodologies of 
removing mercury-contaminated sediment from a reservoir.  When complete, this project can act 
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as a replicate process, applied at other impacted reservoirs throughout the Sierra Nevada. 
Findings from this project will become valuable to state regulators and help water managers 
address mercury in our aquatic food chain. 
 
Funding Agreement and Contracts 
 

 
Project Partner Chart Overview 

 
On April 25, 2018, the NID Board of Directors approved Resolution #2018-08 authorizing the 
General Manager to execute the Funding Agreement (#4600012439) for $5,500,000 with the 
Department of Water Resources for the Combie Sediment and Mercury Removal Project.  On 
June 27, 2018, NID received the official and fully executed copy of the Agreement.  The 
Agreement is entered into by both the Department of Water Resources and the Nevada Irrigation 
District and is set to terminate on March 30, 2020.   
 
Implementation Partner – Great Lakes Environmental and Infrastructure   
On November 1, 2017, NID sent a Request for Proposal (RFP) for Project Implementation and 
NID received one bid for the project.  The GLEI response provided industry insight on the 
challenges & constraints in implementing the project as originally defined and detailed the need 
for further analysis and planning in order to develop a work plan, which is both cost effective and 
project goal oriented. In January 2018, NID engaged in a pre-construction services contract with 
GLEI who has since been working to design an effective and efficient project.   
 
In assessing this unique project, GLEI, NID and other project partners recognized the need for 
different options in sediment and mercury removal given budget constraints.  Together, the 
partners narrowed the project to a combined solution – dry excavation in the fall of 2018 and wet 
dredging with 100% sediment processing in the spring/summer 2019. During the spring/summer 
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of 2019, GLEI will continue sediment and mercury removal procedures with a suction cutter head 
dredge to remove an additional approx. 20,000 cubic yards of sediment, processing 100% through 
the mercury concentrator.   
 
This contract is a time and materials budget with a not to exceed cost of $4,618,723. 
 
Project Management Partner – NV5  
On November 1, 2017, NID sent a Request for Proposal (RFP) for Project Management.   NID 
received two proposals in response, one for $542,580 and the other for $1,335,401.  Due to their 
experience, expertise, capabilities, knowledge of the project, and cost NID chose to work with 
H&K/NV5 as the contract project manager.  In January 2018, NID engaged in a preliminary 
services contract with H&K/NV5 to begin this work. 
 
Since January 2018, H&K/NV5 has been active in assisting NID and other project partners with 
permitting, CEQA update, process flow assessments, project planning and design review, 
creation and monitoring of an implementation work plan, quality assurance plan, and health & 
safety plan, regulatory compliance, laboratory testing, effectiveness monitoring, and process 
review and documentation.   
 
NV5 re-evaluated their initial proposal and reduced the overall cost proposal by 4% by the time 
of contract execution.  The NV5 contract is through time and materials budget thru the end of 
2020 not to exceed $519,774.  
 
Biological Research & Reporting Partner - USGS 
On June 20, 2018, NID Board of Directors approved amendment #4 of a sole-source Joint 
Funding Agreement (JFA) #17WSCA6001020 with the United States Geological Survey (USGS) 
for $868,670 for the collection and analysis of sediment, water, and zooplankton from Combie 
Reservoir.  Amendment 4 is a continuation of previous work done in Q4 2017 and Q1 2018.  The 
earlier Amendments 1 – 3 of the project began with pre-project assessments totaling $191,596. 
 
Under this agreement, the USGS will engage in pre, during and post-project research-monitoring 
activities, which will ultimately address how the sediment removal process effects the biological 
environment of the reservoir.   
 
The total USGS agreement of $1,060,266 will comprise of ongoing research, quarterly 
summaries, annual summary reports and a final report synthesizing all the data.   This is a multi-
year Agreement, ending December 31, 2022.  The USGS project cost share is $41,211, or 4% of 
total cost. 
 
Education & Outreach Partner – The Sierra Fund 
NID has collaborated with a local non-profit, The Sierra Fund, to conduct education, outreach and 
expert technical review for the project.  Through the agreement, the Sierra Fund will conduct four 
tasks: (i) An annual Headwater Mercury Source Reduction Technical Advisory Committee 
meeting that addresses the role reservoir management activities play in the fate and transport of 
mercury; (ii) Technical Communication and Review in functioning on an as-needed basis for 
presentations, expert advice, legislature communications, etc; (iii) Outreach and Education to the 
public through fish advisory postings and angler surveys; and (iv) the development of a Gold Rush 
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Curriculum and Activity Guide for teachers in Nevada and Placer counties, grades 4 – 6 educating 
on the history of mercury in the Sierra during the Gold Rush days. 
   
Mercury Concentrator Alterations Partner – Ted Reimchen 
NID has engaged a not-to-exceed contract with Mr. Ted Reimchen for $100,000 for consulting 
and alteration to the mercury removal process for effectiveness and efficiency.  Mr. Reimchen will 
field test and install necessary concentrator alterations in cooperation with NID and project 
partners.   
 
Knelson Concentrator Centrifuge Manufacturer Partner - FLSmidth 
NID purchased the KC-CDMR30 Concentrator from FLSmidth.  Total purchase price including 
equipment, insurance and freight was $188,147. 
 

 
Knelson Concentrator in Grass Valley 

 
Removal Activities / Storm Water Prevention – Fall 2018 / Winter 2019 
From October 1 to November 19, 2018 Great Lakes Environmental moved sediment in dry 
lakebed conditions.  As of the final day of removing sediment in the reservoir, GLEI moved 
approximately 40,000 cubic yards utilizing conventional removal techniques.  GLEI used an 
excavator / front loader to remove the sediment from the dry lakebed, loaded the material into 
dump trucks and utilized the existing levee road to move the material to the sediment stockpile 
area.  During this period of operation, we did not process the material thru the centrifuge nor did 
we have any discharge from the project to the river. 
 
Throughout this period, we also have successfully initiated the Rain Event Action Plan containing 
erosion and sediment control BMP’s as identified in the Storm Water Pollution Prevention Plan 
(SWPPP) during storm events from December thru March.  BMP activities in the project area 
included stockpile management, sediment control, erosion control and haul road control. 
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PROJECT OVERVIEW 
 
 Scope of Work Task Actions / Activities 

Q1: 
Thru  July 

2018 

Project 
Administration 

Continued to define and refine contracting scopes of 
work, cost estimates and insurance requirements.  
Project reporting, invoicing, deliverable oversight, 
project recording and overall project implementation 
responsibilities.  Engineering, survey, maintenance. 

Project Management Continued to meet with project partners in defining how 
best to process material and prepare for removal in dry 
conditions.  Continued to characterize the sediment 
through on-site activities/borings. Ongoing process 
design and refine meetings to meet project goals and 
objectives. 

Regulatory 
Compliance & Permit 
Activities  

All permits updated and complete.  Applied for 401 
extension early in the year, awaited confirmation of the 
extension during this period.  Amended the original 
CEQA document to reflect sediment removal in dry 
conditions. 

Site Construction / 
Mobilization / Demob 

N/A 

Sediment Removal & 
Mercury Recovery 

Meetings and planning to define removal process and 
engineering calculations in the dry and wet conditions.  
Completed purchase and delivery of mercury 
concentrator. 

Biological 
Assessments 

Ongoing pre-project biological research and survey 
work in the aquatic environment.   

Outreach & 
Education 

Conducted Post it Day Fact Sheet, technical project 
meetings and process review. 
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Sediment & Mercury Process Monitoring Diagram 
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Project Site Map 
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 Scope of Work Task Actions / Activities 
Q2: 

Aug 2018 – 
Oct. 2018 

Project 
Administration 

Project reporting, invoicing, deliverable oversight, 
project recording and overall project implementation 
responsibilities. 

Project Management Continued to meet with project partners in defining how 
best to process material and prepare for removal in dry 
conditions.  Continued to characterize the sediment 
through on-site pre-excavation sampling over 4,000 lbs. 

Regulatory 
Compliance & Permit 
Activities  

All permits updated and complete.  Applied for 401 
extension early in the year, awaited confirmation of the 
extension during this period.   

Site Construction / 
Mobilization / Demob 

Mobilized all heavy equipment and operational material 
to the site for dry removal. 

Sediment Removal & 
Mercury Recovery 

Beginning October 1, the project successfully moved 
40,000 cy of material from Combie Reservoir.   

Biological 
Assessments 

N/A 

Outreach & 
Education 

HMSR-TAC meeting, ongoing communications with 
legislative leaders regarding the project, technical 
project meetings and review. 

   
 

 
Pre-Excavation Sampling Plan 
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Sediment Removed 

 
 
 
 
 
 Scope of Work Task Actions / Activities 

Q3: 
Nov 2018 – 
Jan 2019 

Project 
Administration 

Project reporting, invoicing, deliverable oversight, 
project recording and overall project implementation 
responsibilities. 

Project Management Continued to meet with project partners in defining how 
best to process material and prepare for winterization / 
SWPPP procedures.  Continued daily oversight and 
reporting on SWPPP during a heavy winter of storms. 

Regulatory 
Compliance & Permit 
Activities  

All permits updated and complete.  Applied for 401 
extension early in the year, awaited confirmation of the 
extension during this period.   

Site Construction / 
Mobilization / Demob 

Demobilized all heavy equipment and operational 
material from the site for the winter. 

Sediment Removal & 
Mercury Recovery 

Ending November 15, the project successfully moved 
40,000 cy of material from Combie Reservoir.   

Biological 
Assessments 

Ongoing pre-project biological research and survey 
work.   

Outreach & 
Education 

N/A 
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Survey Calculation of Total Sediment Removed 

 
 

            
Sediment Stockpile & SWPP     Stockpile SWPP Winterized 
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 Stockpile w/ post-rain/wind event gap   Straw Mitigation on Levy Road 
 

         
Sediment Stockpile SWPPP 

 
 
 
 
 Scope of Work Task Actions / Activities 

Q4+: 
Feb 2019 – 
May 2019 

Project 
Administration 

Project reporting, invoicing, deliverable oversight, 
project recording and overall project implementation 
responsibilities.  Completed sediment sale with 3rd party 
for the removal of all sediment from the project site by 
August 2020. 

Project Management Continued to meet with project partners in defining how 
best to process material spring mercury processing and 
dredge activities.  Continued oversight and reporting on 
SWPPP during a heavy winter of storms. 

Regulatory 
Compliance & Permit 
Activities  

All permits updated and complete.  401 extension 
received on April 4.   

Site Construction / 
Mobilization / Demob 

Mobilized heavy equipment and operational material to 
the site for the spring dredging.  Continue to set up 
mercury removal machine and prepare for activities, 
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including welding pipe, installing sediment ponds, 
containment berms, etc. 

Sediment Removal & 
Mercury Recovery 

TSF began the set up on newly contracted dissolved 
mercury assessment.   

Biological 
Assessments 

Ongoing pre-project biological research and survey 
work.   

Outreach & 
Education 

Technical review of mercury processing concepts and 
layout, updates to the angler survey. 

   
 

     
Mercury Concentrator On-Site with Processing Equipment 

 

 
Plan View of Process Layout 
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Area of Focus for Dredging Due To Highest Concentration of Hg from Testing Results 

 
 
Permit Status 

 CFWD 1600 Lake and Streambed Alteration (No. 1600-2010-0180-R2):  Updated and 
complete. 

 CCVRWQCB NOA General Waste Discharge Order R5-2016-0076-019 and National 
Pollutant Discharge Elimination System (NPDES) Permit No. CAG995002:  Updated and 
complete. 

o 2018 Q4 Self-Monitoring Report was sent on January 28, 2019 (see attached) 
 CVRWQCB 401 Water Quality Certification:  On April 4, we received our updated and 

amended 401 Certification from the Water Board. 
 USACE 404 Nationwide Permit Number 16:  Complete.  
 California EPA Department of Toxic Substances Control ID:  Complete 

(#CAL000441570). 
 Placer County Hazardous Materials:  This permit is complete, CERS ID# 10783318.   

 
Major Accomplishments of Year 1 

 40,000 cy of sediment removed. 
 Final design of the processing area complete. 
 Preparation and mobilization of dredge activity is in place and near complete. 
 Final assessment of location with highest probability to re-capture mercury complete and 

identified.  
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 Successful initiation of the Rain Event Action Plan containing erosion and sediment 
control BMP’s as identified in the Storm Water Pollution Prevention Plan (SWPPP) 
during storm events.  BMP activities in the project area included stockpile management, 
containment berms, waddle management, sediment control, erosion control and haul 
road control.   

 Sediment sale agreement has been executed.  We anticipate sediment to start to be 
removed late May / early June. 

 The Knelson Concentrator is on-site at Combie Reservoir and is running. 
 
      
Project Completion Estimate 

 Planning / Adaptive Management – 60% 
 Sediment Removal – 65% 

 
 
Budget to Actual 
To date, the project has expensed 32% of the total project budget.    Due to budget, we will not 
be removing sediment in the fall of 2019.  Rather, we anticipate to expend all the project funds 
and remove the maximum possible sediment in the spring/summer of 2019.  We anticipate 
removing an additional 20,000 cubic yards with the dredge. 
 

 
 
 
 
 
 
 
 
 
 
 

TASKS
Total

Project Cost

NID 

Funding Share

DWR Prop 13 

Share
YTD Cost % of Total

1: Project 

Adminis tration
247,663.00$ 247,663.00$ -$ 117,583.00$       47%

2: Project 

Management
400,000.00$ 400,000.00$ -$ 225,140.55$       38%

3: Reg Comp & 

Permit
200,000.00$ 200,000.00$ -$ 2,268.00$            0%

4: Const/ Mob/ 

Demob
500,000.00$ -$ 500,000.00$ 371,954.17$       6%

5: Sed Removal  & 

Mercury Recovery 

Ops

5,250,000.00$ 650,000.00$ 4,600,000.00$ 1,462,490.23$   23%

6: Bio Assess/ 

Reporting
1,000,000.00$ 600,000.00$ 400,000.00$ 392,419.90$       39%

7:  Outreach/ 

Education
100,000.00$ 100,000.00$ -$ 29,838.75$         30%

CONTRACT TOTALS : 7,697,663.00$ 2,197,663.00$ 5,500,000.00$ 2,601,694.60$   34%
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Schedule 

 
2019 Sediment Removal in Wed Conditions 



 

 

APPENDIX F 
 
Compliance Monitoring Data 
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CONSTRUCTION QUALITY ASSURANCE – INFRASTRUCTURE – ENERGY – PROGRAM MANAGEMENT – ENVIRONMENTAL 

 

Project No. 4688.02 

November 19, 2018 

 

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA  95945 

 

Attention:  Greg Jones, Assistant General Manager 

 

Reference:  Combie Reservoir Sediment and Mercury Removal Project 

    FATR #2135 

Meadow Vista, California 

 

Subject:  Summary of Surface Water Quality Monitoring 

 

Dear Mr. Jones: 

NV5 prepared this letter to summarize the results of surface water monitoring performed for 

the Combie Reservoir Sediment and Mercury Removal Project in 2018 pursuant to the Project’s 

Clean Water Act (CWA) Section 401 Technically Conditioned Water Quality Certification (401 

Certification).   

BACKGROUND 

Surface water monitoring is required pursuant to the Project’s 401 Certification (WDID 

#5A29CR00068) issued by the California Regional Water Quality Control Board (CRWQCB; 

December 14, 2012): 

a. When performing any in‐water work;  

b. In the event that Project activities result in any materials reaching surface waters; or 

c. When any activities result in the creation of a visible plume in surface waters. 

In‐water work was performed as part of the Project on two occasions to stabilize a levy road 

that was damaged by high flow rates (clean rock was added to the levy bank). Other than this 

activity, no in‐water work was performed as part of the Project during 2018. This season’s work 

included dry excavation during the reservoir low‐water period.  

Monitoring was performed at the following locations:  

1. Upstream out of the influence of the Project (location RSW‐001);  

2. Downstream of the work area (location RSW‐002); and 

3. Supplemental locations upstream of RSW‐002. 
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Compliance monitoring locations RSW‐001 and RSW‐002 are depicted on the attached map. 

Monitoring parameters are listed below.  

Table 1 – Monitoring Parameters for 401 Certification  

Parameter  Unit  Type of Sample 
Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

Turbidity  NTU  Grab (1) 
Every 4 hours during 
in‐water work 

EPA 180.1, Standard 
Method 2130 B‐
2011 (2) 

Settleable material  ml/L  Grab (1) 
Every 4 hours during 
in‐water work 

Volumetric (Imhoff 
cone) (2)(5) 

Visible construction‐
related pollutants (3) 

Observations 
Visual 
Inspections 

Continuous 
throughout the 
construction period 

n/a 

Temperature  degrees C  Grab (1) 
Every 4 hours during 
in‐water work 

Standard Method 
2550 B‐2010 (2) 

Notes: 

(1) Grab sample shall not be collected at the same time each day to get a complete representation of 
variations in the receiving water. 

(2) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations 
(CFR) Part 136 (available at https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are 
specified for a given pollutant, method shall be approved by Central Valley Water Board staff. 

(3) Visible construction‐related pollutants include oil, grease, foam, fuel, petroleum products, and 
construction‐related, excavated, organic or earthen materials. 

(4) NTU = nephelometric turbidity unit 
(5) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method 

detection limit for measurement of settleable solids: Fill an Imhoff cone to the one‐liter mark with a 
thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside 
surface of the cone with a stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the 
volume of settled material in the cone as milliliters per liter. Where a separation of settleable and 
floating materials occurs, do not include the floating material in the reading. Notwithstanding any 
provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this 
part shall be 0.4 ml/l.  

Effluent limitations set forth in the 401 Certification are listed below: 

A. Activities shall not cause turbidity increases in surface water to exceed: 

i) Where natural turbidity is less than 1 nephelometric turbidity units (NTU), 

controllable factors shall not cause downstream turbidity to exceed 2 NTU; 

ii) Where natural turbidity is between 1 and 5 NTU, increases shall not exceed 1 NTU; 

iii) Where natural turbidity is between 5 and 50 NTU, increases shall not exceed 20 

percent; 

iv) Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10 

NTU; and 

v) Where natural turbidity is greater than 100 NTU, increases shall not exceed 10 

percent.    
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Except that these limits will be eased during in‐water working periods to allow a 

turbidity increase of 15 NTU over background turbidity.  In determining compliance with 

the above limits, appropriate averaging periods may be applied provided that beneficial 

uses will be fully protected.  Averaging periods may only be used with prior approval of 

the Central Valley Water Board staff. 

B. Activities shall not cause settleable matter to exceed 0.1 ml/L in surface waters as 

measured in surface waters within 300 feet downstream of the project. 

C. Activities shall not cause temperature in surface waters to increase more than 5°F above 

natural receiving water temperature for waters with designated COLD or WARM 

beneficial uses. 

REPORTING REQUIREMENTS 

All reports, notices, or other documents required by the 401 Certification or requested by the 

CRWQCB are to be signed by a principal executive officer, a ranking elected official or a duly 

authorized representative of that person. Any person signing a document under as described 

above shall make the following certification: 

"I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified 

personnel properly gathered and evaluated the information submitted. Based on my inquiry of 

the person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate, and complete. I am aware there are significant penalties for submitting 

false information, including the possibility of fine and imprisonment for knowing violations."  

The 401 Certification requires that routine reports be submitted to the CRWQCB within two 

weeks of initiation of sampling and every two weeks thereafter. Reports are to be submitted to: 

California Regional Water Quality Control Board, Central Valley Region 

11020 Sun Center Drive, #200 

Rancho Cordova, CA 95670‐6114 

Attention:  Stephanie Tadlock, Stephanie.Tadlock@waterboards.ca.gov 

If the Project causes an exceedance of an effluent limitation, or if petroleum products or other 

organic or earthen materials are spilled, the CRWQCB is to be notified immediately. If 

unanticipated discharges to the waters of the United States and/or soil occur, the CRWQCB is to 

be notified in writing within 5 calendar days of occurrence.   

The WDRs require that monitoring reports  be submitted to the CRWQCB on a quarterly basis, 

beginning with the Second Quarter 2018. When no work is being performed, report must be 

submitted according to the quarterly reporting schedule stating that there has been no 

discharge.  



Project No. 4688.02 Summary of Surface Water Quality Monitoring 
November 19, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

HOLDREGE & KULL, AN NV5 COMPANY  |  ‐ 4 ‐ 

PRESENTATION AND DISCUSSION OF MONITORING RESULTS 

Surface water compliance monitoring results are presented in the attached tables. As described 

above, this year’s Project operations include only dry excavation of sediment during the 

reservoir’s normal low water period. In‐water work has been limited to placement of rock on a 

levy bank and the addition of a culvert. This in‐water work did not result in the exceedance of 

effluent limitations at downstream location RSW‐002.  

The increased flow rates in the Bear River and the corresponding erosion of the low water 

channel in the reservoir at and downstream of the Project location resulted in a temporary 

increase in turbidity and settleable solids at location RSW‐002. These results, as documented on 

the attached tables, are not related to the Project. Rather, they were caused by the 

unanticipated flow increase in the Bear River and the subsequent erosion of the low water 

channel within the reservoir. Turbidity and settleable solids returned to normal at RSW‐002 

when the flow rates decreased. The Project included dry excavation of sediment and there 

were no project discharges. 

Sincerely, 

NV5 

 

Jason W. Muir, C.E. 60167 

Associate Engineer 

attached:  Map of Monitoring Locations 

    Summary of Monitoring Results 
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

BJB 11:30 10/03/18 1.5 <0.1 ND 18.1 8.9 100 26 na Prior to site work

BJB 13:15 10/05/18 1.1 <0.1 ND 17.5 9.0 100 30 na

JBA 13:50 10/08/18 0.9 <0.1 ND 14.7 9.6 100 46 na

JBA 16:20 10/08/18 1.2 <0.1 ND 15.1 9.5 100 44 na

JBA 8:15 10/09/18 2.1 <0.1 ND 14.2 7.9 100 79 na

JBA 14:00 10/09/18 2.3 <0.1 ND 16.6 9.3 100 44 na

JBA 8:00 10/10/18 2.0 <0.1 ND 14.2 9.7 100 48 7.0

JBA 12:00 10/10/18 1.0 <0.1 ND 16.5 9.2 100 45 7.0

JBA 10:15 10/11/18 0.8 <0.1 ND 15.8 9.4 152 68 7.5

JBA 14:10 10/11/18 1.2 <0.1 ND 17.1 9.1 152 45 6.7

JBA 8:30 10/12/18 1.8 <0.1 ND 14.8 7.7 152 46 7.2

JBA 14:00 10/12/18 1.1 <0.1 ND 16.3 9.2 152 45 6.6

JBA 9:30 10/13/18 1.9 <0.1 ND 14.9 8.0 152 45 6.6

JBA 14:00 10/13/18 1.5 <0.1 ND 16.4 7.3 152 44 6.6

JBA 9:30 10/15/18 1.6 <0.1 ND 13.5 10.2 111 40 7.4

JBA 13:30 10/15/18 1.5 <0.1 ND 14.7 10.7 111 38 7.3

NGH 11:30 10/16/18 1.5 <0.1 ND 13.2 9.9 125 38 7.0

Flow increase due to PG&E canal 
flow (additional flow amount 
unknown).

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

Flow increase from Rollins Reservoir.

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

JBA 15:30 10/16/18 1.5 <0.1 ND 14.7 9.5 133 41 7.3

JBA 9:20 10/17/18 1.0 <0.1 ND 13.5 na 133 49 6.7

JBA 13:15 10/17/18 2.2 <0.1 ND 15.5 na 133 46 6.2
Teichert water pump is running 
upstream.

JBA 10:00 10/18/18 1.6 <0.1 ND 13.8 na 104 46 6.8

JBA 14:00 10/18/18 1.9 <0.1 ND 15.2 na 104 50 6.6

NGH 10:00 10/19/18 3.5 <0.1 ND 13.9 na 125 48 7.0

NGH 14:00 10/19/18 4.6 <0.1 ND 14.7 na 125 50 6.7

JBA 8:30 10/20/18 5.1 <0.04 ND 14.2 9.5 107 43 7.4

JBA 12:30 10/20/18 4.1 <0.04 ND 16.2 9.1 107 38 7.5

NGH 10:15 10/22/18 6.0 <0.04 ND 14.1 11.7 90 34 7.9

NGH 2:35 10/22/18 5.1 <0.04 ND 18.0 9.0 90 42 7.5

NGH 10:00 10/23/18 5.4 <0.04 ND 12.5 8.6 90 42 6.5

NGH 14:15 10/23/18 5.9 <0.04 ND 14.6 9.0 90 36 6.8

NGH 10:00 10/24/18 5.2 <0.04 ND 13.1 9.0 90 52 7.0

NGH 13:45 10/24/18 5.4 <0.04 ND 15.3 9.1 90 54 6.9

JBA 10:00 10/25/18 4.7 <0.04 ND 14.5 7.8 107 53 7.3
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

JBA 13:45 10/25/18 4.5 <0.04 ND 16.1 8.0 >107 55 6.8
Flow appears to have increased but 
not at online Rollins gauge location

JBA 8:00 10/26/18 4.7 <0.04 ND 13.2 8.7 109 34 6.5

JBA 7:45 10/27/18 3.7 <0.04 ND 13.9 7.6 109 44 6.6

JBA 11:30 10/27/18 3.5 <0.04 ND 16.0 7.1 109 43 6.9

JBA 7:30 10/29/18 2.8 <0.04 ND 14.0 8.5 109 44 6.6

JBA 12:00 10/29/18 3.1 <0.04 ND 15.9 8.0 109 43 6.5

NGH 10:05 10/30/18 2.6 <0.04 ND 12.9 7.6 94 43 7.8

NGH 14:10 10/30/18 2.8 <0.04 ND 15.4 8.2 94 41 7.3

NGH 8:30 10/31/18 2.9 <0.04 ND 11.9 8.6 94 44 7.3

NGH 12:10 10/31/18 2.5 <0.04 ND 14.1 9.3 94 43 6.7

JBA 7:56 11/01/18 2.5 <0.04 ND 12.5 8.1 109 42 6.9

JBA 11:50 11/01/18 2.6 <0.04 ND 15.1 8.8 109 43 6.7

JBA 12:15 11/02/18 2.5 <0.04 ND 15.3 7.7 80 43 7.0

JBA 16:10 11/02/18 2.1 <0.04 ND 15.2 8.4 80 43 6.9

JBA 8:00 11/03/18 2.3 <0.04 ND 12.2 8.8 73 45 6.9

JBA 12:15 11/03/18 2.1 <0.04 ND 15.7 8.2 73 45 6.9

NGH 8:30 11/05/18 2.3 <0.04 ND 13.9 7.8 56 37 na
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

NGH 12:30 11/05/18 2.0 <0.04 ND 14.7 8.6 56 46 6.7

NGH 9:36 11/06/18 2.3 <0.04 ND 12.2 8.8 56 47 6.7

NGH 13:35 11/06/18 1.7 <0.04 ND 13.7 8.4 56 45 6.7

NGH 10:04 11/07/18 1.9 <0.04 ND 11.6 8.8 43 47 na

NGH 14:00 11/07/18 1.5 <0.04 ND 12.6 10.3 43 46 na

JBA 8:00 11/08/18 3.2 <0.04 ND 9.0 9.0 53 50 6.6 Low water, rocks exposed

JBA 13:15 11/08/18 3.8 <0.04 ND 13.3 9.9 53 49 7.3 Water lower than this morning

JBA 8:00 11/09/18 2.6 <0.04 ND 8.5 9.9 84 47 6.5

JBA 13:30 11/09/18 1.7 <0.04 ND 11.4 9.5 84 46 7.2

JBA 7:50 11/10/18 1.9 <0.04 ND 8.3 9.6 84 45 6.5

JBA 12:45 11/10/18 1.5 <0.04 ND 11.9 9.3 84+ 43 7.1

NGH 9:15 11/12/18 1.4 <0.04 ND 10.4 9.0 64 42 na

NGH 13:00 11/12/18 1.4 <0.04 ND 10.4 10.3 64 42 na

NGH 10:31 11/13/18 1.3 <0.04 ND 9.6 9.4 63 44 na

NGH 14:26 11/13/18 1.3 <0.04 ND 10.2 10.3 63 43 na

NGH 10:10 11/14/18 1.1 <0.04 ND 9.5 9.4 63 43 7.1

NGH 14:01 11/14/18 1.2 <0.04 ND 10.5 10.2 63 43 7.0
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

RSW-001
Monitoring Location Description:

Receiving water upstream out of the influence of Project

RESULTS

Project Name: 

Combie Reservoir

Target RL

Effluent Limitations

Receiving Water 
Limitations

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: 

4688.02

Perameter

Frequency

Unit

Method

Notes:  * Flow data obtained for Bear River at Hwy 174 crossing on-line from www.dreamflows.com (does not include additional down stream inputs).;  na = not available; ND = not detected
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

BJB 11:30 10/03/18 10.1 0.1 ND 18.6 8.8 100 33 na Prior to site work.

BJB 15:30 10/03/18 11.7 0.1 ND 19.1 8.7 100 34 na

BJB 12:45 10/05/18 3.7 <0.1 ND 18.9 8.8 100 37 na

JBA 12:08 10/08/18 3.6 0.1 ND 16.9 8.5 100 51 na

JBA 15:40 10/08/18 3.0 0.1 ND 16.5 9.2 100 52 na

JBA 9:15 10/09/18 3.0 <0.1 ND 15.5 7.2 100 49 na

JBA 13:15 10/09/18 3.2 <0.1 ND 17.2 8.0 100 47 na

JBA 7:15 10/10/18 4.7 <0.1 ND 14.4 9.6 100 76 7.0

JBA 12:30 10/10/18 2.5 <0.1 ND 17.2 9.1 100 47 6.5

JBA 10:00 10/11/18 6.3 <0.1 sl. cloudy 16.5 9.2 152 50 6.7

JBA 15:05 10/11/18 6.6 0.2 cloudy 17.2 6.7 152 46 7.0

JBA 7:45 10/12/18 6.6 0.2 sl. cloudy 14.3 8.5 152 57 7.2

JBA 14:30 10/12/18 6.2 <0.1 sl. cloudy 17.2 9.1 152 45 6.7

JBA 8:00 10/13/18 16.2 0.2 sl. cloudy 14.3 9.7 152 54 7.4

JBA 12:15 10/13/18 13.9 0.3 cloudy 16.5 9.2 152 45 6.6

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Increase flow in Bear R causes 
relase of stagnant water in stagnant 
Bear R segment. Not project 
related.

Flow increase due to PG&E canal 
flow (additional flow amount 
unknown) causing erosion of sed in 
channel. Not project related.

Receiving Water 
Limitations

RESULTS
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

JBA 10:30 10/15/18 14.8 <0.1 sl. cloudy 15.2 9.8 111 37 7.3

JBA 14:30 10/15/18 8.6 <0.1 sl. cloudy 18.2 8.8 111 37 7.2

JBA 13:45 10/16/18 11.9 0.3 sl. cloudy 15.8 9.4 125 44 7.2

Location RSW-002 now accessible 
again. Turbidity and solids appear 
to be residual effects from high flow 
period. There are no project 
discharages and causeway 
damage resulting from high flow 
has been repaired.

JBA 10:15 10/17/18 18.3 0.4 cloudy 15.3 na 133 46 6.2

JBA 14:15 10/17/18 19.6 0.2 cloudy 16.0 na 133 44 6.3

JBA 8:00 10/18/18 18.6 0.4 cloudy 12.2 na 104 51 7.0

JBA 12:00 10/18/18 28.6 0.3 cloudy 15.7 na 104 46 6.4

NGH 8:40 10/19/18 9.4 0.1 ND 12.9 na 125 45 7.1

NGH 12:40 10/19/18 12.3 <0.04 ND 14.4 na 125 47 6.7

JBA 9:45 10/20/18 7.4 0.09 sl. cloudy 15.7 8.6 107 36 7.4

JBA 13:20 10/20/18 9.3 0.1 sl. cloudy 17.6 9.7 107 37 7.5

NGH 8:30 10/22/18 6.6 <0.04 ND 15.3 10.3 90 39 7.2

Monitoring performed at 
confluence. Location RSW-002 is 
farther down stream and was not 
accessible.
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

NGH 12:45 10/22/18 8.0 <0.04 ND 15.9 10.2 90 40 7.1

NGH 8:30 10/23/18 13.7 <0.04 ND 14.3 8.7 90 49 7.3

NGH 12:30 10/23/18 12.2 <0.04 ND 15.7 9.2 90 41 6.7

NGH 8:30 10/24/18 11.8 <0.04 ND 14.5 8.9 90 58 6.7

NGH 12:35 10/24/18 9.3 <0.04 ND 15.5 8.6 90 59 6.5

JBA 8:05 10/25/18 8.9 0.08 sl. cloudy 12.8 7.8 107 54 7.2

JBA 12:00 10/25/18 11.2 <0.04 sl. cloudy 16.9 8.3 107 60 7.0

JBA 10:15 10/26/18 57.8 0.4 cloudy 15.5 7.7 109+ 37 6.9

JBA 9:30 10/27/18 8.5 <0.04 cloudy 14.9 7.3 109+ 45 7.0

JBA 12:45 10/27/18 15.4 0.09 cloudy 17.9 7.2 109+ 45 7.0

JBA 9:00 10/29/18 13.2 <0.04 cloudy 14.9 7.6 109+ 44 7.0 200 ft down from causeway repair

JBA 13:15 10/29/18 5.6 <0.04 ND 18.1 7.6 109+ 45 6.7
200 ft down from causeway repair. 
Almost done placing rock on top.

NGH 8:30 10/30/18 9.8 <0.04 ND 13.5 8.2 94 45 7.4

NGH 12:25 10/30/18 5.4 <0.04 ND 15.6 8.3 94 45 7.2

NGH 10:05 10/31/18 6.4 <0.04 ND 14.8 8.6 94 47 6.9

NGH 13:56 10/31/18 7.5 <0.04 ND 15.5 9.3 94 46 6.5

RSW-002 not accessible during 
causeway repair. Sampling 
performed at supplemental location 
(Pond 3 outlet 200 ft downstream of 
causeway) when accessible
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

JBA 9:45 11/01/18 9.0 <0.1
slightly 
cloudy

13.9 7.3 109 45 7.1

Below Bear confluence.  Original 
downstream location by branch 
(long walk) downstream from Bear.

JBA 13:15 11/01/18 6.9 <0.1
slightly 
cloudy

16.2 8.0 109 45 6.6

200' from excavator and upstream 
from Bear River confluence 
upstream from Bear

JBA 11:30 11/02/18 7.1 <0.04 sl. cloudy 15.6 7.9 80 44 7.0
Standard site 200 ft ds from 
excavator and silt fence

JBA 15:20 11/02/18 4.3 <0.04 sl. cloudy 16.3 7.7 80 44 6.6
Standard site 200 ft ds from 
excavator and silt fence

JBA 9:08 11/03/18 4.3 <0.04 ND 13.1 8.1 73 44 7.0
Standard above Bear conf 200 ft ds 
from excavator

JBA 13:20 11/03/18 4.0 <0.04 ND 16.2 8.5 73 45 6.9
Standard above Bear conf 200 ft ds 
from excavator

NGH 9:05 11/05/18 3.7 <0.04 ND 15.0 8.4 56 44 6.6

NGH 13:10 11/05/18 3.6 <0.04 ND 15.1 8.6 56 47 6.8

NGH 8:00 11/06/18 3.5 <0.04 ND 13.5 8.3 56 47 na

NGH 12:15 11/06/18 3.2 <0.04 ND 14.8 8.5 56 48 6.7

NGH 8:30 11/07/18 3.7 <0.04 ND 14.1 9.1 43 49 na

NGH 12:32 11/07/18 3.5 <0.04 ND 14.6 8.9 43 49 na

JBA 10:00 11/08/18 4.6 <0.04 ND 13.7 7.9 53 48 6.9
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH Notes

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo on-line* 1 per mo 1 per mo na

NTU ml/L Observations deg C mg/L cfs umhos/ cm pH units na

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)
na

1 0.1 na 0.1 1 100 20 0.1 na

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month NE NE nondetect +20 deg NE NE (3c) 6.5-8.5 na

Avg Month (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5 na

INIT. TIME DATE

Perameter

Frequency

Unit

COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS
NV5 Project #: Project Name: Monitoring Location Description:

RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

Method

Target RL

Effluent Limitations

Receiving Water 
Limitations

RESULTS

JBA 14:09 11/08/18 4.2 <0.04 ND 14.4 8.0 <53 48 7.0

JBA 10:00 11/09/18 4.4 <0.04 ND 12.6 8.7 84 48 7.1

JBA 14:15 11/09/18 3.3 <0.04 ND 12.6 8.7 84+ 48 7.1

JBA 12:00 11/10/18 3.6 <0.04 ND 13.3 8.6 84+ 49 7.0

NGH 9:35 11/12/18 3.7 <0.04 ND 11.0 10.4 64 48 6.5

NGH 13:30 11/12/18 3.6 <0.04 ND 11.1 10.5 64 48 6.6

NGH 9:02 11/13/18 3.6 <0.04 ND 10.3 10.5 63 48 na

NGH 13:06 11/13/18 3.6 <0.04 ND 10.6 10.5 63 47 na

NGH 9:37 11/14/18 3.5 <0.04 ND 9.7 10.4 63 47 7.1

NGH 13:30 11/14/18 3.0 <0.04 ND 10.4 10.0 63 47 6.8

Notes:  * Flow data obtained for Bear River at Hwy 174 crossing on-line from www.dreamflows.com (does not include additional down stream inputs).;  na = not available; ND = not detected

Flow has increased based on level 
of water flowing in culverts

11/19/2018 Page 5 of 5 4688.02 Water Quality Monitoring.xlsx



 

792 Searls Avenue | Nevada City, CA 95959 | www.HandK.net | Office 530.478-1305 | Fax 530.478.1019 

CONSTRUCTION QUALITY ASSURANCE – INFRASTRUCTURE – ENERGY – PROGRAM MANAGEMENT – ENVIRONMENTAL 

 
Project No. 4688.02 
October 11, 2019 
 
Nevada Irrigation District 
1036 West Main Street 
Grass Valley, CA  95945 
 
Attention:  Greg Jones, Assistant General Manager 
 
Reference:  Combie Reservoir Sediment and Mercury Removal Project 

    FATR #2135 
Meadow Vista, California 
 

Subject:  Summary of 2019 Surface Water Quality Monitoring 

 

Dear Mr. Jones: 

NV5 prepared this letter to summarize the results of surface water monitoring performed for 
the Combie Reservoir Sediment and Mercury Removal Project in 2019 pursuant to the Project’s 
Clean Water Act (CWA) Section 401 Technically Conditioned Water Quality Certification (401 
Certification).   

BACKGROUND 

Surface water monitoring is required pursuant to the Project’s 401 Certification (WDID 
#5A29CR00068) issued by the California Regional Water Quality Control Board (CRWQCB; 
December 14, 2012): 

a. When performing any in‐water work;  
b. In the event that Project activities result in any materials reaching surface waters; or 
c. When any activities result in the creation of a visible plume in surface waters. 

This season’s work included in‐water dredging operations within a turbidity curtain. Turbid 
water was not released from the work area, and no visible plume was observed. Monitoring 
was performed at the following locations:  

1. Upstream out of the influence of the Project (location RSW‐001); and 
2. Downstream of the work area (location RSW‐002). 

Compliance monitoring locations RSW‐001 and RSW‐002 are depicted on the attached map. 
Monitoring parameters are listed below.  
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Table 1 – Monitoring Parameters for 401 Certification  

Parameter  Unit  Type of Sample  Minimum Sampling 
Frequency 

Required Analytical 
Test Method 

Turbidity  NTU  Grab (1)  Every 4 hours during 
in‐water work 

EPA 180.1, Standard 
Method 2130 B‐
2011 (2) 

Settleable material  ml/L  Grab (1)  Every 4 hours during 
in‐water work 

Volumetric (Imhoff 
cone) (2)(5) 

Visible construction‐
related pollutants (3)  Observations  Visual 

Inspections 

Continuous 
throughout the 
construction period 

n/a 

Temperature  degrees C  Grab (1)  Every 4 hours during 
in‐water work 

Standard Method 
2550 B‐2010 (2) 

Notes: 
(1) Grab sample shall not be collected at the same time each day to get a complete representation of 

variations in the receiving water. 
(2) Pollutants shall be analyzed using the analytical methods described in 40 Code of Federal Regulations 

(CFR) Part 136 (available at https://www.law.cornell.edu/cfr/text/40/136.3); where no methods are 
specified for a given pollutant, method shall be approved by Central Valley Water Board staff. 

(3) Visible construction‐related pollutants include oil, grease, foam, fuel, petroleum products, and 
construction‐related, excavated, organic or earthen materials. 

(4) NTU = nephelometric turbidity unit 
(5) Settleable solids are to be measured by 40 CFR Part 136 Section 434.64, Procedure and method 

detection limit for measurement of settleable solids: Fill an Imhoff cone to the one‐liter mark with a 
thoroughly mixed sample. Allow to settle undisturbed for 45 minutes. Gently stir along the inside 
surface of the cone with a stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the 
volume of settled material in the cone as milliliters per liter. Where a separation of settleable and 
floating materials occurs, do not include the floating material in the reading. Notwithstanding any 
provision of 40 CFR part 136, the method detection limit for measuring settleable solids under this 
part shall be 0.4 ml/l.  

Effluent limitations set forth in the 401 Certification are listed below: 

A. Activities shall not cause turbidity increases in surface water to exceed: 

i) Where natural turbidity is less than 1 nephelometric turbidity units (NTU), 
controllable factors shall not cause downstream turbidity to exceed 2 NTU; 

ii) Where natural turbidity is between 1 and 5 NTU, increases shall not exceed 1 NTU; 
iii) Where natural turbidity is between 5 and 50 NTU, increases shall not exceed 20 

percent; 
iv) Where natural turbidity is between 50 and 100 NTU, increases shall not exceed 10 

NTU; and 
v) Where natural turbidity is greater than 100 NTU, increases shall not exceed 10 

percent.    

Except that these limits will be eased during in‐water working periods to allow a 
turbidity increase of 15 NTU over background turbidity.  In determining compliance with 
the above limits, appropriate averaging periods may be applied provided that beneficial 
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uses will be fully protected.  Averaging periods may only be used with prior approval of 
the Central Valley Water Board staff. 

B. Activities shall not cause settleable matter to exceed 0.1 ml/L in surface waters as 
measured in surface waters within 300 feet downstream of the project. 

C. Activities shall not cause temperature in surface waters to increase more than 5°F above 
natural receiving water temperature for waters with designated COLD or WARM 
beneficial uses. 

REPORTING REQUIREMENTS 

All reports, notices, or other documents required by the 401 Certification or requested by the 
CRWQCB are to be signed by a principal executive officer, a ranking elected official or a duly 
authorized representative of that person. Any person signing a document under as described 
above shall make the following certification: 

"I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for knowing violations."  

The 401 Certification requires that routine reports be submitted to the CRWQCB within two 
weeks of initiation of sampling and every two weeks thereafter. Reports are to be submitted to: 

California Regional Water Quality Control Board, Central Valley Region 
11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670‐6114 
Attention:  Stephanie Tadlock, Stephanie.Tadlock@waterboards.ca.gov 

If the Project causes an exceedance of an effluent limitation, or if petroleum products or other 
organic or earthen materials are spilled, the CRWQCB is to be notified immediately. If 
unanticipated discharges to the waters of the United States and/or soil occur, the CRWQCB is to 
be notified in writing within 5 calendar days of occurrence.   

The WDRs require that monitoring reports  be submitted to the CRWQCB on a quarterly basis, 
beginning with the Second Quarter 2018. When no work is being performed, report must be 
submitted according to the quarterly reporting schedule stating that there has been no 
discharge.  

 

 



Project No. 4688.02 Summary of 2019 Surface Water Quality Monitoring 
October 11, 2019 Combie Reservoir Sediment and Mercury Removal Project 

 

NV5 |  ‐ 4 ‐ 

PRESENTATION AND DISCUSSION OF MONITORING RESULTS 

Surface water compliance monitoring results are presented in the attached tables. As described 
above, this year’s Project operations included in‐water dredging within a turbidity curtain. This 
in‐water work did not result in the exceedance of effluent limitations at downstream location 
RSW‐002.  

Sincerely, 

NV5 

 
Jason W. Muir, C.E. 60167 
Associate Engineer 

attached:  Map of Monitoring Locations 
    Summary of Monitoring Results 
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo -- 1 per mo 1 per mo

NTU ml/L
Observation

s
deg C mg/L cfs umhos/ cm pH units

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)

1 0.1 na 0.1 1 100 20 0.1

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

INIT. TIME DATE

MNT 07.00 06/27/19 1.58 <0.1 None 9.36 NA 335 56 7.1

MNT 11.00 06/27/19 1.81 <0.1 None 12.40 NA 335 69 7.2

MNT 15.00 06/27/19 2.04 <0.1 None 11.67 NA 335 54 7.4

MNT 07.20 06/28/19 1.76 <0.1 None 10.03 NA 335 58 7.2

MNT 10.59 06/28/19 2.00 <0.1 None 10.38 NA 335 53 7.3

MNT 15.15 06/28/19 3.03 <0.1 None 12.43 NA 335 51 7.3

MNT 07.48 07/01/19 1.54 <0.1 None 9.95 NA 320 61 7.6

MNT 12.00 07/01/19 1.88 <0.1 None 11.26 NA 320 51 7.3

MNT 17.15 07/01/19 1.63 <0.1 None 15.69 NA 320 49 7.2

MNT 06.40 07/02/19 1.50 <0.1 None 10.69 NA 320 52 7.1

MNT 10.44 07/02/19 1.58 <0.1 None 12.56 NA 320 55 7.2

MNT 15.11 07/02/19 1.72 <0.1 None 16.75 NA 320 53 7.1

MNT 06.58 07/03/19 1.62 <0.1 None 10.85 NA 320 49 6.9

MNT 12.42 07/03/19 2.01 <0.1 None 15.18 NA 320 54 7.3

MNT 07.01 07/08/19 1.53 <0.1 None 11.34 NA 330 52 6.9

MNT 11.00 07/08/19 2.80 <0.1 None 14.80 NA 330 47 7.1

MNT 08.30 07/09/19 1.74 <0.1 None 10.69 35.9 385 46 6.8

MNT 14.35 07/09/19 3.99 <0.1 None 13.03 25.1 385 46 7.1

MNT 07.22 07/10/19 1.98 <0.1 None 16.30 24.1 380 43 6.7

MNT 12.36 07/10/19 2.99 <0.1 None 11.07 21.6 380 39 6.8

MNT 08.00 07/11/19 2.26 <0.1 None 10.22 30.4 380 43 7.2

MNT 12.40 07/11/19 1.13 <0.1 None 11.51 30.8 370 41 6.9

MNT 930 07/12/19 2.39 <0.1 None 12.89 21.2 350 46 6.9

MNT 1240 07/12/19 1.70 <0.1 None 11.56 22.3 350 42 7.2

MNT 930 07/15/19 2.13 <0.1 None 11.65 26.8 350 46 6.3

MNT 1345 07/15/19 1.51 <0.1 None 13.93 19.6 350 41 7.4

Receiving Water 
Lims.

RESULTS

Effluent Limitations

FIELD DATA COLLECTION FORM
C1 COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

NV5 Project #: Project Name: Monitoring Location Description:
RSW-0014688.02 Combie Reservoir Receiving water upstream out of the influence of Project

Perameter

Frequency

Unit

Method

Target RL
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo -- 1 per mo 1 per mo

NTU ml/L
Observation

s
deg C mg/L cfs umhos/ cm pH units

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)

1 0.1 na 0.1 1 100 20 0.1

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

INIT. TIME DATE

Receiving Water 
Lims.

RESULTS

Effluent Limitations

FIELD DATA COLLECTION FORM
C1 COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

NV5 Project #: Project Name: Monitoring Location Description:
RSW-0014688.02 Combie Reservoir Receiving water upstream out of the influence of Project

Perameter

Frequency

Unit

Method

Target RL

MNT 1246 07/16/19 1.97 <0.1 None 13.04 18.6 350 55 7.7

MNT 0907 8/2/19 1.34 <0.1 None 11.68 NA 260 41 7.4

MNT 1318 8/2/19 1.48 <0.1 None 12.32 NA 260 40 7.0

MNT 0947 8/5/19 1.27 <0.1 None 12.05 14.2 260 42 8.1

MNT 1349 8/5/19 1.28 <0.1 None 12.43 27.5 260 39 6.8

MNT 0918 08/06/19 1.33 <0.1 None 12.40 30.4 260 38 8.0

MNT 0653 08/07/19 1.41 <0.1 None 13.79 19.5 260 40 8.5

MNT 1150 08/07/19 1.45 <0.1 None 12.38 19.3 260 40 7.9

MNT 0804 08/08/19 1.73 <0.1 None 13.29 17.8 260 39 8.7

MNT 1425 08/09/19 1.58 <0.1 None 12.3.8 10.7 260 40 7.1

MNT 6.45 8/12/19 1.94 <0.1 None 13.18 5.5 265 40 7.6

MNT 13.30 8/12/19 1.71 <0.1 None 12.06 11.2 265 39 7.4

MNT 7.44 8/13/19 3.01 <0.1 None 17.84 7.5 265 41 8.2

MNT 13.11 8/13/19 1.36 <0.1 None 13.03 9.3 265 39 6.9

MNT 7.09 08/14/19 1.51 <0.1 None 13.58 15.6 265 40 7.6

MNT 12.55 08/14/19 1.27 <0.1 None 12.85 12.9 265 41 7.6

MNT 09.46 08/15/19 1.62 <0.1 None 12.79 6.3 265 38 7.4

MNT 1315 08/15/19 2.20 <0.1 None 13.28 3.4 265 39 6.9

MNT 0945 08/16/19 1.62 <0.1 None 12.74 5.1 265 38 7.7

MNT 11.35 08/20/19 2.28 <0.1 None 12.41 3.6 265 40 6.9

MNT 13.52 08/20/19 2.25 <0.1 None 13.72 3.4 265 39 7.2

MNT 11.11 08/21/19 1.35 <0.1 None 12.45 8.1 237 36 7.1

MNT 12.48 08/21/19 1.51 <0.1 None 12.82 3.8 233 38 7.2

MNT 08.32 08/22/19 1.76 <0.1 None 13.68 4.0 233 37 8.1

MNT 12.42 08/22/19 1.23 <0.1 None 13.30 3.0 228 40 7.0

Dredging operation suspended, booster pump replacement
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH

1 per 4 hrs 1 per 4 hrs Continuous 
1 per 4 
hours

1 per mo -- 1 per mo 1 per mo

NTU ml/L
Observation

s
deg C mg/L cfs umhos/ cm pH units

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)

1 0.1 na 0.1 1 100 20 0.1

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

INIT. TIME DATE

Receiving Water 
Lims.

RESULTS

Effluent Limitations

FIELD DATA COLLECTION FORM
C1 COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

NV5 Project #: Project Name: Monitoring Location Description:
RSW-0014688.02 Combie Reservoir Receiving water upstream out of the influence of Project

Perameter

Frequency

Unit

Method

Target RL

MNT 8.44 08/23/19 1.24 <0.1 None 14.47 2.4 228 36 6.8
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo -- 1 per mo 1 per mo

NTU ml/L Observations deg C mg/L / % cfs umhos/ cm pH units

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)

1 0.1 na 0.1 1 100 20 0.1

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

INIT. TIME DATE

MNT 7.45 6/27/19 2.36 <0.1 None 13.76 NA 335 NA NA

MNT 11.30 6/27/19 2.33 <0.1 None 16.30 NA 335 54 7.3

MNT 15.50 6/27/19 2.03 <0.1 None 17.32 NA 335 53 7.3

MNT 7.50 6/28/19 1.85 <0.1 None 14.51 NA 335 53 7.3

MNT 11.12 6/28/19 2.66 <0.1 None 16.55 NA 335 54 7.4

MNT 15.35 6/28/19 1.42 <0.1 None 18.83 NA 335 54 7.6

MNT 8.09 7/1/19 1.99 <0.1 None 15.13 NA 320 66 7.7

MNT 12.20 7/1/19 1.88 <0.1 None 18.28 NA 320 52 7.2

MNT 17.30 7/1/19 1.65 <0.1 None 18.87 NA 320 NA NA

MNT 6.50 7/2/19 2.47 <0.1 None 15.76 NA 320 53 7.1

MNT 11.03 7/2/19 1.78 <0.1 None 20.51 NA 320 51 7.3

MNT 15.25 7/2/19 1.73 <0.1 None 19.58 NA 320 51 7.3

MNT 7.11 7/3/19 2.59 <0.1 None 16.55 NA 320 51 7.2

MNT 12.59 7/3/19 2.94 <0.1 None 19.27 NA 320 50 7.3

MNT 7.20 7/8/19 0.60 <0.1 None NA NA 330 NA NA

MNT 13.00 7/8/19 0.93 <0.1 None 19.34 20.6 330 48 7.2

MNT 8.45 7/9/19 1.61 <0.1 None 17.12 24.0 385 47 7.2

MNT 14.50 7/9/19 1.83 <0.1 None 20.66 18.5 385 47 7.1

MNT 7.40 7/10/19 2.44 <0.1 None 17.69 17.7 380 47 7.1

MNT 13.00 7/10/19 0.54 <0.1 None 19.46 23.6 380 46 7.0

MNT 8.25 7/11/19 2.54 <0.1 None 18.07 19.6 380 45 7.1

MNT 13.30 7/11/19 2.83 <0.1 None 20.52 19.2 370 46 6.8

MNT 0900 7/12/19 5.75 <0.1 None 16.74 19.6 350 45 6.9

MNT 1300 7/12/19 3.40 <0.1 None 22.60 21.3 350 42 6.9

MNT 1030 7/15/19 5.09 <0.1 None 18.46 18.8 350 43 7.2

MNT 1430 7/15/19 2.55 <0.1 None 23.32 14.7 350 45 7.4

MNT 1315 7/16/19 2.26 <0.1 None 19.87 14.7 350 44 7.1

Dredging operation suspended, booster pump replacement

Receiving Water 
Lims.

RESULTS

Perameter

Frequency

Unit

Method

Target RL

Effluent Limitations

FIELD DATA COLLECTION FORM
C1 COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

NV5 Project #: Project Name: Monitoring Location Description:
RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area
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Turbidity
Settlable 
Material

Visible 
Pollutants

Temp.
Dissolved 
Oxygen

Total Flow
Electrical 
Conduct.

pH

1 per 4 hrs 1 per 4 hrs Continuous 1 per 4 hours 1 per mo -- 1 per mo 1 per mo

NTU ml/L Observations deg C mg/L / % cfs umhos/ cm pH units

Meter (1b)
Imhoff cone 

(2a)(5a)
Visual (3a)

SM 2550 B-
2010 (2a)

Meter (1b), 
(2b)

(1b)
Meter (1b), 

(2b)
Meter (1b), 

(2b)

1 0.1 na 0.1 1 100 20 0.1

Avg Day NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo NE NE nondetect +20 deg NE NE (3c) 6.5-8.5

Avy Mo (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

Max Day (4a) 0.1 nondetect +5 deg (2c) NE NE 6.5-8.5

INIT. TIME DATE

Receiving Water 
Lims.

RESULTS

Perameter

Frequency

Unit

Method

Target RL

Effluent Limitations

FIELD DATA COLLECTION FORM
C1 COMPLIANCE MONITORING ‐ FIELD ANALYSIS AND VISIBLE POLLUTANTS

NV5 Project #: Project Name: Monitoring Location Description:
RSW-0024688.02 Combie Reservoir Receiving water approx 200 feet downstream of work area

MNT 0939 8/2/19 2.62 <0.1 None 19.58 NA 260 41 7.8

MNT 1338 8/2/19 1.71 <0.1 None 21.06 NA 260 41 6.9

MNT 1003 8/5/19 1.96 <0.1 None 19.84 NA 260 42 7.9

MNT 1400 8/5/19 4.50 <0.1 None 21.73 11.2 260 42 6.9

MNT 0932 8/6/19 2.19 <0.1 None 20.12 12.9 260 41 7.5

MNT 0709 8/7/19 1.73 <0.1 None 20.31 19.1 260 41 7.8

MNT 12.01 8/7/19 1.68 <0.1 None 21.32 18.2 260 40 7.7

MNT 0818 8/8/19 1.72 <0.1 None 19.69 17.8 260 41 7.8

MNT 1420 8/9/19 2.28 <0.1 None 19.79 8.8 260 41 7.2

MNT 6.59 8/12/19 2.12 <0.1 None 18.05 5.0 265 42 7.7

MNT 1512 8/12/19 1.86 <0.1 None 20.99 7.9 265 41 7.5

MNT 8.02 8/13/19 2.03 <0.1 None 12.95 6.0 265 39 7.3

MNT 13.54 8/13/19 6.86 <0.1 None 21.51 4.1 265 41 7.1

MNT 7.32 08/14/19 2.15 <0.1 None 18.83 3.7 265 40 7.9

MNT 13.11 08/14/19 4.35 <0.1 None 21.89 5.5 265 42 7.5

MNT 10.12 08/15/19 1.73 <0.1 None 19.96 2.7 265 40 7.7

MNT 13.31 08/15/19 1.51 <0.1 None 21.61 2.8 265 42 7.1

MNT 11.15 08/16/19 2.13 <0.1 None 21.58 3.1 265 40 6.9

MNT 12.07 08/20/19 2.52 <0.1 None 19.77 2.7 265 40 7.2

MNT 14.09 08/20/19 7.34 <0.1 None 20.63 3.4 265 39 7.1

MNT 11.32 08/21/19 2.41 <0.1 None 19.73 2.8 237 39 7.3

MNT 13.09 08/21/19 5.25 <0.1 None 20.63 2.6 233 39 7.2

MNT 8.52 08/22/19 2.96 <0.1 None 19.22 2.2 233 39 8.0

MNT 12.57 08/22/19 6.35 <0.1 None 21.11 1.8 228 40 7.4

MNT 9.19 8/23/19 2.95 <0.1 None 20.27 3.0 228 40 7.4
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June 27, 2019

792 Searls Avenue

Nevada City, CA 95959

Mars Nelson Tredwell

Tel: (530) 478-1305  

Fax:(530) 478-1019

NV5
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1902418

Enclosed are the results for sample(s) received on June 19, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

President & Laboratory Director

4688.02, Combie Sediment and Mercury Removal Proj

Edgar Caballero

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

M8.T22.2019.06.13 1902418-01 Sediment 6/14/19  12:45 6/19/19  15:00

M8.T22.2019.06.11 1902418-02 Sediment 6/14/19  12:45 6/19/19  15:00

M8.T22.2019.06.17 1902418-03 Sediment 6/18/19  11:30 6/19/19  15:00

M8.T22.2019.06.04 1902418-04 Sediment 6/18/19  11:40 6/19/19  15:00

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Lab ID: 1902418-01

Client Sample ID M8.T22.2019.06.13

Notes

Date/Time

AnalyzedPreparedBatchDilution(% by Weight)

MDLPQL

(% by Weight)

Result

(% by Weight)Analyte

Percent Solids Analyst: BL

83 1 B9F0773 06/27/2019 06/27/19 13:150.100.10Percent Solids

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9F0653 06/24/2019 06/25/19 12:240.622.4Antimony

0.70 1 B9F0653 06/24/2019 06/25/19 12:24 J0.141.2Arsenic

69 1 B9F0653 06/24/2019 06/25/19 12:240.141.2Barium

ND 1 B9F0653 06/24/2019 06/25/19 12:240.031.2Beryllium

ND 1 B9F0653 06/24/2019 06/25/19 12:240.171.2Cadmium

54 1 B9F0653 06/24/2019 06/25/19 12:240.311.2Chromium

11 1 B9F0653 06/24/2019 06/25/19 12:240.081.2Cobalt

13 1 B9F0653 06/24/2019 06/25/19 12:240.232.4Copper

17 1 B9F0653 06/24/2019 06/25/19 12:240.221.2Lead

ND 1 B9F0653 06/24/2019 06/25/19 12:240.151.2Molybdenum

22 1 B9F0653 06/24/2019 06/25/19 12:240.221.2Nickel

ND 1 B9F0653 06/24/2019 06/25/19 12:240.491.2Selenium

1.6 1 B9F0653 06/24/2019 06/25/19 12:240.141.2Silver

ND 1 B9F0653 06/24/2019 06/25/19 12:240.461.2Thallium

93 1 B9F0653 06/24/2019 06/25/19 12:240.071.2Vanadium

38 1 B9F0653 06/24/2019 06/25/19 12:240.181.2Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

3.7 5 B9F0655 06/24/2019 06/25/19 16:13 D60.040.60Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Lab ID: 1902418-02

Client Sample ID M8.T22.2019.06.11

Notes

Date/Time

AnalyzedPreparedBatchDilution(% by Weight)

MDLPQL

(% by Weight)

Result

(% by Weight)Analyte

Percent Solids Analyst: BL

87 1 B9F0773 06/27/2019 06/27/19 13:150.100.10Percent Solids

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9F0653 06/24/2019 06/25/19 12:250.582.3Antimony

0.78 1 B9F0653 06/24/2019 06/25/19 12:25 J0.141.1Arsenic

100 1 B9F0653 06/24/2019 06/25/19 12:250.131.1Barium

ND 1 B9F0653 06/24/2019 06/25/19 12:250.031.1Beryllium

ND 1 B9F0653 06/24/2019 06/25/19 12:250.161.1Cadmium

39 1 B9F0653 06/24/2019 06/25/19 12:250.301.1Chromium

8.4 1 B9F0653 06/24/2019 06/25/19 12:250.071.1Cobalt

9.4 1 B9F0653 06/24/2019 06/25/19 12:250.222.3Copper

2.7 1 B9F0653 06/24/2019 06/25/19 12:250.211.1Lead

ND 1 B9F0653 06/24/2019 06/25/19 12:250.141.1Molybdenum

21 1 B9F0653 06/24/2019 06/25/19 12:250.211.1Nickel

ND 1 B9F0653 06/24/2019 06/25/19 12:250.461.1Selenium

ND 1 B9F0653 06/24/2019 06/25/19 12:250.131.1Silver

ND 1 B9F0653 06/24/2019 06/25/19 12:250.441.1Thallium

70 1 B9F0653 06/24/2019 06/25/19 12:250.071.1Vanadium

30 1 B9F0653 06/24/2019 06/25/19 12:250.171.1Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

0.50 1 B9F0655 06/24/2019 06/25/19 10:200.0080.12Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Lab ID: 1902418-03

Client Sample ID M8.T22.2019.06.17

Notes

Date/Time

AnalyzedPreparedBatchDilution(% by Weight)

MDLPQL

(% by Weight)

Result

(% by Weight)Analyte

Percent Solids Analyst: BL

84 1 B9F0773 06/27/2019 06/27/19 13:150.100.10Percent Solids

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

1.1 1 B9F0653 06/24/2019 06/25/19 12:26 J0.612.4Antimony

1.2 1 B9F0653 06/24/2019 06/25/19 12:26 J0.141.2Arsenic

51 1 B9F0653 06/24/2019 06/25/19 12:260.141.2Barium

ND 1 B9F0653 06/24/2019 06/25/19 12:260.031.2Beryllium

0.52 1 B9F0653 06/24/2019 06/25/19 12:26 J0.161.2Cadmium

85 1 B9F0653 06/24/2019 06/25/19 12:260.311.2Chromium

14 1 B9F0653 06/24/2019 06/25/19 12:260.081.2Cobalt

1100 1 B9F0653 06/24/2019 06/25/19 12:260.222.4Copper

11 1 B9F0653 06/24/2019 06/25/19 12:260.221.2Lead

ND 1 B9F0653 06/24/2019 06/25/19 12:260.151.2Molybdenum

29 1 B9F0653 06/24/2019 06/25/19 12:260.211.2Nickel

0.86 1 B9F0653 06/24/2019 06/25/19 12:26 J0.481.2Selenium

9.7 1 B9F0653 06/24/2019 06/25/19 12:260.141.2Silver

ND 1 B9F0653 06/24/2019 06/25/19 12:260.451.2Thallium

97 1 B9F0653 06/24/2019 06/25/19 12:260.071.2Vanadium

41 1 B9F0653 06/24/2019 06/25/19 12:260.181.2Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

5.3 5 B9F0655 06/24/2019 06/25/19 16:16 D60.040.59Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Lab ID: 1902418-04

Client Sample ID M8.T22.2019.06.04

Notes

Date/Time

AnalyzedPreparedBatchDilution(% by Weight)

MDLPQL

(% by Weight)

Result

(% by Weight)Analyte

Percent Solids Analyst: BL

82 1 B9F0773 06/27/2019 06/27/19 13:150.100.10Percent Solids

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9F0653 06/24/2019 06/25/19 12:270.622.4Antimony

2.3 1 B9F0653 06/24/2019 06/25/19 12:270.151.2Arsenic

410 1 B9F0653 06/24/2019 06/25/19 12:270.141.2Barium

ND 1 B9F0653 06/24/2019 06/25/19 12:270.031.2Beryllium

ND 1 B9F0653 06/24/2019 06/25/19 12:270.171.2Cadmium

36 1 B9F0653 06/24/2019 06/25/19 12:270.311.2Chromium

6.4 1 B9F0653 06/24/2019 06/25/19 12:270.081.2Cobalt

11 1 B9F0653 06/24/2019 06/25/19 12:270.232.4Copper

2.7 1 B9F0653 06/24/2019 06/25/19 12:270.221.2Lead

ND 1 B9F0653 06/24/2019 06/25/19 12:270.151.2Molybdenum

36 1 B9F0653 06/24/2019 06/25/19 12:270.221.2Nickel

ND 1 B9F0653 06/24/2019 06/25/19 12:270.491.2Selenium

ND 1 B9F0653 06/24/2019 06/25/19 12:270.141.2Silver

ND 1 B9F0653 06/24/2019 06/25/19 12:270.461.2Thallium

40 1 B9F0653 06/24/2019 06/25/19 12:270.071.2Vanadium

26 1 B9F0653 06/24/2019 06/25/19 12:270.181.2Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg-dry dry)

MDLPQL

(mg/kg-dry dry)

Result

(mg/kg-dry dry)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

0.08 1 B9F0655 06/24/2019 06/25/19 10:24 J0.0080.12Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

QUALITY CONTROL SECTION

Percent Solids - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(% by Weight)(% by Weight) Notes

MDL

(% by Weight)

Batch B9F0773 - No_Prep_WC1_S

Duplicate (B9F0773-DUP1) Source: 1902418-04 Prepared: 6/27/2019 Analyzed: 6/27/2019

82.3000 0.10 81.8885 0.501 30Percent Solids 0.10

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg-dry wet)(mg/kg-dry wet) Notes

MDL

(mg/kg-dry wet)

Batch B9F0653 - EPA 3050B_S

Blank (B9F0653-BLK1) Prepared: 6/24/2019 Analyzed: 6/25/2019

ND 2.0Antimony 0.51

ND 1.0Arsenic 0.12

ND 1.0Barium 0.12

ND 1.0Beryllium 0.03

ND 1.0Cadmium 0.14

ND 1.0Chromium 0.26

ND 1.0Cobalt 0.07

ND 2.0Copper 0.19

0.292764 1.0 JLead 0.18

ND 1.0Molybdenum 0.12

ND 1.0Nickel 0.18

ND 1.0Selenium 0.40

ND 1.0Silver 0.12

ND 1.0Thallium 0.38

ND 1.0Vanadium 0.06

ND 1.0Zinc 0.15

LCS (B9F0653-BS1) Prepared: 6/24/2019 Analyzed: 6/25/2019

42.5930 2.0 50.0000 85.2 80 - 120Antimony 0.51

43.3232 1.0 50.0000 86.6 80 - 120Arsenic 0.12

47.7873 1.0 50.0000 95.6 80 - 120Barium 0.12

43.3266 1.0 50.0000 86.7 80 - 120Beryllium 0.03

41.6848 1.0 50.0000 83.4 80 - 120Cadmium 0.14

47.2726 1.0 50.0000 94.5 80 - 120Chromium 0.26

45.0093 1.0 50.0000 90.0 80 - 120Cobalt 0.07

47.9761 2.0 50.0000 96.0 80 - 120Copper 0.19

42.1566 1.0 50.0000 84.3 80 - 120Lead 0.18

46.4554 1.0 50.0000 92.9 80 - 120Molybdenum 0.12

44.6047 1.0 50.0000 89.2 80 - 120Nickel 0.18

42.0362 1.0 50.0000 84.1 80 - 120Selenium 0.40

46.9486 1.0 50.0000 93.9 80 - 120Silver 0.12

45.1774 1.0 50.0000 90.4 80 - 120Thallium 0.38

47.9196 1.0 50.0000 95.8 80 - 120Vanadium 0.06

41.3939 1.0 50.0000 82.8 80 - 120Zinc 0.15

Matrix Spike (B9F0653-MS1) Source: 1902423-01 Prepared: 6/24/2019 Analyzed: 6/25/2019

76.9006 2.0 125.000 ND 61.5 21 - 102Antimony 0.51

91.2988 1.0 125.000 0.771908 72.4 49 - 96Arsenic 0.12

147.813 1.0 125.000 46.1076 81.4 26 - 121Barium 0.12

95.9676 1.0 125.000 ND 76.8 51 - 96Beryllium 0.03

88.8784 1.0 125.000 ND 71.1 46 - 93Cadmium 0.14

108.428 1.0 125.000 8.37916 80.0 44 - 107Chromium 0.26

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg-dry wet)(mg/kg-dry wet) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

MDL

(mg/kg-dry wet)

Batch B9F0653 - EPA 3050B_S (continued)

Matrix Spike (B9F0653-MS1) - Continued Source: 1902423-01 Prepared: 6/24/2019 Analyzed: 6/25/2019

97.8224 1.0 125.000 4.35833 74.8 49 - 100Cobalt 0.07

113.146 2.0 125.000 4.63304 86.8 46 - 115Copper 0.19

90.7333 1.0 125.000 3.01219 70.2 29 - 126Lead 0.18

95.5184 1.0 125.000 ND 76.4 48 - 99Molybdenum 0.12

97.5822 1.0 125.000 4.09003 74.8 37 - 108Nickel 0.18

89.4308 1.0 125.000 ND 71.5 48 - 95Selenium 0.40

103.183 1.0 125.000 ND 82.5 53 - 99Silver 0.12

88.7580 1.0 125.000 ND 71.0 38 - 93Thallium 0.38

122.355 1.0 125.000 18.0670 83.4 48 - 104Vanadium 0.06

104.284 1.0 125.000 16.0650 70.6 24 - 111Zinc 0.15

Matrix Spike Dup (B9F0653-MSD1) Source: 1902423-01 Prepared: 6/24/2019 Analyzed: 6/25/2019

77.1684 2.0 125.000 ND 61.7 21 - 102 0.348 20Antimony 0.51

91.5609 1.0 125.000 0.771908 72.6 49 - 96 0.287 20Arsenic 0.12

148.199 1.0 125.000 46.1076 81.7 26 - 121 0.261 20Barium 0.12

96.3254 1.0 125.000 ND 77.1 51 - 96 0.372 20Beryllium 0.03

88.2749 1.0 125.000 ND 70.6 46 - 93 0.681 20Cadmium 0.14

108.321 1.0 125.000 8.37916 80.0 44 - 107 0.0994 20Chromium 0.26

97.7835 1.0 125.000 4.35833 74.7 49 - 100 0.0398 20Cobalt 0.07

113.366 2.0 125.000 4.63304 87.0 46 - 115 0.194 20Copper 0.19

90.1276 1.0 125.000 3.01219 69.7 29 - 126 0.670 20Lead 0.18

96.1750 1.0 125.000 ND 76.9 48 - 99 0.685 20Molybdenum 0.12

97.3025 1.0 125.000 4.09003 74.6 37 - 108 0.287 20Nickel 0.18

89.9722 1.0 125.000 ND 72.0 48 - 95 0.604 20Selenium 0.40

103.646 1.0 125.000 ND 82.9 53 - 99 0.447 20Silver 0.12

89.3320 1.0 125.000 ND 71.5 38 - 93 0.645 20Thallium 0.38

120.512 1.0 125.000 18.0670 82.0 48 - 104 1.52 20Vanadium 0.06

102.217 1.0 125.000 16.0650 68.9 24 - 111 2.00 20Zinc 0.15

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg-dry wet)(mg/kg-dry wet) Notes

MDL

(mg/kg-dry wet)

Batch B9F0655 - EPA 7471_S

Blank (B9F0655-BLK1) Prepared: 6/24/2019 Analyzed: 6/25/2019

ND 0.10Mercury 0.007

LCS (B9F0655-BS1) Prepared: 6/24/2019 Analyzed: 6/25/2019

0.442684 0.10 0.416667 106 80 - 120Mercury 0.007

Matrix Spike (B9F0655-MS1) Source: 1902423-01 Prepared: 6/24/2019 Analyzed: 6/25/2019

0.440922 0.10 0.416667 ND 106 70 - 130Mercury 0.007

Matrix Spike Dup (B9F0655-MSD1) Source: 1902423-01 Prepared: 6/24/2019 Analyzed: 6/25/2019

0.588950 0.10 0.416667 ND 141 70 - 130 28.7 20 M1, RMercury 0.007

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B9F0655 - EPA 7471_S

Post Spike (B9F0655-PS1) Source: 1902423-01 Prepared: 6/24/2019 Analyzed: 6/25/2019

0.002538 2.00000E-3 0.000068 123 85 - 115 M1Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 11 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie Sediment and Mercury Removal Proj

Mars Nelson Tredwell

Reported : 06/27/2019

NV5

Certificate of Analysis

Notes and Definitions

R RPD value outside acceptance criteria.  Calculation is based on raw values.

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

J Analyte detected below the Practical Quantitation Limit but above or equal to the Method Detection Limit.  Result is an estimated 

concentration.

D6 Sample required dilution due to high concentration of target analyte.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 12 of 13
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August 28, 2019

792 Searls Avenue

Nevada City, CA 95959

Mars Nelson Tredwell

Tel: (530) 478-1305  

Fax:(530) 478-1019

NV5
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1903066

Enclosed are the results for sample(s) received on August 15, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

President & Laboratory Director

Combie, 4688.02

Edgar Caballero

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

LCS2.2019.08.12.1 1903066-01 Water 8/12/19   9:30 8/15/19   8:55

LCS2.2019.08.12.2 1903066-02 Water 8/12/19   9:35 8/15/19   8:55

RSW1.2019.08.12.1 1903066-03 Water 8/12/19  10:30 8/15/19   8:55

RSW1.2019.08.12.2 1903066-04 Water 8/12/19  10:35 8/15/19   8:55

RSW2.2019.08.12.1 1903066-05 Water 8/12/19  13:30 8/15/19   8:55

RSW2.2019.08.12.2 1903066-06 Water 8/12/19  13:40 8/15/19   8:55

M8.T22.2019.07.12 1903066-07 Soil 8/13/19  14:00 8/15/19   8:55

M8.T22.2019.07.01 1903066-08 Soil 8/13/19  14:20 8/15/19   8:55

M8.T22.2019.07.09 1903066-09 Soil 8/13/19  14:40 8/15/19   8:55

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-01

Client Sample ID:  LCS2.2019.08.12.1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0464 08/20/2019 08/27/19 17:520.442.0Hardness Total (As CaCO3)

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

ND 1 B9H0454 08/19/2019 08/20/19 09:431.01.0Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

Result

(mg/L)(mg/L)

PQL

1 B9H0463 08/20/2019 08/27/19 18:120.50NDManganese

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-02

Client Sample ID:  LCS2.2019.08.12.2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0464 08/20/2019 08/27/19 17:540.442.0Hardness Total (As CaCO3)

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

ND 1 B9H0454 08/19/2019 08/20/19 09:431.11.1Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

Result

(mg/L)(mg/L)

PQL

1 B9H0463 08/20/2019 08/27/19 18:160.50NDManganese

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-03

Client Sample ID:  RSW1.2019.08.12.1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

12 1 B9H0464 08/20/2019 08/27/19 17:550.442.0Hardness Total (As CaCO3)

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

2.7 1 B9H0454 08/19/2019 08/20/19 09:431.01.0Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

Result

(mg/L)(mg/L)

PQL

1 B9H0463 08/20/2019 08/27/19 18:210.50NDManganese

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-04

Client Sample ID:  RSW1.2019.08.12.2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

12 1 B9H0464 08/20/2019 08/27/19 17:570.442.0Hardness Total (As CaCO3)

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

1.2 1 B9H0454 08/19/2019 08/20/19 09:431.01.0Residue, Suspended

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-05

Client Sample ID:  RSW2.2019.08.12.1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

12 1 B9H0464 08/20/2019 08/27/19 17:590.442.0Hardness Total (As CaCO3)

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

ND 1 B9H0454 08/19/2019 08/20/19 09:431.01.0Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

Result

(mg/L)(mg/L)

PQL

1 B9H0463 08/20/2019 08/27/19 18:230.50NDManganese

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-06

Client Sample ID:  RSW2.2019.08.12.2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0464 08/20/2019 08/27/19 18:060.442.0Hardness Total (As CaCO3)

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

ND 1 B9H0454 08/19/2019 08/20/19 09:431.01.0Residue, Suspended

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-07

Client Sample ID:  M8.T22.2019.07.12

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

1.1 1 B9H0458 08/20/2019 08/26/19 12:21 J0.512.0Antimony

1.8 1 B9H0458 08/20/2019 08/26/19 12:210.121.0Arsenic

16 1 B9H0458 08/20/2019 08/26/19 12:210.121.0Barium

ND 1 B9H0458 08/20/2019 08/26/19 12:210.031.0Beryllium

ND 1 B9H0458 08/20/2019 08/26/19 12:210.141.0Cadmium

50 1 B9H0458 08/20/2019 08/26/19 12:210.261.0Chromium

5.4 1 B9H0458 08/20/2019 08/26/19 12:210.071.0Cobalt

5.0 1 B9H0458 08/20/2019 08/26/19 12:210.192.0Copper

2.0 1 B9H0458 08/20/2019 08/26/19 12:210.181.0Lead

ND 1 B9H0458 08/20/2019 08/26/19 12:210.121.0Molybdenum

28 1 B9H0458 08/20/2019 08/26/19 12:210.181.0Nickel

ND 1 B9H0458 08/20/2019 08/26/19 12:210.401.0Selenium

ND 1 B9H0458 08/20/2019 08/26/19 12:210.121.0Silver

ND 1 B9H0458 08/20/2019 08/26/19 12:210.381.0Thallium

50 1 B9H0458 08/20/2019 08/26/19 12:210.061.0Vanadium

17 1 B9H0458 08/20/2019 08/26/19 12:210.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

0.27 1 B9H0459 08/20/2019 08/22/19 10:530.0070.10Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-08

Client Sample ID:  M8.T22.2019.07.01

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

0.71 1 B9H0458 08/20/2019 08/26/19 12:22 J0.512.0Antimony

1.7 1 B9H0458 08/20/2019 08/26/19 12:220.121.0Arsenic

30 1 B9H0458 08/20/2019 08/26/19 12:220.121.0Barium

ND 1 B9H0458 08/20/2019 08/26/19 12:220.031.0Beryllium

ND 1 B9H0458 08/20/2019 08/26/19 12:220.141.0Cadmium

60 1 B9H0458 08/20/2019 08/26/19 12:220.261.0Chromium

7.5 1 B9H0458 08/20/2019 08/26/19 12:220.071.0Cobalt

7.0 1 B9H0458 08/20/2019 08/26/19 12:220.192.0Copper

2.6 1 B9H0458 08/20/2019 08/26/19 12:220.181.0Lead

ND 1 B9H0458 08/20/2019 08/26/19 12:220.121.0Molybdenum

26 1 B9H0458 08/20/2019 08/26/19 12:220.181.0Nickel

ND 1 B9H0458 08/20/2019 08/26/19 12:220.401.0Selenium

ND 1 B9H0458 08/20/2019 08/26/19 12:220.121.0Silver

ND 1 B9H0458 08/20/2019 08/26/19 12:220.381.0Thallium

77 1 B9H0458 08/20/2019 08/26/19 12:220.061.0Vanadium

25 1 B9H0458 08/20/2019 08/26/19 12:220.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

0.23 1 B9H0459 08/20/2019 08/22/19 10:550.0070.10Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 20



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Lab ID: 1903066-09

Client Sample ID:  M8.T22.2019.07.09

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

1.5 1 B9H0458 08/20/2019 08/26/19 12:24 J0.512.0Antimony

2.6 1 B9H0458 08/20/2019 08/26/19 12:240.121.0Arsenic

26 1 B9H0458 08/20/2019 08/26/19 12:240.121.0Barium

ND 1 B9H0458 08/20/2019 08/26/19 12:240.031.0Beryllium

ND 1 B9H0458 08/20/2019 08/26/19 12:240.141.0Cadmium

76 1 B9H0458 08/20/2019 08/26/19 12:240.261.0Chromium

8.7 1 B9H0458 08/20/2019 08/26/19 12:240.071.0Cobalt

5.8 1 B9H0458 08/20/2019 08/26/19 12:240.192.0Copper

9.2 1 B9H0458 08/20/2019 08/26/19 12:240.181.0Lead

ND 1 B9H0458 08/20/2019 08/26/19 12:240.121.0Molybdenum

27 1 B9H0458 08/20/2019 08/26/19 12:240.181.0Nickel

ND 1 B9H0458 08/20/2019 08/26/19 12:240.401.0Selenium

ND 1 B9H0458 08/20/2019 08/26/19 12:240.121.0Silver

ND 1 B9H0458 08/20/2019 08/26/19 12:240.381.0Thallium

100 1 B9H0458 08/20/2019 08/26/19 12:240.061.0Vanadium

27 1 B9H0458 08/20/2019 08/26/19 12:240.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

0.05 1 B9H0459 08/20/2019 08/22/19 11:02 J0.0070.10Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

QUALITY CONTROL SECTION

Hardness by Calculation by SM 2340B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0464 - EPA 200.7_W

Blank (B9H0464-BLK1) Prepared: 8/20/2019 Analyzed: 8/27/2019

ND 2.0Hardness Total (As CaCO3) 0.44

LCS (B9H0464-BS1) Prepared: 8/20/2019 Analyzed: 8/27/2019

127.908 2.0 132.270 96.7 80 - 120Hardness Total (As CaCO3) 0.44

Matrix Spike (B9H0464-MS1) Source: 1903066-05 Prepared: 8/20/2019 Analyzed: 8/27/2019

132.320 2.0 132.200 11.7965 91.2 80 - 120Hardness Total (As CaCO3) 0.44

Matrix Spike Dup (B9H0464-MSD1) Source: 1903066-05 Prepared: 8/20/2019 Analyzed: 8/27/2019

136.272 2.0 132.200 11.7965 94.2 80 - 120 2.94 20Hardness Total (As CaCO3) 0.44
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0454 - No_Prep_WC1_W

Blank (B9H0454-BLK1) Prepared: 8/19/2019 Analyzed: 8/20/2019

ND 1.0Residue, Suspended 1.0

LCS (B9H0454-BS1) Prepared: 8/19/2019 Analyzed: 8/20/2019

92.0000 10 90.4000 102 80 - 120Residue, Suspended 10

Duplicate (B9H0454-DUP1) Source: 1903043-01 Prepared: 8/19/2019 Analyzed: 8/20/2019

41.0000 5.0 39.0000 5.00 10Residue, Suspended 5.0
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0463 - EPA 200.7_W

Blank (B9H0463-BLK1) Prepared: 8/20/2019 Analyzed: 8/27/2019

ND 0.50Manganese 0.0046

LCS (B9H0463-BS1) Prepared: 8/20/2019 Analyzed: 8/27/2019

9.52124 0.50 10.0000 95.2 80 - 120Manganese 0.0046

Matrix Spike (B9H0463-MS1) Source: 1903066-01 Prepared: 8/20/2019 Analyzed: 8/27/2019

9.48622 0.50 10.0000 0.176941 93.1 44 - 125Manganese 0.0046

Matrix Spike Dup (B9H0463-MSD1) Source: 1903066-01 Prepared: 8/20/2019 Analyzed: 8/27/2019

9.62599 0.50 10.0000 0.176941 94.5 44 - 125 1.46 20Manganese 0.0046
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9H0458 - EPA 3050B_S

Blank (B9H0458-BLK1) Prepared: 8/20/2019 Analyzed: 8/26/2019

ND 2.0Antimony 0.51

ND 1.0Arsenic 0.12

ND 1.0Barium 0.12

ND 1.0Beryllium 0.03

ND 1.0Cadmium 0.14

ND 1.0Chromium 0.26

ND 1.0Cobalt 0.07

ND 2.0Copper 0.19

0.247857 1.0 JLead 0.18

ND 1.0Molybdenum 0.12

ND 1.0Nickel 0.18

ND 1.0Selenium 0.40

ND 1.0Silver 0.12

ND 1.0Thallium 0.38

ND 1.0Vanadium 0.06

0.471694 1.0 JZinc 0.15

LCS (B9H0458-BS1) Prepared: 8/20/2019 Analyzed: 8/26/2019

45.7384 2.0 50.0000 91.5 80 - 120Antimony 0.51

44.5463 1.0 50.0000 89.1 80 - 120Arsenic 0.12

47.4290 1.0 50.0000 94.9 80 - 120Barium 0.12

45.4366 1.0 50.0000 90.9 80 - 120Beryllium 0.03

45.3583 1.0 50.0000 90.7 80 - 120Cadmium 0.14

48.3522 1.0 50.0000 96.7 80 - 120Chromium 0.26

47.2933 1.0 50.0000 94.6 80 - 120Cobalt 0.07

48.1006 2.0 50.0000 96.2 80 - 120Copper 0.19

45.6987 1.0 50.0000 91.4 80 - 120Lead 0.18

47.4040 1.0 50.0000 94.8 80 - 120Molybdenum 0.12

46.6828 1.0 50.0000 93.4 80 - 120Nickel 0.18

44.1045 1.0 50.0000 88.2 80 - 120Selenium 0.40

43.7747 1.0 50.0000 87.5 80 - 120Silver 0.12

46.7153 1.0 50.0000 93.4 80 - 120Thallium 0.38

48.1699 1.0 50.0000 96.3 80 - 120Vanadium 0.06

45.0523 1.0 50.0000 90.1 80 - 120Zinc 0.15

Matrix Spike (B9H0458-MS1) Source: 1903063-03 Prepared: 8/20/2019 Analyzed: 8/26/2019

72.7877 2.0 125.628 ND 57.9 21 - 95Antimony 0.51

89.6400 1.0 125.628 2.58511 69.3 46 - 97Arsenic 0.12

158.853 1.0 125.628 69.2300 71.3 24 - 123Barium 0.12

86.5079 1.0 125.628 ND 68.9 47 - 99Beryllium 0.03

82.6206 1.0 125.628 ND 65.8 43 - 95Cadmium 0.14

103.554 1.0 125.628 12.1239 72.8 39 - 109Chromium 0.26
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

MDL

(mg/kg)

Batch B9H0458 - EPA 3050B_S (continued)

Matrix Spike (B9H0458-MS1) - Continued Source: 1903063-03 Prepared: 8/20/2019 Analyzed: 8/26/2019

90.7913 1.0 125.628 5.55496 67.8 45 - 101Cobalt 0.07

117.768 2.0 125.628 18.5715 79.0 44 - 118Copper 0.19

85.3036 1.0 125.628 0.969906 67.1 33 - 121Lead 0.18

88.5449 1.0 125.628 ND 70.5 45 - 101Molybdenum 0.12

94.3579 1.0 125.628 9.51908 67.5 37 - 104Nickel 0.18

85.0142 1.0 125.628 ND 67.7 43 - 96Selenium 0.40

89.1602 1.0 125.628 ND 71.0 49 - 104Silver 0.12

78.2286 1.0 125.628 ND 62.3 23 - 103Thallium 0.38

115.925 1.0 125.628 22.0038 74.8 42 - 109Vanadium 0.06

106.241 1.0 125.628 26.8217 63.2 22 - 114Zinc 0.15

Matrix Spike Dup (B9H0458-MSD1) Source: 1903063-03 Prepared: 8/20/2019 Analyzed: 8/26/2019

73.4806 2.0 125.000 ND 58.8 21 - 95 0.947 20Antimony 0.51

88.9183 1.0 125.000 2.58511 69.1 46 - 97 0.808 20Arsenic 0.12

154.791 1.0 125.000 69.2300 68.4 24 - 123 2.59 20Barium 0.12

85.1900 1.0 125.000 ND 68.2 47 - 99 1.54 20Beryllium 0.03

82.9054 1.0 125.000 ND 66.3 43 - 95 0.344 20Cadmium 0.14

102.259 1.0 125.000 12.1239 72.1 39 - 109 1.26 20Chromium 0.26

89.6063 1.0 125.000 5.55496 67.2 45 - 101 1.31 20Cobalt 0.07

117.785 2.0 125.000 18.5715 79.4 44 - 118 0.0144 20Copper 0.19

83.6970 1.0 125.000 0.969906 66.2 33 - 121 1.90 20Lead 0.18

87.8119 1.0 125.000 ND 70.2 45 - 101 0.831 20Molybdenum 0.12

94.4334 1.0 125.000 9.51908 67.9 37 - 104 0.0799 20Nickel 0.18

83.6238 1.0 125.000 ND 66.9 43 - 96 1.65 20Selenium 0.40

89.5724 1.0 125.000 ND 71.7 49 - 104 0.461 20Silver 0.12

76.9967 1.0 125.000 ND 61.6 23 - 103 1.59 20Thallium 0.38

115.313 1.0 125.000 22.0038 74.6 42 - 109 0.529 20Vanadium 0.06

106.332 1.0 125.000 26.8217 63.6 22 - 114 0.0851 20Zinc 0.15
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9H0459 - EPA 7471_S

Blank (B9H0459-BLK1) Prepared: 8/20/2019 Analyzed: 8/22/2019

ND 0.10Mercury 0.007

LCS (B9H0459-BS1) Prepared: 8/20/2019 Analyzed: 8/22/2019

0.444614 0.10 0.416667 107 80 - 120Mercury 0.007

Matrix Spike (B9H0459-MS1) Source: 1903063-03 Prepared: 8/20/2019 Analyzed: 8/22/2019

0.499567 0.10 0.416667 0.047381 109 70 - 130Mercury 0.007

Matrix Spike Dup (B9H0459-MSD1) Source: 1903063-03 Prepared: 8/20/2019 Analyzed: 8/22/2019

0.514092 0.10 0.423729 0.047381 110 70 - 130 2.87 20Mercury 0.007
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B9H0459 - EPA 7471_S

Post Spike (B9H0459-PS1) Source: 1903063-03 Prepared: 8/20/2019 Analyzed: 8/22/2019

0.003184 2.00000E-3 0.000569 131 85 - 115 M1Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 08/28/2019

NV5

Certificate of Analysis

Notes and Definitions

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

J Analyte detected below the Practical Quantitation Limit but above or equal to the Method Detection Limit.  Result is an estimated 

concentration.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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September 04, 2019

792 Searls Avenue

Nevada City, CA 95959

Mars Nelson Tredwell

Tel: (530) 478-1305  

Fax:(530) 478-1019

NV5
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1903146

Enclosed are the results for sample(s) received on August 23, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

President & Laboratory Director

Combie, 4688.02

Edgar Caballero

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

SP1.2019.08.20 1903146-01 Water 8/20/19   9:40 8/23/19   8:49

RSW1.2019.08.20 1903146-02 Water 8/20/19  11:30 8/23/19   8:49

RSW2.2019.08.20 1903146-03 Water 8/20/19  12:00 8/23/19   8:49

M8.T22.2019.08.13 1903146-04 Soil 8/16/19   8:20 8/23/19   8:49

M8.T22.2019.08.06 1903146-05 Soil 8/16/19   8:40 8/23/19   8:49

M8.T22.2019.08.02 1903146-06 Soil 8/16/19   8:30 8/23/19   8:49

M8.T22.2019.08.09 1903146-07 Soil 8/16/19   8:50 8/23/19   8:49

M8.T22.2019.08.15 1903146-08 Soil 8/16/19   8:10 8/23/19   8:49

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-01

Client Sample ID:  SP1.2019.08.20

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

6.4 1 B9H0637 08/27/2019 08/27/19 14:201.41.4Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

0.16 1 B9H0689 08/29/2019 08/29/19 20:47 J0.00460.50Manganese
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-02

Client Sample ID:  RSW1.2019.08.20

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0688 08/29/2019 08/29/19 20:350.442.0Hardness Total (As CaCO3)
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-03

Client Sample ID:  RSW2.2019.08.20

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

12 1 B9H0688 08/29/2019 08/29/19 20:390.442.0Hardness Total (As CaCO3)
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-04

Client Sample ID:  M8.T22.2019.08.13

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9H0622 08/27/2019 08/29/19 13:000.512.0Antimony

6.2 1 B9H0622 08/27/2019 08/29/19 13:000.121.0Arsenic

20 1 B9H0622 08/27/2019 08/29/19 13:000.121.0Barium

ND 1 B9H0622 08/27/2019 08/29/19 13:000.031.0Beryllium

ND 1 B9H0622 08/27/2019 08/29/19 13:000.141.0Cadmium

65 1 B9H0622 08/27/2019 08/29/19 13:000.261.0Chromium

11 1 B9H0622 08/27/2019 08/29/19 13:000.071.0Cobalt

9.0 1 B9H0622 08/27/2019 08/29/19 13:000.192.0Copper

5.2 1 B9H0622 08/27/2019 08/29/19 13:000.181.0Lead

0.32 1 B9H0622 08/27/2019 08/29/19 13:00 J0.121.0Molybdenum

35 1 B9H0622 08/27/2019 08/29/19 13:000.181.0Nickel

ND 1 B9H0622 08/27/2019 08/29/19 13:000.401.0Selenium

ND 1 B9H0622 08/27/2019 08/29/19 13:000.121.0Silver

ND 1 B9H0622 08/27/2019 08/29/19 13:000.381.0Thallium

95 1 B9H0622 08/27/2019 08/29/19 13:000.061.0Vanadium

28 1 B9H0622 08/27/2019 08/29/19 13:000.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

2.4 5 B9H0626 08/27/2019 08/29/19 15:340.030.49Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-05

Client Sample ID:  M8.T22.2019.08.06

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9H0622 08/27/2019 08/29/19 13:010.512.0Antimony

4.3 1 B9H0622 08/27/2019 08/29/19 13:010.121.0Arsenic

18 1 B9H0622 08/27/2019 08/29/19 13:010.121.0Barium

ND 1 B9H0622 08/27/2019 08/29/19 13:010.031.0Beryllium

ND 1 B9H0622 08/27/2019 08/29/19 13:010.141.0Cadmium

44 1 B9H0622 08/27/2019 08/29/19 13:010.261.0Chromium

6.5 1 B9H0622 08/27/2019 08/29/19 13:010.071.0Cobalt

6.4 1 B9H0622 08/27/2019 08/29/19 13:010.192.0Copper

8.3 1 B9H0622 08/27/2019 08/29/19 13:010.181.0Lead

0.45 1 B9H0622 08/27/2019 08/29/19 13:01 J0.121.0Molybdenum

26 1 B9H0622 08/27/2019 08/29/19 13:010.181.0Nickel

ND 1 B9H0622 08/27/2019 08/29/19 13:010.401.0Selenium

ND 1 B9H0622 08/27/2019 08/29/19 13:010.121.0Silver

ND 1 B9H0622 08/27/2019 08/29/19 13:010.381.0Thallium

48 1 B9H0622 08/27/2019 08/29/19 13:010.061.0Vanadium

19 1 B9H0622 08/27/2019 08/29/19 13:010.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

0.41 1 B9H0626 08/27/2019 08/29/19 13:440.0070.10Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 19



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-06

Client Sample ID:  M8.T22.2019.08.02

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9H0622 08/27/2019 08/29/19 13:030.512.0Antimony

6.6 1 B9H0622 08/27/2019 08/29/19 13:030.121.0Arsenic

42 1 B9H0622 08/27/2019 08/29/19 13:030.121.0Barium

ND 1 B9H0622 08/27/2019 08/29/19 13:030.031.0Beryllium

ND 1 B9H0622 08/27/2019 08/29/19 13:030.141.0Cadmium

44 1 B9H0622 08/27/2019 08/29/19 13:030.261.0Chromium

7.1 1 B9H0622 08/27/2019 08/29/19 13:030.071.0Cobalt

6.8 1 B9H0622 08/27/2019 08/29/19 13:030.192.0Copper

16 1 B9H0622 08/27/2019 08/29/19 13:030.181.0Lead

0.47 1 B9H0622 08/27/2019 08/29/19 13:03 J0.121.0Molybdenum

26 1 B9H0622 08/27/2019 08/29/19 13:030.181.0Nickel

ND 1 B9H0622 08/27/2019 08/29/19 13:030.401.0Selenium

ND 1 B9H0622 08/27/2019 08/29/19 13:030.121.0Silver

ND 1 B9H0622 08/27/2019 08/29/19 13:030.381.0Thallium

56 1 B9H0622 08/27/2019 08/29/19 13:030.061.0Vanadium

20 1 B9H0622 08/27/2019 08/29/19 13:030.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

0.29 1 B9H0626 08/27/2019 08/29/19 13:460.0070.10Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-07

Client Sample ID:  M8.T22.2019.08.09

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9H0622 08/27/2019 08/29/19 13:040.512.0Antimony

4.8 1 B9H0622 08/27/2019 08/29/19 13:040.121.0Arsenic

17 1 B9H0622 08/27/2019 08/29/19 13:040.121.0Barium

ND 1 B9H0622 08/27/2019 08/29/19 13:040.031.0Beryllium

ND 1 B9H0622 08/27/2019 08/29/19 13:040.141.0Cadmium

37 1 B9H0622 08/27/2019 08/29/19 13:040.261.0Chromium

6.9 1 B9H0622 08/27/2019 08/29/19 13:040.071.0Cobalt

7.0 1 B9H0622 08/27/2019 08/29/19 13:040.192.0Copper

2.7 1 B9H0622 08/27/2019 08/29/19 13:040.181.0Lead

0.28 1 B9H0622 08/27/2019 08/29/19 13:04 J0.121.0Molybdenum

30 1 B9H0622 08/27/2019 08/29/19 13:040.181.0Nickel

ND 1 B9H0622 08/27/2019 08/29/19 13:040.401.0Selenium

ND 1 B9H0622 08/27/2019 08/29/19 13:040.121.0Silver

ND 1 B9H0622 08/27/2019 08/29/19 13:040.381.0Thallium

48 1 B9H0622 08/27/2019 08/29/19 13:040.061.0Vanadium

18 1 B9H0622 08/27/2019 08/29/19 13:040.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

0.88 1 B9H0626 08/27/2019 08/29/19 13:520.0070.10Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Lab ID: 1903146-08

Client Sample ID:  M8.T22.2019.08.15

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: KEK

ND 1 B9H0622 08/27/2019 08/29/19 13:050.512.0Antimony

8.3 1 B9H0622 08/27/2019 08/29/19 13:050.121.0Arsenic

18 1 B9H0622 08/27/2019 08/29/19 13:050.121.0Barium

ND 1 B9H0622 08/27/2019 08/29/19 13:050.031.0Beryllium

ND 1 B9H0622 08/27/2019 08/29/19 13:050.141.0Cadmium

56 1 B9H0622 08/27/2019 08/29/19 13:050.261.0Chromium

9.7 1 B9H0622 08/27/2019 08/29/19 13:050.071.0Cobalt

11 1 B9H0622 08/27/2019 08/29/19 13:050.192.0Copper

6.5 1 B9H0622 08/27/2019 08/29/19 13:050.181.0Lead

0.46 1 B9H0622 08/27/2019 08/29/19 13:05 J0.121.0Molybdenum

32 1 B9H0622 08/27/2019 08/29/19 13:050.181.0Nickel

ND 1 B9H0622 08/27/2019 08/29/19 13:050.401.0Selenium

ND 1 B9H0622 08/27/2019 08/29/19 13:050.121.0Silver

ND 1 B9H0622 08/27/2019 08/29/19 13:050.381.0Thallium

77 1 B9H0622 08/27/2019 08/29/19 13:050.061.0Vanadium

29 1 B9H0622 08/27/2019 08/29/19 13:050.151.0Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: VV

4.1 10 B9H0626 08/27/2019 08/29/19 15:360.070.98Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

QUALITY CONTROL SECTION

Hardness by Calculation by SM 2340B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0688 - EPA 200.7_W

Blank (B9H0688-BLK1) Prepared: 8/29/2019 Analyzed: 8/29/2019

ND 2.0Hardness Total (As CaCO3) 0.44

LCS (B9H0688-BS1) Prepared: 8/29/2019 Analyzed: 8/29/2019

129.771 2.0 132.270 98.1 80 - 120Hardness Total (As CaCO3) 0.44

Matrix Spike (B9H0688-MS1) Source: 1903146-02 Prepared: 8/29/2019 Analyzed: 8/29/2019

142.844 2.0 132.200 11.3056 99.5 80 - 120Hardness Total (As CaCO3) 0.44

Matrix Spike Dup (B9H0688-MSD1) Source: 1903146-02 Prepared: 8/29/2019 Analyzed: 8/29/2019

146.458 2.0 132.200 11.3056 102 80 - 120 2.50 20Hardness Total (As CaCO3) 0.44
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0637 - No_Prep_WC1_W

Blank (B9H0637-BLK1) Prepared: 8/27/2019 Analyzed: 8/27/2019

ND 1.0Residue, Suspended 1.0

LCS (B9H0637-BS1) Prepared: 8/27/2019 Analyzed: 8/27/2019

90.0000 10 90.4000 99.6 80 - 120Residue, Suspended 10

Duplicate (B9H0637-DUP1) Source: 1903157-01 Prepared: 8/27/2019 Analyzed: 8/27/2019

36.4286 7.1 34.2857 6.06 10Residue, Suspended 7.1
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0689 - EPA 3010A_W

Blank (B9H0689-BLK1) Prepared: 8/29/2019 Analyzed: 8/29/2019

ND 0.50Manganese 0.0046

LCS (B9H0689-BS1) Prepared: 8/29/2019 Analyzed: 8/29/2019

9.74287 0.50 10.0000 97.4 80 - 120Manganese 0.0046

Matrix Spike (B9H0689-MS1) Source: 1903146-01 Prepared: 8/29/2019 Analyzed: 8/29/2019

10.0793 0.50 10.0000 0.159780 99.2 44 - 125Manganese 0.0046

Matrix Spike Dup (B9H0689-MSD1) Source: 1903146-01 Prepared: 8/29/2019 Analyzed: 8/29/2019

10.4739 0.50 10.0000 0.159780 103 44 - 125 3.84 20Manganese 0.0046
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9H0622 - EPA 3050B_S

Blank (B9H0622-BLK1) Prepared: 8/27/2019 Analyzed: 8/29/2019

ND 2.0Antimony 0.51

ND 1.0Arsenic 0.12

ND 1.0Barium 0.12

ND 1.0Beryllium 0.03

ND 1.0Cadmium 0.14

ND 1.0Chromium 0.26

0.085479 1.0 JCobalt 0.07

ND 2.0Copper 0.19

ND 1.0Lead 0.18

ND 1.0Molybdenum 0.12

ND 1.0Nickel 0.18

ND 1.0Selenium 0.40

ND 1.0Silver 0.12

ND 1.0Thallium 0.38

ND 1.0Vanadium 0.06

ND 1.0Zinc 0.15

LCS (B9H0622-BS1) Prepared: 8/27/2019 Analyzed: 8/30/2019

46.1189 2.0 50.0000 92.2 80 - 120Antimony 0.51

45.9439 1.0 50.0000 91.9 80 - 120Arsenic 0.12

46.3850 1.0 50.0000 92.8 80 - 120Barium 0.12

45.3244 1.0 50.0000 90.6 80 - 120Beryllium 0.03

45.5030 1.0 50.0000 91.0 80 - 120Cadmium 0.14

47.5026 1.0 50.0000 95.0 80 - 120Chromium 0.26

46.9150 1.0 50.0000 93.8 80 - 120Cobalt 0.07

47.5962 2.0 50.0000 95.2 80 - 120Copper 0.19

46.2479 1.0 50.0000 92.5 80 - 120Lead 0.18

46.7023 1.0 50.0000 93.4 80 - 120Molybdenum 0.12

46.6339 1.0 50.0000 93.3 80 - 120Nickel 0.18

43.7499 1.0 50.0000 87.5 80 - 120Selenium 0.40

46.0403 1.0 50.0000 92.1 80 - 120Silver 0.12

46.8447 1.0 50.0000 93.7 80 - 120Thallium 0.38

46.9846 1.0 50.0000 94.0 80 - 120Vanadium 0.06

45.5367 1.0 50.0000 91.1 80 - 120Zinc 0.15

Matrix Spike (B9H0622-MS1) Source: 1903145-27 Prepared: 8/27/2019 Analyzed: 8/29/2019

91.6589 2.0 125.000 ND 73.3 21 - 95Antimony 0.51

110.710 1.0 125.000 7.49924 82.6 46 - 97Arsenic 0.12

179.031 1.0 125.000 65.7712 90.6 24 - 123Barium 0.12

105.014 1.0 125.000 ND 84.0 47 - 99Beryllium 0.03

100.495 1.0 125.000 ND 80.4 43 - 95Cadmium 0.14

114.346 1.0 125.000 8.93469 84.3 39 - 109Chromium 0.26
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

MDL

(mg/kg)

Batch B9H0622 - EPA 3050B_S (continued)

Matrix Spike (B9H0622-MS1) - Continued Source: 1903145-27 Prepared: 8/27/2019 Analyzed: 8/29/2019

109.015 1.0 125.000 5.71232 82.6 45 - 101Cobalt 0.07

325.269 2.0 125.000 223.572 81.4 44 - 118Copper 0.19

103.333 1.0 125.000 1.87657 81.2 33 - 121Lead 0.18

108.016 1.0 125.000 0.135464 86.3 45 - 101Molybdenum 0.12

108.866 1.0 125.000 7.31040 81.2 37 - 104Nickel 0.18

98.6294 1.0 125.000 ND 78.9 43 - 96Selenium 0.40

97.3360 1.0 125.000 ND 77.9 49 - 104Silver 0.12

99.1154 1.0 125.000 ND 79.3 23 - 103Thallium 0.38

126.891 1.0 125.000 16.7708 88.1 42 - 109Vanadium 0.06

125.737 1.0 125.000 25.9218 79.9 22 - 114Zinc 0.15

Matrix Spike Dup (B9H0622-MSD1) Source: 1903145-27 Prepared: 8/27/2019 Analyzed: 8/29/2019

89.8704 2.0 125.000 ND 71.9 21 - 95 1.97 20Antimony 0.51

109.215 1.0 125.000 7.49924 81.4 46 - 97 1.36 20Arsenic 0.12

176.052 1.0 125.000 65.7712 88.2 24 - 123 1.68 20Barium 0.12

104.592 1.0 125.000 ND 83.7 47 - 99 0.402 20Beryllium 0.03

99.0314 1.0 125.000 ND 79.2 43 - 95 1.47 20Cadmium 0.14

114.270 1.0 125.000 8.93469 84.3 39 - 109 0.0666 20Chromium 0.26

107.908 1.0 125.000 5.71232 81.8 45 - 101 1.02 20Cobalt 0.07

323.488 2.0 125.000 223.572 79.9 44 - 118 0.549 20Copper 0.19

102.022 1.0 125.000 1.87657 80.1 33 - 121 1.28 20Lead 0.18

107.537 1.0 125.000 0.135464 85.9 45 - 101 0.445 20Molybdenum 0.12

108.343 1.0 125.000 7.31040 80.8 37 - 104 0.482 20Nickel 0.18

96.8438 1.0 125.000 ND 77.5 43 - 96 1.83 20Selenium 0.40

97.4412 1.0 125.000 ND 78.0 49 - 104 0.108 20Silver 0.12

98.0438 1.0 125.000 ND 78.4 23 - 103 1.09 20Thallium 0.38

126.260 1.0 125.000 16.7708 87.6 42 - 109 0.498 20Vanadium 0.06

123.453 1.0 125.000 25.9218 78.0 22 - 114 1.83 20Zinc 0.15

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 15 of 19



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9H0626 - EPA 7471_S

Blank (B9H0626-BLK1) Prepared: 8/27/2019 Analyzed: 8/29/2019

ND 0.10Mercury 0.007

LCS (B9H0626-BS1) Prepared: 8/27/2019 Analyzed: 8/29/2019

0.451168 0.10 0.416667 108 80 - 120Mercury 0.007

Matrix Spike (B9H0626-MS1) Source: 1903145-27 Prepared: 8/27/2019 Analyzed: 8/29/2019

0.514261 0.10 0.416667 0.051156 111 70 - 130Mercury 0.007

Matrix Spike Dup (B9H0626-MSD1) Source: 1903145-27 Prepared: 8/27/2019 Analyzed: 8/29/2019

0.516209 0.10 0.409836 0.051156 113 70 - 130 0.378 20Mercury 0.007

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 16 of 19



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

Batch B9H0626 - EPA 7471_S

Post Spike (B9H0626-PS1) Source: 1903145-27 Prepared: 8/27/2019 Analyzed: 8/29/2019

3.1415E-3 2.00000E-3 0.000614 126 85 - 115 M1Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 17 of 19



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/04/2019

NV5

Certificate of Analysis

Notes and Definitions

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

J Analyte detected below the Practical Quantitation Limit but above or equal to the Method Detection Limit.  Result is an estimated 

concentration.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 18 of 19
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September 18, 2019

792 Searls Avenue

Nevada City, CA 95959

Mars Nelson Tredwell

Tel: (530) 478-1305  

Fax:(530) 478-1019

ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003
NV5

RE: ATL Work Order Number :

Client Reference :

1903165

Enclosed are the results for sample(s) received on August, 27  2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

President & Laboratory Director

4688.02, Combie

Edgar Caballero

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

4688.02, Combie

Mars Nelson Tredwell

Reported : 09/18/2019

NV5

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

SP1.2019.08.26 1903165-01 Water 8/26/19   8:00 8/27/19   8:47
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September 10, 2019

792 Searls Avenue

Nevada City, CA 95959

Mars Nelson Tredwell

Tel: (530) 478-1305  

Fax:(530) 478-1019

NV5
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1903178

Enclosed are the results for sample(s) received on August 27, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

President & Laboratory Director

Combie, 4688.02

Edgar Caballero

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

SP1.2019.08.23 1903178-01 Water 8/23/19   8:30 8/27/19   8:48

RSW1.2019.08.23 1903178-02 Water 8/23/19   8:45 8/27/19   8:48

RSW2.2019.08.23 1903178-03 Water 8/23/19   9:30 8/27/19   8:48

SP1.2019.08.26 1903178-04 Water 8/26/19   7:40 8/27/19   8:48

RSW1.2019.08.26 1903178-05 Water 8/26/19   9:00 8/27/19   8:48

RSW2.2019.08.26 1903178-06 Water 8/26/19   9:40 8/27/19   8:48

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Lab ID: 1903178-01

Client Sample ID:  SP1.2019.08.23

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

7.8 1 B9I0024 08/30/2019 08/30/19 17:111.01.0Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

Result

(mg/L)(mg/L)

PQL

1 B9H0746 09/03/2019 09/04/19 10:560.50NDManganese

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Lab ID: 1903178-02

Client Sample ID:  RSW1.2019.08.23

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0745 09/03/2019 09/04/19 10:440.442.0Hardness Total (As CaCO3)

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Lab ID: 1903178-03

Client Sample ID:  RSW2.2019.08.23

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0745 09/03/2019 09/04/19 10:480.442.0Hardness Total (As CaCO3)

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Lab ID: 1903178-04

Client Sample ID:  SP1.2019.08.26

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D Analyst: JL

3.1 1 B9I0024 08/30/2019 08/30/19 17:111.01.0Residue, Suspended

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: VV

Result

(mg/L)(mg/L)

PQL

1 B9H0746 09/03/2019 09/04/19 11:030.50NDManganese

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Lab ID: 1903178-05

Client Sample ID:  RSW1.2019.08.26

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

10 1 B9H0745 09/03/2019 09/04/19 10:500.442.0Hardness Total (As CaCO3)

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Lab ID: 1903178-06

Client Sample ID:  RSW2.2019.08.26

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/L)

MDLPQL

(mg/L)

Result

(mg/L)Analyte

Hardness by Calculation by SM 2340B Analyst: VV

11 1 B9H0745 09/03/2019 09/04/19 10:510.442.0Hardness Total (As CaCO3)

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

QUALITY CONTROL SECTION

Hardness by Calculation by SM 2340B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0745 - EPA 200.7_W

Blank (B9H0745-BLK1) Prepared: 9/3/2019 Analyzed: 9/4/2019

ND 2.0Hardness Total (As CaCO3) 0.44

LCS (B9H0745-BS1) Prepared: 9/3/2019 Analyzed: 9/4/2019

136.750 2.0 132.270 103 80 - 120Hardness Total (As CaCO3) 0.44

Matrix Spike (B9H0745-MS1) Source: 1903178-02 Prepared: 9/3/2019 Analyzed: 9/4/2019

141.811 2.0 132.200 10.8280 99.1 80 - 120Hardness Total (As CaCO3) 0.44

Matrix Spike Dup (B9H0745-MSD1) Source: 1903178-02 Prepared: 9/3/2019 Analyzed: 9/4/2019

140.740 2.0 132.200 10.8280 98.3 80 - 120 0.759 20Hardness Total (As CaCO3) 0.44

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Total Suspended Solids (Residue, Non-Filtrable) by SM 2540D - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9I0024 - No_Prep_WC1_W

Blank (B9I0024-BLK1) Prepared: 8/30/2019 Analyzed: 8/30/2019

ND 1.0Residue, Suspended 1.0

LCS (B9I0024-BS1) Prepared: 8/30/2019 Analyzed: 8/30/2019

102.000 10 90.4000 113 80 - 120Residue, Suspended 10

Duplicate (B9I0024-DUP1) Source: 1903188-01 Prepared: 8/30/2019 Analyzed: 8/30/2019

52.0000 10 52.0000 0.00 10Residue, Suspended 10

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 13



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9H0746 - EPA 3010A_W

Blank (B9H0746-BLK1) Prepared: 9/3/2019 Analyzed: 9/4/2019

ND 0.50Manganese 0.0046

LCS (B9H0746-BS1) Prepared: 9/3/2019 Analyzed: 9/4/2019

9.97646 0.50 10.0000 99.8 80 - 120Manganese 0.0046

Matrix Spike (B9H0746-MS1) Source: 1903178-01 Prepared: 9/3/2019 Analyzed: 9/4/2019

9.84103 0.50 10.0000 0.467908 93.7 44 - 125Manganese 0.0046

Matrix Spike Dup (B9H0746-MSD1) Source: 1903178-01 Prepared: 9/3/2019 Analyzed: 9/4/2019

9.92416 0.50 10.0000 0.467908 94.6 44 - 125 0.841 20Manganese 0.0046
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

Combie, 4688.02

Mars Nelson Tredwell

Reported : 09/10/2019

NV5

Certificate of Analysis

Notes and Definitions

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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Laboratory Job Number 303745
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-A-R1 - AS RECVD       303745-001
SU-A-R3 - AS RECVD       303745-004
SU-B - AS RECVD          303745-007
SU-CN - AS RECVD         303745-010
SU-DN - AS RECVD         303745-013

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        303745
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/01/18
Samples Received:         09/27/18

This data package contains sample and QC results for five soil samples,
requested for the above referenced project on 10/01/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS for batch 264162; the parent
sample was not a project sample, and the BS/BSD were within limits. Response
exceeding the instrument's linear range was observed for mercury in the MS
for batch 264162; affected data was qualified with "b". No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 303745

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-A-R1 - AS RECVD      Laboratory Sample ID :     303745-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.19                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       25                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R3 - AS RECVD      Laboratory Sample ID :     303745-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.18                 0.016      0.0029    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       26                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-B - AS RECVD       Laboratory Sample ID :       303745-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.23                 0.018      0.0031    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       30                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CN - AS RECVD       Laboratory Sample ID :      303745-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.25                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DN - AS RECVD       Laboratory Sample ID :      303745-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.24                 0.016      0.0029    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Mercury by Cold Vapor AA

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264162                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           mg/Kg                         Received:        09/27/18                      
Basis:           as received                   Prepared:        10/03/18                      
Diln Fac:        1.000                         Analyzed:        10/03/18                      

Field ID        Type    Lab ID        Result              RL                MDL        
SU-A-R1 - AS RECVD   SAMPLE 303745-001          0.19              0.017             0.0030    
SU-A-R3 - AS RECVD   SAMPLE 303745-004          0.18              0.016             0.0029    
SU-B - AS RECVD      SAMPLE 303745-007          0.23              0.018             0.0031    
SU-CN - AS RECVD     SAMPLE 303745-010          0.25              0.017             0.0030    
SU-DN - AS RECVD     SAMPLE 303745-013          0.24              0.016             0.0029    

BLANK  QC950261      ND                      0.016             0.0029    

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264162                        
MSS Lab ID:      303729-001                    Sampled:         09/28/18                      
Matrix:          Soil                          Received:        09/28/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      

Type   Lab ID      MSS Result          Spiked            Result        %REC  Limits  RPD  Lim
BS    QC950262                            0.1667          0.1756      105    80-120           
BSD   QC950263                            0.1695          0.1787      105    80-120  0    20  
MS    QC950264           0.1675           0.1754          1.058 >LR b 508 *  80-120           
MSD   QC950265                            0.1587          0.3229      98     80-120  NC   20  

*= Value outside of QC limits; see narrative
b= See narrative
NC= Not Calculated
>LR= Response exceeds instrument's linear range
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Moisture

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264140                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           %                             Received:        09/27/18                      
Diln Fac:        1.000                         Analyzed:        10/02/18                      

Field ID         Lab ID         Result                RL         
SU-A-R1 - AS RECVD   303745-001          25                   1         
SU-A-R3 - AS RECVD   303745-004          26                   1         
SU-B - AS RECVD      303745-007          30                   1         
SU-CN - AS RECVD     303745-010          32                   1         
SU-DN - AS RECVD     303745-013          32                   1         

RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Moisture

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264140                        
MSS Lab ID:      303780-005                    Sampled:         10/02/18                      
Lab ID:          QC950178                      Received:        10/02/18                      
Matrix:          Soil                          Analyzed:        10/02/18                      

MSS Result            Result                RL          RPD  Lim
4.141               4.037               1.000     3    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Laboratory Job Number 303747
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-CS - AS RECVD          303747-001
SU-DS-R1 - AS RECVD       303747-004
SU-DS-R2 - AS RECVD       303747-007
SU-DS-R3 - AS RECVD       303747-010
SU-F - AS RECVD           303747-013

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        303747
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/01/18
Samples Received:         10/01/18

This data package contains sample and QC results for five soil samples,
requested for the above referenced project on 10/01/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS for batch 264162; the parent
sample was not a project sample, and the BS/BSD were within limits. Response
exceeding the instrument's linear range was observed for mercury in the MS
for batch 264162; affected data was qualified with "b". No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.
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Detections Summary for 303747

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-CS - AS RECVD       Laboratory Sample ID :      303747-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.27                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R1 - AS RECVD     Laboratory Sample ID :     303747-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.28                 0.018      0.0032    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       30                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2 - AS RECVD     Laboratory Sample ID :     303747-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.26                 0.016      0.0029    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R3 - AS RECVD     Laboratory Sample ID :     303747-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.28                 0.018      0.0031    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       30                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-F - AS RECVD       Laboratory Sample ID :       303747-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.21                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       26                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Page 1 of 1                                                                                                                       9.0

5 of 9



Mercury by Cold Vapor AA

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264162                        
Matrix:          Soil                          Received:        10/01/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID       Result           RL            MDL        Sampled 
SU-CS - AS RECVD     SAMPLE 303747-001         0.27          0.017         0.0030   09/26/18  
SU-DS-R1 - AS RECVD  SAMPLE 303747-004         0.28          0.018         0.0032   09/26/18  
SU-DS-R2 - AS RECVD  SAMPLE 303747-007         0.26          0.016         0.0029   09/26/18  
SU-DS-R3 - AS RECVD  SAMPLE 303747-010         0.28          0.018         0.0031   09/26/18  
SU-F - AS RECVD      SAMPLE 303747-013         0.21          0.017         0.0030   09/27/18  

BLANK  QC950261     ND                  0.016         0.0029             

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264162                        
MSS Lab ID:      303729-001                    Sampled:         09/28/18                      
Matrix:          Soil                          Received:        09/28/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      

Type   Lab ID      MSS Result          Spiked            Result        %REC  Limits  RPD  Lim
BS    QC950262                            0.1667          0.1756      105    80-120           
BSD   QC950263                            0.1695          0.1787      105    80-120  0    20  
MS    QC950264           0.1675           0.1754          1.058 >LR b 508 *  80-120           
MSD   QC950265                            0.1587          0.3229      98     80-120  NC   20  

*= Value outside of QC limits; see narrative
b= See narrative
NC= Not Calculated
>LR= Response exceeds instrument's linear range
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Moisture

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264140                        
Matrix:          Soil                          Received:        10/01/18                      
Units:           %                             Analyzed:        10/02/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-CS - AS RECVD     303747-001          32                   1         09/26/18  
SU-DS-R1 - AS RECVD  303747-004          30                   1         09/26/18  
SU-DS-R2 - AS RECVD  303747-007          32                   1         09/26/18  
SU-DS-R3 - AS RECVD  303747-010          30                   1         09/26/18  
SU-F - AS RECVD      303747-013          26                   1         09/27/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Moisture

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264140                        
MSS Lab ID:      303780-005                    Sampled:         10/02/18                      
Lab ID:          QC950178                      Received:        10/02/18                      
Matrix:          Soil                          Analyzed:        10/02/18                      

MSS Result            Result                RL          RPD  Lim
4.141               4.037               1.000     3    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Laboratory Job Number 303748
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-A-R2-COARSE #1       303748-001
SU-A-R2-COARSE #2       303748-002
SU-A-R2-COARSE #3       303748-003
SU-A-R2-FINE #1         303748-004
SU-A-R2-FINE #2         303748-005
SU-A-R2-FINE #3         303748-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        303748
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/01/18
Samples Received:         10/01/18

This data package contains sample and QC results for two soil samples,
requested for the above referenced project on 10/01/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS for batch 264162; the parent
sample was not a project sample, and the BS/BSD were within limits. Response
exceeding the instrument's linear range was observed for mercury in the MS
for batch 264162; affected data was qualified with "b". No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.
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Detections Summary for 303748

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-A-R2-COARSE #1      Laboratory Sample ID :      303748-001 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.10             0.017     0.0030  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-COARSE #2      Laboratory Sample ID :      303748-002 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.12             0.016     0.0029  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-COARSE #3      Laboratory Sample ID :      303748-003 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.13             0.018     0.0031  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-FINE #1       Laboratory Sample ID :       303748-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.32                 0.018      0.0031    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       16                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R2-FINE #2       Laboratory Sample ID :       303748-005 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.32             0.017     0.0030  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-FINE #3       Laboratory Sample ID :       303748-006 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.32             0.017     0.0030  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      
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Mercury by Cold Vapor AA

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264162                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           mg/Kg                         Received:        10/01/18                      
Basis:           as received                   Prepared:        10/03/18                      
Diln Fac:        1.000                         Analyzed:        10/03/18                      

Field ID        Type    Lab ID        Result              RL                MDL        
SU-A-R2-COARSE #1    SAMPLE 303748-001          0.10              0.017             0.0030    
SU-A-R2-COARSE #2    SAMPLE 303748-002          0.12              0.016             0.0029    
SU-A-R2-COARSE #3    SAMPLE 303748-003          0.13              0.018             0.0031    
SU-A-R2-FINE #1      SAMPLE 303748-004          0.32              0.018             0.0031    
SU-A-R2-FINE #2      SAMPLE 303748-005          0.32              0.017             0.0030    
SU-A-R2-FINE #3      SAMPLE 303748-006          0.32              0.017             0.0030    

BLANK  QC950261      ND                      0.016             0.0029    

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264162                        
MSS Lab ID:      303729-001                    Sampled:         09/28/18                      
Matrix:          Soil                          Received:        09/28/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      

Type   Lab ID      MSS Result          Spiked            Result        %REC  Limits  RPD  Lim
BS    QC950262                            0.1667          0.1756      105    80-120           
BSD   QC950263                            0.1695          0.1787      105    80-120  0    20  
MS    QC950264           0.1675           0.1754          1.058 >LR b 508 *  80-120           
MSD   QC950265                            0.1587          0.3229      98     80-120  NC   20  

*= Value outside of QC limits; see narrative
b= See narrative
NC= Not Calculated
>LR= Response exceeds instrument's linear range
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Moisture

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264140                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           %                             Received:        10/01/18                      
Diln Fac:        1.000                         Analyzed:        10/02/18                      

Field ID         Lab ID         Result                RL         
SU-A-R2-COARSE #1    303748-001     ND                        1         
SU-A-R2-FINE #1      303748-004          16                   1         

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Moisture

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264140                        
MSS Lab ID:      303780-005                    Sampled:         10/02/18                      
Lab ID:          QC950178                      Received:        10/02/18                      
Matrix:          Soil                          Analyzed:        10/02/18                      

MSS Result            Result                RL          RPD  Lim
4.141               4.037               1.000     3    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Laboratory Job Number 304190
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-G - AS RECVD       304190-001
SU-H - AS RECVD       304190-002
SU-I - AS RECVD       304190-003

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/26/2018 
Will Rice

Project Manager
will.rice@enthalpy.com

(510) 204-2221 Ext 13102

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304190
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/16/18
Samples Received:         10/16/18

This data package contains sample and QC results for three soil samples,
requested for the above referenced project on 10/16/18. The samples were
received cold and intact.

Metals (EPA 7471A):
304190-001, 304190-002, and 304190-003 were analyzed outside of hold time;
affected data was qualified with "b". No other analytical problems were
encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
6.0

2 of 7



Detections Summary for 304190

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-G - AS RECVD       Laboratory Sample ID :       304190-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.15     b           0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       35                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-H - AS RECVD       Laboratory Sample ID :       304190-002 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.21     b           0.016      0.0028    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-I - AS RECVD       Laboratory Sample ID :       304190-003 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.17     b           0.016      0.0028    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       27                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

b = See narrative

Page 1 of 1                                                                                                                       8.0
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Mercury by Cold Vapor AA

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264889                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           mg/Kg                         Prepared:        10/26/18                      
Basis:           as received                   Analyzed:        10/26/18                      
Diln Fac:        1.000                                                                        

Field ID       Type    Lab ID        Result            RL            MDL        Sampled 
SU-G - AS RECVD    SAMPLE 304190-001         0.15 b         0.017          0.0030   09/09/18  
SU-H - AS RECVD    SAMPLE 304190-002         0.21 b         0.016          0.0028   09/12/18  
SU-I - AS RECVD    SAMPLE 304190-003         0.17 b         0.016          0.0028   09/12/18  

BLANK  QC953202     ND                   0.017          0.0030             

b= See narrative
ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264889                        
MSS Lab ID:      304508-001                    Sampled:         10/23/18                      
Matrix:          Soil                          Received:        10/25/18                      
Units:           mg/Kg                         Prepared:        10/26/18                      
Basis:           as received                   Analyzed:        10/26/18                      

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
BS     QC953203                             0.1724           0.1629   95     80-120           
BSD    QC953204                             0.1724           0.1635   95     80-120  0    20  
MS     QC953205           0.02311           0.1724           0.2116   109    80-120           
MSD    QC953206                             0.1538           0.1810   103    80-120  6    20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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Moisture

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264862                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           %                             Analyzed:        10/25/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-G - AS RECVD      304190-001          35                   1         09/09/18  
SU-H - AS RECVD      304190-002          28                   1         09/12/18  
SU-I - AS RECVD      304190-003          27                   1         09/12/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Moisture

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264862                        
MSS Lab ID:      304449-032                    Sampled:         10/22/18                      
Lab ID:          QC953106                      Received:        10/24/18                      
Matrix:          Soil                          Analyzed:        10/25/18                      

MSS Result            Result                RL          RPD  Lim
12.32               12.96                1.000     5    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       4.0
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Laboratory Job Number 304474
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID Sample ID Lab ID
SU-A-R1 - >#200 (1)       304474-001            SU-B - <#200 (1)        304474-016
SU-A-R1 - >#200 (2)       304474-002            SU-B - <#200 (2)        304474-017
SU-A-R1 - >#200 (3)       304474-003            SU-B - <#200 (3)        304474-018
SU-A-R1 - <#200 (1)       304474-004            SU-CN - >#200 (1)       304474-019
SU-A-R1 - <#200 (2)       304474-005            SU-CN - >#200 (2)       304474-020
SU-A-R1 - <#200 (3)       304474-006            SU-CN - >#200 (3)       304474-021
SU-A-R3 - >#200 (1)       304474-007            SU-CN - <#200 (1)       304474-022
SU-A-R3 - >#200 (2)       304474-008            SU-CN - <#200 (2)       304474-023
SU-A-R3 - >#200 (3)       304474-009            SU-CN - <#200 (3)       304474-024
SU-A-R3 - <#200 (1)       304474-010            SU-DN - >#200 (1)       304474-025
SU-A-R3 - <#200 (2)       304474-011            SU-DN - >#200 (2)       304474-026
SU-A-R3 - <#200 (3)       304474-012            SU-DN - >#200 (3)       304474-027
SU-B - >#200 (1)          304474-013            SU-DN - <#200 (1)       304474-028
SU-B - >#200 (2)          304474-014            SU-DN - <#200 (2)       304474-029
SU-B - >#200 (3)          304474-015            SU-DN - <#200 (3)       304474-030

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  11/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304474
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/24/18
Samples Received:         09/27/18

This data package contains sample and QC results for thirty soil samples,
requested for the above referenced project on 10/24/18. The samples were
received cold and intact.

Metals (EPA 7471A):
Low recovery was observed for mercury in the MSD of SU-A-R1 - >#200 (1) (lab
# 304474-001); the BS/BSD were within limits. High recovery was also observed
for mercury in the MS of SU-A-R1 - >#200 (1) (lab # 304474-001); the BS/BSD
were within limits. High RPD was also observed for mercury in the MS/MSD of
SU-A-R1 - >#200 (1) (lab # 304474-001); the RPD was acceptable in the BS/BSD.
Low recoveries were observed for mercury in the MS/MSD of SU-CN - >#200 (1)
(lab # 304474-019); the BS/BSD were within limits. High RPD was also observed
for mercury; the RPD was acceptable in the BS/BSD. No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 304474

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-A-R1 - >#200 (1)     Laboratory Sample ID :     304474-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.15                 0.025      0.0074    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R1 - >#200 (2)     Laboratory Sample ID :     304474-002 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20         0.022   0.0065 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1 - >#200 (3)     Laboratory Sample ID :     304474-003 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20         0.023   0.0068 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1 - <#200 (1)     Laboratory Sample ID :     304474-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.40                 0.037       0.011    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       54                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R1 - <#200 (2)     Laboratory Sample ID :     304474-005 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.40         0.035   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1 - <#200 (3)     Laboratory Sample ID :     304474-006 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.48         0.036   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - >#200 (1)     Laboratory Sample ID :     304474-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.23                 0.025      0.0075    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Client Sample ID : SU-A-R3 - >#200 (2)     Laboratory Sample ID :     304474-008 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.24         0.023   0.0070 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - >#200 (3)     Laboratory Sample ID :     304474-009 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20         0.025   0.0075 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - <#200 (1)     Laboratory Sample ID :     304474-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.68                 0.039       0.012    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       53                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R3 - <#200 (2)     Laboratory Sample ID :     304474-011 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.59         0.035   0.010 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - <#200 (3)     Laboratory Sample ID :     304474-012 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.53         0.034   0.010 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B - >#200 (1)       Laboratory Sample ID :      304474-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.32                 0.026      0.0077    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-B - >#200 (2)       Laboratory Sample ID :      304474-014 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.023   0.0070 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B - >#200 (3)       Laboratory Sample ID :      304474-015 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.35         0.026   0.0077 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-B - <#200 (1)       Laboratory Sample ID :      304474-016 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.53                 0.036       0.011    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       50                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-B - <#200 (2)       Laboratory Sample ID :      304474-017 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.47         0.036   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B - <#200 (3)       Laboratory Sample ID :      304474-018 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.57         0.031   0.0094 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN - >#200 (1)      Laboratory Sample ID :      304474-019 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.52                 0.030      0.0090    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       48                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CN - >#200 (2)      Laboratory Sample ID :      304474-020 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.033   0.0099 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN - >#200 (3)      Laboratory Sample ID :      304474-021 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.50         0.033   0.0098 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN - <#200 (1)      Laboratory Sample ID :      304474-022 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.62                 0.035       0.011    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       53                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CN - <#200 (2)      Laboratory Sample ID :      304474-023 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.51         0.038   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-CN - <#200 (3)      Laboratory Sample ID :      304474-024 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.55         0.034   0.010 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - >#200 (1)      Laboratory Sample ID :      304474-025 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.42                 0.024      0.0071    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DN - >#200 (2)      Laboratory Sample ID :      304474-026 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.43         0.023   0.0069 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - >#200 (3)      Laboratory Sample ID :      304474-027 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.43         0.025   0.0074 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - <#200 (1)      Laboratory Sample ID :      304474-028 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.58                 0.029      0.0088    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       44                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DN - <#200 (2)      Laboratory Sample ID :      304474-029 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.53         0.027   0.0082 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - <#200 (3)      Laboratory Sample ID :      304474-030 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.52         0.029   0.0088 mg/Kg Dry   1.000 EPA 7471A METHOD     

Page 4 of 4                                                                                                                       8.0
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Mercury by Cold Vapor AA

Lab #:           304474                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Sampled:         09/24/18                      
Matrix:          Soil                          Received:        09/27/18                      
Units:           mg/Kg                         Prepared:        10/29/18                      
Basis:           dry                           Analyzed:        10/29/18                      
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID       Result         RL          MDL      Moisture Batch#
SU-A-R1 - >#200 (1) SAMPLE 304474-001         0.15       0.025       0.0074   28%      264938 
SU-A-R1 - >#200 (2) SAMPLE 304474-002         0.20       0.022       0.0065   28%      264938 
SU-A-R1 - >#200 (3) SAMPLE 304474-003         0.20       0.023       0.0068   28%      264938 
SU-A-R1 - <#200 (1) SAMPLE 304474-004         0.40       0.037       0.011    54%      264938 
SU-A-R1 - <#200 (2) SAMPLE 304474-005         0.40       0.035       0.011    54%      264938 
SU-A-R1 - <#200 (3) SAMPLE 304474-006         0.48       0.036       0.011    54%      264938 
SU-A-R3 - >#200 (1) SAMPLE 304474-007         0.23       0.025       0.0075   32%      264938 
SU-A-R3 - >#200 (2) SAMPLE 304474-008         0.24       0.023       0.0070   32%      264938 
SU-A-R3 - >#200 (3) SAMPLE 304474-009         0.20       0.025       0.0075   32%      264938 
SU-A-R3 - <#200 (1) SAMPLE 304474-010         0.68       0.039       0.012    53%      264938 
SU-A-R3 - <#200 (2) SAMPLE 304474-011         0.59       0.035       0.010    53%      264938 
SU-A-R3 - <#200 (3) SAMPLE 304474-012         0.53       0.034       0.010    53%      264938 
SU-B - >#200 (1)    SAMPLE 304474-013         0.32       0.026       0.0077   32%      264938 
SU-B - >#200 (2)    SAMPLE 304474-014         0.37       0.023       0.0070   32%      264938 
SU-B - >#200 (3)    SAMPLE 304474-015         0.35       0.026       0.0077   32%      264938 
SU-B - <#200 (1)    SAMPLE 304474-016         0.53       0.036       0.011    50%      264938 
SU-B - <#200 (2)    SAMPLE 304474-017         0.47       0.036       0.011    50%      264938 
SU-B - <#200 (3)    SAMPLE 304474-018         0.57       0.031       0.0094   50%      264938 
SU-CN - >#200 (1)   SAMPLE 304474-019         0.52       0.030       0.0090   48%      264939 
SU-CN - >#200 (2)   SAMPLE 304474-020         0.37       0.033       0.0099   48%      264939 
SU-CN - >#200 (3)   SAMPLE 304474-021         0.50       0.033       0.0098   48%      264939 
SU-CN - <#200 (1)   SAMPLE 304474-022         0.62       0.035       0.011    53%      264939 
SU-CN - <#200 (2)   SAMPLE 304474-023         0.51       0.038       0.011    53%      264939 
SU-CN - <#200 (3)   SAMPLE 304474-024         0.55       0.034       0.010    53%      264939 
SU-DN - >#200 (1)   SAMPLE 304474-025         0.42       0.024       0.0071   32%      264939 
SU-DN - >#200 (2)   SAMPLE 304474-026         0.43       0.023       0.0069   32%      264939 
SU-DN - >#200 (3)   SAMPLE 304474-027         0.43       0.025       0.0074   32%      264939 
SU-DN - <#200 (1)   SAMPLE 304474-028         0.58       0.029       0.0088   44%      264939 
SU-DN - <#200 (2)   SAMPLE 304474-029         0.53       0.027       0.0082   44%      264939 
SU-DN - <#200 (3)   SAMPLE 304474-030         0.52       0.029       0.0088   44%      264939 

BLANK  QC953393     ND               0.018       0.0054            264938 
BLANK  QC953398     ND               0.017       0.0050            264939 

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       4.2
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304474                                       Location:        Combie Reservoir                             
Client:          NV5                                          Prep:            METHOD                                       
Project#:        4688.02                                      Analysis:        EPA 7471A                                    
Analyte:         Mercury                                      Sampled:         09/24/18                                     
Matrix:          Soil                                         Received:        09/27/18                                     
Units:           mg/Kg                                        Prepared:        10/29/18                                     
Basis:           dry                                          Analyzed:        10/29/18                                     
Diln Fac:        1.000                                                                                                      

Field ID       Type  MSS Lab ID  Lab ID    MSS Result     Spiked       Result    %REC  Limits  Moisture RPD  Lim Batch#
BS               QC953394                    0.1818       0.1815  100   80-120                    264938 
BSD              QC953395                    0.1786       0.1778  100   80-120           0    20  264938 

SU-A-R1 - >#200 (1) MS    304474-001 QC953396        0.1498      0.2137       0.4416  137 * 80-120  28%               264938 
SU-A-R1 - >#200 (1) MSD   304474-001 QC953397                    0.2480       0.2692  48 *  80-120  28%      57 * 20  264938 

BS               QC953399                    0.1538       0.1456  95    80-120                    264939 
BSD              QC953400                    0.1786       0.1629  91    80-120           4    20  264939 

SU-CN - >#200 (1)   MS    304474-019 QC953401        0.5199      0.3316       0.7238  61 *  80-120  48%               264939 
SU-CN - >#200 (1)   MSD   304474-019 QC953402                    0.3259       0.5360  5 *   80-120  48%      29 * 20  264939 

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                                                                  5.1
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Moisture

Lab #:           304474                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264880                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           %                             Received:        09/27/18                      
Diln Fac:        1.000                         Analyzed:        10/26/18                      

Field ID         Lab ID         Result                RL         
SU-A-R1 - >#200 (1)  304474-001          28                   1         
SU-A-R1 - <#200 (1)  304474-004          54                   1         
SU-A-R3 - >#200 (1)  304474-007          32                   1         
SU-A-R3 - <#200 (1)  304474-010          53                   1         
SU-B - >#200 (1)     304474-013          32                   1         
SU-B - <#200 (1)     304474-016          50                   1         
SU-CN - >#200 (1)    304474-019          48                   1         
SU-CN - <#200 (1)    304474-022          53                   1         
SU-DN - >#200 (1)    304474-025          32                   1         
SU-DN - <#200 (1)    304474-028          44                   1         

RL= Reporting Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Moisture

Lab #:           304474                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        SU-DN - <#200 (1)             Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264880                        
MSS Lab ID:      304474-028                    Sampled:         09/24/18                      
Lab ID:          QC953169                      Received:        09/27/18                      
Matrix:          Soil                          Analyzed:        10/26/18                      

MSS Result            Result                RL          RPD  Lim
43.70               45.98                1.000     5    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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Laboratory Job Number 304736
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID Sample ID Lab ID
SU-CS - >#200 (1)          304736-001            SU-DS-R2 - <#200 (1)       304736-016
SU-CS - >#200 (2)          304736-002            SU-DS-R2 - <#200 (2)       304736-017
SU-CS - >#200 (3)          304736-003            SU-DS-R2 - <#200 (3)       304736-018
SU-CS - <#200 (1)          304736-004            SU-DS-R3 - >#200 (1)       304736-019
SU-CS - <#200 (2)          304736-005            SU-DS-R3 - >#200 (2)       304736-020
SU-CS - <#200 (3)          304736-006            SU-DS-R3 - >#200 (3)       304736-021
SU-DS-R1 - >#200 (1)       304736-007            SU-DS-R3 - <#200 (1)       304736-022
SU-DS-R1 - >#200 (2)       304736-008            SU-DS-R3 - <#200 (2)       304736-023
SU-DS-R1 - >#200 (3)       304736-009            SU-DS-R3 - <#200 (3)       304736-024
SU-DS-R1 - <#200 (1)       304736-010            SU-F - >#200 (1)           304736-025
SU-DS-R1 - <#200 (2)       304736-011            SU-F - >#200 (2)           304736-026
SU-DS-R1 - <#200 (3)       304736-012            SU-F - >#200 (3)           304736-027
SU-DS-R2 - >#200 (1)       304736-013            SU-F - <#200 (1)           304736-028
SU-DS-R2 - >#200 (2)       304736-014            SU-F - <#200 (2)           304736-029
SU-DS-R2 - >#200 (3)       304736-015            SU-F - <#200 (3)           304736-030

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  11/11/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304736
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/24/18
Samples Received:         10/01/18

This data package contains sample and QC results for thirty soil samples,
requested for the above referenced project on 10/24/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS of SU-DS-R1 - <#200 (2) (lab
# 304736-011); the BS/BSD were within limits, and the associated RPD was
within limits. No other analytical problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 304736

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-CS - >#200 (1)      Laboratory Sample ID :      304736-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.38                 0.025      0.0044    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CS - >#200 (2)      Laboratory Sample ID :      304736-002 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.33         0.026   0.0045 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CS - >#200 (3)      Laboratory Sample ID :      304736-003 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.36         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CS - <#200 (1)      Laboratory Sample ID :      304736-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.64                 0.031      0.0054    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       49                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CS - <#200 (2)      Laboratory Sample ID :      304736-005 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.51         0.032   0.0057 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CS - <#200 (3)      Laboratory Sample ID :      304736-006 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.51         0.033   0.0058 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - >#200 (1)     Laboratory Sample ID :    304736-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.36                 0.026      0.0046    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       37                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Client Sample ID : SU-DS-R1 - >#200 (2)     Laboratory Sample ID :    304736-008 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.39         0.028   0.0050 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - >#200 (3)     Laboratory Sample ID :    304736-009 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - <#200 (1)     Laboratory Sample ID :    304736-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.56                 0.033      0.0057    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       48                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R1 - <#200 (2)     Laboratory Sample ID :    304736-011 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.56         0.031   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - <#200 (3)     Laboratory Sample ID :    304736-012 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.56         0.034   0.0059 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2 - >#200 (1)     Laboratory Sample ID :    304736-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.29                 0.027      0.0047    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       33                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2 - >#200 (2)     Laboratory Sample ID :    304736-014 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.30         0.024   0.0042 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2 - >#200 (3)     Laboratory Sample ID :    304736-015 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.29         0.024   0.0043 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-DS-R2 - <#200 (1)     Laboratory Sample ID :    304736-016 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.57                 0.029      0.0051    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       46                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2 - <#200 (2)     Laboratory Sample ID :    304736-017 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.56         0.030   0.0053 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2 - <#200 (3)     Laboratory Sample ID :    304736-018 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.54         0.029   0.0052 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3 - >#200 (1)     Laboratory Sample ID :    304736-019 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.38                 0.026      0.0045    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       36                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R3 - >#200 (2)     Laboratory Sample ID :    304736-020 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.36         0.027   0.0048 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3 - >#200 (3)     Laboratory Sample ID :    304736-021 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3 - <#200 (1)     Laboratory Sample ID :    304736-022 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.51                 0.033      0.0058    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       45                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R3 - <#200 (2)     Laboratory Sample ID :    304736-023 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.49         0.028   0.0049 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-DS-R3 - <#200 (3)     Laboratory Sample ID :    304736-024 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.52         0.029   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - >#200 (1)       Laboratory Sample ID :      304736-025 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.27                 0.022      0.0038    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-F - >#200 (2)       Laboratory Sample ID :      304736-026 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.26         0.024   0.0041 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - >#200 (3)       Laboratory Sample ID :      304736-027 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.25         0.023   0.0041 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - <#200 (1)       Laboratory Sample ID :      304736-028 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.57                 0.029      0.0051    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       45                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-F - <#200 (2)       Laboratory Sample ID :      304736-029 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.53         0.030   0.0052 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - <#200 (3)       Laboratory Sample ID :      304736-030 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.52         0.029   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Mercury by Cold Vapor AA

Lab #:           304736                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Matrix:          Soil                          Received:        10/01/18                      
Units:           mg/Kg                         Prepared:        11/07/18                      
Basis:           dry                           Analyzed:        11/07/18                      

Field ID        Type    Lab ID      Result      RL      MDL    Moisture Batch# Sampled 
SU-CS - >#200 (1)    SAMPLE 304736-001        0.38    0.025   0.0044 32%      265260 09/26/18 
SU-CS - >#200 (2)    SAMPLE 304736-002        0.33    0.026   0.0045 32%      265260 09/26/18 
SU-CS - >#200 (3)    SAMPLE 304736-003        0.36    0.025   0.0044 32%      265260 09/26/18 
SU-CS - <#200 (1)    SAMPLE 304736-004        0.64    0.031   0.0054 49%      265260 09/26/18 
SU-CS - <#200 (2)    SAMPLE 304736-005        0.51    0.032   0.0057 49%      265260 09/26/18 
SU-CS - <#200 (3)    SAMPLE 304736-006        0.51    0.033   0.0058 49%      265260 09/26/18 
SU-DS-R1 - >#200 (1) SAMPLE 304736-007        0.36    0.026   0.0046 37%      265260 09/26/18 
SU-DS-R1 - >#200 (2) SAMPLE 304736-008        0.39    0.028   0.0050 37%      265260 09/26/18 
SU-DS-R1 - >#200 (3) SAMPLE 304736-009        0.37    0.025   0.0044 37%      265260 09/26/18 
SU-DS-R1 - <#200 (1) SAMPLE 304736-010        0.56    0.033   0.0057 48%      265260 09/26/18 
SU-DS-R1 - <#200 (2) SAMPLE 304736-011        0.56    0.031   0.0054 48%      265261 09/26/18 
SU-DS-R1 - <#200 (3) SAMPLE 304736-012        0.56    0.034   0.0059 48%      265261 09/26/18 
SU-DS-R2 - >#200 (1) SAMPLE 304736-013        0.29    0.027   0.0047 33%      265261 09/26/18 
SU-DS-R2 - >#200 (2) SAMPLE 304736-014        0.30    0.024   0.0042 33%      265261 09/26/18 
SU-DS-R2 - >#200 (3) SAMPLE 304736-015        0.29    0.024   0.0043 33%      265261 09/26/18 
SU-DS-R2 - <#200 (1) SAMPLE 304736-016        0.57    0.029   0.0051 46%      265261 09/26/18 
SU-DS-R2 - <#200 (2) SAMPLE 304736-017        0.56    0.030   0.0053 46%      265261 09/26/18 
SU-DS-R2 - <#200 (3) SAMPLE 304736-018        0.54    0.029   0.0052 46%      265261 09/26/18 
SU-DS-R3 - >#200 (1) SAMPLE 304736-019        0.38    0.026   0.0045 36%      265261 09/26/18 
SU-DS-R3 - >#200 (2) SAMPLE 304736-020        0.36    0.027   0.0048 36%      265261 09/26/18 
SU-DS-R3 - >#200 (3) SAMPLE 304736-021        0.37    0.025   0.0044 36%      265261 09/26/18 
SU-DS-R3 - <#200 (1) SAMPLE 304736-022        0.51    0.033   0.0058 45%      265261 09/26/18 
SU-DS-R3 - <#200 (2) SAMPLE 304736-023        0.49    0.028   0.0049 45%      265261 09/26/18 
SU-DS-R3 - <#200 (3) SAMPLE 304736-024        0.52    0.029   0.0051 45%      265261 09/26/18 
SU-F - >#200 (1)     SAMPLE 304736-025        0.27    0.022   0.0038 28%      265261 09/27/18 
SU-F - >#200 (2)     SAMPLE 304736-026        0.26    0.024   0.0041 28%      265261 09/27/18 
SU-F - >#200 (3)     SAMPLE 304736-027        0.25    0.023   0.0041 28%      265261 09/27/18 
SU-F - <#200 (1)     SAMPLE 304736-028        0.57    0.029   0.0051 45%      265261 09/27/18 
SU-F - <#200 (2)     SAMPLE 304736-029        0.53    0.030   0.0052 45%      265261 09/27/18 
SU-F - <#200 (3)     SAMPLE 304736-030        0.52    0.029   0.0051 45%      265261 09/27/18 

BLANK  QC954711    ND            0.017   0.0030          265260          
BLANK  QC954721    ND            0.016   0.0029          265261          

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304736                                       Location:        Combie Reservoir                             
Client:          NV5                                          Prep:            METHOD                                       
Project#:        4688.02                                      Analysis:        EPA 7471A                                    
Analyte:         Mercury                                      Diln Fac:        1.000                                        
Matrix:          Soil                                         Prepared:        11/07/18                                     
Units:           mg/Kg                                        Analyzed:        11/07/18                                     
Basis:           as received                                                                                                

Field ID       Type MSS Lab ID  Lab ID   MSS Result   Spiked    Result   %REC  Limits RPD Lim Batch# Sampled  Received
BS              QC954712                0.1563    0.1582  101   80-120         265260                   
BSD             QC954713                0.1667    0.1690  101   80-120 0   20  265260                   

ZZZZZZZZZZ           MS   304607-001 QC954714      0.03275   0.1587    0.2083  111   80-120         265260 10/29/18 10/29/18 
ZZZZZZZZZZ           MSD  304607-001 QC954715                0.1667    0.2006  101   80-120 8   20  265260 10/29/18 10/29/18 

BS              QC954722                0.1587    0.1601  101   80-120         265261                   
BSD             QC954723                0.1695    0.1680  99    80-120 2   20  265261                   

SU-DS-R1 - <#200 (2) MS   304736-011 QC954724      0.2937    0.1786    0.5567  147 * 80-120         265261 09/26/18 10/01/18 
SU-DS-R1 - <#200 (2) MSD  304736-011 QC954725                0.1818    0.4836  104   80-120 15  20  265261 09/26/18 10/01/18 

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                                                                  5.0

8 of 10



Moisture

Lab #:           304736                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          265240                        
Matrix:          Soil                          Received:        10/01/18                      
Units:           %                             Analyzed:        11/06/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-CS - >#200 (1)    304736-001          32                   1         09/26/18  
SU-CS - <#200 (1)    304736-004          49                   1         09/26/18  
SU-DS-R1 - >#200 (1) 304736-007          37                   1         09/26/18  
SU-DS-R1 - <#200 (1) 304736-010          48                   1         09/26/18  
SU-DS-R2 - >#200 (1) 304736-013          33                   1         09/26/18  
SU-DS-R2 - <#200 (1) 304736-016          46                   1         09/26/18  
SU-DS-R3 - >#200 (1) 304736-019          36                   1         09/26/18  
SU-DS-R3 - <#200 (1) 304736-022          45                   1         09/26/18  
SU-F - >#200 (1)     304736-025          28                   1         09/27/18  
SU-F - <#200 (1)     304736-028          45                   1         09/27/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Moisture

Lab #:           304736                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          265240                        
MSS Lab ID:      304771-001                    Sampled:         11/06/18                      
Lab ID:          QC954655                      Received:        11/06/18                      
Matrix:          Soil                          Analyzed:        11/06/18                      

MSS Result            Result                RL          RPD  Lim
9.980              10.61                1.000     6    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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Laboratory Job Number 304737
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-G - >#200 (1)       304737-001
SU-G - >#200 (2)       304737-002
SU-G - >#200 (3)       304737-003
SU-G - <#200 (1)       304737-004
SU-G - <#200 (2)       304737-005
SU-G - <#200 (3)       304737-006
SU-H - >#200 (1)       304737-007
SU-H - >#200 (2)       304737-008
SU-H - >#200 (3)       304737-009
SU-H - <#200 (1)       304737-010
SU-H - <#200 (2)       304737-011
SU-H - <#200 (3)       304737-012
SU-I - >#200 (1)       304737-013
SU-I - >#200 (2)       304737-014
SU-I - >#200 (3)       304737-015
SU-I - <#200 (1)       304737-016
SU-I - <#200 (2)       304737-017
SU-I - <#200 (3)       304737-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  11/11/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304737
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/24/18
Samples Received:         10/16/18

This data package contains sample and QC results for eighteen soil samples,
requested for the above referenced project on 10/24/18. The samples were
received cold and intact.

Metals (EPA 7471A):
No analytical problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
6.0
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Detections Summary for 304737

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-G - >#200 (1)       Laboratory Sample ID :      304737-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.32                 0.026      0.0046    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       34                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-G - >#200 (2)       Laboratory Sample ID :      304737-002 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.32         0.024   0.0043 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G - >#200 (3)       Laboratory Sample ID :      304737-003 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.34         0.027   0.0048 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G - <#200 (1)       Laboratory Sample ID :      304737-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.47                 0.032      0.0057    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       44                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-G - <#200 (2)       Laboratory Sample ID :      304737-005 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.66         0.030   0.0053 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G - <#200 (3)       Laboratory Sample ID :      304737-006 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.46         0.031   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - >#200 (1)       Laboratory Sample ID :      304737-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.31                 0.022      0.0038    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       26                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Page 1 of 3                                                                                                                       8.0
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Client Sample ID : SU-H - >#200 (2)       Laboratory Sample ID :      304737-008 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.22         0.021   0.0038 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - >#200 (3)       Laboratory Sample ID :      304737-009 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.29         0.023   0.0040 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - <#200 (1)       Laboratory Sample ID :      304737-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.65                 0.036      0.0063    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       49                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-H - <#200 (2)       Laboratory Sample ID :      304737-011 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.61         0.034   0.0061 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - <#200 (3)       Laboratory Sample ID :      304737-012 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.64         0.031   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-I - >#200 (1)       Laboratory Sample ID :      304737-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.23                 0.021      0.0038    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-I - >#200 (2)       Laboratory Sample ID :      304737-014 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.39         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-I - >#200 (3)       Laboratory Sample ID :      304737-015 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.25         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Page 2 of 3                                                                                                                       8.0
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Client Sample ID : SU-I - <#200 (1)       Laboratory Sample ID :      304737-016 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.55                 0.031      0.0054    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       47                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-I - <#200 (2)       Laboratory Sample ID :      304737-017 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.54         0.031   0.0055 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-I - <#200 (3)       Laboratory Sample ID :      304737-018 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.53         0.032   0.0056 mg/Kg Dry   1.000 EPA 7471A METHOD     

Page 3 of 3                                                                                                                       8.0

5 of 9



Mercury by Cold Vapor AA

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          265270                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           mg/Kg                         Prepared:        11/07/18                      
Basis:           dry                           Analyzed:        11/07/18                      
Diln Fac:        1.000                                                                        

Field ID       Type    Lab ID       Result         RL          MDL     Moisture Sampled 
SU-G - >#200 (1)   SAMPLE 304737-001         0.32       0.026       0.0046  34%      09/09/18 
SU-G - >#200 (2)   SAMPLE 304737-002         0.32       0.024       0.0043  34%      09/09/18 
SU-G - >#200 (3)   SAMPLE 304737-003         0.34       0.027       0.0048  34%      09/09/18 
SU-G - <#200 (1)   SAMPLE 304737-004         0.47       0.032       0.0057  44%      09/09/18 
SU-G - <#200 (2)   SAMPLE 304737-005         0.66       0.030       0.0053  44%      09/09/18 
SU-G - <#200 (3)   SAMPLE 304737-006         0.46       0.031       0.0054  44%      09/09/18 
SU-H - >#200 (1)   SAMPLE 304737-007         0.31       0.022       0.0038  26%      09/12/18 
SU-H - >#200 (2)   SAMPLE 304737-008         0.22       0.021       0.0038  26%      09/12/18 
SU-H - >#200 (3)   SAMPLE 304737-009         0.29       0.023       0.0040  26%      09/12/18 
SU-H - <#200 (1)   SAMPLE 304737-010         0.65       0.036       0.0063  49%      09/12/18 
SU-H - <#200 (2)   SAMPLE 304737-011         0.61       0.034       0.0061  49%      09/12/18 
SU-H - <#200 (3)   SAMPLE 304737-012         0.64       0.031       0.0054  49%      09/12/18 
SU-I - >#200 (1)   SAMPLE 304737-013         0.23       0.021       0.0038  28%      09/12/18 
SU-I - >#200 (2)   SAMPLE 304737-014         0.39       0.025       0.0044  28%      09/12/18 
SU-I - >#200 (3)   SAMPLE 304737-015         0.25       0.025       0.0044  28%      09/12/18 
SU-I - <#200 (1)   SAMPLE 304737-016         0.55       0.031       0.0054  47%      09/12/18 
SU-I - <#200 (2)   SAMPLE 304737-017         0.54       0.031       0.0055  47%      09/12/18 
SU-I - <#200 (3)   SAMPLE 304737-018         0.53       0.032       0.0056  47%      09/12/18 

BLANK  QC954762     ND               0.017       0.0030                    

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       4.2
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          265270                        
MSS Lab ID:      304778-002                    Sampled:         11/06/18                      
Matrix:          Soil                          Received:        11/06/18                      
Units:           mg/Kg                         Prepared:        11/07/18                      
Basis:           as received                   Analyzed:        11/07/18                      

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
BS     QC954763                             0.1786           0.1779   100    80-120           
BSD    QC954764                             0.1613           0.1619   100    80-120  1    20  
MS     QC954765           0.09447           0.1587           0.2407   92     80-120           
MSD    QC954766                             0.1786           0.2827   105    80-120  9    20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       5.1
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Moisture

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          265240                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           %                             Analyzed:        11/06/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-G - >#200 (1)     304737-001          34                   1         09/09/18  
SU-G - <#200 (1)     304737-004          44                   1         09/09/18  
SU-H - >#200 (1)     304737-007          26                   1         09/12/18  
SU-H - <#200 (1)     304737-010          49                   1         09/12/18  
SU-I - >#200 (1)     304737-013          28                   1         09/12/18  
SU-I - <#200 (1)     304737-016          47                   1         09/12/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Moisture

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          265240                        
MSS Lab ID:      304771-001                    Sampled:         11/06/18                      
Lab ID:          QC954655                      Received:        11/06/18                      
Matrix:          Soil                          Analyzed:        11/06/18                      

MSS Result            Result                RL          RPD  Lim
9.980              10.61                1.000     6    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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john.goyette@enthalpy.com

This data package has been reviewed for technical correctness and completeness. Release of this data has been authorized
by the Laboratory Manager or the Manager's designee, as verified by the above signature which applies to this PDF file as well
as any associated electronic data deliverable files. The results contained in this report meet all requirements of NELAP and
pertain only to those samples which were submitted for analysis. This report may be reproduced only in its entirety.
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Sample Summary

Jason Muir
NV5
792 Searls Avenue
Nevada City, CA 95959

Lab Job #: 429278
Project No: 4688.02
Location: Combie Reservoir
Date Received: 06/05/20

Sample ID Lab ID Collected Matrix
M2.2019.06.07 WHOLE 429278-001 06/07/19 00:00 Soil
M2.2019.06.07 COARSE 429278-002 06/07/19 00:00 Soil
M2.2019.06.07 FINE 429278-003 06/07/19 00:00 Soil
M2.2019.06.12 WHOLE 429278-004 06/12/19 00:00 Soil
M2.2019.06.12 COARSE 429278-005 06/12/19 00:00 Soil
M2.2019.06.12 FINE 429278-006 06/12/19 00:00 Soil
M2.2019.06.13 WHOLE 429278-007 06/13/19 00:00 Soil
M2.2019.06.13 COARSE 429278-008 06/13/19 00:00 Soil
M2.2019.06.13 FINE 429278-009 06/13/19 00:00 Soil
M2.2019.06.14 WHOLE 429278-010 06/14/19 00:00 Soil
M2.2019.06.14 COARSE 429278-011 06/14/19 00:00 Soil
M2.2019.06.14 FINE 429278-012 06/14/19 00:00 Soil
M2.2019.06.17 WHOLE 429278-013 06/17/19 00:00 Soil
M2.2019.06.17 COARSE 429278-014 06/17/19 00:00 Soil
M2.2019.06.17 FINE 429278-015 06/17/19 00:00 Soil
M2.2019.06.18 WHOLE 429278-016 06/18/19 00:00 Soil
M2.2019.06.18 COARSE 429278-017 06/18/19 00:00 Soil
M2.2019.06.18 FINE 429278-018 06/18/19 00:00 Soil
M2.2019.06.20 WHOLE 429278-019 06/20/19 00:00 Soil
M2.2019.06.20 COARSE 429278-020 06/20/19 00:00 Soil
M2.2019.06.20 FINE 429278-021 06/20/19 00:00 Soil
M5A.2019.06.10 WHOLE 429278-022 06/10/19 00:00 Soil
M5A.2019.06.10 COARSE 429278-023 06/10/19 00:00 Soil
M5A.2019.06.10 FINE 429278-024 06/10/19 00:00 Soil
M5A.2019.06.13 WHOLE 429278-025 06/13/19 00:00 Soil
M5A.2019.06.13 COARSE 429278-026 06/13/19 00:00 Soil
M5A.2019.06.13 FINE 429278-027 06/13/19 00:00 Soil
M5A.2019.06.17 WHOLE 429278-028 06/17/19 00:00 Soil
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Sample Summary

Jason Muir
NV5
792 Searls Avenue
Nevada City, CA 95959

Lab Job #: 429278
Project No: 4688.02
Location: Combie Reservoir
Date Received: 06/05/20

Sample ID Lab ID Collected Matrix
M5A.2019.06.17 COARSE 429278-029 06/17/19 00:00 Soil
M5A.2019.06.17 FINE 429278-030 06/17/19 00:00 Soil
M5A.2019.07.10 WHOLE 429278-031 07/10/19 00:00 Soil
M5A.2019.07.10 COARSE 429278-032 07/10/19 00:00 Soil
M5A.2019.07.10 FINE 429278-033 07/10/19 00:00 Soil
M5A.2019.07.16 WHOLE 429278-034 07/16/19 00:00 Soil
M5A.2019.07.16 COARSE 429278-035 07/16/19 00:00 Soil
M5A.2019.07.16 FINE 429278-036 07/16/19 00:00 Soil
M5A.2019.08.05 WHOLE 429278-037 08/05/19 00:00 Soil
M5A.2019.08.05 COARSE 429278-038 08/05/19 00:00 Soil
M5A.2019.08.05 FINE 429278-039 08/05/19 00:00 Soil
M5B.2019.08.05 WHOLE 429278-040 08/05/19 00:00 Soil
M5B.2019.08.05 COARSE 429278-041 08/05/19 00:00 Soil
M5B.2019.08.05 FINE 429278-042 08/05/19 00:00 Soil
M5A.2019.08.21 WHOLE 429278-043 08/21/19 00:00 Soil
M5A.2019.08.21 COARSE 429278-044 08/21/19 00:00 Soil
M5A.2019.08.21 FINE 429278-045 08/21/19 00:00 Soil
M5B.2019.08.21 WHOLE 429278-046 08/21/19 00:00 Soil
M5B.2019.08.21 COARSE 429278-047 08/21/19 00:00 Soil
M5B.2019.08.21 FINE 429278-048 08/21/19 00:00 Soil
M5C.2019.09.19 WHOLE 429278-049 09/19/19 00:00 Soil
M5C.2019.09.19 COARSE 429278-050 09/19/19 00:00 Soil
M5C.2019.09.19 FINE 429278-051 09/19/19 00:00 Soil
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Case Narrative
NV5
792 Searls Avenue
Nevada City, CA 95959
Jason Muir

Lab Job Number: 429278
Project No: 4688.02

Location: Combie Reservoir
Date Received: 06/05/20

This data package contains sample and QC results for fifty one soil samples, requested for the above referenced project on
06/05/20. The samples were received cold and intact.

Metals (EPA 7471A):
The samples were received outside of hold time; affected data was qualified with "H". No other analytical problems were
encountered.

Moisture (ASTM D2216):
No analytical problems were encountered.
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Jason Muir
NV5
792 Searls Avenue
Nevada City, CA 95959

Lab Job #: 429278
Project No: 4688.02

Location: Combie Reservoir
Date Received: 06/05/20

Sample ID: M2.2019.06.07 WHOLE Lab ID: 429278-001 Collected: 06/07/19
Matrix: Soil Basis: Dry

429278-001 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 4 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.31 H mg/Kg 0.15 0.041 1 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.07 COARSE Lab ID: 429278-002 Collected: 06/07/19
Matrix: Soil Basis: Dry

429278-002 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.095 H,J mg/Kg 0.14 0.039 1 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.07 FINE Lab ID: 429278-003 Collected: 06/07/19
Matrix: Soil Basis: Dry

429278-003 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.48 H mg/Kg 0.14 0.039 0.98 247511 06/11/20 06/11/20 JDB

1 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M2.2019.06.12 WHOLE Lab ID: 429278-004 Collected: 06/12/19
Matrix: Soil Basis: Dry

429278-004 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.32 H mg/Kg 0.13 0.038 0.95 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.12 COARSE Lab ID: 429278-005 Collected: 06/12/19
Matrix: Soil Basis: Dry

429278-005 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.10 H,J mg/Kg 0.13 0.036 0.92 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.12 FINE Lab ID: 429278-006 Collected: 06/12/19
Matrix: Soil Basis: Dry

429278-006 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.52 H mg/Kg 0.13 0.036 0.92 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.13 WHOLE Lab ID: 429278-007 Collected: 06/13/19
Matrix: Soil Basis: Dry

429278-007 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 2 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.29 H mg/Kg 0.13 0.036 0.91 247511 06/11/20 06/11/20 JDB

2 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M2.2019.06.13 COARSE Lab ID: 429278-008 Collected: 06/13/19
Matrix: Soil Basis: Dry

429278-008 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.097 H,J mg/Kg 0.13 0.037 0.95 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.13 FINE Lab ID: 429278-009 Collected: 06/13/19
Matrix: Soil Basis: Dry

429278-009 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.46 H mg/Kg 0.12 0.035 0.88 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.14 WHOLE Lab ID: 429278-010 Collected: 06/14/19
Matrix: Soil Basis: Dry

429278-010 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 3 % 1 1 247512 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.28 H mg/Kg 0.14 0.038 0.95 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.14 COARSE Lab ID: 429278-011 Collected: 06/14/19
Matrix: Soil Basis: Dry

429278-011 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.098 H,J mg/Kg 0.14 0.038 0.98 247511 06/11/20 06/11/20 JDB

3 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M2.2019.06.14 FINE Lab ID: 429278-012 Collected: 06/14/19
Matrix: Soil Basis: Dry

429278-012 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.44 H mg/Kg 0.14 0.039 0.98 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.17 WHOLE Lab ID: 429278-013 Collected: 06/17/19
Matrix: Soil Basis: Dry

429278-013 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 5 % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.23 H mg/Kg 0.14 0.040 0.97 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.17 COARSE Lab ID: 429278-014 Collected: 06/17/19
Matrix: Soil Basis: Dry

429278-014 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.10 H,J mg/Kg 0.12 0.034 0.88 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.17 FINE Lab ID: 429278-015 Collected: 06/17/19
Matrix: Soil Basis: Dry

429278-015 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.37 H mg/Kg 0.14 0.038 0.97 247511 06/11/20 06/11/20 JDB

4 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M2.2019.06.18 WHOLE Lab ID: 429278-016 Collected: 06/18/19
Matrix: Soil Basis: Dry

429278-016 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 15 % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.30 H mg/Kg 0.16 0.044 0.95 247511 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.18 COARSE Lab ID: 429278-017 Collected: 06/18/19
Matrix: Soil Basis: Dry

429278-017 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.11 H,J mg/Kg 0.13 0.036 0.92 247514 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.18 FINE Lab ID: 429278-018 Collected: 06/18/19
Matrix: Soil Basis: Dry

429278-018 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.50 H mg/Kg 0.13 0.035 0.9 247514 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.20 WHOLE Lab ID: 429278-019 Collected: 06/20/19
Matrix: Soil Basis: Dry

429278-019 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 6 % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.35 H mg/Kg 0.14 0.038 0.92 247514 06/11/20 06/11/20 JDB

5 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M2.2019.06.20 COARSE Lab ID: 429278-020 Collected: 06/20/19
Matrix: Soil Basis: Dry

429278-020 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247513 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.11 H,J mg/Kg 0.13 0.035 0.91 247514 06/11/20 06/11/20 JDB

Sample ID: M2.2019.06.20 FINE Lab ID: 429278-021 Collected: 06/20/19
Matrix: Soil Basis: Dry

429278-021 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.45 H mg/Kg 0.14 0.039 1 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.06.10 WHOLE Lab ID: 429278-022 Collected: 06/10/19
Matrix: Soil Basis: Dry

429278-022 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 16 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.18 H mg/Kg 0.15 0.042 0.91 247514 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-023 Collected: 06/10/19
M5A.2019.06.10 COARSE Matrix: Soil Basis: Dry

429278-023 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.073 H,J mg/Kg 0.13 0.036 0.92 247514 06/11/20 06/11/20 JDB

6 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M5A.2019.06.10 FINE Lab ID: 429278-024 Collected: 06/10/19
Matrix: Soil Basis: Dry

429278-024 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.43 H mg/Kg 0.12 0.035 0.88 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.06.13 WHOLE Lab ID: 429278-025 Collected: 06/13/19
Matrix: Soil Basis: Dry

429278-025 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 9 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.22 H mg/Kg 0.15 0.043 1 247514 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-026 Collected: 06/13/19
M5A.2019.06.13 COARSE Matrix: Soil Basis: Dry

429278-026 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 26 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.097 H,J mg/Kg 0.18 0.050 0.95 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.06.13 FINE Lab ID: 429278-027 Collected: 06/13/19
Matrix: Soil Basis: Dry

429278-027 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.49 H mg/Kg 0.14 0.039 1 247514 06/11/20 06/11/20 JDB

7 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M5A.2019.06.17 WHOLE Lab ID: 429278-028 Collected: 06/17/19
Matrix: Soil Basis: Dry

429278-028 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 16 % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.21 H mg/Kg 0.15 0.042 0.9 247514 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-029 Collected: 06/17/19
M5A.2019.06.17 COARSE Matrix: Soil Basis: Dry

429278-029 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.095 H,J mg/Kg 0.12 0.034 0.87 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.06.17 FINE Lab ID: 429278-030 Collected: 06/17/19
Matrix: Soil Basis: Dry

429278-030 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247515 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.43 H mg/Kg 0.14 0.038 0.98 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.07.10 WHOLE Lab ID: 429278-031 Collected: 07/10/19
Matrix: Soil Basis: Dry

429278-031 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 16 % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.14 H,J mg/Kg 0.16 0.045 0.97 247514 06/11/20 06/11/20 JDB

8 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: Lab ID: 429278-032 Collected: 07/10/19
M5A.2019.07.10 COARSE Matrix: Soil Basis: Dry

429278-032 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.043 H,J mg/Kg 0.14 0.038 0.98 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.07.10 FINE Lab ID: 429278-033 Collected: 07/10/19
Matrix: Soil Basis: Dry

429278-033 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.26 H mg/Kg 0.13 0.037 0.94 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.07.16 WHOLE Lab ID: 429278-034 Collected: 07/16/19
Matrix: Soil Basis: Dry

429278-034 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 17 % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.14 H,J mg/Kg 0.16 0.043 0.92 247514 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-035 Collected: 07/16/19
M5A.2019.07.16 COARSE Matrix: Soil Basis: Dry

429278-035 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.062 H,J mg/Kg 0.13 0.036 0.92 247514 06/11/20 06/11/20 JDB

9 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M5A.2019.07.16 FINE Lab ID: 429278-036 Collected: 07/16/19
Matrix: Soil Basis: Dry

429278-036 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.38 H mg/Kg 0.14 0.039 1 247514 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.08.05 WHOLE Lab ID: 429278-037 Collected: 08/05/19
Matrix: Soil Basis: Dry

429278-037 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 13 % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.14 H,J mg/Kg 0.16 0.045 1 247520 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-038 Collected: 08/05/19
M5A.2019.08.05 COARSE Matrix: Soil Basis: Dry

429278-038 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.064 H,J mg/Kg 0.14 0.039 1 247520 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.08.05 FINE Lab ID: 429278-039 Collected: 08/05/19
Matrix: Soil Basis: Dry

429278-039 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.59 H mg/Kg 0.14 0.039 0.98 247520 06/11/20 06/11/20 JDB

10 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M5B.2019.08.05 WHOLE Lab ID: 429278-040 Collected: 08/05/19
Matrix: Soil Basis: Dry

429278-040 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 16 % 1 1 247516 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.37 H mg/Kg 0.15 0.042 0.91 247520 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-041 Collected: 08/05/19
M5B.2019.08.05 COARSE Matrix: Soil Basis: Dry

429278-041 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.13 H,J mg/Kg 0.14 0.038 0.97 247520 06/11/20 06/11/20 JDB

Sample ID: M5B.2019.08.05 FINE Lab ID: 429278-042 Collected: 08/05/19
Matrix: Soil Basis: Dry

429278-042 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.48 H mg/Kg 0.13 0.036 0.91 247520 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.08.21 WHOLE Lab ID: 429278-043 Collected: 08/21/19
Matrix: Soil Basis: Dry

429278-043 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 20 % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.24 H mg/Kg 0.17 0.049 1 247520 06/11/20 06/11/20 JDB

11 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: Lab ID: 429278-044 Collected: 08/21/19
M5A.2019.08.21 COARSE Matrix: Soil Basis: Dry

429278-044 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.21 H mg/Kg 0.13 0.037 0.95 247520 06/11/20 06/11/20 JDB

Sample ID: M5A.2019.08.21 FINE Lab ID: 429278-045 Collected: 08/21/19
Matrix: Soil Basis: Dry

429278-045 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.46 H mg/Kg 0.14 0.039 1 247520 06/11/20 06/11/20 JDB

Sample ID: M5B.2019.08.21 WHOLE Lab ID: 429278-046 Collected: 08/21/19
Matrix: Soil Basis: Dry

429278-046 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 12 % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.45 H mg/Kg 0.14 0.040 0.9 247520 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-047 Collected: 08/21/19
M5B.2019.08.21 COARSE Matrix: Soil Basis: Dry

429278-047 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.14 H,J mg/Kg 0.14 0.039 1 247520 06/11/20 06/11/20 JDB

12 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Sample ID: M5B.2019.08.21 FINE Lab ID: 429278-048 Collected: 08/21/19
Matrix: Soil Basis: Dry

429278-048 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.52 H mg/Kg 0.13 0.037 0.94 247520 06/11/20 06/11/20 JDB

Sample ID: M5C.2019.09.19 WHOLE Lab ID: 429278-049 Collected: 09/19/19
Matrix: Soil Basis: Dry

429278-049 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 21 % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.64 H mg/Kg 0.17 0.048 0.97 247520 06/11/20 06/11/20 JDB

Sample ID: Lab ID: 429278-050 Collected: 09/19/19
M5C.2019.09.19 COARSE Matrix: Soil Basis: Dry

429278-050 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent ND % 1 1 247517 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.18 H mg/Kg 0.14 0.038 0.97 247520 06/11/20 06/11/20 JDB

Sample ID: M5C.2019.09.19 FINE Lab ID: 429278-051 Collected: 09/19/19
Matrix: Soil Basis: Dry

429278-051 Analyte Result Qual Units RL MDL DF Batch Prepared Analyzed Chemist
Method: ASTM D2216
Prep Method: METHOD

Moisture, Percent 1 % 1 1 247518 06/11/20 06/11/20 WWC

Method: EPA 7471A
Prep Method: METHOD

Mercury 0.70 H mg/Kg 0.14 0.039 1 247520 06/11/20 06/11/20 JDB

13 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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H Holding time was exceeded

J Estimated value

ND Not Detected

14 of 14

Analysis Results for 429278

Results for any subcontracted analyses are not included in this section.
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Type: Blank Lab ID: QC872456 Batch: 247511
Matrix: Soil Method: EPA 7471A Prep Method: METHOD

QC872456 Analyte Result Qual Units RL MDL Prepared Analyzed
Mercury ND mg/Kg 0.14 0.039 06/11/20 06/11/20

Type: Lab Control Sample Lab ID: QC872457 Batch: 247511
Matrix: Soil Method: EPA 7471A Prep Method: METHOD

QC872457 Analyte Result Spiked Units Recovery Qual Limits
Mercury 0.8468 0.8333 mg/Kg 102% 80-120

Type: Matrix Spike Lab ID: QC872458 Batch: 247511
Matrix (Source ID): Soil (429383-005) Method: EPA 7471A Prep Method: METHOD

QC872458 Analyte Result

Source
Sample
Result Spiked Units Recovery Qual Limits DF

Mercury 1.055 0.08386 0.8197 mg/Kg 118% 75-125 0.98

Type: Matrix Spike Duplicate Lab ID: QC872459 Batch: 247511
Matrix (Source ID): Soil (429383-005) Method: EPA 7471A Prep Method: METHOD

QC872459 Analyte Result

Source
Sample
Result Spiked Units Recovery Qual Limits RPD

RPD
Lim DF

Mercury 1.056 0.08386 0.8065 mg/Kg 121% 75-125 2 20 0.97

Type: Sample Duplicate Lab ID: QC872460 Batch: 247512
Matrix (Source ID): Soil (429278-010) Method: ASTM D2216 Prep Method: METHOD

QC872460 Analyte Result

Source
Sample
Result Units Qual RPD

RPD
Lim Basis DF

Moisture, Percent 3.609 3.494 % 3 26 1

Type: Sample Duplicate Lab ID: QC872461 Batch: 247513
Matrix (Source ID): Soil (429278-020) Method: ASTM D2216 Prep Method: METHOD

QC872461 Analyte Result

Source
Sample
Result Units Qual RPD

RPD
Lim Basis DF

Moisture, Percent ND ND % 144* 26 1

1 of 4

Batch QC

27 of 30



Type: Blank Lab ID: QC872462 Batch: 247514
Matrix: Soil Method: EPA 7471A Prep Method: METHOD

QC872462 Analyte Result Qual Units RL MDL Prepared Analyzed
Mercury ND mg/Kg 0.14 0.039 06/11/20 06/11/20

Type: Lab Control Sample Lab ID: QC872463 Batch: 247514
Matrix: Soil Method: EPA 7471A Prep Method: METHOD

QC872463 Analyte Result Spiked Units Recovery Qual Limits
Mercury 0.9491 0.8333 mg/Kg 114% 80-120

Type: Matrix Spike Lab ID: QC872464 Batch: 247514
Matrix (Source ID): Soil (429278-017) Method: EPA 7471A Prep Method: METHOD

Basis: Dry

QC872464 Analyte Result

Source
Sample
Result Spiked Units Recovery Qual Limits DF

Mercury 1.007 0.1123 0.7813 mg/Kg 114% 75-125 0.94

Type: Matrix Spike Duplicate Lab ID: QC872465 Batch: 247514
Matrix (Source ID): Soil (429278-017) Method: EPA 7471A Prep Method: METHOD

Basis: Dry

QC872465 Analyte Result

Source
Sample
Result Spiked Units Recovery Qual Limits RPD

RPD
Lim DF

Mercury 0.9289 0.1123 0.7692 mg/Kg 106% 75-125 7 20 0.92

Type: Sample Duplicate Lab ID: QC872466 Batch: 247515
Matrix (Source ID): Soil (429278-030) Method: ASTM D2216 Prep Method: METHOD

QC872466 Analyte Result

Source
Sample
Result Units Qual RPD

RPD
Lim Basis DF

Moisture, Percent ND ND % 72* 26 1

Type: Sample Duplicate Lab ID: QC872467 Batch: 247516
Matrix (Source ID): Soil (429278-040) Method: ASTM D2216 Prep Method: METHOD

QC872467 Analyte Result

Source
Sample
Result Units Qual RPD

RPD
Lim Basis DF

Moisture, Percent 15.02 15.83 % 5 26 1
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Type: Sample Duplicate Lab ID: QC872468 Batch: 247517
Matrix (Source ID): Soil (429278-050) Method: ASTM D2216 Prep Method: METHOD

QC872468 Analyte Result

Source
Sample
Result Units Qual RPD

RPD
Lim Basis DF

Moisture, Percent ND ND % 147* 26 1

Type: Sample Duplicate Lab ID: QC872469 Batch: 247518
Matrix (Source ID): Soil (429278-051) Method: ASTM D2216 Prep Method: METHOD

QC872469 Analyte Result

Source
Sample
Result Units Qual RPD

RPD
Lim Basis DF

Moisture, Percent 1.095 1.069 % 2 26 1

Type: Blank Lab ID: QC872472 Batch: 247520
Matrix: Soil Method: EPA 7471A Prep Method: METHOD

QC872472 Analyte Result Qual Units RL MDL Prepared Analyzed
Mercury ND mg/Kg 0.14 0.039 06/11/20 06/11/20

Type: Lab Control Sample Lab ID: QC872473 Batch: 247520
Matrix: Soil Method: EPA 7471A Prep Method: METHOD

QC872473 Analyte Result Spiked Units Recovery Qual Limits
Mercury 0.9718 0.8333 mg/Kg 117% 80-120

Type: Matrix Spike Lab ID: QC872474 Batch: 247520
Matrix (Source ID): Soil (429278-037) Method: EPA 7471A Prep Method: METHOD

Basis: Dry

QC872474 Analyte Result

Source
Sample
Result Spiked Units Recovery Qual Limits DF

Mercury 1.148 0.1441 0.9579 mg/Kg 105% 75-125 1

Type: Matrix Spike Duplicate Lab ID: QC872475 Batch: 247520
Matrix (Source ID): Soil (429278-037) Method: EPA 7471A Prep Method: METHOD

Basis: Dry

QC872475 Analyte Result

Source
Sample
Result Spiked Units Recovery Qual Limits RPD

RPD
Lim DF

Mercury 1.223 0.1441 0.9422 mg/Kg 114% 75-125 8 20 0.98
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* Value is outside QC limits

ND Not Detected
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July 29, 2019 

NV5 Holdrege & Kull Consulting Engineers 
ATTN: Mars Nelson Tredwell 
792 Searls Avenue 
Nevada City, CA, 95959 
Mars.nelsontredwell@nv5.com 

RE: Project HKC-NC1801 

Dear Mr. Tredwell, 
On July 12, 2019, Brooks Applied Labs (BAL) received eight (8) aqueous sample(s). The samples were 
logged-in for the analyses of total and dissolved mercury (Hg) and methyl mercury (MeHg) according to 
the chain-of-custody form(s). Samples for dissolved mercury and methylmercury were filtered in the field 
by the client. 
Mercury using MERX 
Samples for Hg analysis are prepared and analyzed in accordance with EPA Method 1631E. Samples 
are oxidized with bromine monochloride (BrCl) and then analyzed with stannous chloride (SnCl2) 
reduction, dual gold amalgamation, and cold vapor atomic fluorescence spectroscopy (CVAFS) detection 
using a Brooks Rand Instruments MERX-T CVAFS Mercury Automated-Analyzer. 

Methyl Mercury using MERX 
The samples were pre-preserved with hydrochloric acid and distilled via EPA Method 1630. Distillates 
were analyzed by ethylation, Tenax trap collection, gas chromatography separation, isothermal 
decomposition, and cold vapor fluorescence spectroscopy (CVAFS) detection using a Brooks Rand 
Instruments MERX-M CVAFS Methylmercury Automated-Analyzer. 
The results were method blank corrected as described in the calculations section of the relevant BAL 
SOP(s) and were evaluated using reporting limits adjusted to account for sample aliquot size. Please 
refer to the Sample Results page for sample-specific MDLs, MRLs, and other details.   

All data was reported without qualification and all associated quality control sample results met the 
acceptance criteria.  
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BAL, an accredited laboratory, certifies that the reported results of all analyses for which BAL is NELAP 
accredited meet all NELAP requirements. For more information please see the Report Information page 
in your report. Please feel free to contact us if you have any questions regarding this report. 

Sincerely, 

Jeremy Thompson 
Project Coordinator 
Brooks Applied Labs 

Amanda Royal 
Senior Project Manager 
Brooks Applied Labs 
Amanda@brooksapplied.com jeremyT@brooksapplied.com 
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Definition of Data Qualifiers
(Effective 9/23/09)

Laboratory Accreditation
BAL is accredited by the National Environmental Laboratory Accreditation Program (NELAP) through the State of Florida
Department of Health, Bureau of Laboratories (E87982) and is certified to perform many environmental analyses. BAL is 
also certified by many other states to perform environmental analyses. For a current list of our
accreditations/certifications, please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/>. 
Results reported relate only to the samples listed in the report.

Report Information

BLK
BAL

BS
CAL

CCV

D
DUP

ICV

MSD
ND
NR

PS
REC
RPD
SCV
SOP

method blank 
Brooks Applied Labs

blank spike
calibration standard

continuing calibration verification

dissolved fraction
duplicate

initial calibration verification

matrix spike duplicate
non-detect
non-reportable

post preparation spike
percent recovery
relative percent difference
secondary calibration verification
standard operating procedure

MDL
MRL

MS

method detection limit
method reporting limit

matrix spike

SRM
T

COC

standard reference material
total fraction

chain of custody record 

Common Abbreviations

These qualifiers are based on those previously utilized by Brooks Applied Labs, those found in the EPA  SOW ILM 03.0, 
Exhibit B, Section III, pg. B-18, and the  USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
 Superfund Data Review ;  USEPA ;  January  2010. These supersede all previous qualifiers ever employed by BAL.

E An estimated value due to the presence of interferences. A full explanation is presented in the narrative.
H Holding time and/or preservation requirements not met. Please see narrative for explanation.

J-1 Estimated value. A full explanation is presented in the narrative.
M Duplicate precision (RPD) was not within acceptance criteria. Please see narrative for explanation.
N Spike recovery was not within acceptance criteria. Please see narrative for explanation.
R Rejected, unusable value. A full explanation is presented in the narrative.
U Result is ≤ the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.
X Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch. 

Result is estimated.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type
and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be
done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field
quality control samples.

IBL instrument blank

continuing calibration blankCCB
not calculatedN/C

TR total recoverable fraction

as receivedAR

Detected by the instrument, the result is > the MDL but ≤ the MRL. Result is reported and considered an estimate.J

18804 North Creek Parkway, Suite 100, Bothell, WA 98011  · P(206) 632-6206 · F(206) 632-6017 · info@brooksapplied.com · www.brooksapplied.com

BAL Report 1929018

Page 3 of 13



Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Information

 Report Matrix Type ReceivedSampledSample Lab ID
1929018-01SP.2019.07.11.1 unfiltered 07/11/2019 07/12/2019Water Sample
1929018-02SP.2019.07.11.1 filtered 07/11/2019 07/12/2019Water Sample
1929018-03SP.2019.07.11.2 unfiltered 07/11/2019 07/12/2019Water Sample
1929018-04SP.2019.07.11.2 filtered 07/11/2019 07/12/2019Water Sample
1929018-05SP.2019.07.09. filtered 07/09/2019 07/12/2019Water Sample
1929018-06SP.2019.07.09 unfiltered 07/09/2019 07/12/2019Water Sample
1929018-07SP.2019.07.10 filtered 07/10/2019 07/12/2019Water Sample
1929018-08SP.2019.07.10 unfiltered 07/10/2019 07/12/2019Water Sample

Batch Summary

Analyte Prepared Analyzed SequenceBatchLab Matrix Method
B19191107/17/2019 07/24/2019 1900903Hg Water EPA 1631 E
B19193807/17/2019 07/18/2019 1900889MeHg Water EPA 1630
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

SP.2019.07.11.1 unfiltered
4.72TR 1900903B191911Water 0.400.131929018-01 Hg ng/L

≤ 0.023TR 1900889B191938Water 0.0490.0231929018-01 MeHg ng/LU

SP.2019.07.11.1 filtered
≤ 0.66D 1900903B191911Water 2.020.661929018-02 Hg ng/LU

≤ 0.023D 1900889B191938Water 0.0500.0231929018-02 MeHg ng/LU

SP.2019.07.11.2 unfiltered
34.0TR 1900903B191911Water 2.020.661929018-03 Hg ng/L

0.028TR 1900889B191938Water 0.0500.0231929018-03 MeHg ng/LJ

SP.2019.07.11.2 filtered
2.95D 1900903B191911Water 0.400.131929018-04 Hg ng/L

0.033D 1900889B191938Water 0.0500.0231929018-04 MeHg ng/LJ

SP.2019.07.09. filtered
19.5D 1900903B191911Water 2.020.661929018-05 Hg ng/L

0.040D 1900889B191938Water 0.0490.0231929018-05 MeHg ng/LJ

SP.2019.07.09 unfiltered
178TR 1900903B191911Water 2.060.671929018-06 Hg ng/L

0.091TR 1900889B191938Water 0.0500.0231929018-06 MeHg ng/L

SP.2019.07.10 filtered
2.25D 1900903B191911Water 0.400.131929018-07 Hg ng/L

0.029D 1900889B191938Water 0.0500.0231929018-07 MeHg ng/LJ

SP.2019.07.10 unfiltered
151TR 1900903B191911Water 2.060.671929018-08 Hg ng/L

0.090TR 1900889B191938Water 0.0490.0231929018-08 MeHg ng/L
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B191911

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1631 E
Lab Matrix: Water

Sample
Blank Spike,  (1928014)B191911-BS1

20.00 96%ng/L 80-120Hg 19.24

Standard Reference Material (1928016, THg SRM NIST 1641d)B191911-SRM1
1568 101%ng/L 80-120Hg 1591

Matrix Spike (1928066-05)B191911-MS6
204.1 100%ng/L 71-125Hg 253.549.86

Matrix Spike Duplicate (1928066-05)B191911-MSD6
204.1 108%ng/L 71-125 6%Hg 269.549.86 24
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B191938

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1630
Lab Matrix: Water

Sample
Blank Spike,  (1925052)B191938-BS1

1.000 95%ng/L 67-133MeHg 0.947

Matrix Spike (1928046-09)B191938-MS2
1.000 127%ng/L 65-135MeHg 2.0720.804

Matrix Spike Duplicate (1928046-09)B191938-MSD2
1.000 90%ng/L 65-135 20%MeHg 1.7020.804 35
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B191911

Method: EPA 1631 E
Matrix: Water

Analyte: Hg

Result UnitsSample
B191911-BLK1 ng/L0.01

B191911-BLK2 ng/L0.001

B191911-BLK3 ng/L0.005

B191911-BLK4 ng/L-0.002

MDL:  0.13Average: 0.00 Standard Deviation: 0.01
Limit: 0.13Limit: 0.50 MRL: 0.40
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B191938

Method: EPA 1630
Matrix: Water

Analyte: MeHg

Result UnitsSample
B191938-BLK1 ng/L0.006

B191938-BLK2 ng/L0.003

B191938-BLK3 ng/L0.003

B191938-BLK4 ng/L0.004

MDL:  0.023Average: 0.004 Standard Deviation: 0.001
Limit: 0.015Limit: 0.045 MRL: 0.050
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1929018-01 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.11.1 unfiltered

Collected: 07/11/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0207 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0230 2mL 6N HCl (PP) 1919065 <2 Cooler - 
1929018

Lab ID: 1929018-02 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.11.1 filtered

Collected: 07/11/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0207 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0230 2mL 6N HCl (PP) 1919065 <2 Cooler - 
1929018

Lab ID: 1929018-03 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.11.2 unfiltered

Collected: 07/11/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0207 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0230 2mL 6N HCl (PP) 1919065 <2 Cooler - 
1929018

Lab ID: 1929018-04 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.11.2 filtered

Collected: 07/11/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0207 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0230 2mL 6N HCl (PP) 1919065 <2 Cooler - 
1929018
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1929018-05 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.09. filtered

Collected: 07/09/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0002 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0155 2mL 6N HCl (PP) 1831039 <2 Cooler - 
1929018

Lab ID: 1929018-06 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.09 unfiltered

Collected: 07/09/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0002 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0155 2mL 6N HCl (PP) 1831039 <2 Cooler - 
1929018

Lab ID: 1929018-07 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.10 filtered

Collected: 07/10/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0002 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0155 2mL 6N HCl (PP) 1831039 <2 Cooler - 
1929018

Lab ID: 1929018-08 Report Matrix: Water
Sample Type: Sample Received: 07/12/2019Sample: SP.2019.07.10 unfiltered

Collected: 07/10/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125mL 18-0002 none na na Cooler - 

1929018

B FLPE - 250mL Bottle - 
Hg-Sp

250mL 18-0155 2mL 6N HCl (PP) 1831039 <2 Cooler - 
1929018
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Shipping Containers

Cooler - 1929018

Tracking No: 7884 3091 4745 via FedEx

Temperature:  2.5 °C
Coolant Type: Dry Ice

Comments: IR#19

Description: Cooler
Damaged in transit?  No
Returned to client?  No

Custody seals present? Yes
Custody seals intact? Yes

COC present? Yes

Received: July 12, 2019   9:45
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September 4, 2019 
 
 
NV5 Holdrege & Kull Consulting Engineers 
ATTN: Mars Nelson Tredwell 
792 Searls Avenue 
Nevada City, CA, 95959 
Mars.nelsontredwell@nv5.com 
 
 
RE: Project HKC-NC1801      
 
 
Dear Mr. Tredwell, 
On August 14, 2019, Brooks Applied Labs (BAL) received twelve (12) aqueous sample(s). The samples 
were logged-in for the analyses of total and dissolved mercury (Hg) and methyl mercury (MeHg) 
according to the chain-of-custody form(s). Samples for dissolved mercury and methylmercury were 
filtered in the field by the client. 
Mercury using MERX 
Samples for Hg analysis are prepared and analyzed in accordance with EPA Method 1631E. Samples 
are oxidized with bromine monochloride (BrCl) and then analyzed with stannous chloride (SnCl2) 
reduction, dual gold amalgamation, and cold vapor atomic fluorescence spectroscopy (CVAFS) detection 
using a Brooks Rand Instruments MERX-T CVAFS Mercury Automated-Analyzer. 

Methyl Mercury using MERX 
The samples were pre-preserved with hydrochloric acid and distilled via EPA Method 1630. Distillates 
were analyzed by ethylation, Tenax trap collection, gas chromatography separation, isothermal 
decomposition, and cold vapor fluorescence spectroscopy (CVAFS) detection using a Brooks Rand 
Instruments MERX-M CVAFS Methylmercury Automated-Analyzer. 
The results were method blank corrected as described in the calculations section of the relevant BAL 
SOP(s) and were evaluated using reporting limits adjusted to account for sample aliquot size. Please 
refer to the Sample Results page for sample-specific MDLs, MRLs, and other details.   
 
All data was reported without qualification and all associated quality control sample results met the 
acceptance criteria.  
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BAL, an accredited laboratory, certifies that the reported results of all analyses for which BAL is NELAP 
accredited meet all NELAP requirements. For more information please see the Report Information page 
in your report. Please feel free to contact us if you have any questions regarding this report. 

Sincerely, 
       
 
 

 
 
Amanda Royal Jeremy Thompson 
Project Manager  Project Coordinator 
Brooks Applied Labs Brooks Applied Labs 
Amanda@brooksapplied.com  jeremyT@brooksapplied.com 
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Definition of Data Qualifiers
(Effective 9/23/09)

Laboratory Accreditation
BAL is accredited by the National Environmental Laboratory Accreditation Program (NELAP) through the State of Florida
Department of Health, Bureau of Laboratories (E87982) and is certified to perform many environmental analyses. BAL is 
also certified by many other states to perform environmental analyses. For a current list of our
accreditations/certifications, please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/>. 
Results reported relate only to the samples listed in the report.

Report Information

BLK
BAL

BS
CAL

CCV

D
DUP

ICV

MSD
ND
NR

PS
REC
RPD
SCV
SOP

method blank 
Brooks Applied Labs

blank spike
calibration standard

continuing calibration verification

dissolved fraction
duplicate

initial calibration verification

matrix spike duplicate
non-detect
non-reportable

post preparation spike
percent recovery
relative percent difference
secondary calibration verification
standard operating procedure

MDL
MRL

MS

method detection limit
method reporting limit

matrix spike

SRM
T

COC

standard reference material
total fraction

chain of custody record 

Common Abbreviations

These qualifiers are based on those previously utilized by Brooks Applied Labs, those found in the EPA  SOW ILM 03.0, 
Exhibit B, Section III, pg. B-18, and the  USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
 Superfund Data Review ;  USEPA ;  January  2010. These supersede all previous qualifiers ever employed by BAL.

E An estimated value due to the presence of interferences. A full explanation is presented in the narrative.
H Holding time and/or preservation requirements not met. Please see narrative for explanation.

J-1 Estimated value. A full explanation is presented in the narrative.
M Duplicate precision (RPD) was not within acceptance criteria. Please see narrative for explanation.
N Spike recovery was not within acceptance criteria. Please see narrative for explanation.
R Rejected, unusable value. A full explanation is presented in the narrative.
U Result is ≤ the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.
X Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch. 

Result is estimated.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type
and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be
done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field
quality control samples.

IBL instrument blank

continuing calibration blankCCB
not calculatedN/C

TR total recoverable fraction

as receivedAR

Detected by the instrument, the result is > the MDL but ≤ the MRL. Result is reported and considered an estimate.J
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Information

 Report Matrix Type ReceivedSampledSample Lab ID
1933029-01LCS2.2019.08.12.1.Unfiltered 08/12/2019 08/14/2019Water Sample
1933029-02LCS2.2019.08.12.1.Filtered 08/12/2019 08/14/2019Water Sample
1933029-03LCS2.2019.08.12.2.Unfiltered 08/12/2019 08/14/2019Water Sample
1933029-04LCS2.2019.08.12.2.Filtered 08/12/2019 08/14/2019Water Sample
1933029-05RSW1.2019.08.12.1.Unfiltered 08/12/2019 08/14/2019Water Sample
1933029-06RSW1.2019.08.12.1.Filtered 08/12/2019 08/14/2019Water Sample
1933029-07RSW1.2019.08.12.2.Unfiltered 08/12/2019 08/14/2019Water Sample
1933029-08RSW1.2019.08.12.2.Filtered 08/12/2019 08/14/2019Water Sample
1933029-09RSW2.2019.08.12.1.Unfiltered 08/12/2019 08/14/2019Water Sample
1933029-10RSW2.2019.08.12.1.Filtered 08/12/2019 08/14/2019Water Sample
1933029-11RSW2.2019.08.12.2.Unfiltered 08/12/2019 08/14/2019Water Sample
1933029-12RSW2.2019.08.12.2.Filtered 08/12/2019 08/14/2019Water Sample

Batch Summary

Analyte Prepared Analyzed SequenceBatchLab Matrix Method
B19232608/16/2019 08/21/2019 1901046Hg Water EPA 1631 E
B19233408/26/2019 08/27/2019 1901080MeHg Water EPA 1630
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

LCS2.2019.08.12.1.Unfiltered
1.35TR 1901046B192326Water 0.400.131933029-01 Hg ng/L

≤ 0.023TR 1901080B192334Water 0.0500.0231933029-01 MeHg ng/LU

LCS2.2019.08.12.1.Filtered
0.47D 1901046B192326Water 0.400.131933029-02 Hg ng/L

≤ 0.023D 1901080B192334Water 0.0500.0231933029-02 MeHg ng/LU

LCS2.2019.08.12.2.Unfiltered
1.43TR 1901046B192326Water 0.400.131933029-03 Hg ng/L

≤ 0.023TR 1901080B192334Water 0.0500.0231933029-03 MeHg ng/LU

LCS2.2019.08.12.2.Filtered
0.44D 1901046B192326Water 0.400.131933029-04 Hg ng/L

0.038D 1901080B192334Water 0.0490.0231933029-04 MeHg ng/LJ

RSW1.2019.08.12.1.Unfiltered
3.13TR 1901046B192326Water 0.400.131933029-05 Hg ng/L

0.106TR 1901080B192334Water 0.0500.0231933029-05 MeHg ng/L

RSW1.2019.08.12.1.Filtered
1.29D 1901046B192326Water 0.400.131933029-06 Hg ng/L

0.106D 1901080B192334Water 0.0490.0231933029-06 MeHg ng/L

RSW1.2019.08.12.2.Unfiltered
2.02TR 1901046B192326Water 0.400.131933029-07 Hg ng/L

0.116TR 1901080B192334Water 0.0500.0231933029-07 MeHg ng/L

RSW1.2019.08.12.2.Filtered
0.94D 1901046B192326Water 0.400.131933029-08 Hg ng/L

0.101D 1901080B192334Water 0.0500.0231933029-08 MeHg ng/L

RSW2.2019.08.12.1.Unfiltered
2.32TR 1901046B192326Water 0.400.131933029-09 Hg ng/L

0.058TR 1901080B192334Water 0.0500.0231933029-09 MeHg ng/L

RSW2.2019.08.12.1.Filtered
0.75D 1901046B192326Water 0.400.131933029-10 Hg ng/L

0.050D 1901080B192334Water 0.0490.0231933029-10 MeHg ng/L
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

RSW2.2019.08.12.2.Unfiltered
2.23TR 1901046B192326Water 0.400.131933029-11 Hg ng/L

0.040TR 1901080B192334Water 0.0490.0231933029-11 MeHg ng/LJ

RSW2.2019.08.12.2.Filtered
0.92D 1901046B192326Water 0.400.131933029-12 Hg ng/L

0.032D 1901080B192334Water 0.0500.0231933029-12 MeHg ng/LJ
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B192326

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1631 E
Lab Matrix: Water

Sample
Blank Spike,  (1932006)B192326-BS1

12.54 103%ng/L 80-120Hg 12.90

Standard Reference Material (1932006, THg SRM NIST 1641d)B192326-SRM1
1568 110%ng/L 80-120Hg 1720

Matrix Spike (1933061-05)B192326-MS3
204.1 102%ng/L 71-125Hg 233.626.32

Matrix Spike Duplicate (1933061-05)B192326-MSD3
204.1 102%ng/L 71-125 0.4%Hg 234.426.32 24
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B192334

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1630
Lab Matrix: Water

Sample
Blank Spike,  (1934040)B192334-BS1

1.000 87%ng/L 67-133MeHg 0.869

Blank Spike,  (1934040)B192334-BS2
1.000 79%ng/L 67-133MeHg 0.787

Matrix Spike (1933029-01)B192334-MS1
1.000 75%ng/L 65-135MeHg 0.752ND

Matrix Spike Duplicate (1933029-01)B192334-MSD1
1.000 76%ng/L 65-135 1%MeHg 0.760ND 35

Matrix Spike (1933029-03)B192334-MS2
1.000 85%ng/L 65-135MeHg 0.852ND

Matrix Spike Duplicate (1933029-03)B192334-MSD2
1.000 89%ng/L 65-135 4%MeHg 0.886ND 35
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B192326

Method: EPA 1631 E
Matrix: Water

Analyte: Hg

Result UnitsSample
B192326-BLK1 ng/L0.11

B192326-BLK2 ng/L0.20

B192326-BLK3 ng/L0.09

B192326-BLK4 ng/L0.12

MDL:  0.13Average: 0.13 Standard Deviation: 0.05
Limit: 0.13Limit: 0.50 MRL: 0.40
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B192334

Method: EPA 1630
Matrix: Water

Analyte: MeHg

Result UnitsSample
B192334-BLK1 ng/L0.025

B192334-BLK2 ng/L0.017

B192334-BLK3 ng/L0.022

B192334-BLK4 ng/L0.023

MDL:  0.023Average: 0.022 Standard Deviation: 0.003
Limit: 0.015Limit: 0.045 MRL: 0.049
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1933029-01 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: LCS2.2019.08.12.1.Unfiltered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-02 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: LCS2.2019.08.12.1.Filtered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-03 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: LCS2.2019.08.12.2.Unfiltered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-04 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: LCS2.2019.08.12.2.Filtered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1933029-05 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW1.2019.08.12.1.Unfiltered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-06 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW1.2019.08.12.1.Filtered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-07 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW1.2019.08.12.2.Unfiltered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-08 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW1.2019.08.12.2.Filtered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1933029-09 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW2.2019.08.12.1.Unfiltered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-10 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW2.2019.08.12.1.Filtered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-11 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW2.2019.08.12.2.Unfiltered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029

Lab ID: 1933029-12 Report Matrix: Water
Sample Type: Sample Received: 08/14/2019Sample: RSW2.2019.08.12.2.Filtered

Collected: 08/12/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a Cooler - 

1933029

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1933029
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Shipping Containers

Cooler - 1933029

Tracking No: 775976101690 via FedEx

Temperature:  1.3 °C
Coolant Type: Dry Ice

Comments: IR#19

Description: Cooler
Damaged in transit?  No
Returned to client?  No

Custody seals present? No
Custody seals intact? No

COC present? Yes

Received: August 14, 2019  10:10
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September 9, 2019 
 
 
NV5 Holdrege & Kull Consulting Engineers 
ATTN: Mars Nelson Tredwell 
792 Searls Avenue 
Nevada City, CA, 95959 
Mars.nelsontredwell@nv5.com 
 
 
RE: Project HKC-NC1801      
 
 
Dear Mr. Tredwell, 
On August 22, 2019, Brooks Applied Labs (BAL) received two (2) aqueous sample(s). The samples were 
logged-in for the analyses of total and dissolved mercury (Hg) and methyl mercury (MeHg) according to 
the chain-of-custody form(s). Samples for dissolved mercury and methylmercury were filtered in the field 
by the client. 
Mercury using MERX 
Samples for Hg analysis are prepared and analyzed in accordance with EPA Method 1631E. Samples 
are oxidized with bromine monochloride (BrCl) and then analyzed with stannous chloride (SnCl2) 
reduction, dual gold amalgamation, and cold vapor atomic fluorescence spectroscopy (CVAFS) detection 
using a Brooks Rand Instruments MERX-T CVAFS Mercury Automated-Analyzer. 

Methyl Mercury using MERX 
The samples were pre-preserved with hydrochloric acid and distilled via EPA Method 1630. Distillates 
were analyzed by ethylation, Tenax trap collection, gas chromatography separation, isothermal 
decomposition, and cold vapor fluorescence spectroscopy (CVAFS) detection using a Brooks Rand 
Instruments MERX-M CVAFS Methylmercury Automated-Analyzer. 
The results were method blank corrected as described in the calculations section of the relevant BAL 
SOP(s) and were evaluated using reporting limits adjusted to account for sample aliquot size. Please 
refer to the Sample Results page for sample-specific MDLs, MRLs, and other details.   
 
All data was reported without qualification and all associated quality control sample results met the 
acceptance criteria.  
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BAL, an accredited laboratory, certifies that the reported results of all analyses for which BAL is NELAP 
accredited meet all NELAP requirements. For more information please see the Report Information page 
in your report. Please feel free to contact us if you have any questions regarding this report. 

Sincerely, 
       
 
 

 
 
Amanda Royal Jeremy Thompson 
Project Manager  Project Coordinator 
Brooks Applied Labs Brooks Applied Labs 
Amanda@brooksapplied.com  jeremyT@brooksapplied.com 
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Definition of Data Qualifiers
(Effective 9/23/09)

Laboratory Accreditation
BAL is accredited by the National Environmental Laboratory Accreditation Program (NELAP) through the State of Florida
Department of Health, Bureau of Laboratories (E87982) and is certified to perform many environmental analyses. BAL is 
also certified by many other states to perform environmental analyses. For a current list of our
accreditations/certifications, please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/>. 
Results reported relate only to the samples listed in the report.

Report Information

BLK
BAL

BS
CAL

CCV

D
DUP

ICV

MSD
ND
NR

PS
REC
RPD
SCV
SOP

method blank 
Brooks Applied Labs

blank spike
calibration standard

continuing calibration verification

dissolved fraction
duplicate

initial calibration verification

matrix spike duplicate
non-detect
non-reportable

post preparation spike
percent recovery
relative percent difference
secondary calibration verification
standard operating procedure

MDL
MRL

MS

method detection limit
method reporting limit

matrix spike

SRM
T

COC

standard reference material
total fraction

chain of custody record 

Common Abbreviations

E An estimated value due to the presence of interferences. A full explanation is presented in the narrative.
H Holding time and/or preservation requirements not met. Please see narrative for explanation.

J-1 Estimated value. A full explanation is presented in the narrative.
M Duplicate precision (RPD) was not within acceptance criteria. Please see narrative for explanation.
N Spike recovery was not within acceptance criteria. Please see narrative for explanation.
R Rejected, unusable value. A full explanation is presented in the narrative.
U Result is ≤ the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.
X Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch. 

Result is estimated.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type
and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be
done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field
quality control samples.

IBL instrument blank

continuing calibration blankCCB
not calculatedN/C

TR total recoverable fraction

as receivedAR

Detected by the instrument, the result is > the MDL but ≤ the MRL. Result is reported and considered an estimate.J
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

These qualifiers are based on those previously utilized by Brooks Applied Labs, those found in the EPA  SOW ILM 03.0, 
Exhibit B, Section III, pg. B-18, and the  USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
 Superfund Data Review ;  USEPA ;  January  2010. These supersede all previous qualifiers ever employed by BAL.

Sample Information

 Report Matrix Type ReceivedSampledSample Lab ID
1934036-01SP1.2019.08.20 unfiltered 08/20/2019 08/22/2019Water Sample
1934036-02SP1.2019.08.20 filtered 08/20/2019 08/22/2019Water Sample

Batch Summary

Analyte Prepared Analyzed SequenceBatchLab Matrix Method
B19240908/26/2019 09/04/2019 1901115Hg Water EPA 1631 E
B19233408/26/2019 08/27/2019 1901080MeHg Water EPA 1630

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

SP1.2019.08.20 unfiltered
3.09TR 1901115B192409Water 0.400.131934036-01 Hg ng/L

≤ 0.023TR 1901080B192334Water 0.0500.0231934036-01 MeHg ng/LU

SP1.2019.08.20 filtered
1.88D 1901115B192409Water 0.400.131934036-02 Hg ng/L

≤ 0.023D 1901080B192334Water 0.0500.0231934036-02 MeHg ng/LU
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B192334

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1630
Lab Matrix: Water

Sample
Blank Spike,  (1934040)B192334-BS1

1.000 87%ng/L 67-133MeHg 0.869

Blank Spike,  (1934040)B192334-BS2
1.000 79%ng/L 67-133MeHg 0.787

Matrix Spike (1933029-01)B192334-MS1
1.000 75%ng/L 65-135MeHg 0.752ND

Matrix Spike Duplicate (1933029-01)B192334-MSD1
1.000 76%ng/L 65-135 1%MeHg 0.760ND 35
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B192409

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1631 E
Lab Matrix: Water

Sample
Blank Spike,  (1932006)B192409-BS1

12.67 99%ng/L 80-120Hg 12.59

Standard Reference Material (1932006, THg SRM NIST 1641d)B192409-SRM1
1584 112%ng/L 80-120Hg 1781

Matrix Spike (1934042-01)B192409-MS1
40.40 101%ng/L 71-125Hg 59.1918.30

Matrix Spike Duplicate (1934042-01)B192409-MSD1
40.40 95%ng/L 71-125 4%Hg 56.8118.30 24
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B192334

Method: EPA 1630
Matrix: Water

Analyte: MeHg

Result UnitsSample
B192334-BLK1 ng/L0.025

B192334-BLK2 ng/L0.017

B192334-BLK3 ng/L0.022

B192334-BLK4 ng/L0.023

MDL:  0.023Average: 0.022 Standard Deviation: 0.003
Limit: 0.015Limit: 0.045 MRL: 0.049
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B192409

Method: EPA 1631 E
Matrix: Water

Analyte: Hg

Result UnitsSample
B192409-BLK1 ng/L0.12

B192409-BLK2 ng/L0.11

B192409-BLK3 ng/L0.08

B192409-BLK4 ng/L0.10

MDL:  0.13Average: 0.10 Standard Deviation: 0.02
Limit: 0.13Limit: 0.50 MRL: 0.40
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1934036-01 Report Matrix: Water
Sample Type: Sample Received: 08/22/2019Sample: SP1.2019.08.20 unfiltered

Collected: 08/20/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a n/a Cooler - 

1934036

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL HCl (PP) 1932069 <2 Cooler - 
1934036

Lab ID: 1934036-02 Report Matrix: Water
Sample Type: Sample Received: 08/22/2019Sample: SP1.2019.08.20 filtered

Collected: 08/20/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 18-0207 none n/a n/a Cooler - 

1934036

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 19-0207 2 mL HCl (PP) 1932069 <2 Cooler - 
1934036

Shipping Containers

Cooler - 1934036

Tracking No: 776047402782 via FedEx

Temperature:  -30.0 °C
Coolant Type: Dry Ice

Comments: IR #19

Description: Cooler
Damaged in transit?  No
Returned to client?  No

Custody seals present? No
Custody seals intact? No

COC present? Yes

Received: August 22, 2019   9:50
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September 20, 2019 

NV5 Holdrege & Kull Consulting Engineers 
ATTN: Mars Nelson Tredwell 
792 Searls Avenue 
Nevada City, CA, 95959 
Mars.nelsontredwell@nv5.com 

RE: Project HKC-NC1801 

Dear Mr. Tredwell, 
On August 27, 2019, Brooks Applied Labs (BAL) received four (4) aqueous samples. The samples were 
logged-in for the analyses of total and dissolved mercury (Hg) and methyl mercury (MeHg) according to 
the chain-of-custody form(s). Samples for dissolved mercury and methylmercury were filtered in the field 
by the client. 
Mercury using MERX 
Samples for Hg analysis are prepared and analyzed in accordance with EPA Method 1631E. Samples 
are oxidized with bromine monochloride (BrCl) and then analyzed with stannous chloride (SnCl2) 
reduction, dual gold amalgamation, and cold vapor atomic fluorescence spectroscopy (CVAFS) detection 
using a Brooks Rand Instruments MERX-T CVAFS Mercury Automated-Analyzer. 

Methyl Mercury using MERX 
The samples were pre-preserved with hydrochloric acid and distilled via EPA Method 1630. Distillates 
were analyzed by ethylation, Tenax trap collection, gas chromatography separation, isothermal 
decomposition, and cold vapor fluorescence spectroscopy (CVAFS) detection using a Brooks Rand 
Instruments MERX-M CVAFS Methylmercury Automated-Analyzer. 
The results were method blank corrected as described in the calculations section of the relevant BAL 
SOP(s) and were evaluated using reporting limits adjusted to account for sample aliquot size. Please 
refer to the Sample Results page for sample-specific MDLs, MRLs, and other details.   
Samples for MeHg analysis were inadvertently placed in an analytical batch for Hg analysis. These 
samples were preserved with bromine monochloride (BrCl) and are no longer viable samples for MeHg 
analysis. Splits were taken from the associated samples batched for Hg analysis prior to the BrCl 
preservation. These samples were preserved with HCl and were analyzed for MeHg. The results for these 
samples have been reported; however, were H qualified for not meeting the preservation requirement of 
HCl applied with 48 hours of initial sample collection. The client was contacted regarding this deviation 
of protocol.   

All data was reported without further qualification and all associated quality control sample results met 
the acceptance criteria.  
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BAL, an accredited laboratory, certifies that the reported results of all analyses for which BAL is NELAP 
accredited meet all NELAP requirements. For more information please see the Report Information page 
in your report. Please feel free to contact us if you have any questions regarding this report. 

Sincerely, 
       
 
 

 
 
Amanda Royal  
Senior Project Manager   
Brooks Applied Labs  
Amanda@brooksapplied.com   
 

BAL Report 1935010

Page 2 of 13



Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Definition of Data Qualifiers
(Effective 9/23/09)

Laboratory Accreditation
BAL is accredited by the National Environmental Laboratory Accreditation Program (NELAP) through the State of Florida
Department of Health, Bureau of Laboratories (E87982) and is certified to perform many environmental analyses. BAL is 
also certified by many other states to perform environmental analyses. For a current list of our
accreditations/certifications, please visit our website at <http://www.brooksapplied.com/resources/certificates-permits/>. 
Results reported relate only to the samples listed in the report.

Report Information

BLK
BAL

BS
CAL

CCV

D
DUP

ICV

MSD
ND
NR

PS
REC
RPD
SCV
SOP

method blank 
Brooks Applied Labs

blank spike
calibration standard

continuing calibration verification

dissolved fraction
duplicate

initial calibration verification

matrix spike duplicate
non-detect
non-reportable

post preparation spike
percent recovery
relative percent difference
secondary calibration verification
standard operating procedure

MDL
MRL

MS

method detection limit
method reporting limit

matrix spike

SRM
T

COC

standard reference material
total fraction

chain of custody record 

Common Abbreviations

These qualifiers are based on those previously utilized by Brooks Applied Labs, those found in the EPA  SOW ILM 03.0, 
Exhibit B, Section III, pg. B-18, and the  USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
 Superfund Data Review ;  USEPA ;  January  2010. These supersede all previous qualifiers ever employed by BAL.

E An estimated value due to the presence of interferences. A full explanation is presented in the narrative.
H Holding time and/or preservation requirements not met. Please see narrative for explanation.

J-1 Estimated value. A full explanation is presented in the narrative.
M Duplicate precision (RPD) was not within acceptance criteria. Please see narrative for explanation.
N Spike recovery was not within acceptance criteria. Please see narrative for explanation.
R Rejected, unusable value. A full explanation is presented in the narrative.
U Result is ≤ the MDL or client requested reporting limit (CRRL). Result reported as the MDL or CRRL.
X Result is not BLK-corrected and is within 10x the absolute value of the highest detectable BLK in the batch. 

Result is estimated.

Field Quality Control Samples
Please be notified that certain EPA methods require the collection of field quality control samples of an appropriate type
and frequency; failure to do so is considered a deviation from some methods and for compliance purposes should only be
done with the approval of regulatory authorities. Please see the specific EPA methods for details regarding required field
quality control samples.

IBL instrument blank

continuing calibration blankCCB
not calculatedN/C

TR total recoverable fraction

as receivedAR

Detected by the instrument, the result is > the MDL but ≤ the MRL. Result is reported and considered an estimate.J
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Information

 Report Matrix Type ReceivedSampledSample Lab ID
1935010-01SP1.2019.08.23 filtered 08/23/2019 08/27/2019Water Sample
1935010-02SP1.2019.08.23 unfiltered 08/23/2019 08/27/2019Water Sample
1935010-03SP1.2019.08.26 unfiltered 08/26/2019 08/27/2019Water Sample
1935010-04SP1.2019.08.26 filtered 08/26/2019 08/27/2019Water Sample

Batch Summary

Analyte Prepared Analyzed SequenceBatchLab Matrix Method
B19247809/03/2019 09/09/2019 1901142Hg Water EPA 1631 E
B19230609/10/2019 09/11/2019 1901147MeHg Water EPA 1630
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Results

Sample Sequence Result MDL MRL Unit BatchQualifierAnalyte  BasisReport Matrix

SP1.2019.08.23 filtered
1.18D 1901142B192478Water 0.400.131935010-01 Hg ng/L

0.026D 1901147B192306Water 0.0490.0231935010-01 MeHg ng/LH J

SP1.2019.08.23 unfiltered
13.6TR 1901142B192478Water 0.400.131935010-02 Hg ng/L

≤ 0.023TR 1901147B192306Water 0.0490.0231935010-02 MeHg ng/LH U

SP1.2019.08.26 unfiltered
3.77TR 1901142B192478Water 0.400.131935010-03 Hg ng/L

0.030TR 1901147B192306Water 0.0500.0231935010-03 MeHg ng/LH J

SP1.2019.08.26 filtered
0.87D 1901142B192478Water 0.400.131935010-04 Hg ng/L

≤ 0.023D 1901147B192306Water 0.0500.0231935010-04 MeHg ng/LH U
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B192306

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1630
Lab Matrix: Water

Sample
Blank Spike,  (1934040)B192306-BS1

1.000 102%ng/L 67-133MeHg 1.024

Blank Spike,  (1934040)B192306-BS2
1.000 101%ng/L 67-133MeHg 1.007

Matrix Spike (1931060-11)B192306-MS1
2.000 116%ng/L 65-135MeHg 2.328ND

Matrix Spike Duplicate (1931060-11)B192306-MSD1
2.000 106%ng/L 65-135 9%MeHg 2.120ND 35
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Accuracy & Precision Summary

Batch: B192478

Analyte Result UnitsNative Spike REC & Limits RPD & Limits

Method: EPA 1631 E
Lab Matrix: Water

Sample
Standard Reference Material (1936049, THg SRM NIST 1641e)B192478-SRM1

105.1 111%ng/L 80-120Hg 117.2

Matrix Spike (1934053-01)B192478-MS1
40.40 106%ng/L 71-125Hg 50.647.89

Matrix Spike Duplicate (1934053-01)B192478-MSD1
40.40 101%ng/L 71-125 4%Hg 48.737.89 24
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B192306

Method: EPA 1630
Matrix: Water

Analyte: MeHg

Result UnitsSample
B192306-BLK1 ng/L0.021

B192306-BLK2 ng/L0.040

B192306-BLK3 ng/L0.018

B192306-BLK4 ng/L0.019

MDL:  0.023Average: 0.025 Standard Deviation: 0.010
Limit: 0.015Limit: 0.045 MRL:  0.049
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Method Blanks & Reporting Limits

Batch: B192478

Method: EPA 1631 E
Matrix: Water

Analyte: Hg

Result UnitsSample
B192478-BLK1 ng/L0.09

B192478-BLK2 ng/L0.13

B192478-BLK3 ng/L0.08

B192478-BLK4 ng/L0.24

MDL:  0.13Average: 0.14 Standard Deviation: 0.07
Limit: 0.13Limit: 0.50 MRL:  0.40
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Sample Containers

Lab ID: 1935010-01 Report Matrix: Water
Sample Type: Sample Received: 08/27/2019Sample: SP1.2019.08.23 filtered

Collected: 08/23/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 28-0207 none n/a n/a Cooler - 

1935010

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1935010

Lab ID: 1935010-02 Report Matrix: Water
Sample Type: Sample Received: 08/27/2019Sample: SP1.2019.08.23 unfiltered

Collected: 08/23/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 28-0207 none n/a n/a Cooler - 

1935010

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1935010

Lab ID: 1935010-03 Report Matrix: Water
Sample Type: Sample Received: 08/27/2019Sample: SP1.2019.08.26 unfiltered

Collected: 08/26/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 28-0207 none n/a n/a Cooler - 

1935010

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1935010

Lab ID: 1935010-04 Report Matrix: Water
Sample Type: Sample Received: 08/27/2019Sample: SP1.2019.08.26 filtered

Collected: 08/26/2019

Ship. Cont.pHP-LotPreservationLotSizeContainerDes
A FLPE - 125mL Bottle - 

Hg-T
125 mL 28-0207 none n/a n/a Cooler - 

1935010

B FLPE - 250mL Bottle - 
Hg-Sp

250 mL 18-0230 2 mL 6N HCl (PP) 1919065 <2 Cooler - 
1935010
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Project ID: HKC-NC1801
PM: Amanda Royal

Client PM: Mars Nelson Tredwell
 Client Project: HKC-NC1801-R3

Shipping Containers

Cooler - 1935010

Tracking No: 776081982572 via FedEx

Temperature:  -30.0 °C
Coolant Type: Dry Ice

Comments: IR #19

Description: Cooler
Damaged in transit?  No
Returned to client?  No

Custody seals present? No
Custody seals intact? No

COC present? Yes

Received: August 27, 2019   9:45
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October 05, 2018 

D W Kopp Consulting 

D.W.Kopp   

404 Old Downieville Hwy  

Nevada City, CA 95959  

 

NV5-Holdrege & Kull 
 792 Searls Avenue 

 Nevada City, CA 95959 
 

 

Sample results Combie Reservoir 
 

A total of 9 bulk samples were processed in our processing facility on 9/25/2018 thru 10/01/2018. The samples 

were screened, tabled and concentrated on a wheel spiral concentrator. The final Au was hand extracted via pan 

and magnifying device. 

Sample   Weight  Au/Mg  Au. Oz/ Ton  $/Ton @$1200 

                                                           LBS                    1.0 FINE              2000 lbs.           .900 FINE*   

Green Buckets (SU-A-R1) 363.2  4.9  0.000868                        0.94 

Pink Buckets (SU-A-R2)  349.5  5.2  0.000957   1.04 

Blue Buckets (SU-A-R3)  359.2  5.8  0.001038   1.13     

Red Bucket (SU-B)  326.2  5.3  0.001045   1.13 

Orange Bucket (SU-CN)  346.3  2.8  0.000520   0.56 

Blue & Green (SU-DN)  353.9  1.1  0.000200   0.22 

Red & Blue (SU-CS)  390.3  0.3  0.000049   0.05 

Orange & Green (SU-DS-M) 411.3  0.1  0.000016   0.02 

Yellow Buckets (SU-F)  374.7  2.3  0.000395   0.43 

 

Hg was not visible in the above samples although SU-F may have a trace amount as a particle of AU appears to 

have a silver color. 

 

 

• Au Fine is based on industry practice at 900 fine. 



D W Kopp Consulting 
 

 

 

 

D.W.Kopp           10/21/18 

404 Old Downieville Hwy  

Nevada City, CA 95959  

 

NV5-Holdrege & Kull 
 792 Searls Avenue 

 Nevada City, CA 95959 
 

 

Sample results Combie Reservoir 
 

A total of 3 bulk samples were processed in our processing facility on 10/16/2018 thru 10/17/2018. The 

samples were screened, tabled and concentrated on a wheel spiral concentrator. The final Au was hand 

extracted via pan and magnifying device. 

Sample   Weight  Au/Mg  Au. Oz/ Ton  $/Ton @$1200 

                                                           LBS                     1.0 FINE                2000 lbs.           .900 FINE*   

 

 SU-G    363.2 est. 0.2  0.00004          0.04 

 SU-H    363.3 ` 0.3  0.00005          0.06 

 SU-I    363.1  0.2  0.00004          0.04 



July 24/2019 

D W Kopp Consulting 

D.W.Kopp   

404 Old Downieville Hwy  

Nevada City, CA 95959  

 

NV5 
 792 Searls Avenue 

 Nevada City, CA 95959 
 

 

Sample results: 

 Knelson Concentrator/Combie Reservoir 
 

 Dredge Volume 453 Tons-Sample-M8.2019.06.04-10 -Processed Volume 283.8 kg– Recovered Au weight 0.821 gr 

 Dredge Volume 1,411 tons-Sample-M8.2019.06.11-21- Processed Volume 276.6 kg – Recovered Au weight 4.248 gr 

PROCESS 

A 7.5” Knelson Concentrator was used to reduce the total volume prior to concentration on Yuba’s 42” spiral wheel 

concentrator. The samples were processed in batches of +/- 125 LBS and the Knelson flushed producing +/- 2.5 LBS 

of concentrates. The Knelson tailings from each sample were recovered and run through the Knelson in a single 

batch. All the Knelson concentrates were combined and totaled +/- 12.5 LBS. 

A 42” spiral wheel concentrator was used to recover any Hg or Au present. The material (+/- 12.5 LBS) was spoon-

fed to the spiral with the tailings being collected and re-run to minimize any potential loss. The concentrates were 

collected, and the final Au was hand extracted via pan and magnifying device. 

All recoverable tails have been retained and returned to buckets. 

Sample   Weight  Au/Mg  Au. Oz/ Ton  $/Ton @$1200 

                                                           LBS                    1.0 FINE              2000 lbs.           .900 FINE*   

Sample 1- M8.2019.06.04-10 906,000 831  0.00006   0.064 

Sample 2-M8.2019.06.11-21 2,822,000 4248  0.00010   0.105 

 

Liquid Hg was not visible in the above samples although there may be trace amounts as a few particles of Au 

appear to have a silver color. Fine is based on industry practice at 900 fine.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

                                                                                                                                 



                                                                                                                                                                           10/14/19 

D W Kopp Consulting 

D.W.Kopp   

404 Old Downieville Hwy  

Nevada City, CA 95959  

NV5 
 792 Searls Avenue 

 Nevada City, CA 95959 
 

Sample results: 

 Knelson Concentrator/Combie Reservoir  
SAMPLE 
ID Au/MG AU@80% TONS OZ Au/TON 

$ PER 
TON 

     

AT 
$1200 

      

F_s 297 237.76 255.68 0.000030  $ 0.04  

C_d 450 360.32 1186.61 0.000010  $ 0.01  

D_d 897 717.36 600.15 0.000038  $ 0.05  

B_s 831 665.12 414.43 0.000052  $ 0.06  

A_d 533 426.08 556.34 0.000025  $ 0.03  

D_s 1,653 1322 1088.76 0.000039  $ 0.05  

 C_S 1,745 1396.32 668.81 0.000067  $ 0.08  

E_s 306 245.12 202.39 0.000039  $ 0.05  

A_s 760 608.24 1351.99 0.000014  $ 0.02  
 

PROCESS 

A 7.5” Knelson Concentrator was used to reduce the total volume prior to concentration on Yuba’s 

42” spiral wheel concentrator. The samples were processed and the Knelson flushed producing 

+/- 2.5 LBS of concentrates. The Knelson tailings from each sample were recovered and run 

through the Knelson in a single batch.  

A 42” spiral wheel concentrator was used to recover any Hg or Au present. The material (+/- 2.5 

LBS) was spoon-fed to the spiral with the tailings being collected and re-run to minimize any 

potential loss. The concentrates were collected, and the final Au was hand extracted via pan and 

magnifying device. 

The samples were hand cleaned to approximately .8000 fine there was no further assaying 

performed. 

Liquid Hg was not visible in the above samples although there may be trace amounts as a few 

particles of Au appear to have a silver color.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
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APPENDIX H 
 
Previous Investigation Data 
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Project No. 4688.02 

November 20, 2018 

 

 

Nevada Irrigation District 

1036 West Main Street 

Grass Valley, CA  95945 

 

Attention:  Greg Jones, Assistant General Manager 

 

Reference:  Combie Reservoir Sediment and Mercury Removal Project 

    FATR #2135 

Meadow Vista, California 

 

Subject:  Summary of Sediment Sampling and Analysis 

 

Dear Mr. Jones: 

NV5 prepared this letter to summarize the results of sediment sampling and analysis for the 

Combie Reservoir Sediment and Mercury Removal Project. Our sampling program included: 

1. Exploratory drilling: Twenty‐one direct‐push exploratory borings were advanced to depths 

ranging up to 42 feet below the sediment surface in the upstream end of the reservoir 

during 2016 and 2017. Sediment samples were obtained from the borings for metals 

analysis and for particle size determination. Results of the exploratory drilling program are 

presented under separate cover in the Final Sediment Characterization Report (NV5; 

January 25, 2018). 

2. Bulk sampling: Bulk samples of sediment were obtained from the upper five feet of 

sediment in the upstream end of the reservoir in 2017 and 2018 to evaluate recoverable 

free mercury and gold concentrations. Results of the 2017 bulk sampling and analysis are 

presented under separate cover in the Final Sediment Characterization Report (NV5; 

January 25, 2018). The 2018 bulk sampling program is summarized below, and laboratory 

results are attached.  

3. Multi‐Increment Sampling: Multi‐Increment Sampling (MIS) was performed in 2018 to 

evaluate average mercury concentrations in sand‐sized and silt‐sized sediment fractions in 

the upper five feet of sediment in the upstream end of the reservoir in 2018. The MIS 

program is summarized below, and laboratory results are attached.  
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2018 MULTI‐INCREMENT SAMPLING PROGRAM 

Multi‐increment sampling (MIS) was performed to estimate average mercury concentrations in 

the upper five feet of sediment.  Results are summarized in the attached Table A, and sample 

locations are depicted on Figure 1. Laboratory reports and chain‐of‐custody documents are 

attached. 

MIS includes field sample collection protocols, laboratory processing protocols and subsampling 

protocols that are intended to provide a reasonably unbiased, reproducible estimate of the 

mean concentration of mercury in a specific volume of sediment. MIS procedures are defined  

in the Interstate Technology Regulatory Council (ITRC) Incremental Sampling Methodology 

(ITRC, 2012).  

The specific volume of sediment to be characterized by MIS is defined as a sampling unit (SU). 

The sampling units are depicted on the attached Figure 1. For a given SU, 30 sample increments 

were obtained per multi‐increment sample. Sample increments were obtained from six 

exploratory trenches per SU, and from five depth intervals (0‐1 feet, 1‐2 feet, 2‐3 feet, 3‐4 feet 

and 4‐5 feet) in each exploratory trench. The trench locations within each SU were determined 

by systematic random sampling, as shown on Figure 1.  

Replicate multi‐increment samples were obtained from two of the SUs. For replicate sampling, 

three replicate samples of 30 increments each were obtained.  

Sample increments were obtained with an unlined, hollow, stainless steel sampling probe with 

an internal diameter of approximately 0.56 inches and a length of 12 inches. Each multi‐

increment sample (comprising 30 increments and weighing approximately 9 to 10 pounds) was 

transported to the laboratory under chain of custody documentation and was sieved to <0.063 

millimeter (mm) (approximately #200 sieve) size fraction and subsampled using 2‐D Japanese 

slabcake incremental subsampling pursuant to ITRC (2012) guidelines. Aliquots were obtained 

in triplicate from each subsample for triplicate digestion and analysis.  

2018 BULK SAMPLING PROGRAM 

Twelve bulk sediment samples were obtained from the upper five feet of sediment and were 

processed through a Sweco screen and gravity separation table to evaluate the presence of free 

mercury and gold. Results are summarized in the attached Table A, and sample locations are 

depicted on Figure 1. Laboratory reports are attached. 

Bulk subsamples were obtained from six exploratory trenches per SU. The trench locations 

within each SU were determined by systematic random sampling, as shown on Figure 1. 

Replicate samples were obtained from one SU. For replicate sampling, three replicate bulk 

samples were obtained.  

The bulk samples were obtained by collecting equal amounts of sediment from the full 

exploratory excavation depth interval (0 to 5 feet below the sediment surface). The subsample 
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from each exploratory trench was placed in a clean 5‐gallon plastic bucket with a sealing lid. 

One bucket was obtained from each exploratory trench for a total of six buckets per SU, with 

bulk sample weights ranging from 326 to 411 pounds per SU, as measured in the field (wet 

weight).  

We appreciate the opportunity to provide sampling and analysis services for this important 

project. Please contact the undersigned with any comments or questions regarding the 

sampling procedures, laboratory procedures or results. 

Sincerely, 

NV5 

 

Jason W. Muir, C.E. 60167 

Associate Engineer 

attached:  Figure 1, Pre‐Excavation Sediment Sampling Locations 

    Table A, Summary of Pre‐Excavation Sampling and Analysis 

    Laboratory Reports and Chain‐of‐Custody Documentation 
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Transmittal, 2018 MIS and Bulk Sampling Program.docx





Table A - Summary of Pre-Excavation Sampling and Analysis

Combie Reservoir

Meadow Vista, California

Sample ID
Sample 

Date

Sample 
Depth 

(ft)

Moisture 
Content 

(%)

THg by 
Wet 

Weight

THg by 
Dry 

Weight

Moisture 
Content,  

>#200    
(%)

THg by 
Dry 

Weight, 
>#200

Moisture 
Content,  

<#200    
(%)

THg by   
Dry 

Weight, 
<#200

Bulk 
Sample 
Weight   

(lb)

 Hg(0) 
(mg) 

TABLE

Au     
(mg) 

TABLE

$/Ton 
@$1,200 
(900 Fine)

D2216 7471A 7471A D2216 7471A D2216 7471A -- -- -- --

na 7439-97-6 7439-97-6 na 7439-97-6 na 7439-97-6 -- -- -- --

% mg/kg mg/kg % mg/kg % mg/kg -- -- -- --

na 0.003 0.003 na 0.003 na 0.003 -- -- -- --

1.0 0.017 0.017 1.0 0.017 1.0 0.017 0.1 0.01 0.01 1.0

na 1.0 1.0 na 1.0 na 1.0 -- -- -- --

na 4.5 4.5 na 4.5 na 4.5 -- -- -- --

na DTSC-SL DTSC-SL na DTSC-SL na DTSC-SL -- -- -- --

na 20 20 na 20 na 20 -- -- -- --

28 0.15 54 0.40

28 0.20 54 0.40

28 0.20 54 0.48

<1 0.10 16 0.32

<1 0.12 16 0.32

<1 0.13 16 0.32

32 0.23 53 0.68

32 0.24 53 0.59

32 0.20 53 0.53

32 0.32 50 0.53

32 0.37 50 0.47

32 0.35 50 0.57

48 0.52 53 0.62

48 0.37 53 0.51

48 0.50 53 0.55

32 0.38 49 0.64

32 0.33 49 0.51

32 0.36 49 0.51

0.22

359.2 0.0 5.8 1.13

326.2 0.0 5.3 1.13

346.3 0.0 2.8 0.56

353.9 0.0 1.10.36SU-CS 09/25/18 0-5 32 0.27

0.30

SU-CN 09/25/18 0-5 32 0.25 0.33

SU-B 09/25/18 0-5 30 0.23

0.94

SU-A-R3 09/24/18 0-5 26 0.18 0.23

363.2 0.0 4.9

09/24/18 0-5 na na na

Method Detection Limit

Reporting Limit

Whole Sample

SU-A-R2

SU-A-R1 09/24/18 0-5 25 0.19 0.24

Coarse Fraction Fine Fraction

Sieved Sample

Unit

USEPA/ASTM Method

CAS No.

Bulk Sample

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

349.5 0.0 5.2 1.04
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Table A - Summary of Pre-Excavation Sampling and Analysis

Combie Reservoir

Meadow Vista, California

Sample ID
Sample 

Date

Sample 
Depth 

(ft)

Moisture 
Content 

(%)

THg by 
Wet 

Weight

THg by 
Dry 

Weight

Moisture 
Content,  

>#200    
(%)

THg by 
Dry 

Weight, 
>#200

Moisture 
Content,  

<#200    
(%)

THg by   
Dry 

Weight, 
<#200

Bulk 
Sample 
Weight   

(lb)

 Hg(0) 
(mg) 

TABLE

Au     
(mg) 

TABLE

$/Ton 
@$1,200 
(900 Fine)

D2216 7471A 7471A D2216 7471A D2216 7471A -- -- -- --

na 7439-97-6 7439-97-6 na 7439-97-6 na 7439-97-6 -- -- -- --

% mg/kg mg/kg % mg/kg % mg/kg -- -- -- --

na 0.003 0.003 na 0.003 na 0.003 -- -- -- --

1.0 0.017 0.017 1.0 0.017 1.0 0.017 0.1 0.01 0.01 1.0

na 1.0 1.0 na 1.0 na 1.0 -- -- -- --

na 4.5 4.5 na 4.5 na 4.5 -- -- -- --

na DTSC-SL DTSC-SL na DTSC-SL na DTSC-SL -- -- -- --

na 20 20 na 20 na 20 -- -- -- --

Method Detection Limit

Reporting Limit

Whole Sample
Coarse Fraction Fine Fraction

Sieved Sample

Unit

USEPA/ASTM Method

CAS No.

Bulk Sample

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

32 0.42 44 0.58

32 0.43 44 0.53

32 0.43 44 0.52

37 0.36 48 0.56

37 0.39 48 0.56

37 0.37 48 0.56

33 0.29 46 0.57

33 0.30 46 0.56

33 0.29 46 0.54

36 0.38 45 0.51

36 0.36 45 0.49

36 0.37 45 0.52

28 0.27 45 0.57

28 0.26 45 0.53

28 0.25 45 0.52

34 0.32 44 0.47

34 0.32 44 0.66

34 0.34 44 0.46

374.7 0.0 2.3 0.43

363.2 0.0 0.2 0.04

390.3 0.0 0.3 0.05

0.20SU-G 10/09/18 0-5 35 0.15

0.36

SU-F 09/27/18 0-5 26 0.21 0.26

SU-DS-R3 09/26/18 0-5 30 0.28

0.36

SU-DS-R2 09/26/18 0-5 32 0.26 0.34

SU-DS-R1 09/26/18 0-5 30 0.28

SU-DN 09/26/18 0-5 32 0.24 0.32

411.3 0.0 0.1 0.02
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Table A - Summary of Pre-Excavation Sampling and Analysis

Combie Reservoir

Meadow Vista, California

Sample ID
Sample 

Date

Sample 
Depth 

(ft)

Moisture 
Content 

(%)

THg by 
Wet 

Weight

THg by 
Dry 

Weight

Moisture 
Content,  

>#200    
(%)

THg by 
Dry 

Weight, 
>#200

Moisture 
Content,  

<#200    
(%)

THg by   
Dry 

Weight, 
<#200

Bulk 
Sample 
Weight   

(lb)

 Hg(0) 
(mg) 

TABLE

Au     
(mg) 

TABLE

$/Ton 
@$1,200 
(900 Fine)

D2216 7471A 7471A D2216 7471A D2216 7471A -- -- -- --

na 7439-97-6 7439-97-6 na 7439-97-6 na 7439-97-6 -- -- -- --

% mg/kg mg/kg % mg/kg % mg/kg -- -- -- --

na 0.003 0.003 na 0.003 na 0.003 -- -- -- --

1.0 0.017 0.017 1.0 0.017 1.0 0.017 0.1 0.01 0.01 1.0

na 1.0 1.0 na 1.0 na 1.0 -- -- -- --

na 4.5 4.5 na 4.5 na 4.5 -- -- -- --

na DTSC-SL DTSC-SL na DTSC-SL na DTSC-SL -- -- -- --

na 20 20 na 20 na 20 -- -- -- --

Method Detection Limit

Reporting Limit

Whole Sample
Coarse Fraction Fine Fraction

Sieved Sample

Unit

USEPA/ASTM Method

CAS No.

Bulk Sample

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

26 0.31 45 0.65

26 0.22 45 0.61

26 0.29 45 0.64

28 0.23 47 0.55

28 0.39 47 0.54

28 0.25 47 0.53

Notes:

CAS = Chemical Abstracts Service registry number

DTSC-SL = California Department of Toxic Substances Control (DTSC) Screening Level (SL)

Au = gold

Hg = mercury

THg = total mercury

Hg(0) = elemental mercury by bulk sample processing on separation table

mg/kg = milligrams per kilogram (parts per million)

na = not analyzed

TTLC = Total Threshold Limit Concentration

363.3 0.0 0.3 0.06

363.1 0.0 0.2 0.040.22SU-I 10/12/18 0-5 27 0.17

SU-H 10/12/18 0-5 28 0.21 0.27
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Laboratory Job Number 303745
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-A-R1 - AS RECVD       303745-001
SU-A-R3 - AS RECVD       303745-004
SU-B - AS RECVD          303745-007
SU-CN - AS RECVD         303745-010
SU-DN - AS RECVD         303745-013

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        303745
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/01/18
Samples Received:         09/27/18

This data package contains sample and QC results for five soil samples,
requested for the above referenced project on 10/01/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS for batch 264162; the parent
sample was not a project sample, and the BS/BSD were within limits. Response
exceeding the instrument's linear range was observed for mercury in the MS
for batch 264162; affected data was qualified with "b". No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 303745

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-A-R1 - AS RECVD      Laboratory Sample ID :     303745-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.19                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       25                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R3 - AS RECVD      Laboratory Sample ID :     303745-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.18                 0.016      0.0029    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       26                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-B - AS RECVD       Laboratory Sample ID :       303745-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.23                 0.018      0.0031    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       30                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CN - AS RECVD       Laboratory Sample ID :      303745-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.25                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DN - AS RECVD       Laboratory Sample ID :      303745-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.24                 0.016      0.0029    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Mercury by Cold Vapor AA

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264162                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           mg/Kg                         Received:        09/27/18                      
Basis:           as received                   Prepared:        10/03/18                      
Diln Fac:        1.000                         Analyzed:        10/03/18                      

Field ID        Type    Lab ID        Result              RL                MDL        
SU-A-R1 - AS RECVD   SAMPLE 303745-001          0.19              0.017             0.0030    
SU-A-R3 - AS RECVD   SAMPLE 303745-004          0.18              0.016             0.0029    
SU-B - AS RECVD      SAMPLE 303745-007          0.23              0.018             0.0031    
SU-CN - AS RECVD     SAMPLE 303745-010          0.25              0.017             0.0030    
SU-DN - AS RECVD     SAMPLE 303745-013          0.24              0.016             0.0029    

BLANK  QC950261      ND                      0.016             0.0029    

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264162                        
MSS Lab ID:      303729-001                    Sampled:         09/28/18                      
Matrix:          Soil                          Received:        09/28/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      

Type   Lab ID      MSS Result          Spiked            Result        %REC  Limits  RPD  Lim
BS    QC950262                            0.1667          0.1756      105    80-120           
BSD   QC950263                            0.1695          0.1787      105    80-120  0    20  
MS    QC950264           0.1675           0.1754          1.058 >LR b 508 *  80-120           
MSD   QC950265                            0.1587          0.3229      98     80-120  NC   20  

*= Value outside of QC limits; see narrative
b= See narrative
NC= Not Calculated
>LR= Response exceeds instrument's linear range
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Moisture

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264140                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           %                             Received:        09/27/18                      
Diln Fac:        1.000                         Analyzed:        10/02/18                      

Field ID         Lab ID         Result                RL         
SU-A-R1 - AS RECVD   303745-001          25                   1         
SU-A-R3 - AS RECVD   303745-004          26                   1         
SU-B - AS RECVD      303745-007          30                   1         
SU-CN - AS RECVD     303745-010          32                   1         
SU-DN - AS RECVD     303745-013          32                   1         

RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Moisture

Lab #:           303745                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264140                        
MSS Lab ID:      303780-005                    Sampled:         10/02/18                      
Lab ID:          QC950178                      Received:        10/02/18                      
Matrix:          Soil                          Analyzed:        10/02/18                      

MSS Result            Result                RL          RPD  Lim
4.141               4.037               1.000     3    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Laboratory Job Number 303747
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-CS - AS RECVD          303747-001
SU-DS-R1 - AS RECVD       303747-004
SU-DS-R2 - AS RECVD       303747-007
SU-DS-R3 - AS RECVD       303747-010
SU-F - AS RECVD           303747-013

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        303747
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/01/18
Samples Received:         10/01/18

This data package contains sample and QC results for five soil samples,
requested for the above referenced project on 10/01/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS for batch 264162; the parent
sample was not a project sample, and the BS/BSD were within limits. Response
exceeding the instrument's linear range was observed for mercury in the MS
for batch 264162; affected data was qualified with "b". No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 303747

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-CS - AS RECVD       Laboratory Sample ID :      303747-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.27                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R1 - AS RECVD     Laboratory Sample ID :     303747-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.28                 0.018      0.0032    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       30                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2 - AS RECVD     Laboratory Sample ID :     303747-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.26                 0.016      0.0029    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R3 - AS RECVD     Laboratory Sample ID :     303747-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.28                 0.018      0.0031    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       30                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-F - AS RECVD       Laboratory Sample ID :       303747-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.21                 0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       26                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Page 1 of 1                                                                                                                       9.0

5 of 9



Mercury by Cold Vapor AA

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264162                        
Matrix:          Soil                          Received:        10/01/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID       Result           RL            MDL        Sampled 
SU-CS - AS RECVD     SAMPLE 303747-001         0.27          0.017         0.0030   09/26/18  
SU-DS-R1 - AS RECVD  SAMPLE 303747-004         0.28          0.018         0.0032   09/26/18  
SU-DS-R2 - AS RECVD  SAMPLE 303747-007         0.26          0.016         0.0029   09/26/18  
SU-DS-R3 - AS RECVD  SAMPLE 303747-010         0.28          0.018         0.0031   09/26/18  
SU-F - AS RECVD      SAMPLE 303747-013         0.21          0.017         0.0030   09/27/18  

BLANK  QC950261     ND                  0.016         0.0029             

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264162                        
MSS Lab ID:      303729-001                    Sampled:         09/28/18                      
Matrix:          Soil                          Received:        09/28/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      

Type   Lab ID      MSS Result          Spiked            Result        %REC  Limits  RPD  Lim
BS    QC950262                            0.1667          0.1756      105    80-120           
BSD   QC950263                            0.1695          0.1787      105    80-120  0    20  
MS    QC950264           0.1675           0.1754          1.058 >LR b 508 *  80-120           
MSD   QC950265                            0.1587          0.3229      98     80-120  NC   20  

*= Value outside of QC limits; see narrative
b= See narrative
NC= Not Calculated
>LR= Response exceeds instrument's linear range
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Moisture

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264140                        
Matrix:          Soil                          Received:        10/01/18                      
Units:           %                             Analyzed:        10/02/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-CS - AS RECVD     303747-001          32                   1         09/26/18  
SU-DS-R1 - AS RECVD  303747-004          30                   1         09/26/18  
SU-DS-R2 - AS RECVD  303747-007          32                   1         09/26/18  
SU-DS-R3 - AS RECVD  303747-010          30                   1         09/26/18  
SU-F - AS RECVD      303747-013          26                   1         09/27/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Moisture

Lab #:           303747                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264140                        
MSS Lab ID:      303780-005                    Sampled:         10/02/18                      
Lab ID:          QC950178                      Received:        10/02/18                      
Matrix:          Soil                          Analyzed:        10/02/18                      

MSS Result            Result                RL          RPD  Lim
4.141               4.037               1.000     3    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Laboratory Job Number 303748
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-A-R2-COARSE #1       303748-001
SU-A-R2-COARSE #2       303748-002
SU-A-R2-COARSE #3       303748-003
SU-A-R2-FINE #1         303748-004
SU-A-R2-FINE #2         303748-005
SU-A-R2-FINE #3         303748-006

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        303748
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/01/18
Samples Received:         10/01/18

This data package contains sample and QC results for two soil samples,
requested for the above referenced project on 10/01/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS for batch 264162; the parent
sample was not a project sample, and the BS/BSD were within limits. Response
exceeding the instrument's linear range was observed for mercury in the MS
for batch 264162; affected data was qualified with "b". No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 303748

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-A-R2-COARSE #1      Laboratory Sample ID :      303748-001 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.10             0.017     0.0030  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-COARSE #2      Laboratory Sample ID :      303748-002 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.12             0.016     0.0029  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-COARSE #3      Laboratory Sample ID :      303748-003 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.13             0.018     0.0031  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-FINE #1       Laboratory Sample ID :       303748-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.32                 0.018      0.0031    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       16                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R2-FINE #2       Laboratory Sample ID :       303748-005 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.32             0.017     0.0030  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Client Sample ID : SU-A-R2-FINE #3       Laboratory Sample ID :       303748-006 

Analyte   Result    Flags     RL        MDL    Units   Basis    IDF     Method   Prep Method 
Mercury      0.32             0.017     0.0030  mg/Kg  As Recd  1.000  EPA 7471A  METHOD      

Page 1 of 1                                                                                                                       9.0
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Mercury by Cold Vapor AA

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264162                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           mg/Kg                         Received:        10/01/18                      
Basis:           as received                   Prepared:        10/03/18                      
Diln Fac:        1.000                         Analyzed:        10/03/18                      

Field ID        Type    Lab ID        Result              RL                MDL        
SU-A-R2-COARSE #1    SAMPLE 303748-001          0.10              0.017             0.0030    
SU-A-R2-COARSE #2    SAMPLE 303748-002          0.12              0.016             0.0029    
SU-A-R2-COARSE #3    SAMPLE 303748-003          0.13              0.018             0.0031    
SU-A-R2-FINE #1      SAMPLE 303748-004          0.32              0.018             0.0031    
SU-A-R2-FINE #2      SAMPLE 303748-005          0.32              0.017             0.0030    
SU-A-R2-FINE #3      SAMPLE 303748-006          0.32              0.017             0.0030    

BLANK  QC950261      ND                      0.016             0.0029    

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       5.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264162                        
MSS Lab ID:      303729-001                    Sampled:         09/28/18                      
Matrix:          Soil                          Received:        09/28/18                      
Units:           mg/Kg                         Prepared:        10/03/18                      
Basis:           as received                   Analyzed:        10/03/18                      

Type   Lab ID      MSS Result          Spiked            Result        %REC  Limits  RPD  Lim
BS    QC950262                            0.1667          0.1756      105    80-120           
BSD   QC950263                            0.1695          0.1787      105    80-120  0    20  
MS    QC950264           0.1675           0.1754          1.058 >LR b 508 *  80-120           
MSD   QC950265                            0.1587          0.3229      98     80-120  NC   20  

*= Value outside of QC limits; see narrative
b= See narrative
NC= Not Calculated
>LR= Response exceeds instrument's linear range
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       6.0
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Moisture

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264140                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           %                             Received:        10/01/18                      
Diln Fac:        1.000                         Analyzed:        10/02/18                      

Field ID         Lab ID         Result                RL         
SU-A-R2-COARSE #1    303748-001     ND                        1         
SU-A-R2-FINE #1      303748-004          16                   1         

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       2.0
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Batch QC Report

Moisture

Lab #:           303748                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264140                        
MSS Lab ID:      303780-005                    Sampled:         10/02/18                      
Lab ID:          QC950178                      Received:        10/02/18                      
Matrix:          Soil                          Analyzed:        10/02/18                      

MSS Result            Result                RL          RPD  Lim
4.141               4.037               1.000     3    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       3.0
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Laboratory Job Number 304190
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-G - AS RECVD       304190-001
SU-H - AS RECVD       304190-002
SU-I - AS RECVD       304190-003

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  10/26/2018 
Will Rice

Project Manager
will.rice@enthalpy.com

(510) 204-2221 Ext 13102

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304190
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/16/18
Samples Received:         10/16/18

This data package contains sample and QC results for three soil samples,
requested for the above referenced project on 10/16/18. The samples were
received cold and intact.

Metals (EPA 7471A):
304190-001, 304190-002, and 304190-003 were analyzed outside of hold time;
affected data was qualified with "b". No other analytical problems were
encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.
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Detections Summary for 304190

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-G - AS RECVD       Laboratory Sample ID :       304190-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.15     b           0.017      0.0030    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       35                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-H - AS RECVD       Laboratory Sample ID :       304190-002 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.21     b           0.016      0.0028    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-I - AS RECVD       Laboratory Sample ID :       304190-003 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.17     b           0.016      0.0028    mg/Kg    As Recd    1.000    EPA 7471A            METHOD        

Moisture, Percent       27                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

b = See narrative
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Mercury by Cold Vapor AA

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          264889                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           mg/Kg                         Prepared:        10/26/18                      
Basis:           as received                   Analyzed:        10/26/18                      
Diln Fac:        1.000                                                                        

Field ID       Type    Lab ID        Result            RL            MDL        Sampled 
SU-G - AS RECVD    SAMPLE 304190-001         0.15 b         0.017          0.0030   09/09/18  
SU-H - AS RECVD    SAMPLE 304190-002         0.21 b         0.016          0.0028   09/12/18  
SU-I - AS RECVD    SAMPLE 304190-003         0.17 b         0.016          0.0028   09/12/18  

BLANK  QC953202     ND                   0.017          0.0030             

b= See narrative
ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          264889                        
MSS Lab ID:      304508-001                    Sampled:         10/23/18                      
Matrix:          Soil                          Received:        10/25/18                      
Units:           mg/Kg                         Prepared:        10/26/18                      
Basis:           as received                   Analyzed:        10/26/18                      

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
BS     QC953203                             0.1724           0.1629   95     80-120           
BSD    QC953204                             0.1724           0.1635   95     80-120  0    20  
MS     QC953205           0.02311           0.1724           0.2116   109    80-120           
MSD    QC953206                             0.1538           0.1810   103    80-120  6    20  

RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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Moisture

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264862                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           %                             Analyzed:        10/25/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-G - AS RECVD      304190-001          35                   1         09/09/18  
SU-H - AS RECVD      304190-002          28                   1         09/12/18  
SU-I - AS RECVD      304190-003          27                   1         09/12/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       3.0
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Batch QC Report

Moisture

Lab #:           304190                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264862                        
MSS Lab ID:      304449-032                    Sampled:         10/22/18                      
Lab ID:          QC953106                      Received:        10/24/18                      
Matrix:          Soil                          Analyzed:        10/25/18                      

MSS Result            Result                RL          RPD  Lim
12.32               12.96                1.000     5    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       4.0
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Laboratory Job Number 304474
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID Sample ID Lab ID
SU-A-R1 - >#200 (1)       304474-001            SU-B - <#200 (1)        304474-016
SU-A-R1 - >#200 (2)       304474-002            SU-B - <#200 (2)        304474-017
SU-A-R1 - >#200 (3)       304474-003            SU-B - <#200 (3)        304474-018
SU-A-R1 - <#200 (1)       304474-004            SU-CN - >#200 (1)       304474-019
SU-A-R1 - <#200 (2)       304474-005            SU-CN - >#200 (2)       304474-020
SU-A-R1 - <#200 (3)       304474-006            SU-CN - >#200 (3)       304474-021
SU-A-R3 - >#200 (1)       304474-007            SU-CN - <#200 (1)       304474-022
SU-A-R3 - >#200 (2)       304474-008            SU-CN - <#200 (2)       304474-023
SU-A-R3 - >#200 (3)       304474-009            SU-CN - <#200 (3)       304474-024
SU-A-R3 - <#200 (1)       304474-010            SU-DN - >#200 (1)       304474-025
SU-A-R3 - <#200 (2)       304474-011            SU-DN - >#200 (2)       304474-026
SU-A-R3 - <#200 (3)       304474-012            SU-DN - >#200 (3)       304474-027
SU-B - >#200 (1)          304474-013            SU-DN - <#200 (1)       304474-028
SU-B - >#200 (2)          304474-014            SU-DN - <#200 (2)       304474-029
SU-B - >#200 (3)          304474-015            SU-DN - <#200 (3)       304474-030

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  11/03/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304474
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/24/18
Samples Received:         09/27/18

This data package contains sample and QC results for thirty soil samples,
requested for the above referenced project on 10/24/18. The samples were
received cold and intact.

Metals (EPA 7471A):
Low recovery was observed for mercury in the MSD of SU-A-R1 - >#200 (1) (lab
# 304474-001); the BS/BSD were within limits. High recovery was also observed
for mercury in the MS of SU-A-R1 - >#200 (1) (lab # 304474-001); the BS/BSD
were within limits. High RPD was also observed for mercury in the MS/MSD of
SU-A-R1 - >#200 (1) (lab # 304474-001); the RPD was acceptable in the BS/BSD.
Low recoveries were observed for mercury in the MS/MSD of SU-CN - >#200 (1)
(lab # 304474-019); the BS/BSD were within limits. High RPD was also observed
for mercury; the RPD was acceptable in the BS/BSD. No other analytical
problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
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Detections Summary for 304474

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-A-R1 - >#200 (1)     Laboratory Sample ID :     304474-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.15                 0.025      0.0074    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R1 - >#200 (2)     Laboratory Sample ID :     304474-002 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20         0.022   0.0065 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1 - >#200 (3)     Laboratory Sample ID :     304474-003 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20         0.023   0.0068 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1 - <#200 (1)     Laboratory Sample ID :     304474-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.40                 0.037       0.011    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       54                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R1 - <#200 (2)     Laboratory Sample ID :     304474-005 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.40         0.035   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1 - <#200 (3)     Laboratory Sample ID :     304474-006 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.48         0.036   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - >#200 (1)     Laboratory Sample ID :     304474-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.23                 0.025      0.0075    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Client Sample ID : SU-A-R3 - >#200 (2)     Laboratory Sample ID :     304474-008 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.24         0.023   0.0070 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - >#200 (3)     Laboratory Sample ID :     304474-009 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20         0.025   0.0075 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - <#200 (1)     Laboratory Sample ID :     304474-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.68                 0.039       0.012    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       53                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-A-R3 - <#200 (2)     Laboratory Sample ID :     304474-011 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.59         0.035   0.010 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3 - <#200 (3)     Laboratory Sample ID :     304474-012 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.53         0.034   0.010 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B - >#200 (1)       Laboratory Sample ID :      304474-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.32                 0.026      0.0077    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-B - >#200 (2)       Laboratory Sample ID :      304474-014 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.023   0.0070 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B - >#200 (3)       Laboratory Sample ID :      304474-015 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.35         0.026   0.0077 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-B - <#200 (1)       Laboratory Sample ID :      304474-016 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.53                 0.036       0.011    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       50                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-B - <#200 (2)       Laboratory Sample ID :      304474-017 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.47         0.036   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B - <#200 (3)       Laboratory Sample ID :      304474-018 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.57         0.031   0.0094 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN - >#200 (1)      Laboratory Sample ID :      304474-019 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.52                 0.030      0.0090    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       48                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CN - >#200 (2)      Laboratory Sample ID :      304474-020 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.033   0.0099 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN - >#200 (3)      Laboratory Sample ID :      304474-021 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.50         0.033   0.0098 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN - <#200 (1)      Laboratory Sample ID :      304474-022 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.62                 0.035       0.011    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       53                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CN - <#200 (2)      Laboratory Sample ID :      304474-023 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.51         0.038   0.011 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-CN - <#200 (3)      Laboratory Sample ID :      304474-024 

Analyte  Result  Flags   RL      MDL   Units Basis  IDF   Method   Prep Method
Mercury     0.55         0.034   0.010 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - >#200 (1)      Laboratory Sample ID :      304474-025 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.42                 0.024      0.0071    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DN - >#200 (2)      Laboratory Sample ID :      304474-026 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.43         0.023   0.0069 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - >#200 (3)      Laboratory Sample ID :      304474-027 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.43         0.025   0.0074 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - <#200 (1)      Laboratory Sample ID :      304474-028 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.58                 0.029      0.0088    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       44                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DN - <#200 (2)      Laboratory Sample ID :      304474-029 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.53         0.027   0.0082 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN - <#200 (3)      Laboratory Sample ID :      304474-030 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.52         0.029   0.0088 mg/Kg Dry   1.000 EPA 7471A METHOD     

Page 4 of 4                                                                                                                       8.0

6 of 10



Mercury by Cold Vapor AA

Lab #:           304474                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Sampled:         09/24/18                      
Matrix:          Soil                          Received:        09/27/18                      
Units:           mg/Kg                         Prepared:        10/29/18                      
Basis:           dry                           Analyzed:        10/29/18                      
Diln Fac:        1.000                                                                        

Field ID        Type    Lab ID       Result         RL          MDL      Moisture Batch#
SU-A-R1 - >#200 (1) SAMPLE 304474-001         0.15       0.025       0.0074   28%      264938 
SU-A-R1 - >#200 (2) SAMPLE 304474-002         0.20       0.022       0.0065   28%      264938 
SU-A-R1 - >#200 (3) SAMPLE 304474-003         0.20       0.023       0.0068   28%      264938 
SU-A-R1 - <#200 (1) SAMPLE 304474-004         0.40       0.037       0.011    54%      264938 
SU-A-R1 - <#200 (2) SAMPLE 304474-005         0.40       0.035       0.011    54%      264938 
SU-A-R1 - <#200 (3) SAMPLE 304474-006         0.48       0.036       0.011    54%      264938 
SU-A-R3 - >#200 (1) SAMPLE 304474-007         0.23       0.025       0.0075   32%      264938 
SU-A-R3 - >#200 (2) SAMPLE 304474-008         0.24       0.023       0.0070   32%      264938 
SU-A-R3 - >#200 (3) SAMPLE 304474-009         0.20       0.025       0.0075   32%      264938 
SU-A-R3 - <#200 (1) SAMPLE 304474-010         0.68       0.039       0.012    53%      264938 
SU-A-R3 - <#200 (2) SAMPLE 304474-011         0.59       0.035       0.010    53%      264938 
SU-A-R3 - <#200 (3) SAMPLE 304474-012         0.53       0.034       0.010    53%      264938 
SU-B - >#200 (1)    SAMPLE 304474-013         0.32       0.026       0.0077   32%      264938 
SU-B - >#200 (2)    SAMPLE 304474-014         0.37       0.023       0.0070   32%      264938 
SU-B - >#200 (3)    SAMPLE 304474-015         0.35       0.026       0.0077   32%      264938 
SU-B - <#200 (1)    SAMPLE 304474-016         0.53       0.036       0.011    50%      264938 
SU-B - <#200 (2)    SAMPLE 304474-017         0.47       0.036       0.011    50%      264938 
SU-B - <#200 (3)    SAMPLE 304474-018         0.57       0.031       0.0094   50%      264938 
SU-CN - >#200 (1)   SAMPLE 304474-019         0.52       0.030       0.0090   48%      264939 
SU-CN - >#200 (2)   SAMPLE 304474-020         0.37       0.033       0.0099   48%      264939 
SU-CN - >#200 (3)   SAMPLE 304474-021         0.50       0.033       0.0098   48%      264939 
SU-CN - <#200 (1)   SAMPLE 304474-022         0.62       0.035       0.011    53%      264939 
SU-CN - <#200 (2)   SAMPLE 304474-023         0.51       0.038       0.011    53%      264939 
SU-CN - <#200 (3)   SAMPLE 304474-024         0.55       0.034       0.010    53%      264939 
SU-DN - >#200 (1)   SAMPLE 304474-025         0.42       0.024       0.0071   32%      264939 
SU-DN - >#200 (2)   SAMPLE 304474-026         0.43       0.023       0.0069   32%      264939 
SU-DN - >#200 (3)   SAMPLE 304474-027         0.43       0.025       0.0074   32%      264939 
SU-DN - <#200 (1)   SAMPLE 304474-028         0.58       0.029       0.0088   44%      264939 
SU-DN - <#200 (2)   SAMPLE 304474-029         0.53       0.027       0.0082   44%      264939 
SU-DN - <#200 (3)   SAMPLE 304474-030         0.52       0.029       0.0088   44%      264939 

BLANK  QC953393     ND               0.018       0.0054            264938 
BLANK  QC953398     ND               0.017       0.0050            264939 

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304474                                       Location:        Combie Reservoir                             
Client:          NV5                                          Prep:            METHOD                                       
Project#:        4688.02                                      Analysis:        EPA 7471A                                    
Analyte:         Mercury                                      Sampled:         09/24/18                                     
Matrix:          Soil                                         Received:        09/27/18                                     
Units:           mg/Kg                                        Prepared:        10/29/18                                     
Basis:           dry                                          Analyzed:        10/29/18                                     
Diln Fac:        1.000                                                                                                      

Field ID       Type  MSS Lab ID  Lab ID    MSS Result     Spiked       Result    %REC  Limits  Moisture RPD  Lim Batch#
BS               QC953394                    0.1818       0.1815  100   80-120                    264938 
BSD              QC953395                    0.1786       0.1778  100   80-120           0    20  264938 

SU-A-R1 - >#200 (1) MS    304474-001 QC953396        0.1498      0.2137       0.4416  137 * 80-120  28%               264938 
SU-A-R1 - >#200 (1) MSD   304474-001 QC953397                    0.2480       0.2692  48 *  80-120  28%      57 * 20  264938 

BS               QC953399                    0.1538       0.1456  95    80-120                    264939 
BSD              QC953400                    0.1786       0.1629  91    80-120           4    20  264939 

SU-CN - >#200 (1)   MS    304474-019 QC953401        0.5199      0.3316       0.7238  61 *  80-120  48%               264939 
SU-CN - >#200 (1)   MSD   304474-019 QC953402                    0.3259       0.5360  5 *   80-120  48%      29 * 20  264939 

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
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Moisture

Lab #:           304474                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          264880                        
Matrix:          Soil                          Sampled:         09/24/18                      
Units:           %                             Received:        09/27/18                      
Diln Fac:        1.000                         Analyzed:        10/26/18                      

Field ID         Lab ID         Result                RL         
SU-A-R1 - >#200 (1)  304474-001          28                   1         
SU-A-R1 - <#200 (1)  304474-004          54                   1         
SU-A-R3 - >#200 (1)  304474-007          32                   1         
SU-A-R3 - <#200 (1)  304474-010          53                   1         
SU-B - >#200 (1)     304474-013          32                   1         
SU-B - <#200 (1)     304474-016          50                   1         
SU-CN - >#200 (1)    304474-019          48                   1         
SU-CN - <#200 (1)    304474-022          53                   1         
SU-DN - >#200 (1)    304474-025          32                   1         
SU-DN - <#200 (1)    304474-028          44                   1         

RL= Reporting Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Moisture

Lab #:           304474                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        SU-DN - <#200 (1)             Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          264880                        
MSS Lab ID:      304474-028                    Sampled:         09/24/18                      
Lab ID:          QC953169                      Received:        09/27/18                      
Matrix:          Soil                          Analyzed:        10/26/18                      

MSS Result            Result                RL          RPD  Lim
43.70               45.98                1.000     5    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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Laboratory Job Number 304736
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID Sample ID Lab ID
SU-CS - >#200 (1)          304736-001            SU-DS-R2 - <#200 (1)       304736-016
SU-CS - >#200 (2)          304736-002            SU-DS-R2 - <#200 (2)       304736-017
SU-CS - >#200 (3)          304736-003            SU-DS-R2 - <#200 (3)       304736-018
SU-CS - <#200 (1)          304736-004            SU-DS-R3 - >#200 (1)       304736-019
SU-CS - <#200 (2)          304736-005            SU-DS-R3 - >#200 (2)       304736-020
SU-CS - <#200 (3)          304736-006            SU-DS-R3 - >#200 (3)       304736-021
SU-DS-R1 - >#200 (1)       304736-007            SU-DS-R3 - <#200 (1)       304736-022
SU-DS-R1 - >#200 (2)       304736-008            SU-DS-R3 - <#200 (2)       304736-023
SU-DS-R1 - >#200 (3)       304736-009            SU-DS-R3 - <#200 (3)       304736-024
SU-DS-R1 - <#200 (1)       304736-010            SU-F - >#200 (1)           304736-025
SU-DS-R1 - <#200 (2)       304736-011            SU-F - >#200 (2)           304736-026
SU-DS-R1 - <#200 (3)       304736-012            SU-F - >#200 (3)           304736-027
SU-DS-R2 - >#200 (1)       304736-013            SU-F - <#200 (1)           304736-028
SU-DS-R2 - >#200 (2)       304736-014            SU-F - <#200 (2)           304736-029
SU-DS-R2 - >#200 (3)       304736-015            SU-F - <#200 (3)           304736-030

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  11/11/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304736
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/24/18
Samples Received:         10/01/18

This data package contains sample and QC results for thirty soil samples,
requested for the above referenced project on 10/24/18. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MS of SU-DS-R1 - <#200 (2) (lab
# 304736-011); the BS/BSD were within limits, and the associated RPD was
within limits. No other analytical problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.
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6.0

2 of 10



Detections Summary for 304736

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-CS - >#200 (1)      Laboratory Sample ID :      304736-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.38                 0.025      0.0044    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       32                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CS - >#200 (2)      Laboratory Sample ID :      304736-002 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.33         0.026   0.0045 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CS - >#200 (3)      Laboratory Sample ID :      304736-003 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.36         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CS - <#200 (1)      Laboratory Sample ID :      304736-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.64                 0.031      0.0054    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       49                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-CS - <#200 (2)      Laboratory Sample ID :      304736-005 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.51         0.032   0.0057 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CS - <#200 (3)      Laboratory Sample ID :      304736-006 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.51         0.033   0.0058 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - >#200 (1)     Laboratory Sample ID :    304736-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.36                 0.026      0.0046    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       37                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Client Sample ID : SU-DS-R1 - >#200 (2)     Laboratory Sample ID :    304736-008 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.39         0.028   0.0050 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - >#200 (3)     Laboratory Sample ID :    304736-009 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - <#200 (1)     Laboratory Sample ID :    304736-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.56                 0.033      0.0057    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       48                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R1 - <#200 (2)     Laboratory Sample ID :    304736-011 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.56         0.031   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1 - <#200 (3)     Laboratory Sample ID :    304736-012 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.56         0.034   0.0059 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2 - >#200 (1)     Laboratory Sample ID :    304736-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.29                 0.027      0.0047    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       33                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2 - >#200 (2)     Laboratory Sample ID :    304736-014 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.30         0.024   0.0042 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2 - >#200 (3)     Laboratory Sample ID :    304736-015 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.29         0.024   0.0043 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-DS-R2 - <#200 (1)     Laboratory Sample ID :    304736-016 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.57                 0.029      0.0051    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       46                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2 - <#200 (2)     Laboratory Sample ID :    304736-017 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.56         0.030   0.0053 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2 - <#200 (3)     Laboratory Sample ID :    304736-018 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.54         0.029   0.0052 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3 - >#200 (1)     Laboratory Sample ID :    304736-019 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.38                 0.026      0.0045    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       36                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R3 - >#200 (2)     Laboratory Sample ID :    304736-020 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.36         0.027   0.0048 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3 - >#200 (3)     Laboratory Sample ID :    304736-021 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3 - <#200 (1)     Laboratory Sample ID :    304736-022 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.51                 0.033      0.0058    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       45                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R3 - <#200 (2)     Laboratory Sample ID :    304736-023 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.49         0.028   0.0049 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-DS-R3 - <#200 (3)     Laboratory Sample ID :    304736-024 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.52         0.029   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - >#200 (1)       Laboratory Sample ID :      304736-025 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.27                 0.022      0.0038    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-F - >#200 (2)       Laboratory Sample ID :      304736-026 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.26         0.024   0.0041 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - >#200 (3)       Laboratory Sample ID :      304736-027 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.25         0.023   0.0041 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - <#200 (1)       Laboratory Sample ID :      304736-028 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.57                 0.029      0.0051    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       45                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-F - <#200 (2)       Laboratory Sample ID :      304736-029 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.53         0.030   0.0052 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F - <#200 (3)       Laboratory Sample ID :      304736-030 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.52         0.029   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Mercury by Cold Vapor AA

Lab #:           304736                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Matrix:          Soil                          Received:        10/01/18                      
Units:           mg/Kg                         Prepared:        11/07/18                      
Basis:           dry                           Analyzed:        11/07/18                      

Field ID        Type    Lab ID      Result      RL      MDL    Moisture Batch# Sampled 
SU-CS - >#200 (1)    SAMPLE 304736-001        0.38    0.025   0.0044 32%      265260 09/26/18 
SU-CS - >#200 (2)    SAMPLE 304736-002        0.33    0.026   0.0045 32%      265260 09/26/18 
SU-CS - >#200 (3)    SAMPLE 304736-003        0.36    0.025   0.0044 32%      265260 09/26/18 
SU-CS - <#200 (1)    SAMPLE 304736-004        0.64    0.031   0.0054 49%      265260 09/26/18 
SU-CS - <#200 (2)    SAMPLE 304736-005        0.51    0.032   0.0057 49%      265260 09/26/18 
SU-CS - <#200 (3)    SAMPLE 304736-006        0.51    0.033   0.0058 49%      265260 09/26/18 
SU-DS-R1 - >#200 (1) SAMPLE 304736-007        0.36    0.026   0.0046 37%      265260 09/26/18 
SU-DS-R1 - >#200 (2) SAMPLE 304736-008        0.39    0.028   0.0050 37%      265260 09/26/18 
SU-DS-R1 - >#200 (3) SAMPLE 304736-009        0.37    0.025   0.0044 37%      265260 09/26/18 
SU-DS-R1 - <#200 (1) SAMPLE 304736-010        0.56    0.033   0.0057 48%      265260 09/26/18 
SU-DS-R1 - <#200 (2) SAMPLE 304736-011        0.56    0.031   0.0054 48%      265261 09/26/18 
SU-DS-R1 - <#200 (3) SAMPLE 304736-012        0.56    0.034   0.0059 48%      265261 09/26/18 
SU-DS-R2 - >#200 (1) SAMPLE 304736-013        0.29    0.027   0.0047 33%      265261 09/26/18 
SU-DS-R2 - >#200 (2) SAMPLE 304736-014        0.30    0.024   0.0042 33%      265261 09/26/18 
SU-DS-R2 - >#200 (3) SAMPLE 304736-015        0.29    0.024   0.0043 33%      265261 09/26/18 
SU-DS-R2 - <#200 (1) SAMPLE 304736-016        0.57    0.029   0.0051 46%      265261 09/26/18 
SU-DS-R2 - <#200 (2) SAMPLE 304736-017        0.56    0.030   0.0053 46%      265261 09/26/18 
SU-DS-R2 - <#200 (3) SAMPLE 304736-018        0.54    0.029   0.0052 46%      265261 09/26/18 
SU-DS-R3 - >#200 (1) SAMPLE 304736-019        0.38    0.026   0.0045 36%      265261 09/26/18 
SU-DS-R3 - >#200 (2) SAMPLE 304736-020        0.36    0.027   0.0048 36%      265261 09/26/18 
SU-DS-R3 - >#200 (3) SAMPLE 304736-021        0.37    0.025   0.0044 36%      265261 09/26/18 
SU-DS-R3 - <#200 (1) SAMPLE 304736-022        0.51    0.033   0.0058 45%      265261 09/26/18 
SU-DS-R3 - <#200 (2) SAMPLE 304736-023        0.49    0.028   0.0049 45%      265261 09/26/18 
SU-DS-R3 - <#200 (3) SAMPLE 304736-024        0.52    0.029   0.0051 45%      265261 09/26/18 
SU-F - >#200 (1)     SAMPLE 304736-025        0.27    0.022   0.0038 28%      265261 09/27/18 
SU-F - >#200 (2)     SAMPLE 304736-026        0.26    0.024   0.0041 28%      265261 09/27/18 
SU-F - >#200 (3)     SAMPLE 304736-027        0.25    0.023   0.0041 28%      265261 09/27/18 
SU-F - <#200 (1)     SAMPLE 304736-028        0.57    0.029   0.0051 45%      265261 09/27/18 
SU-F - <#200 (2)     SAMPLE 304736-029        0.53    0.030   0.0052 45%      265261 09/27/18 
SU-F - <#200 (3)     SAMPLE 304736-030        0.52    0.029   0.0051 45%      265261 09/27/18 

BLANK  QC954711    ND            0.017   0.0030          265260          
BLANK  QC954721    ND            0.016   0.0029          265261          

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304736                                       Location:        Combie Reservoir                             
Client:          NV5                                          Prep:            METHOD                                       
Project#:        4688.02                                      Analysis:        EPA 7471A                                    
Analyte:         Mercury                                      Diln Fac:        1.000                                        
Matrix:          Soil                                         Prepared:        11/07/18                                     
Units:           mg/Kg                                        Analyzed:        11/07/18                                     
Basis:           as received                                                                                                

Field ID       Type MSS Lab ID  Lab ID   MSS Result   Spiked    Result   %REC  Limits RPD Lim Batch# Sampled  Received
BS              QC954712                0.1563    0.1582  101   80-120         265260                   
BSD             QC954713                0.1667    0.1690  101   80-120 0   20  265260                   

ZZZZZZZZZZ           MS   304607-001 QC954714      0.03275   0.1587    0.2083  111   80-120         265260 10/29/18 10/29/18 
ZZZZZZZZZZ           MSD  304607-001 QC954715                0.1667    0.2006  101   80-120 8   20  265260 10/29/18 10/29/18 

BS              QC954722                0.1587    0.1601  101   80-120         265261                   
BSD             QC954723                0.1695    0.1680  99    80-120 2   20  265261                   

SU-DS-R1 - <#200 (2) MS   304736-011 QC954724      0.2937    0.1786    0.5567  147 * 80-120         265261 09/26/18 10/01/18 
SU-DS-R1 - <#200 (2) MSD  304736-011 QC954725                0.1818    0.4836  104   80-120 15  20  265261 09/26/18 10/01/18 

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
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Moisture

Lab #:           304736                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          265240                        
Matrix:          Soil                          Received:        10/01/18                      
Units:           %                             Analyzed:        11/06/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-CS - >#200 (1)    304736-001          32                   1         09/26/18  
SU-CS - <#200 (1)    304736-004          49                   1         09/26/18  
SU-DS-R1 - >#200 (1) 304736-007          37                   1         09/26/18  
SU-DS-R1 - <#200 (1) 304736-010          48                   1         09/26/18  
SU-DS-R2 - >#200 (1) 304736-013          33                   1         09/26/18  
SU-DS-R2 - <#200 (1) 304736-016          46                   1         09/26/18  
SU-DS-R3 - >#200 (1) 304736-019          36                   1         09/26/18  
SU-DS-R3 - <#200 (1) 304736-022          45                   1         09/26/18  
SU-F - >#200 (1)     304736-025          28                   1         09/27/18  
SU-F - <#200 (1)     304736-028          45                   1         09/27/18  

RL= Reporting Limit
Page 1 of 1                                                                                                                       1.0
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Batch QC Report

Moisture

Lab #:           304736                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          265240                        
MSS Lab ID:      304771-001                    Sampled:         11/06/18                      
Lab ID:          QC954655                      Received:        11/06/18                      
Matrix:          Soil                          Analyzed:        11/06/18                      

MSS Result            Result                RL          RPD  Lim
9.980              10.61                1.000     6    26  

RL= Reporting Limit
RPD= Relative Percent Difference
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Laboratory Job Number 304737
ANALYTICAL REPORT

NV5                                Project  : 4688.02                       
792 Searls Avenue                  Location : Combie Reservoir              
Nevada City, CA 95959              Level    : II                            

Sample ID Lab ID
SU-G - >#200 (1)       304737-001
SU-G - >#200 (2)       304737-002
SU-G - >#200 (3)       304737-003
SU-G - <#200 (1)       304737-004
SU-G - <#200 (2)       304737-005
SU-G - <#200 (3)       304737-006
SU-H - >#200 (1)       304737-007
SU-H - >#200 (2)       304737-008
SU-H - >#200 (3)       304737-009
SU-H - <#200 (1)       304737-010
SU-H - <#200 (2)       304737-011
SU-H - <#200 (3)       304737-012
SU-I - >#200 (1)       304737-013
SU-I - >#200 (2)       304737-014
SU-I - >#200 (3)       304737-015
SU-I - <#200 (1)       304737-016
SU-I - <#200 (2)       304737-017
SU-I - <#200 (3)       304737-018

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  11/11/2018 
John Goyette

Laboratory Director
john.goyette@enthalpy.com
(510) 204-2233 Ext 13112

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        304737
Client:                   NV5
Project:                  4688.02
Location:                 Combie Reservoir
Request Date:             10/24/18
Samples Received:         10/16/18

This data package contains sample and QC results for eighteen soil samples,
requested for the above referenced project on 10/24/18. The samples were
received cold and intact.

Metals (EPA 7471A):
No analytical problems were encountered.

Moisture (ASTM D2216-98/CLP):
No analytical problems were encountered.

Page 1 of 1
6.0
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Detections Summary for 304737

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : 4688.02                                                               
Location : Combie Reservoir                                                      

Client Sample ID : SU-G - >#200 (1)       Laboratory Sample ID :      304737-001 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.32                 0.026      0.0046    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       34                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-G - >#200 (2)       Laboratory Sample ID :      304737-002 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.32         0.024   0.0043 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G - >#200 (3)       Laboratory Sample ID :      304737-003 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.34         0.027   0.0048 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G - <#200 (1)       Laboratory Sample ID :      304737-004 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.47                 0.032      0.0057    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       44                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-G - <#200 (2)       Laboratory Sample ID :      304737-005 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.66         0.030   0.0053 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G - <#200 (3)       Laboratory Sample ID :      304737-006 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.46         0.031   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - >#200 (1)       Laboratory Sample ID :      304737-007 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.31                 0.022      0.0038    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       26                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        
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Client Sample ID : SU-H - >#200 (2)       Laboratory Sample ID :      304737-008 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.22         0.021   0.0038 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - >#200 (3)       Laboratory Sample ID :      304737-009 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.29         0.023   0.0040 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - <#200 (1)       Laboratory Sample ID :      304737-010 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.65                 0.036      0.0063    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       49                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-H - <#200 (2)       Laboratory Sample ID :      304737-011 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.61         0.034   0.0061 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H - <#200 (3)       Laboratory Sample ID :      304737-012 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.64         0.031   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-I - >#200 (1)       Laboratory Sample ID :      304737-013 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.23                 0.021      0.0038    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       28                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-I - >#200 (2)       Laboratory Sample ID :      304737-014 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.39         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-I - >#200 (3)       Laboratory Sample ID :      304737-015 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.25         0.025   0.0044 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-I - <#200 (1)       Laboratory Sample ID :      304737-016 

Analyte          Result      Flags       RL         MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                  0.55                 0.031      0.0054    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       47                    1                    %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-I - <#200 (2)       Laboratory Sample ID :      304737-017 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.54         0.031   0.0055 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-I - <#200 (3)       Laboratory Sample ID :      304737-018 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.53         0.032   0.0056 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Mercury by Cold Vapor AA

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Batch#:          265270                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           mg/Kg                         Prepared:        11/07/18                      
Basis:           dry                           Analyzed:        11/07/18                      
Diln Fac:        1.000                                                                        

Field ID       Type    Lab ID       Result         RL          MDL     Moisture Sampled 
SU-G - >#200 (1)   SAMPLE 304737-001         0.32       0.026       0.0046  34%      09/09/18 
SU-G - >#200 (2)   SAMPLE 304737-002         0.32       0.024       0.0043  34%      09/09/18 
SU-G - >#200 (3)   SAMPLE 304737-003         0.34       0.027       0.0048  34%      09/09/18 
SU-G - <#200 (1)   SAMPLE 304737-004         0.47       0.032       0.0057  44%      09/09/18 
SU-G - <#200 (2)   SAMPLE 304737-005         0.66       0.030       0.0053  44%      09/09/18 
SU-G - <#200 (3)   SAMPLE 304737-006         0.46       0.031       0.0054  44%      09/09/18 
SU-H - >#200 (1)   SAMPLE 304737-007         0.31       0.022       0.0038  26%      09/12/18 
SU-H - >#200 (2)   SAMPLE 304737-008         0.22       0.021       0.0038  26%      09/12/18 
SU-H - >#200 (3)   SAMPLE 304737-009         0.29       0.023       0.0040  26%      09/12/18 
SU-H - <#200 (1)   SAMPLE 304737-010         0.65       0.036       0.0063  49%      09/12/18 
SU-H - <#200 (2)   SAMPLE 304737-011         0.61       0.034       0.0061  49%      09/12/18 
SU-H - <#200 (3)   SAMPLE 304737-012         0.64       0.031       0.0054  49%      09/12/18 
SU-I - >#200 (1)   SAMPLE 304737-013         0.23       0.021       0.0038  28%      09/12/18 
SU-I - >#200 (2)   SAMPLE 304737-014         0.39       0.025       0.0044  28%      09/12/18 
SU-I - >#200 (3)   SAMPLE 304737-015         0.25       0.025       0.0044  28%      09/12/18 
SU-I - <#200 (1)   SAMPLE 304737-016         0.55       0.031       0.0054  47%      09/12/18 
SU-I - <#200 (2)   SAMPLE 304737-017         0.54       0.031       0.0055  47%      09/12/18 
SU-I - <#200 (3)   SAMPLE 304737-018         0.53       0.032       0.0056  47%      09/12/18 

BLANK  QC954762     ND               0.017       0.0030                    

ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        EPA 7471A                     
Analyte:         Mercury                       Diln Fac:        1.000                         
Field ID:        ZZZZZZZZZZ                    Batch#:          265270                        
MSS Lab ID:      304778-002                    Sampled:         11/06/18                      
Matrix:          Soil                          Received:        11/06/18                      
Units:           mg/Kg                         Prepared:        11/07/18                      
Basis:           as received                   Analyzed:        11/07/18                      

Type    Lab ID      MSS Result          Spiked           Result       %REC  Limits  RPD  Lim
BS     QC954763                             0.1786           0.1779   100    80-120           
BSD    QC954764                             0.1613           0.1619   100    80-120  1    20  
MS     QC954765           0.09447           0.1587           0.2407   92     80-120           
MSD    QC954766                             0.1786           0.2827   105    80-120  9    20  

RPD= Relative Percent Difference
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Moisture

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Batch#:          265240                        
Matrix:          Soil                          Received:        10/16/18                      
Units:           %                             Analyzed:        11/06/18                      
Diln Fac:        1.000                                                                        

Field ID         Lab ID         Result                RL           Sampled 
SU-G - >#200 (1)     304737-001          34                   1         09/09/18  
SU-G - <#200 (1)     304737-004          44                   1         09/09/18  
SU-H - >#200 (1)     304737-007          26                   1         09/12/18  
SU-H - <#200 (1)     304737-010          49                   1         09/12/18  
SU-I - >#200 (1)     304737-013          28                   1         09/12/18  
SU-I - <#200 (1)     304737-016          47                   1         09/12/18  

RL= Reporting Limit
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Batch QC Report

Moisture

Lab #:           304737                        Location:        Combie Reservoir              
Client:          NV5                           Prep:            METHOD                        
Project#:        4688.02                       Analysis:        ASTM D2216-98/CLP             
Analyte:         Moisture, Percent             Units:           %                             
Field ID:        ZZZZZZZZZZ                    Diln Fac:        1.000                         
Type:            SDUP                          Batch#:          265240                        
MSS Lab ID:      304771-001                    Sampled:         11/06/18                      
Lab ID:          QC954655                      Received:        11/06/18                      
Matrix:          Soil                          Analyzed:        11/06/18                      

MSS Result            Result                RL          RPD  Lim
9.980              10.61                1.000     6    26  

RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                       2.0
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October 05, 2018 

D W Kopp Consulting 

D.W.Kopp   

404 Old Downieville Hwy  

Nevada City, CA 95959  

 

NV5-Holdrege & Kull 
 792 Searls Avenue 

 Nevada City, CA 95959 
 

 

Sample results Combie Reservoir 
 

A total of 9 bulk samples were processed in our processing facility on 9/25/2018 thru 10/01/2018. The samples 

were screened, tabled and concentrated on a wheel spiral concentrator. The final Au was hand extracted via pan 

and magnifying device. 

Sample   Weight  Au/Mg  Au. Oz/ Ton  $/Ton @$1200 

                                                           LBS                    1.0 FINE              2000 lbs.           .900 FINE*   

Green Buckets (SU-A-R1) 363.2  4.9  0.000868                        0.94 

Pink Buckets (SU-A-R2)  349.5  5.2  0.000957   1.04 

Blue Buckets (SU-A-R3)  359.2  5.8  0.001038   1.13     

Red Bucket (SU-B)  326.2  5.3  0.001045   1.13 

Orange Bucket (SU-CN)  346.3  2.8  0.000520   0.56 

Blue & Green (SU-DN)  353.9  1.1  0.000200   0.22 

Red & Blue (SU-CS)  390.3  0.3  0.000049   0.05 

Orange & Green (SU-DS-M) 411.3  0.1  0.000016   0.02 

Yellow Buckets (SU-F)  374.7  2.3  0.000395   0.43 

 

Hg was not visible in the above samples although SU-F may have a trace amount as a particle of AU appears to 

have a silver color. 

 

 

• Au Fine is based on industry practice at 900 fine. 



D W Kopp Consulting 
 

 

 

 

D.W.Kopp           10/21/18 

404 Old Downieville Hwy  

Nevada City, CA 95959  

 

NV5-Holdrege & Kull 
 792 Searls Avenue 

 Nevada City, CA 95959 
 

 

Sample results Combie Reservoir 
 

A total of 3 bulk samples were processed in our processing facility on 10/16/2018 thru 10/17/2018. The 

samples were screened, tabled and concentrated on a wheel spiral concentrator. The final Au was hand 

extracted via pan and magnifying device. 

Sample   Weight  Au/Mg  Au. Oz/ Ton  $/Ton @$1200 

                                                           LBS                     1.0 FINE                2000 lbs.           .900 FINE*   

 

 SU-G    363.2 est. 0.2  0.00004          0.04 

 SU-H    363.3 ` 0.3  0.00005          0.06 

 SU-I    363.1  0.2  0.00004          0.04 





Laboratory Job Number 307489
ANALYTICAL REPORT

NV5                                     Project : STANDARD                  
792 Searls Avenue                                                           
Nevada City, CA 95959                   Level   : II                        

Sample ID Lab ID Sample ID Lab ID
SU-1            307489-001            SU-CS           307489-021
SU-DN           307489-002            SU-DS-R1        307489-022
SU-CN           307489-003            SU-DS-R2        307489-023
SU-H            307489-004            SU-DS-R3        307489-024
SU-F            307489-005            SU-A-R1         307489-025
SU-G            307489-006            SU-A-R3         307489-026
SU-B            307489-007            SU-1            307489-027
SU-CS           307489-008            SU-DN           307489-028
SU-DS-R1        307489-009            SU-CN           307489-029
SU-DS-R2        307489-010            SU-H            307489-030
SU-DS-R3        307489-011            SU-F            307489-031
SU-A-R1         307489-012            SU-G            307489-032
SU-A-R3         307489-013            SU-B            307489-033
SU-1            307489-014            SU-CS           307489-034
SU-DN           307489-015            SU-DS-R1        307489-035
SU-CN           307489-016            SU-DS-R2        307489-036
SU-H            307489-017            SU-DS-R3        307489-037
SU-F            307489-018            SU-A-R1         307489-038
SU-G            307489-019            SU-A-R3         307489-039
SU-B            307489-020                                      

This data package has been reviewed for technical correctness and completeness.
Release of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature which applies to
this PDF file as well as any associated electronic data deliverable files. The
results contained in this report meet all requirements of NELAP and pertain
only to those samples which were submitted for analysis. This report may be
reproduced only in its entirety.

Signature:                          Date:  03/15/2019 
Will Rice

Project Manager
will.rice@enthalpy.com

(510) 204-2221 Ext 13102

CA ELAP# 2896, NELAP# 4044-001                                                 
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CASE NARRATIVE

Laboratory number:        307489
Client:                   NV5
Request Date:             02/22/19
Samples Received:         02/22/19

This data package contains sample and QC results for thirteen soil samples,
requested for the above referenced project on 02/22/19. The samples were
received cold and intact.

Metals (EPA 7471A):
High recovery was observed for mercury in the MSD of SU-B (lab # 307489-033);
the BS/BSD were within limits, and the associated RPD was within limits. Many
samples were analyzed outside of hold time; affected data was qualified with
"b". No other analytical problems were encountered.

Moisture (ASTM D2216-98/CLP):
High RPD was observed for moisture, percent in the SDUP of SU-A-R3 (lab #
307489-013). High RPD was observed for moisture, percent in the SDUP of SU-B
(lab # 307489-033). No other analytical problems were encountered.

Page 1 of 1
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Detections Summary for 307489

Results for any subcontracted analyses are not included in this summary.

Client   : NV5                                                                   
Project  : STANDARD                                                              
Location :                                                                       

Client Sample ID : SU-1             Laboratory Sample ID :            307489-001 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.10 b       0.018   0.0053 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN            Laboratory Sample ID :            307489-002 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.24 b       0.017   0.0052 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN            Laboratory Sample ID :            307489-003 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.20 b       0.017   0.0050 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H             Laboratory Sample ID :            307489-004 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.17 b       0.018   0.0054 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F             Laboratory Sample ID :            307489-005 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.12 b       0.016   0.0047 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G             Laboratory Sample ID :            307489-006 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.18 b       0.018   0.0053 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B             Laboratory Sample ID :            307489-007 

Analyte          Result     Flags       RL          MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                 0.21     b           0.016       0.0049    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       1                    1                     %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Page 1 of 5                                                                                                                      11.1
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Client Sample ID : SU-CS            Laboratory Sample ID :            307489-008 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.21 b       0.017   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1           Laboratory Sample ID :          307489-009 

Analyte          Result     Flags       RL          MDL      Units     Basis      IDF           Method         Prep Method  

Mercury                 0.24     b           0.017       0.0052    mg/Kg    Dry        1.000    EPA 7471A            METHOD        

Moisture, Percent       1                    1                     %        As Recd    1.000    ASTM D2216-98/CLP    METHOD        

Client Sample ID : SU-DS-R2           Laboratory Sample ID :          307489-010 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.27 b       0.017   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3           Laboratory Sample ID :          307489-011 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.37 b       0.016   0.0049 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R1           Laboratory Sample ID :           307489-012 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.17 b       0.017   0.0050 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3           Laboratory Sample ID :           307489-013 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.14 b       0.017   0.0051 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-1             Laboratory Sample ID :            307489-014 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.14 b       0.016   0.0029 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN            Laboratory Sample ID :            307489-015 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.27 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     

Page 2 of 5                                                                                                                      11.1
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Client Sample ID : SU-CN            Laboratory Sample ID :            307489-016 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.25 b       0.016   0.0028 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H             Laboratory Sample ID :            307489-017 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.15 b       0.015   0.0027 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-F             Laboratory Sample ID :            307489-018 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.12 b       0.018   0.0031 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G             Laboratory Sample ID :            307489-019 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.18 b       0.016   0.0029 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B             Laboratory Sample ID :            307489-020 

No Detections                                                                 

Client Sample ID : SU-CS            Laboratory Sample ID :            307489-021 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.21 b       0.016   0.0028 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1           Laboratory Sample ID :          307489-022 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.25 b       0.018   0.0032 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2           Laboratory Sample ID :          307489-023 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.26 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3           Laboratory Sample ID :          307489-024 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.26 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     
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Client Sample ID : SU-A-R1           Laboratory Sample ID :           307489-025 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.22 b       0.017   0.0029 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3           Laboratory Sample ID :           307489-026 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.14 b       0.017   0.0029 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-1             Laboratory Sample ID :            307489-027 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.17 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DN            Laboratory Sample ID :            307489-028 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.23 b       0.016   0.0028 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-CN            Laboratory Sample ID :            307489-029 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.23 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-H             Laboratory Sample ID :            307489-030 

No Detections                                                                 

Client Sample ID : SU-F             Laboratory Sample ID :            307489-031 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.12 b       0.016   0.0027 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-G             Laboratory Sample ID :            307489-032 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.18 b       0.016   0.0029 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-B             Laboratory Sample ID :            307489-033 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.18 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     

Page 4 of 5                                                                                                                      11.1
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Client Sample ID : SU-CS            Laboratory Sample ID :            307489-034 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.43 b       0.016   0.0029 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R1           Laboratory Sample ID :          307489-035 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.26 b       0.018   0.0032 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R2           Laboratory Sample ID :          307489-036 

Analyte  Result Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury    0.22 b       0.017   0.0031 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-DS-R3           Laboratory Sample ID :          307489-037 

No Detections                                                                 

Client Sample ID : SU-A-R1           Laboratory Sample ID :           307489-038 

Analyte Result  Flags   RL      MDL    Units Basis  IDF   Method   Prep Method
Mercury   0.024 b       0.017   0.0030 mg/Kg Dry   1.000 EPA 7471A METHOD     

Client Sample ID : SU-A-R3           Laboratory Sample ID :           307489-039 

No Detections                                                                 

b = See narrative
Page 5 of 5                                                                                                                      11.1
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Mercury by Cold Vapor AA

Lab #:           307489                                       Prep:            METHOD                                       
Client:          NV5                                          Analysis:        EPA 7471A                                    
Project#:        STANDARD                                                                                                   
Analyte:         Mercury                                      Basis:           dry                                          
Matrix:          Soil                                         Diln Fac:        1.000                                        
Units:           mg/Kg                                        Received:        02/22/19                                     

Field ID      Type    Lab ID        Result           RL            MDL       Moisture Batch#  Sampled  Prepared  Analyzed 
SU-1            SAMPLE 307489-001         0.10 b         0.018         0.0053   0%       268112 09/12/18  02/26/19  02/27/19  
SU-DN           SAMPLE 307489-002         0.24 b         0.017         0.0052   1%       268112 09/25/18  02/26/19  02/27/19  
SU-CN           SAMPLE 307489-003         0.20 b         0.017         0.0050   1%       268112 09/25/18  02/26/19  02/27/19  
SU-H            SAMPLE 307489-004         0.17 b         0.018         0.0054   0%       268112 09/12/18  02/26/19  02/27/19  
SU-F            SAMPLE 307489-005         0.12 b         0.016         0.0047   1%       268112 09/27/18  02/26/19  02/27/19  
SU-G            SAMPLE 307489-006         0.18 b         0.018         0.0053   1%       268112 09/09/18  02/26/19  02/27/19  
SU-B            SAMPLE 307489-007         0.21 b         0.016         0.0049   1%       268112 09/25/18  02/26/19  02/27/19  
SU-CS           SAMPLE 307489-008         0.21 b         0.017         0.0051   1%       268112 09/26/18  02/26/19  02/27/19  
SU-DS-R1        SAMPLE 307489-009         0.24 b         0.017         0.0052   1%       268112 09/26/18  02/26/19  02/27/19  
SU-DS-R2        SAMPLE 307489-010         0.27 b         0.017         0.0051   1%       268112 09/26/18  02/26/19  02/27/19  
SU-DS-R3        SAMPLE 307489-011         0.37 b         0.016         0.0049   1%       268112 09/26/18  02/26/19  02/27/19  
SU-A-R1         SAMPLE 307489-012         0.17 b         0.017         0.0050   0%       268112 09/24/18  02/26/19  02/27/19  
SU-A-R3         SAMPLE 307489-013         0.14 b         0.017         0.0051   1%       268112 09/24/18  02/26/19  02/27/19  
SU-1            SAMPLE 307489-014         0.14 b         0.016         0.0029   0%       268330 09/12/18  03/05/19  03/05/19  
SU-DN           SAMPLE 307489-015         0.27 b         0.017         0.0030   0%       268330 09/25/18  03/05/19  03/05/19  
SU-CN           SAMPLE 307489-016         0.25 b         0.016         0.0028   0%       268330 09/25/18  03/05/19  03/05/19  
SU-H            SAMPLE 307489-017         0.15 b         0.015         0.0027   0%       268330 09/12/18  03/05/19  03/05/19  
SU-F            SAMPLE 307489-018         0.12 b         0.018         0.0031   0%       268330 09/27/18  03/05/19  03/05/19  
SU-G            SAMPLE 307489-019         0.18 b         0.016         0.0029   0%       268330 09/09/18  03/05/19  03/05/19  
SU-B            SAMPLE 307489-020   ND b                 0.017         0.0031   1%       268330 09/25/18  03/05/19  03/05/19  
SU-CS           SAMPLE 307489-021         0.21 b         0.016         0.0028   1%       268330 09/26/18  03/05/19  03/05/19  
SU-DS-R1        SAMPLE 307489-022         0.25 b         0.018         0.0032   0%       268330 09/26/18  03/05/19  03/05/19  
SU-DS-R2        SAMPLE 307489-023         0.26 b         0.017         0.0030   0%       268330 09/26/18  03/05/19  03/05/19  
SU-DS-R3        SAMPLE 307489-024         0.26 b         0.017         0.0030   0%       268330 09/26/18  03/05/19  03/05/19  
SU-A-R1         SAMPLE 307489-025         0.22 b         0.017         0.0029   0%       268330 09/24/18  03/05/19  03/05/19  
SU-A-R3         SAMPLE 307489-026         0.14 b         0.017         0.0029   0%       268330 09/24/18  03/05/19  03/05/19  

b= See narrative
ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
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Mercury by Cold Vapor AA

Lab #:           307489                                       Prep:            METHOD                                       
Client:          NV5                                          Analysis:        EPA 7471A                                    
Project#:        STANDARD                                                                                                   
Analyte:         Mercury                                      Basis:           dry                                          
Matrix:          Soil                                         Diln Fac:        1.000                                        
Units:           mg/Kg                                        Received:        02/22/19                                     

Field ID      Type    Lab ID        Result           RL            MDL       Moisture Batch#  Sampled  Prepared  Analyzed 
SU-1            SAMPLE 307489-027         0.17 b         0.017         0.0030   0%       268330 09/12/18  03/05/19  03/05/19  
SU-DN           SAMPLE 307489-028         0.23 b         0.016         0.0028   0%       268330 09/25/18  03/05/19  03/05/19  
SU-CN           SAMPLE 307489-029         0.23 b         0.017         0.0030   0%       268330 09/25/18  03/05/19  03/05/19  
SU-H            SAMPLE 307489-030   ND b                 0.016         0.0028   0%       268330 09/12/18  03/05/19  03/05/19  
SU-F            SAMPLE 307489-031         0.12 b         0.016         0.0027   0%       268330 09/27/18  03/05/19  03/05/19  
SU-G            SAMPLE 307489-032         0.18 b         0.016         0.0029   1%       268330 09/09/18  03/05/19  03/05/19  
SU-B            SAMPLE 307489-033         0.18 b         0.017         0.0030   0%       268331 09/25/18  03/05/19  03/05/19  
SU-CS           SAMPLE 307489-034         0.43 b         0.016         0.0029   0%       268331 09/26/18  03/05/19  03/05/19  
SU-DS-R1        SAMPLE 307489-035         0.26 b         0.018         0.0032   1%       268331 09/26/18  03/05/19  03/05/19  
SU-DS-R2        SAMPLE 307489-036         0.22 b         0.017         0.0031   1%       268331 09/26/18  03/05/19  03/05/19  
SU-DS-R3        SAMPLE 307489-037   ND b                 0.016         0.0029   0%       268331 09/26/18  03/05/19  03/05/19  
SU-A-R1         SAMPLE 307489-038         0.024 b        0.017         0.0030   0%       268331 09/24/18  03/05/19  03/05/19  
SU-A-R3         SAMPLE 307489-039   ND b                 0.018         0.0031   0%       268331 09/24/18  03/05/19  03/05/19  

BLANK  QC966189     ND                   0.018         0.0053            268112           02/26/19  02/27/19  
BLANK  QC967105     ND                   0.015         0.0027            268330           03/05/19  03/05/19  
BLANK  QC967110     ND                   0.017         0.0030            268331           03/05/19  03/05/19  

b= See narrative
ND= Not Detected at or above MDL
RL= Reporting Limit
MDL= Method Detection Limit
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Batch QC Report

Mercury by Cold Vapor AA

Lab #:           307489                                                                Prep:            METHOD                                                                
Client:          NV5                                                                   Analysis:        EPA 7471A                                                             
Project#:        STANDARD                                                                                                                                                     
Analyte:         Mercury                                                               Basis:           dry                                                                   
Matrix:          Soil                                                                  Diln Fac:        1.000                                                                 
Units:           mg/Kg                                                                                                                                                        

Field ID      Type  MSS Lab ID   Lab ID      MSS Result         Spiked          Result       %REC  Limits  Moisture RPD  Lim Batch#  Sampled  Received  Prepared  Analyzed

BS               QC966190                            0.1563          0.1505   96     80-120                    268112                     02/26/19  02/27/19 

BSD              QC966191                            0.1667          0.1576   95     80-120           2    20  268112                     02/26/19  02/27/19 

ZZZZZZZZZZ        MS    307567-001 QC966192           0.008325         0.1709          0.1764   98     80-120  10%               268112 02/22/19  02/23/19  02/26/19  02/27/19 

ZZZZZZZZZZ        MSD   307567-001 QC966193                            0.1916          0.1948   97     80-120  10%      1    20  268112 02/22/19  02/23/19  02/26/19  02/27/19 

BS               QC967106                            0.1695          0.1676   99     80-120                    268330                     03/05/19  03/05/19 

BSD              QC967107                            0.1538          0.1494   97     80-120           2    20  268330                     03/05/19  03/05/19 

SU-1              MS    307489-014 QC967108           0.1448           0.1754          0.3489   116    80-120  0%                268330 09/12/18  02/22/19  03/05/19  03/05/19 

SU-1              MSD   307489-014 QC967109                            0.1754          0.3274   104    80-120  0%       6    20  268330 09/12/18  02/22/19  03/05/19  03/05/19 

BS               QC967111                            0.1613          0.1585   98     80-120                    268331                     03/05/19  03/05/19 

BSD              QC967112                            0.1587          0.1580   100    80-120           1    20  268331                     03/05/19  03/05/19 

SU-B              MS    307489-033 QC967113           0.1809           0.1667          0.3404   96     80-120  0%                268331 09/25/18  02/22/19  03/05/19  03/05/19 

SU-B              MSD   307489-033 QC967114                            0.1754          0.4015   126 *  80-120  0%       14   20  268331 09/25/18  02/22/19  03/05/19  03/05/19 

*= Value outside of QC limits; see narrative
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                                                                  6.1
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Moisture

Lab #:           307489                        Prep:            METHOD                        
Client:          NV5                           Analysis:        ASTM D2216-98/CLP             
Project#:        STANDARD                                                                     
Analyte:         Moisture, Percent             Diln Fac:        1.000                         
Matrix:          Soil                          Received:        02/22/19                      
Units:           %                                                                            

Field ID         Lab ID         Result              RL         Batch#  Sampled  Analyzed
SU-1                307489-001     ND                      1        268094 09/12/18  02/26/19 
SU-DN               307489-002           1                 1        268094 09/25/18  02/26/19 
SU-CN               307489-003           1                 1        268094 09/25/18  02/26/19 
SU-H                307489-004     ND                      1        268094 09/12/18  02/26/19 
SU-F                307489-005           1                 1        268094 09/27/18  02/26/19 
SU-G                307489-006           1                 1        268094 09/09/18  02/26/19 
SU-B                307489-007           1                 1        268094 09/25/18  02/26/19 
SU-CS               307489-008           1                 1        268094 09/26/18  02/26/19 
SU-DS-R1            307489-009           1                 1        268094 09/26/18  02/26/19 
SU-DS-R2            307489-010           1                 1        268094 09/26/18  02/26/19 
SU-DS-R3            307489-011           1                 1        268094 09/26/18  02/26/19 
SU-A-R1             307489-012     ND                      1        268094 09/24/18  02/26/19 
SU-A-R3             307489-013           1                 1        268094 09/24/18  02/26/19 
SU-1                307489-014     ND                      1        268256 09/12/18  03/02/19 
SU-DN               307489-015     ND                      1        268256 09/25/18  03/02/19 
SU-CN               307489-016     ND                      1        268256 09/25/18  03/02/19 
SU-H                307489-017     ND                      1        268256 09/12/18  03/02/19 
SU-F                307489-018     ND                      1        268256 09/27/18  03/02/19 
SU-G                307489-019     ND                      1        268256 09/09/18  03/02/19 
SU-B                307489-020           1                 1        268256 09/25/18  03/02/19 
SU-CS               307489-021           1                 1        268256 09/26/18  03/02/19 
SU-DS-R1            307489-022     ND                      1        268256 09/26/18  03/02/19 
SU-DS-R2            307489-023     ND                      1        268256 09/26/18  03/02/19 
SU-DS-R3            307489-024     ND                      1        268256 09/26/18  03/02/19 
SU-A-R1             307489-025     ND                      1        268256 09/24/18  03/02/19 
SU-A-R3             307489-026     ND                      1        268256 09/24/18  03/02/19 
SU-1                307489-027     ND                      1        268256 09/12/18  03/02/19 
SU-DN               307489-028     ND                      1        268256 09/25/18  03/02/19 
SU-CN               307489-029     ND                      1        268256 09/25/18  03/02/19 
SU-H                307489-030     ND                      1        268256 09/12/18  03/02/19 
SU-F                307489-031     ND                      1        268256 09/27/18  03/02/19 
SU-G                307489-032           1                 1        268256 09/09/18  03/02/19 
SU-B                307489-033     ND                      1        268256 09/25/18  03/02/19 
SU-CS               307489-034     ND                      1        268257 09/26/18  03/02/19 
SU-DS-R1            307489-035           1                 1        268257 09/26/18  03/02/19 
SU-DS-R2            307489-036           1                 1        268257 09/26/18  03/02/19 
SU-DS-R3            307489-037     ND                      1        268257 09/26/18  03/02/19 
SU-A-R1             307489-038     ND                      1        268257 09/24/18  03/02/19 
SU-A-R3             307489-039     ND                      1        268257 09/24/18  03/02/19 

ND= Not Detected
RL= Reporting Limit
Page 1 of 1                                                                                                                       2.3
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Batch QC Report

Moisture

Lab #:           307489                                       Prep:            METHOD                                       
Client:          NV5                                          Analysis:        ASTM D2216-98/CLP                            
Project#:        STANDARD                                                                                                   
Analyte:         Moisture, Percent                            Units:           %                                            
Type:            SDUP                                         Diln Fac:        1.000                                        
Matrix:          Soil                                                                                                       

Field ID     MSS Lab ID  Lab ID     MSS Result       Result          RL      RPD  Lim Batch#  Sampled  Received  Analyzed 
SU-A-R3         307489-013 QC966132         0.5051        <1.000        1.000   66 * 26  268094 09/24/18  02/22/19  02/26/19  
SU-B            307489-033 QC966808        <1.000         <1.000        1.000   93 * 26  268256 09/25/18  02/22/19  03/02/19  
ZZZZZZZZZZ      307763-010 QC966809         7.948          7.593        1.000   5    26  268257 02/28/19  02/28/19  03/02/19  

*= Value outside of QC limits; see narrative
RL= Reporting Limit
RPD= Relative Percent Difference
Page 1 of 1                                                                                                                                                                  3.2
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On behalf of the Nevada Irrigation District (NID), Holdrege & Kull (H&K/NV5) prepared 
this report to summarize site investigation procedures and to present the results of 
sediment characterization associated with the Combie Reservoir Sediment and Mercury 
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This report provides information regarding chemical and physical properties of sediment 
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accordance with H&K’s proposal dated September 15, 2016, amended September 27, 
2017.  

H&K appreciates the opportunity to provide environmental engineering services for the 
Combie Reservoir Sediment and Mercury Removal Project. Please contact the 
undersigned with any questions or comments regarding H&K’s investigation. 
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Staff Geologist       Principal Engineer 

F:\1 Projects\4688 NID Combie Reservoir\4688.01 Sediment Characterization Report\02 Final Sediment Characterization Report, 
2018 Amendment\01 Text\4688.01 Final Sediment Characterization Report, Combie Reservoir.docx



Project No. 4688.01 Final Sediment Characterization Report 
January 25, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

Holdrege & Kull, An    Company  |  iii 
 

 
TABLE OF CONTENTS 

 
TABLE OF CONTENTS .......................................................................................... iii 
ATTACHMENTS ...................................................................................................... v 

ABBREVIATIONS AND ACRONYMS .................................................................... vi 
1 INTRODUCTION ................................................................................................ 1 

1.1 PURPOSE ................................................................................................. 1 
1.2 SITE DESCRIPTION ................................................................................. 1 
1.3 LIMITATIONS AND EXCEPTIONS ........................................................... 2 

2 INVESTIGATION METHODOLOGY ................................................................... 3 

2.1 SUBSURFACE INVESTIGATION ............................................................. 3 
2.1.1 Direct Push Drilling ........................................................................ 3 
2.1.2 Exploratory Trenching and Bulk Sampling ..................................... 5 

2.2 SAMPLE HANDLING ................................................................................ 6 
2.3 DECONTAMINATION ............................................................................... 6 
2.4 HEALTH AND SAFETY ............................................................................. 6 
2.5 SURVEYING ............................................................................................. 7 
2.6 LABORATORY ANALYSIS ....................................................................... 8 

2.6.1 Inorganics Analysis ........................................................................ 9 
2.6.2 Organics Analysis ........................................................................ 10 

2.6.3 Physical Properties .................................................................................. 10 

3 DATA QUALITY OBJECTIVES ........................................................................ 11 

3.1 BACKGROUND ....................................................................................... 11 
3.2 REGULATORY FRAMEWORK ............................................................... 11 

3.2.1 Water Quality ............................................................................... 12 
3.2.2 Human Health ............................................................................. 14 

3.3 RATIONALE FOR SAMPLING STRATEGY ............................................ 15 
3.4 MEASUREMENT QUALITY OBJECTIVES ............................................. 15 

3.4.1 Laboratory Measurement Quality Objectives ............................... 15 
3.4.2 Field Measurement Quality Objectives ........................................ 16 

3.5 DATA REVIEW AND VALIDATION ......................................................... 16 
3.5.1 Precision ...................................................................................... 16 
3.5.2 Accuracy ...................................................................................... 17 
3.5.3 Representativeness ..................................................................... 18 
3.5.4 Comparability .............................................................................. 18 
3.5.5 Completeness ............................................................................. 18 
3.5.6 Sensitivity .................................................................................... 19 



Project No. 4688.01 Final Sediment Characterization Report 
January 25, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

Holdrege & Kull, An    Company  |  iv 
 

4 INVESTIGATION RESULTS ............................................................................ 20 

4.1 SURFACE CONDITIONS ........................................................................ 20 
4.2 SUBSURFACE CONDITIONS ................................................................. 20 
4.3 SURFACE WATER AND GROUNDWATER CONDITIONS .................... 20 
4.4 LABORATORY RESULTS ...................................................................... 21 

4.4.1 Inorganics Analysis ...................................................................... 21 
4.4.2 Organics Analysis ........................................................................ 21 
4.4.3 Physical Properties ...................................................................... 22 

4.5 SEDIMENT DEPTH AND CROSS SECTIONS ....................................... 22 

5 FINDINGS AND CONCLUSIONS ..................................................................... 23 

5.1 CHEMICAL CHARACTERIZATION ......................................................... 23 
5.2 PARTICLE SIZE ANALYSIS ................................................................... 23 

6 REFERENCES ................................................................................................. 24 

  



Project No. 4688.01 Final Sediment Characterization Report 
January 25, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

Holdrege & Kull, An    Company  |  v 
 

 
ATTACHMENTS 

 
FIGURES 
Figure 1 Location Map 
Figure 2 Vicinity Map 
Figure 3 Boring and Trench Locations 
Figure 4 Cross Sections 
Figure 5 Cross Sections  
Figure 6 Cross Sections  
 
TABLES 
Table 1 Boring Locations, Elevations, and Depths 
Table 2 Total Metals in Sediment Samples  
Table 3 Methylmercury in Sediment Samples 
Table 4 Summary of Particle Size Analysis, Full Sediment Column 
Table 5 Summary of Particle Size Analysis, Shallow Sediment 
 
APPENDICES  
Appendix A Analytical Laboratory Reports and Chain-of-Custody Documentation 
Appendix B Lithologic Logs  
Appendix C Geotechnical Laboratory Reports  
 
 



Project No. 4688.01 Final Sediment Characterization Report 
January 25, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

Holdrege & Kull, An    Company  |  vi 
 

ABBREVIATIONS AND ACRONYMS 
 

APN assessor’s parcel number 
ATL Advanced Technology Laboratories, Inc. 
bgs below ground surface 
CAM California Assessment Manual 
CalEPA California Environmental Protection Agency 
Caltest  Laboratory, Inc. 
CCR California Code of Regulations 
CDFW California Department of Fish and Wildlife 
CEQA California Environmental Quality Act 
CFGC California Fish and Game Code 
CFR Code of Federal Regulations 
COPC constituent of potential concern  
CrVI hexavalent chromium 
CTR California Toxics Rule 
CVAA cold-vapor atomic absorption 
CVAFS cold vapor atomic fluorescence spectrometry 
CWA Clean Water Act 
CWC California Water Code 
DI deionized water 
DQI data quality indicators 
DQO data quality objective 
DTSC California Department of Toxic Substances Control 
DTSC-SL DTSC Screening Level 
ELAP Environmental Laboratory Accreditation Program 
EPA United States Environmental Protection Agency 
GIS geographic information system 
GPS global positioning system 
HSC California Health and Safety Code  
H&K Holdrege & Kull 
HCl hydrochloric acid 
ICP-AES inductively coupled plasma atomic emission spectroscopy 
MDL method detection limit 
MeHg methylmercury 
mg/kg milligrams per kilogram 
MCL Maximum Contaminant Level 
MQO measurement quality objective 
MS matrix spike 
MSD matrix spike duplicate



Project No. 4688.01 Final Sediment Characterization Report 
January 25, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

Holdrege & Kull, An    Company  |  vii 
 

ABBREVIATIONS AND ACRONYMS (CONTINUED) 
 
MSL mean sea level 
mybp million years before present 
ng/L nanogram per liter 
Non 15 Non Chapter 15 Program 
NID Nevada Irrigation District 
PCEHD Placer County Environmental Health Division 
PVC polyvinyl chloride 
PQL practical quantitation limit 
OEHHA CalEPA Office of Environmental Health Hazard Assessment 
OSHA Occupational Safety and Health Administration 
QA quality assurance 
QC quality control 
RL laboratory reporting limit 
RPD relative percent difference 
RSL Regional Screening Level 
RWQCB California Regional Water Quality Control Board 
SM silty sand 
SL screening level 
SP poorly graded sand 
SSP Site Safety Plan 
STLC Soluble Threshold Limit Concentration 
SWRCB State Water Resources Control Board 
THg total recoverable mercury 
Title 22 Title 22 of the California Code of Regulations 
TTLC Total Threshold Limit Concentration 
TMDL Total Maximum Daily Load 
UCL upper confidence limit 
ug/kg microgram per kilogram 
USACE United States Army Corps of Engineers 
USDA United States Department of Agriculture 
USFWS United States Fish and Wildlife Service 
USCS Unified Soil Classification System 
USGS United States Geological Survey 
WDR Waste Discharge Requirement 
°C degrees Celsius 
%REC percent recovery



Project No. 4688.01 Final Sediment Characterization Report 
January 25, 2018 Combie Reservoir Sediment and Mercury Removal Project 

 

Holdrege & Kull, An    Company  |  1 
 

1 INTRODUCTION 

On behalf of the Nevada Irrigation District (NID), Holdrege & Kull (H&K) prepared this 
report to summarize site investigation procedures and to present the results of sediment 
characterization associated with the Combie Reservoir Sediment and Mercury Removal 
Project (the Project) in Meadow Vista, California.  

The site investigation was performed in general accordance with H&K’s proposal dated 
September 15, 2016, amended September 27, 2017. Findings of the initial investigation 
performed in October 2016 were presented in a Draft Sediment Characterization Report 
for Combie Reservoir Sediment and Mercury Removal Project (H&K; January 20, 2017). 
This final report presents site investigation data from both October 2016 and October 
2017. 

1.1 PURPOSE 

The purpose of H&K’s investigation was to: 
1. Obtain discrete samples from various depths within the entire sediment column 

using a direct-push drill rig, and perform analytical testing for total metals and 
methylmercury; 

2. Obtain bulk samples from shallow sediment using an excavator and perform 
analytical testing for total and methylmercury.  

3. Record the approximate sample locations and elevations to evaluate sediment depth 
and profile;  

4. Record the sediment stratigraphy and prepare cross sections; and 
5. Perform particle size analysis for composite sediment samples obtained from the 

entire sediment column, and for bulk sediment samples obtained from shallow 
sediment. 

The investigation was performed under NID’s existing water quality certification from the 
California Regional Water Quality Control Board (RWQCB; December 14, 2012) under 
Section 401 of the Clean Water Act (CWA), and an October 2016 amendment to the 
Project’s California Department of Fish and Wildlife (CDFW) Streambed Alteration 
Agreement under Section 1603 of the California Fish and Game Code (CFGC). No 
additional permitting was required by the Placer County Environmental Health Division 
(PCEHD; personal communication with West Borgault, September 9, 2016).  

1.2 SITE DESCRIPTION 

Combie Reservoir is located near Meadow Vista within the counties of Placer and 
Nevada. The reservoir was constructed in 1928 and provides approximately 5,500 acre‐
feet of operational water storage at full capacity. The reservoir is a source of drinking and 
irrigation water for both counties and is used for surface water recreation.  
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The investigation area comprises approximately 45 acres in the northeastern portion of 
Combie Reservoir near the inlet of the Bear River. A location map, vicinity map, and site 
map are presented as Figures 1, 2, and 3, respectively. 

The northern and central portions of the investigation area were accessed from Meadow 
Vista via Combie Road and Gravel Pit Road, then driving south on an unnamed levy road. 
The eastern portion of the investigation area was accessed from the Meadow Vista Rod 
and Gun Club, which is located on Combie Road. Access to the western portion of the 
investigation area was via a private boat ramp on Lakeview Place.   

1.3 LIMITATIONS AND EXCEPTIONS 

The information presented in this report is not meant to be comprehensive, to identify all 
potential concerns, or to eliminate the risk associated with environmental conditions. H&K 
used professional judgment and experience to arrive at the conclusions presented herein. 
Therefore, the conclusions are not to be considered scientific certainties. The 
recommendations provided herein are contingent upon H&K’s review of future sampling 
results and any other pertinent information that becomes available.  

No environmental assessment can eliminate all uncertainty. H&K does not warrant the 
accuracy of information supplied by others, or the use of segregated portions of this plan. 
Furthermore, the concentrations detected in the samples collected during the site 
investigation may not be representative of conditions between the locations sampled. 
Other forms of contamination may be present within the site that the investigation did not 
detect. Professional judgment and interpretation are inherent in the process and 
uncertainty is inevitable. Therefore, the findings presented in this report may need to be 
revised based on the results of future sampling and analysis. 

H&K prepared and issued this plan for the exclusive use of our client. Any reliance on this 
plan by a third party is at the party's sole risk. H&K is not responsible for any other party's 
interpretations of the reported information. 

H&K performed this work in accordance with present, regional, generally accepted 
standards of care. This report does not represent a legal opinion. No warranty, expressed 
or implied, including any implied warranty of merchantability or fitness for the purpose is 
made or intended in connection with the work. 

The findings of this report are valid as of the present date.  However, changes in the 
conditions of the property can occur with the passage of time.  The changes may be due 
to natural processes or to the works of man, on the project site or adjacent properties. 
Changes in regulations, interpretations, and/or enforcement policies may occur at any 
time. 
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2 INVESTIGATION METHODOLOGY 

H&K performed subsurface investigation and laboratory analysis during low-water 
periods in October 2016 and October 2017. Investigation methodology is described 
below.  

2.1 SUBSURFACE INVESTIGATION 

2.1.1 Direct Push Drilling 

In 2016, H&K contracted with National Exploration, a California-licensed driller (C-57 
#953646), to advance 14 exploratory borings (C-1 through C-14) to depths up to 37 feet 
below the sediment surface using a Geoprobe 7730 low-ground-pressure, track-mounted, 
direct-push drill rig. In 2017, H&K contracted with Cascade Drilling (C-57 #932633) to 
advanced seven additional exploratory borings (C-15 through C-21) to depths up to 42 
feet below the sediment surface using the same type of Geoprobe rig.  

Boring locations are depicted on Figure 3. Typical surface conditions are depicted in the 
following photographs. 

 
Subsurface investigation, location C-3, view to north, October 19, 2016. 

The exploratory borings were advanced through soft sediment below the water level, and 
the bore holes typically collapsed as the core tubes were withdrawn. Therefore, the 
exploratory borings were not backfilled.  
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Subsurface investigation, location C-14, view to north, October 24, 2016. 

Soil samples were obtained for analytical testing from the 2016 borings (C-1 through 
C-14). Soil sample were obtained for analytical testing from the exploratory trenches 
located adjacent to the 2017 boring locations (C-15 through C-21). Soil sampling is 
described in the following paragraphs.   

 
Subsurface investigation, location C-19, view to west, October 11, 2017. 
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Continuous soil sampling was performed using pre-cleaned, 1.5-inch inside diameter 
steel core barrels lined with new, pre-cleaned, single-use, clear polyvinyl chloride (PVC) 
sample liners.  

Sediment samples were collected as grab samples (independent, discrete samples) from 
selected 12-inch depth intervals. The 12-inch sample intervals were cut from the PVC 
sample sleeve using a pre-cleaned knife, labeled and capped with new Teflon™ tape and 
plastic end caps.  

In general, one discrete sample was obtained mid-depth from the sediment column, and 
one discrete sample was obtained from near the base of the sediment column. Composite 
samples were prepared from the entire sediment column at selected exploratory boring 
locations for particle size determination.  

2.1.2 Exploratory Trenching and Bulk Sampling 

H&K performed bulk sampling from the upper 5-6.5 feet of sediment at locations C-15 
through C-19 in October 2017 using a Takeuchi TB 230 excavator. Approximately 300 
pounds of sediment were collected from each exploratory trench location and placed in 
pre-cleaned, 5-gallon plastic buckets with sealing plastic lids. The samples were 
transported to H&K’s Nevada City laboratory under chain-of-custody documentation for 
sub-sampling.  

 
Bulk sampling, location C-15, view to north, October 13, 2017. 
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Sub-sampling of the bulk samples was performed using a stainless steel sludge sampler 
lined with new, pre-cleaned, single-use, 2-inch diameter acetate sleeves and catchers. 
One 2-inch diameter core of sediment was obtained from the full depth of each 5-gallon 
bucket of bulk sample from each location, and was placed into a pre-cleaned, stainless 
steel bowl. The samples were homogenized using a pre-cleaned, stainless steel scoop, 
transferred to laboratory-supplied glass jars, and placed on ice. All equipment used during 
the sub-sampling process was decontaminated between bulk sample locations using the 
procedures outlined in Section 2.3. 

2.2 SAMPLE HANDLING 

Sample handling and shipment was performed under chain-of-custody documentation. 
Samples to be analyzed for metals were placed in a thermally-insulated container on wet 
ice and were transported to Advanced Technology Laboratories (ATL).  

Methylmercury (MeHg) sampling was performed using the clean hands procedure, 
pursuant to EPA method 1669. Samples to be analyzed for MeHg were placed in a 
thermally-insulated container on dry ice, and were transferred to a freezer at the H&K 
office until shipment in a thermally-insulated container on dry ice to Caltest Analytical 
Laboratory (Caltest).  

2.3  DECONTAMINATION 

For sample locations subject to metals and organics analysis, sample liners were 
decontaminated as follows, pursuant to methodology set forth by the United States 
Geological Survey (USGS; personal communication with Charlie Alpers, October 11, 
2016). New PVC sample liners were:   

1. Rinsed with de-ionized (DI) water, using a dilute laboratory-grade liquid soap 
(Liquinox™); 

2. Rinsed with 5 percent (%) hydrochloric acid (HCl) solution; and  
3. Triple-rinsed with DI water.   

The steel core barrels were decontaminated before first use and between boring locations 
by pressure washing. 

2.4 HEALTH AND SAFETY 

All personnel working on the project site (H&K; National Exploration and Cascade) were 
certified under Occupational Safety and Health Administration (OSHA) Hazardous Waste 
Operations and Emergency Response Standard (29 Code of Federal Regulations [CFR] 
1910). H&K prepared a Site Safety Plan for Sediment Characterization, Combie Reservoir 
Sediment and Mercury Removal Project (October 2016, updated October 2017), which 
was reviewed at the start of each work day during the tailgate safety meeting,  
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and was maintained at the site during the investigation.  No visible dust was generated 
during the investigation due to the high ambient soil moisture content. The investigation 
resulted in no safety incidents.  

2.5 SURVEYING 

H&K recorded the approximate location of each boring using resource-grade global 
positioning system (GPS) equipment. Local elevations were measured using a 
CST/berger optical level to an accuracy of 0.1 foot. Absolute elevations (feet above mean 
sea level [MSL]) were estimated based on a local benchmark (1610.2 feet above MSL) 
set by NID near the eastern end of the investigation area, and a local benchmark (1605.7 
feet above MSL) set by NID near the northwestern end of the investigation area.  

Locations, elevations, and depths of the exploratory borings are listed in Table 1. 
Coordinates are presented in decimal degree based on the WGS84 datum. The locations 
and elevations are approximate and were not determined with survey-grade accuracy. 
The water surface elevation was 1596.5 feet above MSL on commencement of the 
investigation (October 19, 2016) and continued to rise during the investigation. The water 
surface elevation was not measured during the 2017 investigation, but was significantly 
lower than the 2016 investigation. Typical conditions are depicted in the following 
photographs. 

 
Subsurface investigation, location C-4, view to west, October 19, 2016. 
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Subsurface investigation, location C-4, view to north, October 19, 2016. 

 
Subsurface investigation, location C-4, view to west, October 19, 2016. 

 

2.6 LABORATORY ANALYSIS 

The laboratory testing program included analysis of sediment samples for inorganics, 
organics, and physical properties.  
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2.6.1 Inorganics Analysis 

Inorganics analysis included: 

 Total CAM 17 (Title 22) metals by inductively coupled plasma atomic emission 
spectroscopy (ICP-AES; United States Environmental Protection Agency [EPA] 
Method 6010B/7471A); 

 Total mercury (THg) by cold-vapor atomic absorption (CVAA, EPA Method 7471A); 

 Total aluminum and gold by EPA Method 6010B; and  

 Total hexavalent chromium (CrVI) by alkaline digestion and ion chromatography 
(EPA Methods 3060A/7199).  

Inorganics analysis was performed by Advanced Technology Laboratories (ATL) of Signal 
Hill, California (ELAP certification No. 1838).  

For locations C-1 through C-14, two samples per boring (one from mid-depth and one 
from the bottom of the sediment column) for a total of 28 samples were analyzed for total 
mercury (EPA 7471A) and total gold (EPA 6010B). Ten of the 28 sediment samples were 
analyzed for the heavy metals listed in the California Regional Water Quality Control 
Board (RWQCB) General Order for Maintenance Dredging (R5-2009-0085, General 
Order), including total CAM 17 (Title 22) metals (which includes total mercury), total 
aluminum and hexavalent chromium. These samples were also analyzed for percent 
moisture for dry-weight conversion by ASTM Method D2216.  

For locations C-15 through C-19, bulk samples obtained from the upper 5 to 6.5 feet were 
analyzed for total mercury (EPA Method 7471A). These samples were also analyzed for 
percent moisture by ASTM Method D2216. 

Table 2.6.1.1 – Laboratory Testing Program, Inorganics 

Analysis Method Quantity 
Total CAM 17 (Title 22) Metals EPA 6010B/7471A 10 
Total Aluminum EPA 6010B 10 
Total Hexavalent Chromium EPA 3060A/7199A 10 
Total Mercury (including CAM 17) EPA 7471A 33 
Total Gold EPA 6010B 28 

Moisture Content ASTM D2216 33 

Notes: 
ASTM = American Society for Testing of Materials  
EPA = United States Environmental Protection Agency 
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2.6.2 Organics Analysis 

Organics analysis consisted of methylmercury (MeHg) by cold vapor atomic fluorescence 
spectrometry (CVAFS; EPA Method 1630) and was performed by Caltest Analytical 
Laboratory (Caltest) of Napa, California (ELAP certification No. 1664). MeHg sampling 
was performed using the clean hands procedure, pursuant to EPA method 1669. The 
laboratory reporting limit (RL) is 0.1 micrograms per kilogram (ug/kg), and the method 
detection limit (MDL) is 0.05 ug/kg. The frequency of MeHg analysis is summarized 
below. 

Table 2.6.2.1 – Laboratory Testing Program, Organics 

Analysis Method Quantity 
Methylmercury EPA 1630 15 

Notes: 
ASTM = American Society for Testing of Materials  
EPA = United States Environmental Protection Agency 

 
2.6.3 Physical Properties 

Testing for physical properties included particle size analysis and moisture content. 
Particle size analysis was performed for sand-size particles (i.e., all particle sizes retained 
on the No. 200 sieve) using ASTM Method D422A. Moisture content was determined 
using ASTM Method D2216. The frequency of testing for physical properties is 
summarized below.  

Table 2.6.3.1 – Laboratory Testing Program, Physical Properties 

Analysis Method Quantity 
Particle Size Analysis, Full Sieve ASTM D422A 19 
Moisture Content ASTM D2216 33 

Notes: 
ASTM = American Society for Testing of Materials 
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3 DATA QUALITY OBJECTIVES 

3.1 BACKGROUND 

Historical gold mining operations in the Sierra Nevada have contributed to ambient 
mercury concentrations in river and lake sediment. Elemental (liquid) mercury was 
imported to the region during the historical gold mining era (i.e., 1849 to circa 1950) to 
facilitate the extraction of gold from ore materials, and much of the elemental mercury 
was released to the environment.  

The deposition of sediment in water storage reservoirs, particularly during winter storm 
events, requires that routine maintenance dredging be performed to maintain water 
storage capacity. However, maintenance dredging operations at Combie Reservoir were 
halted in 2003 based on total recoverable mercury concentrations detected in dredge 
effluent.  

Since the middle of the 1960s, NID has contracted with local aggregate mining companies 
to perform seasonal maintenance dredging of the northeastern portion of the reservoir 
near the Bear River inlet. From the early 1970s until 2003, dredging was performed 
upstream of the present investigation area (see Figure 1) within a large working pond. 
The pond measures approximately 0.7 miles long and 0.1 mile wide, and includes a series 
of levies and berms to isolate the working pond from the river and reservoir. Marketable 
materials were harvested from the working pond for use as construction aggregate and 
fill material. 

Because Combie Reservoir is relatively long (2 miles) and narrow (typically less than ¼ 
mile), sediments that are deposited in the reservoir tend to be sorted by particle size along 
the length of the reservoir. Larger particle sizes tend to settle more rapidly and thus are 
accumulated within the upstream (northeastern) portion of the reservoir, including the 
working pond and the present investigation area, which is located immediately 
downstream from the working pond. Smaller particle sizes (i.e., silt and clay) tend to be 
carried further downstream prior to deposition in the southwestern portion of the reservoir. 

3.2 REGULATORY FRAMEWORK 

The California EPA (CalEPA), including the State Water Resources Control Board 
(SWRCB) and the Department of Toxic Substances Control (DTSC), is responsible for 
protection of public health and the environment. The SWRCB and its nine Regional Water 
Quality Control Boards (RWQCBs) have the responsibility for the coordination and control 
of water quality, including the protection of the beneficial uses of the waters of the State. 
The site is located within the SWRCB’s Central Valley Region. DTSC has the 
responsibility of managing the State’s hazardous waste program to protect public health 
and the environment. 
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3.2.1 Water Quality 

The regulatory framework governing protection of water quality in California is described 
in the Policy for Implementation of Toxic Standards for Inland Surface Waters, Enclosed 
Bays and Estuaries of California, which is also known as the State Implementation Policy 
(SWRCB, 2005). Pursuant to the State Implementation Policy, the following water quality 
objectives and criteria are potentially applicable based on state and federal regulation. 

Federal Water Quality Criteria 

Federal water quality criteria are set forth in the National Toxics Rule (NTR; EPA 1995) 
and in the California Toxics Rule (CTR; EPA 2000), which is promulgated by the EPA in 
40 CFR 131.38. Total recoverable mercury (THg) concentrations detected during routine 
sampling of unfiltered dredge effluent at Combie Reservoir in 2003 exceeded 0.050 
micrograms per liter (ug/L), which is the CTR criterion for protection of human health 
based on consumption of fish and drinking water. Although this criterion applies to total 
recoverable mercury, it is based primarily on consumption of organic mercury 
(methylmercury, MeHg) in fish tissue.  

Basin Plan Objectives 

Water quality objectives are identified in the Water Quality Control Plan (Basin Plan) for 
the Sacramento River Basin and the San Joaquin River Basin (RWQCB; 2016). The 
Basin Plan identifies the following existing and potential beneficial uses for the Bear River:   

 Municipal and domestic supply; 
 Agricultural water supply;  
 Hydropower generation; 
 Water contact and non-contact recreation;  
 Warm and cold freshwater habitat; 
 Spawning, reproduction and/or early development of fish; and 
 Wildlife habitat.  

Water quality objectives corresponding to these beneficial uses include Maximum 
Contaminant Levels (MCLs) for drinking water specified in Title 22 of the California Code 
of Regulations (22 CCR), CTR values for protection of human health and aquatic life, and 
agricultural water quality objectives.  The Basin Plan defines water quality objectives for 
metals as dissolved concentrations except for selenium, molybdenum and boron, which 
are defined as total concentrations. 
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Ambient Water Quality Criteria 

EPA ambient water quality recommended criteria and other criteria are commonly used 
by the RWQCB to interpret narrative objectives in the Basin Plan, such as Office of 
Environmental Health Hazard Assessment (OEHHA) fish consumption benchmarks, 
federal and state antidegradation requirements, and waterway-specific benchmarks.  

When federal standards appear to be over-protective or under-protective of the 
designated uses for a specific water body, the RWQCB may develop site-specific water 
quality criteria. The Clean Water Act (CWA) 303(d) list of impaired water bodies contains 
such site-specific water quality criteria. As listed in the Final 2012 California Integrated 
Report (SWRCB, 2016; accessed online at http://www.waterboards.ca.gov/water_issues 
/programs/tmdl/integrated2012.shtml), a ten-mile segment of the Bear River located 
below Combie Reservoir and extending to Camp Far West Reservoir is listed by the 
SWRCB as impaired for mercury. A TMDL for mercury associated with this segment of 
the Bear River is under development. The RWQCB has previously used EPA MeHg water 
quality criteria (and the OEHHA screening level) of 0.3 mg/kg in fish tissue as a 
benchmark value to determine whether a surface water body should be listed (SWRCB, 
2016).  

As an example of site-specific benchmark values for another water body, a MeHg limit of 
0.14 nanograms per liter (ng/L) was established for the water in Cache Creek based on 
potential fish consumption by humans. MeHg limits in trophic level 3 and 4 fish of 0.12 
mg/kg and 0.23 mg/kg wet weight, respectively, were established for Cache Creek, and 
a reduction of total mercury discharge by 95% is required for individual upstream 
abandoned mercury mine sites (RWQCB; 2005). 

Waste Discharge Requirements 

The project manager performed an antidegradation analysis in 2012 on behalf of The 
Sierra Fund to support an application by NID for Waste Discharge Requirements. 
RWQCB subsequently issued a Water Quality Certification (401 Certification; December 
14, 2012), which pertains to the United States Army Corps of Engineers (USACE) 
Nationwide Permit No. 16 under Section 401 of the CWA, and serves as a Waste 
Discharge Requirement (WDR) under the Porter-Cologne Water Quality Control Act.  

The 401 Certification sets forth technical requirements related to the Project, including 
effluent limitations and requirements for surface water monitoring and reporting when 
performing in-water work or other work that results discharge to surface water.  

As stated in the 401 Certification, the Project is also regulated under Order No. 2003-
0017 DWQ, Statewide General Waste Discharge Requirements for Dredged or Fill 
Discharges that have Received State Water Quality Certification (SWRCB, 2003; also 
referred to as the General WDRs), which contains general requirements for compliance 
with the site-specific 401 Certification. 
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Waste Disposal to Land 

The California Water Code (CWC), Division 7, Chapter 4, Article 4, Sections 13260 
through 13274, pertains to WDRs issued by the RWQCB. State regulations pertaining to 
the treatment, storage, processing, or disposal of solid waste are found in California Code 
of Regulations (CCR) Title 27, beginning with Section 20005. Pursuant to Title 27 Section 
20090, certain activities are exempt from Title 27. For example, discharges of wastewater 
to land, including evaporation ponds and percolation ponds, are exempt provided that:  

 The CRWQCB has issued or waived WDRs; 

 The discharge complies with the applicable water quality control plan; and 

 The wastewater does not need to be managed as a hazardous waste. 

The RWQCB Non Chapter 15 (Non 15) Program regulates point discharges that are 
exempt from Title 27 pursuant to Subsection 20090 and are not subject to the Federal 
Water Pollution Control Act. The Non 15 Program also regulates the discharge of wastes 
classified as inert pursuant to Section 20230 of Title 27. Section 20230 defines inert waste 
as solid waste that: 

 Does not contain hazardous waste or soluble pollutants at concentrations in excess 
of applicable water quality objectives; and 

 Does not contain significant quantities of decomposable waste.  

Inert wastes do not need to be discharged at classified waste disposal units, and the 
RWQCB can prescribe individual or general WDRs for discharges of inert wastes.  

3.2.2 Human Health 

Screening levels related to protection of human health in the case of routine, long term 
exposure by direct pathways (i.e., ingestion, inhalation and dermal contact) commonly 
include EPA Regional Screening Levels (RSLs) and DTSC Screening Levels (DTSC-
SLs). For inorganics, background concentrations are also used as a basis for comparison.    

RSLs and DTSC-SLs include inorganic constituent concentrations that are based on the 
protection of public health. In California, DTSC-SLs are commonly used in lieu of RSLs 
when DTSC uses toxicity criteria that are different than the toxicity criteria used by EPA. 

The RSLs and DTSC-SLs are considered conservative. Under most circumstances, the 
presence of a chemical in media at concentrations less than the corresponding RSL or 
DTSC-SL can be assumed not to pose a significant, long-term (chronic) threat to human 
health. The presence of a chemical or inorganic constituent at a concentration in excess 
of a screening level does not necessarily indicate that adverse impacts to human health 
are occurring or will occur; however, further evaluation of potential human health 
concerns are generally appropriate if screening values are exceeded.  
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3.3 RATIONALE FOR SAMPLING STRATEGY 

The purpose of H&K’s investigation was to characterize sediment within the study area 
with respect to total metals and MeHg concentrations; to evaluate sediment depth and 
profile; to record the sediment stratigraphy; and perform particle size analysis for 
composite sediment samples. 

During the October 2016 investigation, two samples (one from the bottom of the sediment 
column and one from mid-depth) from boring locations C-1 through C-14 were analyzed 
for total mercury (EPA 7471A) for a total of 28 samples. Ten of these samples were also 
analyzed for MeHg (EPA 1630) and the heavy metals listed in the General Order for 
Maintenance Dredging (R5-2009-0085). During the October 2017 investigation, bulk 
samples obtained from the upper 5 to 6.5 feet of sediment were analyzed for total mercury 
(EPA 7471A), MeHg (EPA 1630) and percent moisture.  

Order R5-2009-0085 typically requires that one composite sample be prepared for each 
10,000 cubic yards of material to be dredged, although the actual sampling frequency is 
subject to change by the reviewing agency. According to the 401 Certification (RWQCB; 
December 14, 2012), the area to be dredged (Figures 1 and 2) comprises approximately 
45 acres and contains approximately 135,000 tons of sediment. Based on this estimate 
from the 401 Certification, and assuming a sediment density of roughly one ton per cubic 
yard, 14 composite samples would be required for a frequency of one sample per 10,000 
cubic yards. The number of composite samples analyzed (10 for Title 22 Metals, 33 for 
total mercury, and 15 for MeHg) is similar to this general guideline, and laboratory results 
are generally consistent between sample locations.  

3.4 MEASUREMENT QUALITY OBJECTIVES 

Measurement Quality Objectives (MQOs) are established for field and laboratory 
measurements to define criteria for calibration and quality control. MQOs are used to 
assess the viability and usability of data, considering the following Data Quality Indicators 
(DQIs): precision, accuracy, representativeness, completeness, comparability, and 
sensitivity. 

3.4.1 Laboratory Measurement Quality Objectives 

Analysis was performed by the following laboratories: 

 Sediment samples were submitted to ATL for analysis of total metals concentrations.  
 Sediment samples were submitted to Caltest for analysis of MeHg concentrations.  

H&K agreed to the MQOs defined by the contract laboratories. Quality control (QC) 
reports are included in the laboratory reports presented in Appendix A. 
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3.4.2 Field Measurement Quality Objectives 

No re-usable sampling equipment was employed; therefore, no equipment rinsate blanks 
were prepared. Field duplicate samples were collected and archived. 

3.5 DATA REVIEW AND VALIDATION 

Field personnel were responsible for following H&K’s sampling and documentation 
procedures to facilitate the collection of defensible and justifiable data. Responsibilities 
for data review and validation are outlined below: 

 Field data review and validation was performed by Bryan Botsford, a qualified 
environmental professional, and was overseen by Jason Muir, the project manager.  

 Laboratory data review and validation was performed by a chemist or laboratory 
analyst as described in the laboratory quality assurance programs, as summarized 
in the laboratory reports (Appendix A). Data failing to meet the laboratory acceptance 
criteria were flagged with a qualifier identifying the associated problem in the 
laboratory report. 

 Secondary validation for field data and review of laboratory quality control reports 
was performed by the project manager.  

 The project manager is responsible for overall verification and final approval of all 
data.  

Procedures and criteria for review of laboratory data are summarized below. 

3.5.1 Precision 

H&K assessed the precision of laboratory analysis by comparing the analytical results 
with matrix spike/matrix spike duplicate (MS/MSD) results for organic analysis, and 
laboratory duplicate results for inorganic analysis. For laboratory precision, H&K’s general 
MQOs are: 

 RPD between duplicate blank spikes less than or equal to 20%. 
 RPD between laboratory duplicate samples less than or equal to 30% for analyte 

concentrations greater than or equal to five times the MDL, and the absolute 
concentration difference less than or equal to the MDL for analyte concentrations 
less than five times the MDL. 

 RPD between MSDs less than or equal to 40%. 

ATL and Caltest reported no duplicate recoveries outside of the acceptance criteria. 
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3.5.2 Accuracy 

H&K assessed the accuracy of laboratory results by reviewing method blank, reagent and 
preparation blank, MS/MSD, field blank, and bottle blank analytical results. The percent 
recovery (%REC or %R as shown in the following equation) of MS samples was 
calculated using the following equation: 

%𝑅𝑅𝑖𝑖 = �
𝑌𝑌𝑖𝑖
𝑋𝑋𝑖𝑖
� × 100 

where: 
%Ri = percent recovery for compound i 
Yi = measured analyte concentration in sample i (measured - original sample 

concentration) 
Xi = known analyte concentration in sample i 

For matrix spikes, the %REC calculation typically takes into account correcting the matrix 
spike concentration for the naturally occurring amounts (as measured in the unspiked 
sample). The calculation may be represented by the following equation: 

%𝑅𝑅 =
(𝐴𝐴 − 𝐵𝐵)

𝐾𝐾
× 100 

where: 
%R =  percent recovery 
A =  measured value or concentration in the matrix spike 
B = measured value or concentration in the unspiked sample 
K =  known or accepted/true value or concentration in the matrix spike without native 
amounts present 

For laboratory accuracy, the MQOs are: 

 Detections less than the RL for field blanks. 
 Detections less than ½ the RL for laboratory blanks. 
 %REC between 80 and 120%. 

Laboratory quality control flags are summarized below. These flags did not signify a 
negative impact on data usability.  

ATL Work Order 1603809 

 Matrix spike and matrix spike duplicate B6K0189-MSD1 for aluminum was outside 
the ATL acceptance criteria (RPD ≤ 20%). The analytical batch was validated by the 
laboratory control sample. 

 The post spike recoveries (B6K0131-PS1 and B6K0132-PS1) for THg were above 
the ATL acceptance limit (85-115%). Laboratory duplicate results were acceptable.   
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 Matrix spike recovery for CrVI was outside of the QC limit due to matrix interference.
Laboratory duplicate results were acceptable.

ATL Work Order 1703784 

ATL reported no QC flags for total metals or percent moisture analysis. 

Caltest Work Orders R101304 and S100823 

Caltest reported no QC flags for MeHg analysis. 

3.5.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represent the characteristics of a population, variations in parameters at a sampling point, 
or an environmental condition that they are intended to represent. H&K and the contract 
laboratories addressed the representativeness of data by consistent application of 
established field and laboratory procedures.  

Sample holding times were verified and chain-of-custody forms were checked for 
completeness. Temperature of samples was measured upon receipt by the laboratory, 
when applicable. Laboratory blank samples were evaluated for the presence of 
contaminants. No significant discrepancies were identified.  

3.5.4 Comparability 

The comparability objective determines whether analytical conditions are sufficiently 
uniform for each analytical run to ensure that all reported data will be consistent. 
Comparability is addressed by using similar analytical methods from one investigation to 
the next.  

3.5.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount expected to be obtained under normal conditions. The 
completeness objective for field and laboratory data is 90%. Field measurements are 
expected to provide 90% or more data that meet the QC acceptance criteria and the 
laboratories are expected to provide 95% or more data that meet the QC acceptance 
criteria. If 95% of the laboratory data meet these criteria, then the data sets are considered 
complete. The percent completeness is calculated using the following equation: 

%𝐶𝐶 =
𝐴𝐴
𝐼𝐼

× 100 

where: 
%C = Percent completeness (analytical) 
A = Actual number of samples collected/valid analyses obtained 
I = Intended number of samples/analyses requested 
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Considering the acceptance criteria identified in the preceding sections, RPD values 
exceeded the project QA limits for 10 sample/constituent parings (aluminum). These non-
conformances represent 4% of the total 248 sample/constituent parings for the 
investigation. Based on this result, H&K’s opinion is that the investigation DQOs are not 
significantly compromised.  

3.5.6 Sensitivity 

The laboratory method detection limit (MDL) is the minimum concentration of an analyte 
that can be reliably distinguished from background noise for a specific analytical method. 
The reporting limit (RL), or practical quantitation limit (PQL), represents the lowest 
concentration of an analyte that can be accurately and reproducibly quantified in a sample 
matrix. The screening levels described in Section 3.2.2 are typically several times the 
MDL to allow for reproducibility. H&K verified the sensitivity of laboratory analysis by 
comparing the RLs reported by the laboratory to the associated screening levels. 
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4 INVESTIGATION RESULTS 

4.1 SURFACE CONDITIONS 

During the low-water period (typically in late October), the lake bottom within the 45-acre 
area to be dredged consists of sediment that is predominantly comprised of silt and fine 
sand. Slope gradients at the sediment surface are typically less than 5 percent and are 
steeper at channelized inlet locations. Sediment surface elevations range from 
approximately 1590 to 1600 feet above MSL. 

4.2 SUBSURFACE CONDITIONS 

The soil conditions described in the following paragraphs are generalized based on H&K’s 
observation of sediment and soil conditions revealed during the subsurface investigation. 
Lithologic logs are presented in Appendix B. The boring locations are depicted on Figure 
3.  

Near-surface sediment is generally described as strong brown (Munsel color 7.5YR 4/6) 
to dark yellowish brown (10YR 4/6), soft, saturated, low-plasticity silt and fine sand 
(United States Soil Classification System [USCS] symbol ML and SM) to depths of 3 to 
14 feet.  

The near-surface sediment was underlain by interbedded layers of sand and silt, 
generally described as grey (GLEY1 5/5 and 7.5YR 5/1), soft, saturated, low-plasticity silt 
(ML) and loose, saturated, silty sand (SM) and poorly graded sand (SP).  

Native soil was encountered at depths ranging from 5 to 35 feet below the sediment 
surface. The native soil was generally described as dark yellowish brown (10YR 3/4) silty 
clay (CL) and clayey silt (ML) with gravel. Rock structure generally increased with depth 
in the native material. According to Saucedo and Wagner (1992), the site is underlain by 
Paleozoic and Mesozoic-aged massive diabase and metavolcanic rocks associated with 
the Lake Combie complex.  

4.3 SURFACE WATER AND GROUNDWATER CONDITIONS 

The site is located near the Bear River inlet to Combie Reservoir. At the time of the 
investigation, during the low-water period, the river flowed in three broad courses through 
the site. During the October 2016 investigation, the water level of the reservoir was 
measured at 1596.5 feet above MSL, and continued to rise during the investigation. The 
water level during the October 2017 investigation was not measured, but was significantly 
lower than the October 2016 investigation. Saturated sediment was observed in the 
exploratory borings to depths of 37 feet bgs. Groundwater is expected to occur in 
fractured bedrock underlying the site. 
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4.4 LABORATORY RESULTS 

4.4.1 Inorganics Analysis 

Results of total metals analysis are presented in Table 2. Laboratory reports and chain-
of-custody documentation are presented in Appendix A.  

Total metals concentrations detected in the sediment samples are compared to the 
screening levels described in Section 3.2.2. The total metals concentrations are below 
the corresponding DTSC-SLs and RSLs for commercial and residential soil, with the 
exception of arsenic.  

The detected total arsenic concentrations range from less than the laboratory reporting 
limit of 0.7 milligrams per kilogram (mg/kg) to 9.1 mg/kg. These concentrations are within 
the range of background soil arsenic concentrations for the region, as determined by 
H&K’s statistical analysis of over 200 data points obtained by H&K from sites in western 
Nevada County area as part of DTSC’s Voluntary Cleanup Program. Additional 
information regarding regional background concentrations can be provided upon request.  

The total metals concentrations detected in the sediment samples are below the 
corresponding Total Threshold Limit Concentration (TTLC) values for designation of 
hazardous waste in California. Although no extraction testing was performed during the 
present investigation, sediment associated with past dredging operations at Combie 
Reservoir has previously been classified by the RWQCB as Group C (inert) waste 
pursuant to Title 27 (Order WQ 89-4; SWRCB, 1989).     

4.4.2 Organics Analysis 

Results of methylmercury (MeHg) analysis are presented in Table 3. Laboratory reports 
and chain-of-custody documentation are presented in Appendix A. 

MeHg concentrations detected in sediment samples obtained from mid-depth and the 
bottom of the borings during the October 2016 investigation ranged from less than 0.05 
micrograms per kilogram (ug/kg) to 0.45 ug/kg, on a wet-weight basis. Converting to dry 
weight, the concentrations are estimated to range from less than 0.05 ug/kg to 0.55 ug/kg.  

MeHg concentrations detected in shallow sediment samples (sediment surface to 6.5 feet 
below the sediment surface) during the October 2017 investigation ranged from 0.16 to 
0.36 ug/kg, on a wet-weight basis. Converting to dry weight, the concentrations are 
estimated to range from 0.20 ug/kg to 0.49 ug/kg. 

The MeHg concentrations detected in sediment samples are below the corresponding 
screening levels (RSLs) for commercial soil (120 mg/kg) and residential soil (7.8 mg/kg). 
A milligram per kilogram (mg/kg) is equal to 1,000 micrograms per kilogram (ug/kg).  
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4.4.3 Physical Properties 

Particle size analysis (ASTM D422A) for composite sediment samples obtained from the 
entire sediment column during the October 2016 investigation is summarized in Table 4. 
Particle size analysis for composite sediment samples obtained within 6.5 feet of the 
sediment surface during the October 2017 investigation is summarized in Table 5. 
Moisture contents are listed in Table 3. Laboratory reports are presented in Appendix C.  

Full Sediment Column 

The results listed in Table 4 are based on laboratory testing of composite samples from 
boring locations C-1 through C-14. These composite samples were prepared by 
combining the entire 1.5-inch diameter sediment column obtained by direct push methods 
at each location, or to the maximum depth explored at locations where native soil was not 
encountered.  

As listed in Table 4, the average gravel content (average percent retained on a No. 4 
sieve) for the fourteen locations was 0.5%, ranging from 0 to 2%. The average sand 
content (average percent passing the No. 4 sieve and retained on the No. 200 sieve) was 
64.1%, ranging from 41 to 91%. The average fines (silt and clay) content (average percent 
passing the No. 200 sieve) was 35.4%, ranging from 9 to 59%. In general, the composite 
soil samples were described as silty sand (SM) and sandy silt (ML), dark grayish brown 
(Munsel color 10 YR 4/2).  

Shallow Sediment 

The results listed in Table 5 are based on laboratory testing of bulk samples obtained 
from shallow exploratory trenches at locations C-15 through C-19. The samples were 
obtained from the upper five feet of sediment (upper 6.5 feet at location C-16). Sampling 
and sub-sampling methodology is described in Section 2.1.2. 

No gravel was encountered in the shallow sediment. As listed in Table 5, the average 
sand content was 30.7%, and ranged from 12 to 52%. The average fines (silt and clay) 
content was 69.3%, and ranged from 48 to 88%. In general, the composite soil samples 
were described as silt (ML) and silty sand (SM), brown (Munsel color 10YR 4/4).  

4.5 SEDIMENT DEPTH AND CROSS SECTIONS 

Sediment depth at the exploratory boring locations ranges from 5 to 35 feet. Sediment 
depth was not determined at five locations (C-9, C-13, C-14, C-17, and C-19), as these 
borings did not extend to underlying native soil. Cross sections were developed by 
interpolation between the boring locations and are presented as Figures 4 through 6.  
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5 FINDINGS AND CONCLUSIONS 

H&K’s opinion is that the investigation was performed in general accordance with our 
proposal dated September 15, 2016, and amended September 27, 2017. Findings and 
conclusions regarding chemical characterization, particle size analysis and sediment 
depth are presented below.  

5.1 CHEMICAL CHARACTERIZATION 

Total metals concentrations detected in the sediment samples obtained from the site did 
not exceed their respective screening levels, with the exception of arsenic. Total arsenic 
concentrations were detected within the commonly accepted range of regional 
background soil arsenic concentrations.  

5.2 PARTICLE SIZE ANALYSIS 

Composite sediment samples were generally described as silty sand (SM), sandy silt (ML) 
and silt (ML). Gradations are summarized in Tables 4 and 5, and laboratory reports are 
presented in Appendix C.  

 Little gravel (less than 2%) was recovered in the sediment samples; however, gravel 
recovery may have been restricted by the small-diameter (1.5-inch) direct-push 
sampling techniques. No significant gravel was encountered in the shallow 
exploratory trenches.  

 Sand content (passing the No. 4 sieve and retained on the No. 200 sieve) for full-
depth exploratory borings ranged from 41 to 91%, and averaged 64%. For the 
exploratory trenches (upper 6.5 feet), sand content was generally lower, ranging 
from 12 to 52% and averaging 31%.  

 Fines (silt and clay) content (passing the No. 200 sieve) was up to 59% for full-depth 
samples and up to 88% for the upper 6.5 feet.  

In general, the shallow sediment samples had higher percentages of fines (silt and clay). 
Although the fines content is expected to generally increase with the distance down-
gradient from the inlets (i.e., to the southwest), that trend was not apparent in the relatively 
small study area due to heterogeneous flow conditions.  

Lower percentages of fines were typically encountered at locations near inlets and 
channels (e.g., exploratory boring locations C-10, C-12 and C-13), where water velocities 
are expected to be higher. Higher percentages of fines were encountered in apparent 
backwater areas (e.g., C-1, C-2, C-3 and C-5).  
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Table 1 - Boring Locations, Elevations and Depths

Combie Reservoir
Meadow Vista, California

Boring 
No.

Latitude 
(decimal 
degrees)

Longitude
(decimal 
degrees)

Elevation of 
Sediment 
Surface       

(feet above 
MSL)

Total Depth 
of Boring     

(feet)

Depth to 
Native 

Soil/Rock 
(feet)

C-1 39.017916 -121.035728 1596.8 30 22
C-2 39.017517 -121.035769 1597.5 35 32
C-3 39.017177 -121.035801 1597.5 25 21
C-4 39.017521 -121.035476 1597.0 30 28
C-5 39.017167 -121.035361 1597.0 20 16
C-6 39.017657 -121.036400 1598.5 35 29
C-7 39.017912 -121.036362 1600.5 35 32
C-8 39.018152 -121.036342 1600.5 35 32
C-9 39.016475 -121.037144 1597.8 25 NA
C-10 39.017036 -121.036890 1598.0 37 32
C-11 39.017545 -121.036764 1599.5 30 29
C-12 39.016871 -121.037584 1597.5 30 28
C-13 39.017373 -121.037527 1599.4 25 NA
C-14 39.017803 -121.037579 1601.1 20 NA
C-15 39.016194 -121.038083 1596.4 36 35
C-16 39.015835 -121.039161 1593.6 38 34
C-17 39.015343 -121.038506 1594.1 38 NA
C-18 39.015087 -121.040222 1592.2 27 26
C-19 39.014589 -121.039529 1591.9 42 NA
C-20 39.017644 -121.034478 1592.0 24 22
C-21 39.017651 -121.033506 1591.5 10 5

Notes:
MSL = mean sea level
NA = native soil/rock not encountered
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Table 2 - Total Metals in Sediment Samples
Combie Reservoir
Meadow Vista, California

Sample ID
Sample 

Date
Unit
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Depth 
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6010B 6010B 6010B 6010B 6010B 6010B 6010B 3060A/7199 6010B 6010B 3050B 6010B 7471A 6010B 6010B 6010B 6010B 6010B 6010B 6010B

7429-90-5 7440-36-0 7440-38-2 7440-39-3 7440-41-7 7440-43-9 16065-83-1 18540-29-9 7440-48-4 7440-50-8 7440-57-5 7439-92-1 7439-97-6 7439-98-7 7440-02-0 7782-49-2 7440-22-4 7440-28-0 7440-62-2 7440-66-6

2.9 0.32 0.7 0.1 0.04 0.09 0.12 0.025 0.1 0.11 NL 0.11 0.005 - 0.02 0.13 0.10 0.88 0.12 0.041 0.20 0.49

25 2.0 1.0 1.0 1.0 1.0 1.0 0.2 1.0 2.0 1.0 1.0 0.10 1.0 1.0 1.0 1.0 0.25 1.0 1.0

7.70E+04 31 0.067 15,000 15 5.2 36,000 0.3 23 3,100 NE 80 1.0 390 490 390 390 0.78 390 23,000

1.10E+06 470 0.25 2.2E+05 210 7.3 2.7E+05 6.3 350 47,000 NE 320 4.5 5,800 3,100 5,800 1,500 12 1,000 3.5E+05

RSL RSL DTSC-SL RSL DTSC-SL DTSC-SL DTSC-SL RSL RSL RSL -- DTSC-SL DTSC-SL RSL DTSC-SL RSL RSL RSL DTSC-SL RSL

NE 500 500 10,000 10,000 100 2,500 500 2,500 18,000 NE 1,000 20 3,500 2,000 100 500 700 2,400 5,000

C-1-1 10/19/16 mg/kg 11-12 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-1-2 10/19/16 mg/kg 21-22 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.22 -- -- -- -- -- -- --

C-2-1 10/19/16 mg/kg 15-16 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-2-2 10/19/16 mg/kg 30-31 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.18 -- -- -- -- -- -- --

C-3-1 10/19/16 mg/kg 7-8 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-3-2 10/19/16 mg/kg 17-18 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.61 -- -- -- -- -- -- --

C-4-1 10/19/16 mg/kg 16-17 4700 <2.0 6.0 25 <1.0 <1.0 15 <0.2 3.6 6.7 <1.0 2.1 <0.1 <1.0 14 <1.0 <1.0 <0.25 11 11

C-4-2 10/19/16 mg/kg 26-27 22000 <2.0 9.1 61 <1.0 <1.0 51 <0.2 5.4 25 <1.0 7.0 0.30 <1.0 20 <1.0 <1.0 <0.25 64 22

C-5-1 10/19/16 mg/kg 6-7 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.48 -- -- -- -- -- -- --

C-5-2 10/19/16 mg/kg 12-13 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-6-1 10/20/16 mg/kg 16-17 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-6-2 10/20/16 mg/kg 24-25 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-7-1 10/20/16 mg/kg 16-17 2500 <2.0 3.0 19 <1.0 <1.0 16 <0.2 2.9 6.5 <1.0 1.5 <0.1 <1.0 12 <1.0 <1.0 <0.25 10 10

C-7-2 10/20/16 mg/kg 28-29 1700 <2.0 3.0 13 <1.0 <1.0 12 <0.2 2.0 4.6 <1.0 1.2 <0.1 <1.0 8.3 <1.0 <1.0 <0.25 6.1 7.6

C-8-1 10/20/16 mg/kg 17-18 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-8-2 10/20/16 mg/kg 26-27 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-9-1 10/24/16 mg/kg 11-12 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-9-2 10/24/16 mg/kg 20-21 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-10-1 10/24/16 mg/kg 17-18 4700 <2.0 7.2 46 <1.0 <1.0 19 <0.2 4.8 9.7 <1.0 3.4 <0.1 <1.0 18 <1.0 <1.0 <0.25 15 16

C-10-2 10/24/16 mg/kg 31-32 3500 <2.0 11 31 <1.0 <1.0 15 <0.2 4.4 7.3 <1.0 2.2 <0.1 <1.0 15 <1.0 <1.0 <0.25 11 14

C-11-1 10/24/16 mg/kg 12-13 5600 <2.0 3.9 38 <1.0 <1.0 33 <0.2 6.7 12 <1.0 3.1 <0.1 <1.0 36 <1.0 <1.0 <0.25 18 15

C-11-2 10/24/16 mg/kg 25-26 2800 <2.0 7.5 26 <1.0 <1.0 14 <0.2 3.5 6.4 <1.0 2.2 <0.1 <1.0 13 <1.0 <1.0 <0.25 9.7 14

C-12-1 10/24/16 mg/kg 16-17 1700 <2.0 2.9 13 <1.0 <1.0 9.9 <0.2 2.2 4.3 <1.0 1.2 <0.1 <1.0 8.8 <1.0 <1.0 <0.25 6.1 7.4

C-12-2 10/24/16 mg/kg 22-23 1800 <2.0 2.9 17 <1.0 <1.0 11 <0.2 2.4 4.6 <1.0 1.3 <0.1 <1.0 8.2 <1.0 <1.0 <0.25 6.8 7.2

C-13-1 10/24/16 mg/kg 12-13 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-13-2 10/24/16 mg/kg 24-25 -- -- -- -- -- -- -- -- -- -- <1.0 -- <0.1 -- -- -- -- -- -- --

C-14-1 10/24/16 mg/kg 10-11 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.13 -- -- -- -- -- -- --

C-14-2 10/24/16 mg/kg 19-20 -- -- -- -- -- -- -- -- -- -- <1.0 -- 0.16 -- -- -- -- -- -- --

C-15 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.42 -- -- -- -- -- -- --

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

Results

USEPA Method

CAS No.

Method Detection Limit

Reporting Limit
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Table 2 - Total Metals in Sediment Samples
Combie Reservoir
Meadow Vista, California

Sample ID
Sample 
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Depth 
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6010B 6010B 6010B 6010B 6010B 6010B 6010B 3060A/7199 6010B 6010B 3050B 6010B 7471A 6010B 6010B 6010B 6010B 6010B 6010B 6010B

7429-90-5 7440-36-0 7440-38-2 7440-39-3 7440-41-7 7440-43-9 16065-83-1 18540-29-9 7440-48-4 7440-50-8 7440-57-5 7439-92-1 7439-97-6 7439-98-7 7440-02-0 7782-49-2 7440-22-4 7440-28-0 7440-62-2 7440-66-6

2.9 0.32 0.7 0.1 0.04 0.09 0.12 0.025 0.1 0.11 NL 0.11 0.005 - 0.02 0.13 0.10 0.88 0.12 0.041 0.20 0.49

25 2.0 1.0 1.0 1.0 1.0 1.0 0.2 1.0 2.0 1.0 1.0 0.10 1.0 1.0 1.0 1.0 0.25 1.0 1.0

7.70E+04 31 0.067 15,000 15 5.2 36,000 0.3 23 3,100 NE 80 1.0 390 490 390 390 0.78 390 23,000

1.10E+06 470 0.25 2.2E+05 210 7.3 2.7E+05 6.3 350 47,000 NE 320 4.5 5,800 3,100 5,800 1,500 12 1,000 3.5E+05

RSL RSL DTSC-SL RSL DTSC-SL DTSC-SL DTSC-SL RSL RSL RSL -- DTSC-SL DTSC-SL RSL DTSC-SL RSL RSL RSL DTSC-SL RSL

NE 500 500 10,000 10,000 100 2,500 500 2,500 18,000 NE 1,000 20 3,500 2,000 100 500 700 2,400 5,000

Screening   
Levels

Residential Soil

Commercial Soil

Basis for Screening Level

TTLC

Results

USEPA Method

CAS No.

Method Detection Limit

Reporting Limit

C-16 10/17/17 mg/kg 0-6.5 -- -- -- -- -- -- -- -- -- -- -- -- 0.63 -- -- -- -- -- -- --

C-17 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.47 -- -- -- -- -- -- --

C-18 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.48 -- -- -- -- -- -- --

C-19 10/17/17 mg/kg 0-5 -- -- -- -- -- -- -- -- -- -- -- -- 0.38 -- -- -- -- -- -- --

Notes:
1 Total chromium (CAS No. 7440-47-3) results compared to RSLs for Chromium III (CAS No. 16065-83-1) NL = not listed
CAS = Chemical Abstracts Service registry number RSL = USEPA Region 9 Regional Screening Level
DTSC-SL = California Department of Toxic Substances Control (DTSC) Screening Level (SL), as set forth in Human Health Risk Assessment (HHRA) Note 3 (DTSC; August 2017) TTLC = Total Threshold Limit Concentration
mg/kg = milligrams per kilogram -- = not analyzed
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Table 3 - Methylmercury in Sediment Samples

Combie Reservoir
Meadow Vista, California

Sample ID Sample Date Unit
Sample 
Depth    

(ft)

Moisture 
Content 

(%)

Methylmercury 
(ug/kg,           

wet weight)

Methylmercury 
(ug/kg,           

dry weight1)

C4-1 10/18/16 ug/kg 16-17 19 0.11 0.13
C4-2 10/18/16 ug/kg 26-27 30 <0.05 <0.05
C7-1 10/19/16 ug/kg 16-17 19 <0.05 <0.05
C7-2 10/19/16 ug/kg 28-29 18 <0.05 <0.05
C10-1 10/24/16 ug/kg 17-18 25 <0.05 <0.05
C10-2 10/24/16 ug/kg 31-32 9.7 <0.05 <0.05
C11-1 10/24/16 ug/kg 12-13 22 0.45 0.55
C11-2 10/24/16 ug/kg 25-26 8.4 0.08 J 0.09 J
C12-1 10/24/16 ug/kg 16-17 5.1 0.08 J 0.08 J
C12-2 10/24/16 ug/kg 22-23 10 <0.05 <0.05
C-15 10/17/17 ug/kg 0-5 27 0.25 0.32
C-16 10/17/17 ug/kg 0-6.5 33 0.36 0.48
C-17 10/17/17 ug/kg 0-5 26 0.16 0.20
C-18 10/17/17 ug/kg 0-5 35 0.36 0.49
C-19 10/17/17 ug/kg 0-5 27 0.26 0.33

Notes:
1  Dry weight estimated from wet weight laboratory result based on listed moisture content.
CAS = Chemical Abstracts Service
J = value was detected between MDL and RL and is an estimated value
RSL = USEPA Region 9 Regional Screening Level
ug/kg = micrograms per kilogram
USEPA = United States Environmental Protection Agency

Results

1630

22967-92-6

0.05

0.10

RSL

7,800

120,000

USEPA Method

CAS No.

Method Detection Limit

Reporting Limit

Residential Soil

Commercial Soil
Screening        

Levels
Basis for Screening Level
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Table 4 - Summary of Particle Size Analysis, Full Sediment Column

Combie Reservoir
Meadow Vista, California

3/8 in No. 4 No. 8 No. 16 No. 30 No. 50 No. 100 No. 200

C-1-COMP 10/19/16 0-22 100.0 100.0 100 100 97 92 61.7 45.4 SM Silty sand, brown (7.5YR 4/2)
C-2-COMP 10/19/16 0-32 100.0 99.9 94 90 89 82 71.1 58.9 ML Sandy silt, dark grayish brown (10YR 4/2)
C-3-COMP 10/19/16 0-21 100.0 100.0 100 100 97 81 60.0 41.1 SM Silty sand, dark grayish brown (10YR 4/2)
C-4-COMP 10/19/16 0-28 100.0 100.0 100 100 100 95 31.8 9.0 SP/SM Poorly graded sand, dark grayish brown (10YR 4/2)
C-5-COMP 10/19/16 0-16 98.0 98.0 97 95 94 89 71.9 56.2 ML Sandy silt, dark grayish brown (10YR 4/2)
C-6-COMP 10/20/16 0-29 99.3 99.1 99 98 96 80 49.4 34.3 SM Silty sand, dark grayish brown (10YR 4/2)
C-7-COMP 10/20/16 0-32 100.0 100.0 100 100 96 80 53.3 36.4 SM Silty sand, dark grayish brown (10YR 4/2)
C-8-COMP 10/20/16 0-28 99.7 99.7 99 98 95 82 66.1 54.3 ML Sandy silt, dark grayish brown (10YR 4/2)
C-9-COMP 10/24/16 0-25 98.7 98.7 98 98 96 85 63.9 45.4 SM Silty sand, dark grayish brown (10YR 4/2)

C-10-COMP 10/24/16 0-34 100.0 99.9 99 99 93 70 35.2 19.0 SM Silty sand, dark grayish brown (10YR 4/2)
C-11-COMP 10/24/16 0-30 99.7 99.5 99 99 95 72 43.1 29.0 SM Silty sand, dark grayish brown (10YR 4/2)
C-12-COMP 10/24/16 0-30 100.0 99.8 99 99 96 70 30.7 15.4 SM Silty sand, dark grayish brown (10YR 4/2)
C-13-COMP 10/24/16 0-25 99.1 99.1 99 99 92 64 34.8 19.3 SM Silty sand, dark grayish brown (10YR 4/2)

C-14-COMP 10/24/16 0-20 99.5 99.3 99 99 90 66 45.2 31.9 SM Silty sand, dark grayish brown (10YR 4/2)

99.6 99.5 98.7 98.1 94.7 79.1 51.3 35.4
0.4 0.5 1.3 1.9 5.3 20.9 48.7 64.6

0.5

64.1

35.4

Notes:
1  Results are based on ASTM D422 particle size analysis of 1.-5 inch diameter sediment column obtained by direct push.
2 Gravel content may be under-represented based on the sampling tools (1.5-inch inside diameter direct push core barrel)
    USCS = Unified Soil Classification System

DescriptionSample No. Date
Depth

(ft)

Percent Passing1 (% by mass) USCS 
Symbol

Average sand content (average percent passing No. 4 sieve and retained on No. 200 sieve)
Average fines content (silt and clay; average percent passing No. 200 sieve)

Average Percent Passing

Average Percent Retained

Average gravel2 content (average percent retained on No. 4 sieve)
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Table 5 - Summary of Particle Size Analysis for Shallow Sediment

Combie Reservoir
Meadow Vista, California

3/8 in No. 4 No. 8 No. 
16

No. 
30

No. 
50

No. 
100

No. 
200

C-15 10/13/17 0-5 100.0 100.0 100 100 100 100 89.3 70.5 ML Silt with sand, brown (10YR 4/4)
C-16 10/13/17 0-6.5 100.0 100.0 100 100 100 100 97.4 87.9 ML Silt, dark greyish brown (10YR 4/2)
C-17 10/13/17 0-5 100.0 100.0 100 100 98 50 63.4 48.2 SM Silty sand, brown (10YR 4/3)
C-18 10/13/17 0-5 100.0 100.0 100 100 100 100 98.6 88.3 ML Silt, light olive brown (2.5YR 5/6)

C-19 10/13/17 0-5 100.0 100.0 100 100 97 84 66.7 51.4 ML Sandy silt, brown (10YR 4/4)

100.0 100.0 100.0 100.0 99.0 86.8 83.1 69.3
0.0 0.0 0.0 0.0 1.0 13.2 16.9 30.7

0.0

30.7

69.3

Notes:
1  Results are based on ASTM D422 particle size analysis
USCS = Unified Soil Classification System

Average gravel2 content (average percent retained on No. 4 sieve)
Average sand content (average percent passing No. 4 sieve and retained on No. 200 sieve)
Average fines content (silt and clay; average percent passing No. 200 sieve)

Average Percent Passing

Average Percent Retained

Sample 
No.

Date
Depth

(ft)

Percent Passing1 (% by mass)
Description

USCS 
Symbol
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Analytical Laboratory Reports and Chain-of-Custody Documentation 
 



Monday, December 05, 2016

Bryan Botsford
Holdrege & Kull Consulting Engineers and Geologists
792 Searls Avenue
Nevada City, CA 95959

Re Lab Order: 

Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

Collected By: 

PO/Contract #: 

Bryan Botsford

Dear Bryan Botsford:

Enclosed are the analytical results for sample(s) received by the laboratory  on Thursday, October 27, 2016.  Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Enclosures

Project Manager: Eli N. Greenwald
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SAMPLE SUMMARY
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

  Lab ID   Sample ID Matrix Date Collected Date Received

R101304001 C4-1 Solid 10/19/2016 04:10 10/27/2016 10:45

R101304002 C4-2 Solid 10/18/2016 16:30 10/27/2016 10:45

R101304003 C7-1 Solid 10/19/2016 11:50 10/27/2016 10:45

R101304004 C7-2 Solid 10/19/2016 11:38 10/27/2016 10:45

R101304005 C10-1 Solid 10/24/2016 10:25 10/27/2016 10:45

R101304006 C10-2 Solid 10/24/2016 10:05 10/27/2016 10:45

R101304007 C11-1 Solid 10/24/2016 10:50 10/27/2016 10:45

R101304008 C11-2 Solid 10/24/2016 11:10 10/27/2016 10:45

R101304009 C12-1 Solid 10/24/2016 13:20 10/27/2016 10:45

R101304010 C12-2 Solid 10/24/2016 13:40 10/27/2016 10:45
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NARRATIVE
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

 General Qualifiers and Notes

Caltest authorizes this report to be reproduced only in its entirety. Results are specific to the sample(s) as submitted and only to
the parameter(s) reported.

Caltest certifies that all test results for wastewater and hazardous waste analyses meet all applicable NELAC requirements; all
microbiology and drinking water testing meet applicable ELAP requirements, unless stated otherwise.

All analyses performed by EPA Methods or Standard Methods (SM) 20th Edition except where noted (SMOL=online edition).

Caltest collects samples in compliance with 40 CFR, EPA Methods, Cal. Title 22, and Standard Methods.

Dilution Factors (DF) reported greater than '1' have been used to adjust the result, Reporting Limit (RL), and Method Detection
Limit (MDL).

All Solid, sludge, and/or biosolids data is reported in Wet Weight, unless otherwise specified.

Filtrations performed at Caltest for dissolved metals (excluding mercury) and/or pH analysis are not performed within the 15
minute holding time as specified by 40CFR 136.3 table II.

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the following definitions:

ND - Non Detect - indicates analytical result has not been detected.

RL - Reporting Limit is the quantitation limit at which the laboratory is able to detect an analyte. An analyte not detected at or
above the RL is reported as ND unless otherwise noted or qualified. For analyses pertaining to the State Implementation Plan of
the California Toxics Rule, the Caltest Reporting Limit (RL) is equivalent to the Minimum Level (ML). A standard is always run at or
below the ML. Where Reporting Limits are elevated due to dilution, the ML calibration criteria has been met.

J - reflects estimated analytical result value detected below the Reporting Limit (RL) and above the Method Detection Limit (MDL).
The 'J' flag is equivalent to the DNQ Estimated Concentration flag.

E - indicates an estimated analytical result value.

B - indicates the analyte has been detected in the blank associated with the sample.

NC - means not able to be calculated for RPD or Spike Recoveries.

SS - compound is a Surrogate Spike used per laboratory quality assurance manual.

NOTE: This document represents a complete Analytical Report for the samples referenced herein and should be retained as a
permanent record thereof.
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ANALYTICAL RESULTS
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

Solid results are reported on a wet weight basis.

 Lab ID

 Sample ID

R101304001 Date Collected

Date Received

10/19/2016 04:10

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C4-1

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

0.11 ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304002 Date Collected

Date Received

10/18/2016 16:30

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C4-2

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

ND ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304003 Date Collected

Date Received

10/19/2016 11:50

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C7-1

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

ND ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304004 Date Collected

Date Received

10/19/2016 11:38

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C7-2

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

ND ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304005 Date Collected

Date Received

10/24/2016 10:25

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C10-1

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

ND ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury
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ANALYTICAL RESULTS
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

Solid results are reported on a wet weight basis.

 Lab ID

 Sample ID

R101304006 Date Collected

Date Received

10/24/2016 10:05

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C10-2

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

ND ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304007 Date Collected

Date Received

10/24/2016 10:50

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C11-1

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

0.45 ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304008 Date Collected

Date Received

10/24/2016 11:10

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C11-2

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

J0.08 ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304009 Date Collected

Date Received

10/24/2016 13:20

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C12-1

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

J0.08 ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury

 Lab ID

 Sample ID

R101304010 Date Collected

Date Received

10/24/2016 13:40

10/27/2016 10:45

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C12-2

Prep Method: EPA 1630 JSPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 JSAnalyzed by:

ND ug/kg 0.10 0.05 1 12/01/16 00:00 MPR 14791 12/02/16 00:00 MHG 5450Methyl Mercury
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QUALITY CONTROL DATA
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

Analysis Description: 

Analysis Method: 

QC Batch:

QC Batch Method:

Methyl Mercury Analysis

EPA 1630

MPR/14791

EPA 1630

METHOD BLANK: 728455

Parameter Result

Blank Reporting

Limit MDL Units Qualifiers

ND 0.10 0.05 ug/kgMethyl Mercury

LABORATORY CONTROL SAMPLE: 728456

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec

% REC

Limits Qualifier

ug/kg 75 69.4 93 45-130Methyl Mercury

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 728458 728459

Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Qualifiers

R101304001 Spike MS MSD MS MSD % Rec Max

ug/kg 0.11 1 0.88 1.32 77 121 30-130 40 50Methyl Mercury
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QUALITY CONTROL DATA QUALIFIERS
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

QUALITY CONTROL PARAMETER QUALIFIERS

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the following
definitions:

NS - means not spiked and will not have recoveries reported for Analyte Spike Amounts

QC Codes Keys: These descriptors are used to help identify the specific QC samples and clarify the report.

MB - Method Blank

Method Blanks are reported to the same Method Detection Limits (MDLs) or Reporting Limits (RLs) as the analytical
samples in the corresponding QC batch.

LCS/LCSD - Laboratory Control Spike / Laboratory Control Spike Duplicate

DUP - Duplicate of Original Sample Matrix

MS/MSD - Matrix Spike / Matrix Spike Duplicate

RPD - Relative Percent Difference

%Recovery - Spike Recovery stated as a percentage
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QUALITY CONTROL DATA CROSS REFERENCE TABLE
 Lab Order: 

 Project ID: 

R101304

COMBIE RESERVOIR/ 4688-01

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Analytical Batch

R101304001 C4-1 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304002 C4-2 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304003 C7-1 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304004 C7-2 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304005 C10-1 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304006 C10-2 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304007 C11-1 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304008 C11-2 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304009 C12-1 EPA 1630 MPR/14791 EPA 1630 MHG/5450

R101304010 C12-2 EPA 1630 MPR/14791 EPA 1630 MHG/5450
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Monday, November 06, 2017

Bryan Botsford
Holdrege & Kull Consulting Engineers and Geologists
792 Searls Avenue
Nevada City, CA 95959

Re Lab Order: 

Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

Collected By: 

PO/Contract #: 

BRYAN BOTSFORD

PD/$900.00

Dear Bryan Botsford:

Enclosed are the analytical results for sample(s) received by the laboratory  on Friday, October 20, 2017.  Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Enclosures

Project Manager: Sandralyn Luna
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SAMPLE SUMMARY
 Lab Order: 

 Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

  Lab ID   Sample ID Matrix Date Collected Date Received

S100823001 C-15 Solid 10/17/2017 13:00 10/20/2017 09:32

S100823002 C-16 Solid 10/17/2017 13:30 10/20/2017 09:32

S100823003 C-17 Solid 10/17/2017 14:00 10/20/2017 09:32

S100823004 C-18 Solid 10/17/2017 14:30 10/20/2017 09:32

S100823005 C-19 Solid 10/17/2017 15:00 10/20/2017 09:32
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NARRATIVE
 Lab Order: 

 Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

 General Qualifiers and Notes

Caltest authorizes this report to be reproduced only in its entirety. Results are specific to the sample(s) as submitted and only to
the parameter(s) reported.

Caltest certifies that all test results for wastewater and hazardous waste analyses meet all applicable NELAC requirements; all
microbiology and drinking water testing meet applicable ELAP requirements, unless stated otherwise.

All analyses performed by EPA Methods or Standard Methods (SM) 20th Edition except where noted (SMOL=online edition).

Caltest collects samples in compliance with 40 CFR, EPA Methods, Cal. Title 22, and Standard Methods.

Dilution Factors (DF) reported greater than '1' have been used to adjust the result, Reporting Limit (RL), and Method Detection
Limit (MDL).

All Solid, sludge, and/or biosolids data is reported in Wet Weight, unless otherwise specified.

Filtrations performed at Caltest for dissolved metals (excluding mercury) and/or pH analysis are not performed within the 15
minute holding time as specified by 40CFR 136.3 table II.

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the following definitions:

ND - Non Detect - indicates analytical result has not been detected.

RL - Reporting Limit is the quantitation limit at which the laboratory is able to detect an analyte. An analyte not detected at or
above the RL is reported as ND unless otherwise noted or qualified. For analyses pertaining to the State Implementation Plan of
the California Toxics Rule, the Caltest Reporting Limit (RL) is equivalent to the Minimum Level (ML). A standard is always run at or
below the ML. Where Reporting Limits are elevated due to dilution, the ML calibration criteria has been met.

J - reflects estimated analytical result value detected below the Reporting Limit (RL) and above the Method Detection Limit (MDL).
The 'J' flag is equivalent to the DNQ Estimated Concentration flag.

E - indicates an estimated analytical result value.

B - indicates the analyte has been detected in the blank associated with the sample.

NC - means not able to be calculated for RPD or Spike Recoveries.

SS - compound is a Surrogate Spike used per laboratory quality assurance manual.

NOTE: This document represents a complete Analytical Report for the samples referenced herein and should be retained as a
permanent record thereof.
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ANALYTICAL RESULTS
 Lab Order: 

 Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

Solid results are reported on a wet weight basis.

 Lab ID

 Sample ID

S100823001 Date Collected

Date Received

10/17/2017 13:00

10/20/2017 09:32

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C-15

Prep Method: EPA 1630 MPIPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 MPIAnalyzed by:

0.25 ug/kg 0.10 0.05 1 10/31/17 00:00 MPR 15462 11/02/17 00:00 MHG 5725Methyl Mercury (as Hg)

 Lab ID

 Sample ID

S100823002 Date Collected

Date Received

10/17/2017 13:30

10/20/2017 09:32

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C-16

Prep Method: EPA 1630 MPIPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 MPIAnalyzed by:

0.36 ug/kg 0.10 0.05 1 10/31/17 00:00 MPR 15462 11/02/17 00:00 MHG 5725Methyl Mercury (as Hg)

 Lab ID

 Sample ID

S100823003 Date Collected

Date Received

10/17/2017 14:00

10/20/2017 09:32

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C-17

Prep Method: EPA 1630 MPIPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 MPIAnalyzed by:

0.16 ug/kg 0.10 0.05 1 10/31/17 00:00 MPR 15462 11/02/17 00:00 MHG 5725Methyl Mercury (as Hg)

 Lab ID

 Sample ID

S100823004 Date Collected

Date Received

10/17/2017 14:30

10/20/2017 09:32

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C-18

Prep Method: EPA 1630 MPIPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 MPIAnalyzed by:

0.36 ug/kg 0.10 0.05 1 10/31/17 00:00 MPR 15462 11/02/17 00:00 MHG 5725Methyl Mercury (as Hg)

 Lab ID

 Sample ID

S100823005 Date Collected

Date Received

10/17/2017 15:00

10/20/2017 09:32

Matrix Solid

Results are expressed as wet weight values

 Parameters Result Units R. L. MDL DF Prepared Batch Analyzed Batch Qual

C-19

Prep Method: EPA 1630 MPIPrep by:Methyl Mercury Analysis

Analytical Method: EPA 1630 MPIAnalyzed by:

0.26 ug/kg 0.10 0.05 1 10/31/17 00:00 MPR 15462 11/02/17 00:00 MHG 5725Methyl Mercury (as Hg)
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QUALITY CONTROL DATA
 Lab Order: 

 Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

Analysis Description: 

Analysis Method: 

QC Batch:

QC Batch Method:

Methyl Mercury Analysis

EPA 1630

MPR/15462

EPA 1630

METHOD BLANK: 785970

Parameter Result

Blank Reporting

Limit MDL Units Qualifiers

ND 0.10 0.05 ug/kgMethyl Mercury (as Hg)

LABORATORY CONTROL SAMPLE: 785971

Parameter Units

Spike

Conc.

LCS

Result

LCS

% Rec

% REC

Limits Qualifier

ug/kg 75 77.6 103 35-155Methyl Mercury (as Hg)

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 785973 785974

Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Qualifiers

S100823001 Spike MS MSD MS MSD % Rec Max

ug/kg 0.25 1 1.09 1.07 84 82 30-178 1.9 50Methyl Mercury (as Hg)
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QUALITY CONTROL DATA QUALIFIERS
 Lab Order: 

 Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

QUALITY CONTROL PARAMETER QUALIFIERS

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the following
definitions:

NS - means not spiked and will not have recoveries reported for Analyte Spike Amounts

QC Codes Keys: These descriptors are used to help identify the specific QC samples and clarify the report.

MB - Method Blank

Method Blanks are reported to the same Method Detection Limits (MDLs) or Reporting Limits (RLs) as the analytical
samples in the corresponding QC batch.

LCS/LCSD - Laboratory Control Spike / Laboratory Control Spike Duplicate

DUP - Duplicate of Original Sample Matrix

MS/MSD - Matrix Spike / Matrix Spike Duplicate

RPD - Relative Percent Difference

%Recovery - Spike Recovery stated as a percentage

Page 6 of 7

NELAP/ORELAP Certification 4036 CA-ELAP Certification 1664

(707) 258-4000 • Fax (707) 226-1001 • e-mail: info@caltestlabs.com
1885 North Kelly Road • Napa, California 94558

without the written consent of CALTEST ANALYTICAL LABORATORY

This report  shall not be reproduced, except in full,

REPORT OF LABORATORY ANALYSIS11/6/2017 12:43



QUALITY CONTROL DATA CROSS REFERENCE TABLE
 Lab Order: 

 Project ID: 

S100823

COMBIE RESERVOIR / 4688-01

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Analytical Batch

S100823001 C-15 EPA 1630 MPR/15462 EPA 1630 MHG/5725

S100823002 C-16 EPA 1630 MPR/15462 EPA 1630 MHG/5725

S100823003 C-17 EPA 1630 MPR/15462 EPA 1630 MHG/5725

S100823004 C-18 EPA 1630 MPR/15462 EPA 1630 MHG/5725

S100823005 C-19 EPA 1630 MPR/15462 EPA 1630 MHG/5725
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November 09, 2016

792 Searls Avenue

Nevada City, CA 95959

Bryan Botsford

Tel: (530) 478-1305  

Fax:(530) 478-1019

Holdrege & Kull Consulting Engineers & Geologists
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

TCEQ No. : T104704502

Re: ATL Work Order Number :

Client Reference :

1603809

Enclosed are the results for sample(s) received on October 27, 2016 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

COMBIE RESERVOIR,4688-01

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

C-1-1 1603809-01 Soil 10/19/16  13:35 10/27/16  12:30

C-1-2 1603809-02 Soil 10/19/16  14:00 10/27/16  12:30

C-2-1 1603809-03 Soil 10/19/16  14:30 10/27/16  12:30

C-2-2 1603809-04 Soil 10/19/16  14:40 10/27/16  12:30

C-3-1 1603809-05 Soil 10/19/16  15:00 10/27/16  12:30

C-3-2 1603809-06 Soil 10/19/16  15:20 10/27/16  12:30

C-4-1 1603809-07 Soil 10/19/16  16:18 10/27/16  12:30

C-4-2 1603809-08 Soil 10/19/16  16:25 10/27/16  12:30

C-5-1 1603809-09 Soil 10/19/16  16:50 10/27/16  12:30

C-5-2 1603809-10 Soil 10/19/16  17:00 10/27/16  12:30

C-6-1 1603809-11 Soil 10/20/16  10:45 10/27/16  12:30

C-6-2 1603809-12 Soil 10/20/16  10:50 10/27/16  12:30

C-7-1 1603809-13 Soil 10/20/16  11:50 10/27/16  12:30

C-7-2 1603809-14 Soil 10/20/16  11:55 10/27/16  12:30

C-8-1 1603809-15 Soil 10/20/16  12:00 10/27/16  12:30

C-8-2 1603809-16 Soil 10/20/16  12:15 10/27/16  12:30

C-9-1 1603809-17 Soil 10/24/16  13:30 10/27/16  12:30

C-9-2 1603809-18 Soil 10/24/16  13:45 10/27/16  12:30

C-10-1 1603809-19 Soil 10/24/16  10:10 10/27/16  12:30

C-10-2 1603809-20 Soil 10/24/16  10:20 10/27/16  12:30

C-11-1 1603809-21 Soil 10/24/16  11:00 10/27/16  12:30

C-11-2 1603809-22 Soil 10/24/16  11:10 10/27/16  12:30

C-12-1 1603809-23 Soil 10/24/16  12:15 10/27/16  12:30

C-12-2 1603809-24 Soil 10/24/16  12:30 10/27/16  12:30

C-13-1 1603809-25 Soil 10/24/16  13:50 10/27/16  12:30

C-13-2 1603809-26 Soil 10/24/16  14:00 10/27/16  12:30

C-14-1 1603809-27 Soil 10/24/16  14:15 10/27/16  12:30

C-14-2 1603809-28 Soil 10/24/16  14:30 10/27/16  12:30

Samples for Hexavalent Chromium (7199) were subcontracted to Asset Laboratories with ELAP Cert.# 2676.

CASE NARRATIVE

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-01

Client Sample ID C-1-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1020Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:191.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 12:550.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-02

Client Sample ID C-1-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1021Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:251.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 12:570.100.22Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-03

Client Sample ID C-2-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1018Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:271.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 12:590.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-04

Client Sample ID C-2-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1025Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:291.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:010.100.18Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-05

Client Sample ID C-3-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.104.4Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:311.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:070.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-06

Client Sample ID C-3-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1036Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:331.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:090.100.61Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-07

Client Sample ID C-4-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1019Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:39254700Aluminum

1 B6K0189 11/04/2016 11/07/16 11:391.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0052 11/03/2016 11/04/16 10:262.0NDAntimony

1 B6K0052 11/03/2016 11/04/16 10:261.06.0Arsenic

1 B6K0052 11/03/2016 11/04/16 10:261.025Barium

1 B6K0052 11/03/2016 11/04/16 10:261.0NDBeryllium

1 B6K0052 11/03/2016 11/04/16 10:261.0NDCadmium

1 B6K0052 11/03/2016 11/04/16 10:261.015Chromium

1 B6K0052 11/03/2016 11/04/16 10:261.03.6Cobalt

1 B6K0052 11/03/2016 11/04/16 10:262.06.7Copper

1 B6K0052 11/03/2016 11/04/16 10:261.02.1Lead

1 B6K0052 11/03/2016 11/04/16 10:261.0NDMolybdenum

1 B6K0052 11/03/2016 11/04/16 10:261.014Nickel

1 B6K0052 11/03/2016 11/04/16 10:261.0NDSelenium

1 B6K0052 11/03/2016 11/04/16 10:261.0NDSilver

1 B6K0052 11/03/2016 11/04/16 10:261.0NDThallium

1 B6K0052 11/03/2016 11/04/16 10:261.011Vanadium

1 B6K0052 11/03/2016 11/04/16 10:261.011Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:110.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-08

Client Sample ID C-4-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1030Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:40 E2522000Aluminum

1 B6K0189 11/04/2016 11/07/16 11:401.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0052 11/03/2016 11/04/16 10:272.0NDAntimony

1 B6K0052 11/03/2016 11/04/16 10:271.09.1Arsenic

1 B6K0052 11/03/2016 11/04/16 10:271.061Barium

1 B6K0052 11/03/2016 11/04/16 10:271.0NDBeryllium

1 B6K0052 11/03/2016 11/04/16 10:271.0NDCadmium

1 B6K0052 11/03/2016 11/04/16 10:271.051Chromium

1 B6K0052 11/03/2016 11/04/16 10:271.05.4Cobalt

1 B6K0052 11/03/2016 11/04/16 10:272.025Copper

1 B6K0052 11/03/2016 11/04/16 10:271.07.0Lead

1 B6K0052 11/03/2016 11/04/16 10:271.0NDMolybdenum

1 B6K0052 11/03/2016 11/04/16 10:271.020Nickel

1 B6K0052 11/03/2016 11/04/16 10:271.0NDSelenium

1 B6K0052 11/03/2016 11/04/16 10:271.0NDSilver

1 B6K0052 11/03/2016 11/04/16 10:271.0NDThallium

1 B6K0052 11/03/2016 11/04/16 10:271.064Vanadium

1 B6K0052 11/03/2016 11/04/16 10:271.022Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:130.100.30Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-09

Client Sample ID C-5-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1030Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:421.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:150.100.48Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 11 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-10

Client Sample ID C-5-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1016Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:441.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:170.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 12 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-11

Client Sample ID C-6-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1031Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:451.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:190.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 13 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-12

Client Sample ID C-6-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1014Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:471.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:210.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 14 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-13

Client Sample ID C-7-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1019Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:49252500Aluminum

1 B6K0189 11/04/2016 11/07/16 11:491.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0052 11/03/2016 11/04/16 10:322.0NDAntimony

1 B6K0052 11/03/2016 11/04/16 10:321.03.0Arsenic

1 B6K0052 11/03/2016 11/04/16 10:321.019Barium

1 B6K0052 11/03/2016 11/04/16 10:321.0NDBeryllium

1 B6K0052 11/03/2016 11/04/16 10:321.0NDCadmium

1 B6K0052 11/03/2016 11/04/16 10:321.016Chromium

1 B6K0052 11/03/2016 11/04/16 10:321.02.9Cobalt

1 B6K0052 11/03/2016 11/04/16 10:322.06.5Copper

1 B6K0052 11/03/2016 11/04/16 10:321.01.5Lead

1 B6K0052 11/03/2016 11/04/16 10:321.0NDMolybdenum

1 B6K0052 11/03/2016 11/04/16 10:321.012Nickel

1 B6K0052 11/03/2016 11/04/16 10:321.0NDSelenium

1 B6K0052 11/03/2016 11/04/16 10:321.0NDSilver

1 B6K0052 11/03/2016 11/04/16 10:321.0NDThallium

1 B6K0052 11/03/2016 11/04/16 10:321.010Vanadium

1 B6K0052 11/03/2016 11/04/16 10:321.010Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:230.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 15 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-14

Client Sample ID C-7-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1018Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:52251700Aluminum

1 B6K0189 11/04/2016 11/07/16 11:521.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0052 11/03/2016 11/04/16 10:342.0NDAntimony

1 B6K0052 11/03/2016 11/04/16 10:341.03.0Arsenic

1 B6K0052 11/03/2016 11/04/16 10:341.013Barium

1 B6K0052 11/03/2016 11/04/16 10:341.0NDBeryllium

1 B6K0052 11/03/2016 11/04/16 10:341.0NDCadmium

1 B6K0052 11/03/2016 11/04/16 10:341.012Chromium

1 B6K0052 11/03/2016 11/04/16 10:341.02.0Cobalt

1 B6K0052 11/03/2016 11/04/16 10:342.04.6Copper

1 B6K0052 11/03/2016 11/04/16 10:341.01.2Lead

1 B6K0052 11/03/2016 11/04/16 10:341.0NDMolybdenum

1 B6K0052 11/03/2016 11/04/16 10:341.08.3Nickel

1 B6K0052 11/03/2016 11/04/16 10:341.0NDSelenium

1 B6K0052 11/03/2016 11/04/16 10:341.0NDSilver

1 B6K0052 11/03/2016 11/04/16 10:341.0NDThallium

1 B6K0052 11/03/2016 11/04/16 10:341.06.1Vanadium

1 B6K0052 11/03/2016 11/04/16 10:341.07.6Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:250.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 16 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-15

Client Sample ID C-8-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: BL

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 11:300.1021Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:541.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:320.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 17 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-16

Client Sample ID C-8-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1020Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 11:561.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:340.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 18 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-17

Client Sample ID C-9-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1028Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 12:021.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:360.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 19 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-18

Client Sample ID C-9-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1016Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 12:041.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:380.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 20 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-19

Client Sample ID C-10-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.1025Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 12:06254700Aluminum

1 B6K0189 11/04/2016 11/07/16 12:061.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0052 11/03/2016 11/04/16 10:422.0NDAntimony

1 B6K0052 11/03/2016 11/04/16 10:421.07.2Arsenic

1 B6K0052 11/03/2016 11/04/16 10:421.046Barium

1 B6K0052 11/03/2016 11/04/16 10:421.0NDBeryllium

1 B6K0052 11/03/2016 11/04/16 10:421.0NDCadmium

1 B6K0052 11/03/2016 11/04/16 10:421.019Chromium

1 B6K0052 11/03/2016 11/04/16 10:421.04.8Cobalt

1 B6K0052 11/03/2016 11/04/16 10:422.09.7Copper

1 B6K0052 11/03/2016 11/04/16 10:421.03.4Lead

1 B6K0052 11/03/2016 11/04/16 10:421.0NDMolybdenum

1 B6K0052 11/03/2016 11/04/16 10:421.018Nickel

1 B6K0052 11/03/2016 11/04/16 10:421.0NDSelenium

1 B6K0052 11/03/2016 11/04/16 10:421.0NDSilver

1 B6K0052 11/03/2016 11/04/16 10:421.0NDThallium

1 B6K0052 11/03/2016 11/04/16 10:421.015Vanadium

1 B6K0052 11/03/2016 11/04/16 10:421.016Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0131 11/03/2016 11/04/16 13:400.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 21 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-20

Client Sample ID C-10-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0093 11/01/2016 11/01/16 12:000.109.7Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0189 11/04/2016 11/07/16 12:08253500Aluminum

1 B6K0189 11/04/2016 11/07/16 12:081.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0052 11/03/2016 11/04/16 10:432.0NDAntimony

1 B6K0052 11/03/2016 11/04/16 10:431.011Arsenic

1 B6K0052 11/03/2016 11/04/16 10:431.031Barium

1 B6K0052 11/03/2016 11/04/16 10:431.0NDBeryllium

1 B6K0052 11/03/2016 11/04/16 10:431.0NDCadmium

1 B6K0052 11/03/2016 11/04/16 10:431.015Chromium

1 B6K0052 11/03/2016 11/04/16 10:431.04.4Cobalt

1 B6K0052 11/03/2016 11/04/16 10:432.07.3Copper

1 B6K0052 11/03/2016 11/04/16 10:431.02.2Lead

1 B6K0052 11/03/2016 11/04/16 10:431.0NDMolybdenum

1 B6K0052 11/03/2016 11/04/16 10:431.015Nickel

1 B6K0052 11/03/2016 11/04/16 10:431.0NDSelenium

1 B6K0052 11/03/2016 11/04/16 10:431.0NDSilver

1 B6K0052 11/03/2016 11/04/16 10:431.0NDThallium

1 B6K0052 11/03/2016 11/04/16 10:431.011Vanadium

1 B6K0052 11/03/2016 11/04/16 10:431.014Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:000.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 22 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-21

Client Sample ID C-11-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.1022Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 12:14255600Aluminum

1 B6K0190 11/04/2016 11/07/16 12:141.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0053 11/03/2016 11/04/16 09:502.0NDAntimony

1 B6K0053 11/03/2016 11/04/16 09:501.03.9Arsenic

1 B6K0053 11/03/2016 11/04/16 09:501.038Barium

1 B6K0053 11/03/2016 11/04/16 09:501.0NDBeryllium

1 B6K0053 11/03/2016 11/04/16 09:501.0NDCadmium

1 B6K0053 11/03/2016 11/04/16 09:501.033Chromium

1 B6K0053 11/03/2016 11/04/16 09:501.06.7Cobalt

1 B6K0053 11/03/2016 11/04/16 09:502.012Copper

1 B6K0053 11/03/2016 11/04/16 09:501.03.1Lead

1 B6K0053 11/03/2016 11/04/16 09:501.0NDMolybdenum

1 B6K0053 11/03/2016 11/04/16 09:501.036Nickel

1 B6K0053 11/03/2016 11/04/16 09:501.0NDSelenium

1 B6K0053 11/03/2016 11/04/16 09:501.0NDSilver

1 B6K0053 11/03/2016 11/04/16 09:501.0NDThallium

1 B6K0053 11/03/2016 11/04/16 09:501.018Vanadium

1 B6K0053 11/03/2016 11/04/16 09:501.015Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:020.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 23 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-22

Client Sample ID C-11-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.108.4Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 12:19252800Aluminum

1 B6K0190 11/04/2016 11/07/16 12:191.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0053 11/03/2016 11/04/16 09:562.0NDAntimony

1 B6K0053 11/03/2016 11/04/16 09:561.07.5Arsenic

1 B6K0053 11/03/2016 11/04/16 09:561.026Barium

1 B6K0053 11/03/2016 11/04/16 09:561.0NDBeryllium

1 B6K0053 11/03/2016 11/04/16 09:561.0NDCadmium

1 B6K0053 11/03/2016 11/04/16 09:561.014Chromium

1 B6K0053 11/03/2016 11/04/16 09:561.03.5Cobalt

1 B6K0053 11/03/2016 11/04/16 09:562.06.4Copper

1 B6K0053 11/03/2016 11/04/16 09:561.02.2Lead

1 B6K0053 11/03/2016 11/04/16 09:561.0NDMolybdenum

1 B6K0053 11/03/2016 11/04/16 09:561.013Nickel

1 B6K0053 11/03/2016 11/04/16 09:561.0NDSelenium

1 B6K0053 11/03/2016 11/04/16 09:561.0NDSilver

1 B6K0053 11/03/2016 11/04/16 09:561.0NDThallium

1 B6K0053 11/03/2016 11/04/16 09:561.09.7Vanadium

1 B6K0053 11/03/2016 11/04/16 09:561.014Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:040.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 24 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-23

Client Sample ID C-12-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.105.1Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 13:22251700Aluminum

1 B6K0190 11/04/2016 11/07/16 13:221.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0053 11/03/2016 11/04/16 09:572.0NDAntimony

1 B6K0053 11/03/2016 11/04/16 09:571.02.9Arsenic

1 B6K0053 11/03/2016 11/04/16 09:571.013Barium

1 B6K0053 11/03/2016 11/04/16 09:571.0NDBeryllium

1 B6K0053 11/03/2016 11/04/16 09:571.0NDCadmium

1 B6K0053 11/03/2016 11/04/16 09:571.09.9Chromium

1 B6K0053 11/03/2016 11/04/16 09:571.02.2Cobalt

1 B6K0053 11/03/2016 11/04/16 09:572.04.3Copper

1 B6K0053 11/03/2016 11/04/16 09:571.01.2Lead

1 B6K0053 11/03/2016 11/04/16 09:571.0NDMolybdenum

1 B6K0053 11/03/2016 11/04/16 09:571.08.8Nickel

1 B6K0053 11/03/2016 11/04/16 09:571.0NDSelenium

1 B6K0053 11/03/2016 11/04/16 09:571.0NDSilver

1 B6K0053 11/03/2016 11/04/16 09:571.0NDThallium

1 B6K0053 11/03/2016 11/04/16 09:571.06.1Vanadium

1 B6K0053 11/03/2016 11/04/16 09:571.07.4Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:100.10NDMercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 25 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-24

Client Sample ID C-12-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.1010Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 13:25251800Aluminum

1 B6K0190 11/04/2016 11/07/16 13:251.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Title 22 Metals by ICP-AES EPA 6010B Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0053 11/03/2016 11/04/16 09:582.0NDAntimony

1 B6K0053 11/03/2016 11/04/16 09:581.02.9Arsenic

1 B6K0053 11/03/2016 11/04/16 09:581.017Barium

1 B6K0053 11/03/2016 11/04/16 09:581.0NDBeryllium

1 B6K0053 11/03/2016 11/04/16 09:581.0NDCadmium

1 B6K0053 11/03/2016 11/04/16 09:581.011Chromium

1 B6K0053 11/03/2016 11/04/16 09:581.02.4Cobalt

1 B6K0053 11/03/2016 11/04/16 09:582.04.6Copper

1 B6K0053 11/03/2016 11/04/16 09:581.01.3Lead

1 B6K0053 11/03/2016 11/04/16 09:581.0NDMolybdenum

1 B6K0053 11/03/2016 11/04/16 09:581.08.2Nickel

1 B6K0053 11/03/2016 11/04/16 09:581.0NDSelenium

1 B6K0053 11/03/2016 11/04/16 09:581.0NDSilver

1 B6K0053 11/03/2016 11/04/16 09:581.0NDThallium

1 B6K0053 11/03/2016 11/04/16 09:581.06.8Vanadium

1 B6K0053 11/03/2016 11/04/16 09:581.07.2Zinc

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:120.10NDMercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-25

Client Sample ID C-13-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.1012Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 13:271.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:140.10NDMercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-26

Client Sample ID C-13-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.104.4Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 13:291.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:160.10NDMercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-27

Client Sample ID C-14-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.1021Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 13:321.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:180.100.13Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1603809-28

Client Sample ID C-14-2

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: PT

Result

(% by Weight)(% by Weight)

PQL

1 B6K0094 11/01/2016 11/01/16 12:000.1023Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/kg)(mg/kg)

PQL

1 B6K0190 11/04/2016 11/07/16 13:331.0NDGold

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: SB

Result

(mg/kg)(mg/kg)

PQL

1 B6K0132 11/04/2016 11/04/16 14:200.100.16Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

QUALITY CONTROL SECTION

Percent Moisture - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(% by Weight) (% by Weight) Notes

Batch B6K0093 - No_Prep_WC1_S

Duplicate (B6K0093-DUP1) Source: 1603809-20 Prepared: 11/1/2016 Analyzed: 11/1/2016

10.9651 0.10 9.68858 NR 12.4 30Percent Moisture
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Percent Moisture - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(% by Weight) (% by Weight) Notes

Batch B6K0094 - No_Prep_WC1_S

Duplicate (B6K0094-DUP1) Source: 1603809-28 Prepared: 11/1/2016 Analyzed: 11/1/2016

21.5473 0.10 22.6134 NR 4.83 30Percent Moisture
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0052 - EPA 3050B_S

Blank (B6K0052-BLK1) Prepared: 11/3/2016 Analyzed: 11/4/2016

ND 25 NRAluminum

ND 1.0 NRGold

LCS (B6K0052-BS1) Prepared: 11/3/2016 Analyzed: 11/4/2016

1001.76 25 1000.00 100 80 - 120Aluminum

ND 1.0 50.0000 NR 80 - 120Gold

Matrix Spike (B6K0052-MS1) Source: 1603809-20 Prepared: 11/3/2016 Analyzed: 11/4/2016

3512.35 25 1000.00 2782.86 72.9 0 - 256Aluminum

ND 1.0 125.000 ND NR 70 - 130Gold

Matrix Spike Dup (B6K0052-MSD1) Source: 1603809-20 Prepared: 11/3/2016 Analyzed: 11/4/2016

3660.68 25 1000.00 2782.86 87.8 0 - 256 4.14 20Aluminum

ND 1.0 125.000 ND NR 70 - 130 20Gold
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0053 - EPA 3050B_S

Blank (B6K0053-BLK1) Prepared: 11/3/2016 Analyzed: 11/4/2016

ND 25 NRAluminum

ND 1.0 NRGold

LCS (B6K0053-BS1) Prepared: 11/3/2016 Analyzed: 11/4/2016

975.841 25 1000.00 97.6 80 - 120Aluminum

ND 1.0 50.0000 NR 80 - 120Gold

Matrix Spike (B6K0053-MS1) Source: 1603809-21 Prepared: 11/3/2016 Analyzed: 11/4/2016

5460.00 25 1000.00 4293.55 117 0 - 256Aluminum

ND 1.0 125.000 ND NR 70 - 130Gold

Matrix Spike Dup (B6K0053-MSD1) Source: 1603809-21 Prepared: 11/3/2016 Analyzed: 11/4/2016

4697.90 25 1000.00 4293.55 40.4 0 - 256 15.0 20Aluminum

ND 1.0 125.000 ND NR 70 - 130 20Gold
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0189 - EPA 3050B_S

Blank (B6K0189-BLK1) Prepared: 11/4/2016 Analyzed: 11/7/2016

ND 25 NRAluminum

ND 1.0 NRGold

LCS (B6K0189-BS1) Prepared: 11/4/2016 Analyzed: 11/7/2016

1013.38 25 1000.00 101 80 - 120Aluminum

47.7451 1.0 50.0000 95.5 80 - 120Gold

Matrix Spike (B6K0189-MS1) Source: 1603809-01RE1 Prepared: 11/4/2016 Analyzed: 11/7/2016

3831.21 25 1000.00 2100.39 173 0 - 256Aluminum

112.078 1.0 125.000 ND 89.7 70 - 130Gold

Matrix Spike Dup (B6K0189-MSD1) Source: 1603809-01RE1 Prepared: 11/4/2016 Analyzed: 11/7/2016

5186.83 25 1000.00 2100.39 309 0 - 256 30.1 20 M1, RAluminum

113.814 1.0 125.000 ND 91.1 70 - 130 1.54 20Gold
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0190 - EPA 3050B_S

Blank (B6K0190-BLK1) Prepared: 11/4/2016 Analyzed: 11/7/2016

ND 25 NRAluminum

ND 1.0 NRGold

LCS (B6K0190-BS1) Prepared: 11/4/2016 Analyzed: 11/7/2016

979.754 25 1000.00 98.0 80 - 120Aluminum

47.0168 1.0 50.0000 94.0 80 - 120Gold

Matrix Spike (B6K0190-MS1) Source: 1603809-21RE1 Prepared: 11/4/2016 Analyzed: 11/7/2016

7906.06 25 995.025 5552.70 237 0 - 256Aluminum

108.486 1.0 124.378 ND 87.2 70 - 130Gold

Matrix Spike Dup (B6K0190-MSD1) Source: 1603809-21RE1 Prepared: 11/4/2016 Analyzed: 11/7/2016

8040.59 25 1000.00 5552.70 249 0 - 256 1.69 20Aluminum

110.982 1.0 125.000 ND 88.8 70 - 130 2.27 20Gold
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0052 - EPA 3050B_S

Blank (B6K0052-BLK1) Prepared: 11/3/2016 Analyzed: 11/4/2016

ND 2.0 NRAntimony

ND 1.0 NRArsenic

ND 1.0 NRBarium

ND 1.0 NRBeryllium

ND 1.0 NRCadmium

ND 1.0 NRChromium

ND 1.0 NRCobalt

ND 2.0 NRCopper

ND 1.0 NRLead

ND 1.0 NRMolybdenum

ND 1.0 NRNickel

ND 1.0 NRSelenium

ND 1.0 NRSilver

ND 1.0 NRThallium

ND 1.0 NRVanadium

ND 1.0 NRZinc

LCS (B6K0052-BS1) Prepared: 11/3/2016 Analyzed: 11/4/2016

47.8425 2.0 50.0000 95.7 80 - 120Antimony

46.7909 1.0 50.0000 93.6 80 - 120Arsenic

50.7000 1.0 50.0000 101 80 - 120Barium

47.5825 1.0 50.0000 95.2 80 - 120Beryllium

48.2581 1.0 50.0000 96.5 80 - 120Cadmium

51.2162 1.0 50.0000 102 80 - 120Chromium

48.0602 1.0 50.0000 96.1 80 - 120Cobalt

53.7460 2.0 50.0000 107 80 - 120Copper

48.9027 1.0 50.0000 97.8 80 - 120Lead

47.7433 1.0 50.0000 95.5 80 - 120Molybdenum

49.0666 1.0 50.0000 98.1 80 - 120Nickel

44.1080 1.0 50.0000 88.2 80 - 120Selenium

49.1861 1.0 50.0000 98.4 80 - 120Silver

47.9513 1.0 50.0000 95.9 80 - 120Thallium

51.2872 1.0 50.0000 103 80 - 120Vanadium

47.4556 1.0 50.0000 94.9 80 - 120Zinc

Matrix Spike (B6K0052-MS1) Source: 1603809-20 Prepared: 11/3/2016 Analyzed: 11/4/2016

95.6192 2.0 125.000 ND 76.5 34 - 103Antimony

109.467 1.0 125.000 10.6924 79.0 59 - 103Arsenic

131.626 1.0 125.000 31.0318 80.5 30 - 134Barium

100.382 1.0 125.000 0.110644 80.2 62 - 105Beryllium

98.7736 1.0 125.000 ND 79.0 53 - 102Cadmium

118.542 1.0 125.000 14.6289 83.1 51 - 111Chromium

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 37 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

Batch B6K0052 - EPA 3050B_S (continued)

Matrix Spike (B6K0052-MS1) - Continued Source: 1603809-20 Prepared: 11/3/2016 Analyzed: 11/4/2016

102.371 1.0 125.000 4.37106 78.4 55 - 105Cobalt

116.242 2.0 125.000 7.27050 87.2 53 - 126Copper

103.763 1.0 125.000 2.23482 81.2 34 - 129Lead

99.9428 1.0 125.000 0.210504 79.8 57 - 105Molybdenum

116.381 1.0 125.000 14.6044 81.4 49 - 109Nickel

92.1664 1.0 125.000 ND 73.7 57 - 99Selenium

102.093 1.0 125.000 ND 81.7 64 - 105Silver

97.5052 1.0 125.000 ND 78.0 46 - 105Thallium

115.995 1.0 125.000 11.2907 83.8 60 - 109Vanadium

112.364 1.0 125.000 13.7950 78.9 29 - 122Zinc

Matrix Spike Dup (B6K0052-MSD1) Source: 1603809-20 Prepared: 11/3/2016 Analyzed: 11/4/2016

99.3000 2.0 125.000 ND 79.4 34 - 103 3.78 20Antimony

114.460 1.0 125.000 10.6924 83.0 59 - 103 4.46 20Arsenic

136.962 1.0 125.000 31.0318 84.7 30 - 134 3.97 20Barium

107.461 1.0 125.000 0.110644 85.9 62 - 105 6.81 20Beryllium

100.654 1.0 125.000 ND 80.5 53 - 102 1.89 20Cadmium

121.341 1.0 125.000 14.6289 85.4 51 - 111 2.33 20Chromium

104.820 1.0 125.000 4.37106 80.4 55 - 105 2.36 20Cobalt

119.877 2.0 125.000 7.27050 90.1 53 - 126 3.08 20Copper

108.608 1.0 125.000 2.23482 85.1 34 - 129 4.56 20Lead

102.499 1.0 125.000 0.210504 81.8 57 - 105 2.53 20Molybdenum

119.248 1.0 125.000 14.6044 83.7 49 - 109 2.43 20Nickel

96.2898 1.0 125.000 ND 77.0 57 - 99 4.38 20Selenium

104.861 1.0 125.000 ND 83.9 64 - 105 2.68 20Silver

102.455 1.0 125.000 ND 82.0 46 - 105 4.95 20Thallium

119.878 1.0 125.000 11.2907 86.9 60 - 109 3.29 20Vanadium

116.054 1.0 125.000 13.7950 81.8 29 - 122 3.23 20Zinc
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Title 22 Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0053 - EPA 3050B_S

Blank (B6K0053-BLK1) Prepared: 11/3/2016 Analyzed: 11/4/2016

ND 2.0 NRAntimony

ND 1.0 NRArsenic

ND 1.0 NRBarium

ND 1.0 NRBeryllium

ND 1.0 NRCadmium

ND 1.0 NRChromium

ND 1.0 NRCobalt

ND 2.0 NRCopper

ND 1.0 NRLead

ND 1.0 NRMolybdenum

ND 1.0 NRNickel

ND 1.0 NRSelenium

ND 1.0 NRSilver

ND 1.0 NRThallium

ND 1.0 NRVanadium

ND 1.0 NRZinc

LCS (B6K0053-BS1) Prepared: 11/3/2016 Analyzed: 11/4/2016

47.9235 2.0 50.0000 95.8 80 - 120Antimony

46.3392 1.0 50.0000 92.7 80 - 120Arsenic

49.1313 1.0 50.0000 98.3 80 - 120Barium

47.5015 1.0 50.0000 95.0 80 - 120Beryllium

46.8633 1.0 50.0000 93.7 80 - 120Cadmium

49.7881 1.0 50.0000 99.6 80 - 120Chromium

46.6072 1.0 50.0000 93.2 80 - 120Cobalt

52.4181 2.0 50.0000 105 80 - 120Copper

48.4176 1.0 50.0000 96.8 80 - 120Lead

46.4883 1.0 50.0000 93.0 80 - 120Molybdenum

47.6429 1.0 50.0000 95.3 80 - 120Nickel

43.7537 1.0 50.0000 87.5 80 - 120Selenium

47.8066 1.0 50.0000 95.6 80 - 120Silver

47.6478 1.0 50.0000 95.3 80 - 120Thallium

50.0615 1.0 50.0000 100 80 - 120Vanadium

46.1057 1.0 50.0000 92.2 80 - 120Zinc

Matrix Spike (B6K0053-MS1) Source: 1603809-21 Prepared: 11/3/2016 Analyzed: 11/4/2016

89.1776 2.0 125.000 ND 71.3 34 - 103Antimony

97.5631 1.0 125.000 3.89293 74.9 59 - 103Arsenic

133.687 1.0 125.000 37.5711 76.9 30 - 134Barium

97.5628 1.0 125.000 0.175241 77.9 62 - 105Beryllium

93.8258 1.0 125.000 ND 75.1 53 - 102Cadmium

130.356 1.0 125.000 32.7148 78.1 51 - 111Chromium
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Title 22 Metals by ICP-AES EPA 6010B - Quality Control (cont'd)

Batch B6K0053 - EPA 3050B_S (continued)

Matrix Spike (B6K0053-MS1) - Continued Source: 1603809-21 Prepared: 11/3/2016 Analyzed: 11/4/2016

100.390 1.0 125.000 6.66464 75.0 55 - 105Cobalt

117.620 2.0 125.000 12.4690 84.1 53 - 126Copper

100.356 1.0 125.000 3.05628 77.8 34 - 129Lead

95.2298 1.0 125.000 ND 76.2 57 - 105Molybdenum

132.156 1.0 125.000 36.0349 76.9 49 - 109Nickel

87.1642 1.0 125.000 ND 69.7 57 - 99Selenium

99.2638 1.0 125.000 ND 79.4 64 - 105Silver

94.0576 1.0 125.000 ND 75.2 46 - 105Thallium

117.202 1.0 125.000 17.9598 79.4 60 - 109Vanadium

109.418 1.0 125.000 15.3891 75.2 29 - 122Zinc

Matrix Spike Dup (B6K0053-MSD1) Source: 1603809-21 Prepared: 11/3/2016 Analyzed: 11/4/2016

81.8654 2.0 125.000 ND 65.5 34 - 103 8.55 20Antimony

90.0100 1.0 125.000 3.89293 68.9 59 - 103 8.05 20Arsenic

119.315 1.0 125.000 37.5711 65.4 30 - 134 11.4 20Barium

91.1534 1.0 125.000 0.175241 72.8 62 - 105 6.79 20Beryllium

84.7698 1.0 125.000 ND 67.8 53 - 102 10.1 20Cadmium

117.687 1.0 125.000 32.7148 68.0 51 - 111 10.2 20Chromium

90.1378 1.0 125.000 6.66464 66.8 55 - 105 10.8 20Cobalt

106.519 2.0 125.000 12.4690 75.2 53 - 126 9.90 20Copper

91.9132 1.0 125.000 3.05628 71.1 34 - 129 8.78 20Lead

85.9556 1.0 125.000 ND 68.8 57 - 105 10.2 20Molybdenum

118.516 1.0 125.000 36.0349 66.0 49 - 109 10.9 20Nickel

80.6850 1.0 125.000 ND 64.5 57 - 99 7.72 20Selenium

89.7838 1.0 125.000 ND 71.8 64 - 105 10.0 20Silver

86.2263 1.0 125.000 ND 69.0 46 - 105 8.69 20Thallium

105.699 1.0 125.000 17.9598 70.2 60 - 109 10.3 20Vanadium

98.5192 1.0 125.000 15.3891 66.5 29 - 122 10.5 20Zinc

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 40 of 66



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0131 - EPA 7471_S

Blank (B6K0131-BLK1) Prepared: 11/3/2016 Analyzed: 11/4/2016

ND 0.10 NRMercury

LCS (B6K0131-BS1) Prepared: 11/3/2016 Analyzed: 11/4/2016

0.854518 0.10 0.833333 103 80 - 120Mercury

Matrix Spike (B6K0131-MS1) Source: 1603784-01 Prepared: 11/3/2016 Analyzed: 11/4/2016

1.00424 0.10 0.833333 0.030926 117 70 - 130Mercury

Matrix Spike Dup (B6K0131-MSD1) Source: 1603784-01 Prepared: 11/3/2016 Analyzed: 11/4/2016

1.00655 0.10 0.833333 0.030926 117 70 - 130 0.230 20Mercury

Post Spike (B6K0131-PS1) Source: 1603784-01 Prepared: 11/3/2016 Analyzed: 11/4/2016

0.006743 5.00000E-3 0.000371 127 85 - 115 M1Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

Batch B6K0132 - EPA 7471_S

Blank (B6K0132-BLK1) Prepared: 11/4/2016 Analyzed: 11/4/2016

ND 0.10 NRMercury

LCS (B6K0132-BS1) Prepared: 11/4/2016 Analyzed: 11/4/2016

0.877618 0.10 0.833333 105 80 - 120Mercury

Duplicate (B6K0132-DUP1) Source: 1603807-06 Prepared: 11/4/2016 Analyzed: 11/4/2016

0.038082 0.10 0.034353 NR 10.3 20Mercury

Matrix Spike (B6K0132-MS1) Source: 1603807-06 Prepared: 11/4/2016 Analyzed: 11/4/2016

1.00048 0.10 0.833333 0.034353 116 70 - 130Mercury

Matrix Spike Dup (B6K0132-MSD1) Source: 1603807-06 Prepared: 11/4/2016 Analyzed: 11/4/2016

1.10256 0.10 0.833333 0.034353 128 70 - 130 9.71 20Mercury

Post Spike (B6K0132-PS1) Source: 1603807-06 Prepared: 11/4/2016 Analyzed: 11/4/2016

0.006771 5.00000E-3 0.000412 127 85 - 115 M1Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE RESERVOIR,4688-01

Bryan Botsford

Reported : 11/09/2016

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Notes and Definitions

R RPD value outside acceptance criteria.  Calculation is based on raw values.

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

E Result value is above quantitation range and therefore, estimated.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

TX1 TX-NELAP (TCEQ)

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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October 30, 2017

792 Searls Avenue

Nevada City, CA 95959

Bryan Botsford

Tel: (530) 478-1305  

Fax:(530) 478-1019

Holdrege & Kull Consulting Engineers & Geologists
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1703784

Enclosed are the results for sample(s) received on October 23, 2017 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

COMBIE, 4688-01

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

C-15 1703784-01 Soil 10/17/17  13:00 10/23/17  14:22

C-16 1703784-02 Soil 10/17/17  13:30 10/23/17  14:22

C-17 1703784-03 Soil 10/17/17  14:00 10/23/17  14:22

C-18 1703784-04 Soil 10/17/17  14:30 10/23/17  14:22

C-19 1703784-05 Soil 10/17/17  15:00 10/23/17  14:22
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1703784-01

Client Sample ID C-15

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: DT

Result

(% by Weight)(% by Weight)

PQL

1 B7J0727 10/24/2017 10/25/17 08:460.1027Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

Result

(mg/kg)(mg/kg)

PQL

1 B7J0783 10/26/2017 10/26/17 16:520.100.42Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 11



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1703784-02

Client Sample ID C-16

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: DT

Result

(% by Weight)(% by Weight)

PQL

1 B7J0727 10/24/2017 10/25/17 08:460.1033Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

Result

(mg/kg)(mg/kg)

PQL

1 B7J0783 10/26/2017 10/26/17 16:590.100.63Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 11



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1703784-03

Client Sample ID C-17

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: DT

Result

(% by Weight)(% by Weight)

PQL

1 B7J0727 10/24/2017 10/25/17 08:460.1026Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

Result

(mg/kg)(mg/kg)

PQL

1 B7J0783 10/26/2017 10/26/17 17:010.100.47Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 11



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1703784-04

Client Sample ID C-18

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: DT

Result

(% by Weight)(% by Weight)

PQL

1 B7J0727 10/24/2017 10/25/17 08:460.1035Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

Result

(mg/kg)(mg/kg)

PQL

1 B7J0783 10/26/2017 10/26/17 17:070.100.48Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Lab ID: 1703784-05

Client Sample ID C-19

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Percent Moisture Analyst: DT

Result

(% by Weight)(% by Weight)

PQL

1 B7J0727 10/24/2017 10/25/17 08:460.1027Percent Moisture

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

Mercury by AA (Cold Vapor) EPA 7471A Analyst: KEK

Result

(mg/kg)(mg/kg)

PQL

1 B7J0783 10/26/2017 10/26/17 17:090.100.38Mercury
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792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

QUALITY CONTROL SECTION

Percent Moisture - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(% by Weight)(% by Weight) Notes

MDL

(% by Weight)

Batch B7J0727 - No_Prep_WC1_S

Duplicate (B7J0727-DUP1) Source: 1703787-10 Prepared: 10/24/2017 Analyzed: 10/25/2017

19.3311 0.10 18.9239 2.13 30Percent Moisture 0.10

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 11



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Mercury by AA (Cold Vapor) EPA 7471A - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B7J0783 - EPA 7471_S

Blank (B7J0783-BLK1) Prepared: 10/26/2017 Analyzed: 10/26/2017

ND 0.10Mercury 0.005

LCS (B7J0783-BS1) Prepared: 10/26/2017 Analyzed: 10/26/2017

0.968695 0.10 0.833333 116 80 - 120Mercury 0.005

Matrix Spike (B7J0783-MS1) Source: 1703784-01 Prepared: 10/26/2017 Analyzed: 10/26/2017

1.43659 0.10 0.833333 0.420055 122 70 - 130Mercury 0.005

Matrix Spike Dup (B7J0783-MSD1) Source: 1703784-01 Prepared: 10/26/2017 Analyzed: 10/26/2017

1.52767 0.10 0.833333 0.420055 133 70 - 130 6.15 20 M1Mercury 0.005

Post Spike (B7J0783-PS1) Source: 1703784-01 Prepared: 10/26/2017 Analyzed: 10/26/2017

0.012484 5.00000E-3 0.005041 149 85 - 115 M1Mercury

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 11



792 Searls Avenue

Nevada City , CA 95959

Project Number :

Report To :

COMBIE, 4688-01

Bryan Botsford

Reported : 10/30/2017

Holdrege & Kull Consulting Engineers & Geologists

Certificate of Analysis

Notes and Definitions

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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APPENDIX B 
 
 
Lithologic Logs 



Sheet:

Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 

Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:

Gr
ap

hi
c L

og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:

Logged By: 

Backfill or Well Casing:

Hammer Type:Drilling Method:  

Drilling Company:  

Start:

Finish:
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l
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m
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er
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l
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m
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PHONE: 530-478-1305,  FAX: 530-478-1019
SP

T
C-1

1

301.25 NA

NATIONAL EWP

DIRECT PUSHR. CANO

B. BOTSFORD

MEADOW VISTA, CA

COMBIE RESERVOIR

1596.8

4688-01

10/19/16

GEOPROBE 7730

GH62

10/19/16

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1320 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-1-11335



Sheet:

Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 

Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:

Gr
ap

hi
c L

og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:

Logged By: 

Backfill or Well Casing:

Hammer Type:Drilling Method:  

Drilling Company:  

Start:

Finish:

 A
nd

 S
ym

bo
l

Sa
m
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e I

nt
er
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l
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m
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PHONE: 530-478-1305,  FAX: 530-478-1019
SP

T

C-1
2

301.25 NA

NATIONAL EWP

DIRECT PUSHR. CANO

B. BOTSFORD

MEADOW VISTA, CA

COMBIE RESERVOIR

1596.8

4688-01

10/19/16

GEOPROBE 7730

GH62

10/19/16

2

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

D.P. (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-1-21400

NATIVE MATERIAL ENCOUNTERED AT 22 FEET BGS, (ML) SANDY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

BORING TERMINATED AT 30 FEET BGS

1415



Sheet:

Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 

Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:

Gr
ap

hi
c L

og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:

Logged By: 

Backfill or Well Casing:

Hammer Type:Drilling Method:  

Drilling Company:  

Start:

Finish:
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PHONE: 530-478-1305,  FAX: 530-478-1019
SP

T

C-2
1

351.25 NA

NATIONAL EWP

DIRECT PUSHR. CANO

B. BOTSFORD

MEADOW VISTA, CA

COMBIE RESERVOIR

1597.5

4688-01

10/19/16

GEOPROBE 7730

GH62

10/19/16

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1420 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-2-11430



Sheet:

Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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D.P. (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-2-21440

NATIVE MATERIAL ENCOUNTERED AT 32 FEET BGS, (ML) CLAYEY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED. WEATHERED ROCK STRUCTURE INCREASES WITH DEPTH.

BORING TERMINATED AT 35 FEET BGS

1450

GRADES TO (ML) LOW PLASTICITY SILT, 5Y (3/2) DARK OLIVE GREY,
SOFT, SATURATED

GRADES TO METAVOLCANIC ROCK (LAKE COMBIE COMPLEX), HIGHLY
WEATHERED, FRACTURED.
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1450 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-3-11500

C-3-21520
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D.P. (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

NATIVE MATERIAL ENCOUNTERED AT 21 FEET BGS, (SM) SANDY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

BORING TERMINATED AT 25 FEET BGS

1530
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1555 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-4-11618

GRADES TO (SM) SILTY SAND, 7.5YR (4/6) STRONG BROWN, SOFT,
SATURATED
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D.P.

NATIVE MATERIAL ENCOUNTERED AT 28 FEET BGS, (ML) CLAYEY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

BORING TERMINATED AT 30 FEET BGS

C-4-21625

1635

(SM) SILTY SAND, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATED
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NOTES:
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1645 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-5-11650

BORING TERMINATED AT 20 FEET BGS

NATIVE MATERIAL ENCOUNTERED AT 16 FEET BGS, (ML) CLAYEY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

C-5-11700
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1030 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-6-11045
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1055

NATIVE MATERIAL ENCOUNTERED AT 29 FEET BGS, (SM) SANDY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

C-6-2

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

GRADES TO (SM) SILTY SAND 10YR (4/6) DARK YELLOWISH BROWN,
SOFT, SATURATED
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NOTES:
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1130 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-7-11150
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NOTES:
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NATIVE MATERIAL ENCOUNTERED AT 32 FEET BGS, (ML)  CLAYEY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

BORING TERMINATED AT 35 FEET BGS

C-7-21155

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED
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HIGHER SILT CONTENT AT 30 FEET BGS
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Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Water Information
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EXPLORATORY BORING LOG

NOTES:
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Total Depth (Ft.):Boring Dia. (In.):
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1155 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-8-11200
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Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Boring No.
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Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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NATIVE MATERIAL ENCOUNTERED AT 32 FEET BGS, (ML) CLAYEY  SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

BORING TERMINATED AT 35 FEET BGS

C-8-21215

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

1225



Sheet:

Depth (ft)
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(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Boring No.

Drill Rig Type:
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Ground Water Information
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Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:
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1320 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-9-11330



Sheet:

Depth (ft)
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Boring No.

Drill Rig Type:
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 
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Hammer Type:Drilling Method:  
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BORING TERMINATED AT 25 FEET BGS. NATIVE MATERIAL NOT
ENCOUNTERED.

C-9-21345 (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

1350
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 
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371.25 NA
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MEADOW VISTA, CA
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1000 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-10-11010
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 

Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 
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Hammer Type:Drilling Method:  

Drilling Company:  
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BORING TERMINATED AT 37 FEET BGS

C-10-21020

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

NATIVE MATERIAL ENCOUNTERED AT 32 FEET BGS, (ML) CLAYEY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

1025
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 

Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:

Gr
ap

hi
c L

og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 
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Hammer Type:Drilling Method:  

Drilling Company:  

Start:

Finish:

 A
nd

 S
ym

bo
l

Sa
m

pl
e I

nt
er

va
l

Sa
m

pl
er

 T
yp

e
an

d/
or

Dr
illi

ng
 M

et
ho

d

(F
t./

Ft
.)

(p
pm

)
PI

D 
Me

te
r R

ea
di

ng

Bl
ow

 C
ou

nt
s

Sa
m

pl
e R

ec
ov

er
y

(B
lo

ws
 / 6

-in
ch

)

(H
:M

)
Ti

m
e

(F
t.)

De
pt

h 
B.

G.
S.

Sa
m

pl
e N

o.

De
ta

il
W

ell
 C

on
st

ru
ct

io
n

of

PHONE: 530-478-1305,  FAX: 530-478-1019
SP

T

C-11
1

301.25 NA

NATIONAL EWP

DIRECT PUSHR. CANO
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1055 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-11-11100
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(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 

Backfill or Well Casing:

Hammer Type:Drilling Method:  

Drilling Company:  
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BORING TERMINATED AT 30 FEET BGS

C-11-21110

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

NATIVE MATERIAL ENCOUNTERED AT 29 FEET BGS, (ML) CLAYEY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

1115

(SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATED
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
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Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 
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Hammer Type:Drilling Method:  

Drilling Company:  
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1210 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-12-11215

GRADES TO (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN,
SOFT, SATURATE

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED
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Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Water Information
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EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:
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Logged By: 
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Hammer Type:Drilling Method:  
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BORING TERMINATED AT 30 FEET BGS

C-12-21230

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

NATIVE MATERIAL ENCOUNTERED AT 28 FEET BGS, (ML) SANDY SILT
WITH MINOR GRAVEL, 10YR (3/4) DARK YELLOWISH BROWN, SOFT,
SATURATED.

1235
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(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
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Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:

Logged By: 

Backfill or Well Casing:

Hammer Type:Drilling Method:  

Drilling Company:  
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1345 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-13-11350
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Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
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Boring No.

Drill Rig Type:
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:

Logged By: 

Backfill or Well Casing:

Hammer Type:Drilling Method:  

Drilling Company:  

Start:
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BORING TERMINATED AT 25 FEET BGS. NATIVE MATERIAL NOT
ENCOUNTERED.

C-13-21230

(SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 

Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  

Location:

Total Depth (Ft.):Boring Dia. (In.):

Driller:

Logged By: 

Backfill or Well Casing:
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Drilling Company:  
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1410 (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

C-14-1

GRADES TO (SP) POORLY GRADED SAND, GLEY 1 (5/5) GREY, SOFT,
SATURATED

BORING TERMINATED AT 20 FEET BGS. NATIVE MATERIAL NOT
ENCOUNTERED.

1415

C-14-2

GRADES TO (SM) SILTY SAND, 10YR (4/6) DARK YELLOWISH BROWN, SOFT,
SATURATED

1430
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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ap
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:

Total Depth (Ft.):Boring Dia. (In.):
Driller:

Logged By: 

Backfill or Well Casing:
Hammer Type:Drilling Method:  

Drilling Company:  
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0940 (ML) CLAYEY SILT, 7.5YR (3/1) VERY DARK GREY, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, 7.5YR (5/1) GRAY, LOOSE, SATURATED

GRADES TO (SP) POORLY GRADED FINE SAND WITH MINOR SILT, 7.5YR
(5/1) GRAY, LOOSE, SATURATED
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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ap
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:

Total Depth (Ft.):Boring Dia. (In.):
Driller:

Logged By: 

Backfill or Well Casing:
Hammer Type:Drilling Method:  

Drilling Company:  
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D.P.

GRADES TO (SM) SILTY SAND, 7.5YR (5/1) GRAY, LOOSE, SATURATED

BORING TERMINATED AT 36 FEET BGS

1115
NATIVE MATERIAL ENCOUNTERED AT 35 FEET BGS, (ML) CLAYEY SILT WITH
GRAVEL TO 3/4" IN DIAMETER, 5YR (3/4) DARK REDDISH BROWN, SOFT,
SATURATED

(SP) POORLY GRADED FINE SAND WITH MINOR SILT, 7.5YR (5/1) GRAY,
LOOSE, SATURATED
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Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:

Total Depth (Ft.):Boring Dia. (In.):
Driller:

Logged By: 

Backfill or Well Casing:
Hammer Type:Drilling Method:  

Drilling Company:  
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0800 (ML) CLAYEY SILT, 7.5YR (3/1) VERY DARK GRAY, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, 7.5YR (3/1) GRAY, SOFT, SATURATED

GRADES TO (SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED.
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:

Gr
ap
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:

Total Depth (Ft.):Boring Dia. (In.):
Driller:

Logged By: 

Backfill or Well Casing:
Hammer Type:Drilling Method:  

Drilling Company:  
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D.P.

BORING TERMINATED AT 38 FEET BGS

0930

NATIVE MATERIAL ENCOUNTERED AT 34 FEET BGS, (ML) CLAYEY SILT WITH
GRAVEL TO 3/4" IN DIAMETER, 5YR (3/4) DARK REDDISH BROWN, SOFT,
SATURATED

(SM) SILTY SAND, 7.5YR (3/1) GRAY, SOFT, SATURATED

(SP) POORLY GRADED FINE SAND WITH MINOR SILT, 7.5YR (5/1) GRAY,
LOOSE, SATURATED
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Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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og

Ground Water Information
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Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:

Total Depth (Ft.):Boring Dia. (In.):
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Logged By: 
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Hammer Type:Drilling Method:  

Drilling Company:  
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1400 (ML) CLAYEY SILT, 7.5YR (3/4) DARK BROWN, SOFT, SATURATEDD.P.

GRADES TO (SM) SILTY SAND, GLEY 1 (5/5) GREY, SOFT, SATURATED

GRADES TO (SP) POORLY GRADED FINE SAND WITH MINOR SILT, 7.5YR
(5/1) GRAY, LOOSE, SATURATED

GRADES TO (SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
Ground Elev. (Ft. MSL):

Boring No.

Drill Rig Type:
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ap
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og

Ground Water Information
Date
Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:

Total Depth (Ft.):Boring Dia. (In.):
Driller:

Logged By: 

Backfill or Well Casing:
Hammer Type:Drilling Method:  

Drilling Company:  
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D.P.

GRADES TO (SW) WELL GRADED SAND WITH COARSE GRAVEL UP TO 0.5
INCHES IN DIAMETER, 7.5YR (5/2) BROWN, LOOSE, SATURATED.

BORING TERMINATED AT 38 FEET BGS ON REFUSAL

1500

GRADES TO (SP) POORLY GRADED FINE SAND WITH MINOR SILT, 7.5YR
(5/1) GRAY, LOOSE, SATURATED

GRADES TO (SM) SILTY SAND, 7.5YR (3/1) GRAY, SOFT, SATURATED

GRADES TO (SP) POORLY GRADED FINE SAND WITH MINOR SILT, 7.5YR
(5/1) GRAY, LOOSE, SATURATED
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Ground Water Information
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EXPLORATORY BORING LOG

NOTES:
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1230 (ML) CLAYEY SILT, 7.5YR (4/6) STRONG BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED.
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Depth (ft)
Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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NOTES:
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D.P.

NATIVE MATERIAL ENCOUNTERED AT 26 FEET BGS, (ML) CLAYEY SILT,
5YR (3/4) DARK REDDISH BROWN, SOFT, SATURATED.

BORING TERMINATED AT 27 FEET BGS

1330

GRADES TO (SM) SILTY SAND, 7.5YR (5/2) BROWN, LOOSE, SATURATED.

(SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED.

GRADES TO (ML) CLAYEY SILT, 7.5YR (3/4) VERY DARK BROWN, SOFT,
SATURATED.
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Gr
ap

hi
c L

og

Ground Water Information
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NOTES:
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1005 (ML) CLAYEY SILT, 7.5YR (3/4) DARK BROWN, SOFT, SATURATEDD.P.

GRADES TO (SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED.

GRADES TO (SM) SILTY SAND, 7.5YR (5/2) BROWN, LOOSE, SATURATED.

GRADES TO (SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED.
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Soil and/or Rock Descriptions

(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)
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Ground Water Information
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EXPLORATORY BORING LOG

NOTES:
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Location:
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D.P.

GRADES TO (CL) LOW PLASTICITY CLAY, 7.5YR (4/1) DARK GREY, SOFT,
SATURATED.

GRADES TO (SW) WELL GRADED SAND WITH COARSE GRAVEL UP TO 1
INCH IN DIAMETER, 7.5YR (5/2) BROWN, LOOSE, SATURATED.

(SP) POORLY GRADED FINE SAND, 7.5YR (5/1) GRAY, LOOSE,
SATURATED.
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EXPLORATORY BORING LOG

NOTES:
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Location:
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D.P. (SW) WELL GRADED SAND WITH COARSE GRAVEL UP TO 1 INCH IN
DIAMETER, 7.5YR (5/2) BROWN, LOOSE, SATURATED.

BORING TERMINATED AT 42 FEET BGS ON REFUSAL

1130
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(USCS Symbol; USCS Name; Field Estimated Particle Size Gradation (%); Munsel Color; Density/Consistency; Moisture;  
Fill Material; Dilatancy; Plasticity Toughness; Dry Strength; Structure; Cementation; Organics; Odor; Other)

Project No.:  Task: 
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Drill Rig Type:
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ap
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Ground Water Information
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Time

EXPLORATORY BORING LOG

NOTES:

Project Name:  
Location:
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Logged By: 
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Hammer Type:Drilling Method:  
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(ML) CLAYEY SILT, 7.5YR (3/1) VERY DARK GREY, SOFT, SATURATEDD.P.1400

GRADES TO (MP) HIGH PLASTICITY CLAYEY SILT, 5YR (3/4) DARK REDDISH
BROWN, DENSE, SATURATED.

GRADES TO (SM) SILTY SAND, 7.5YR (5/2) BROWN, LOOSE, SATURATED.
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NOTES:
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D.P.

BORING TERMINATED AT 24 FEET BGS

NATIVE MATERIAL ENCOUNTERED AT 22 FEET BGS, (ML) CLAYEY SILT
WITH GRAVEL UP TO 0.5" IN DIAMETER, 5YR (3/4) DARK REDDISH BROWN,
SOFT, SATURATED.

(MP) HIGH PLASTICITY CLAYEY SILT, 5YR (3/4) DARK REDDISH BROWN,
DENSE, SATURATED.

1530
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NOTES:
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Logged By: 
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Hammer Type:Drilling Method:  
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(ML) CLAYEY SILT, 7.5YR (3/1) VERY DARK GRAY, SOFT, SATURATEDD.P.1210

BORING TERMINATED AT 10 FEET BGS

1240

NATIVE MATERIAL ENCOUNTERED AT 5 FEET BGS, (ML) CLAYEY SILT,
5YR (3/4) DARK REDDISH BROWN, SOFT, SATURATED.
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Geotechnical Laboratory Reports 
 



Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-1-COMP Boring/Trench: C-1 Depth, (ft.): 0-22 Tested By: SJS/MLH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 1,900.3 100.0
3.0000 76.2 0.00 0.0 1,900.3 100.0
2.0000 50.8 0.00 0.0 1,900.3 100.0
1.5000 38.1 0.00 0.0 1,900.3 100.0
1.0000 25.4 0.00 0.0 1,900.3 100.0
0.7500 19.1 0.00 0.0 1,900.3 100.0
0.5000 12.7 0.00 0.0 1,900.3 100.0
0.3750 9.5 0.00 0.0 1,900.3 100.0
0.1870 4.7500 0.00 0.0 1,900.3 100.0
0.0787 2.0000 4.24 4.2 1,896.1 99.8
0.0335 0.8500 12.72 17.0 1,883.3 99.1
0.0167 0.4250 107.44 124.4 1,775.9 93.5
0.0098 0.2500 233.74 358.1 1,542.2 81.2
0.0059 0.1500 370.40 728.5 1,171.8 61.7
0.0030 0.0750 309.61 1,038.1 862.2 45.4
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-2-COMP Boring/Trench: C-2 Depth, (ft.): 0-32 Tested By: SJS/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 343.9 100.0
3.0000 76.2 0.00 0.0 343.9 100.0
2.0000 50.8 0.00 0.0 343.9 100.0
1.5000 38.1 0.00 0.0 343.9 100.0
1.0000 25.4 0.00 0.0 343.9 100.0
0.7500 19.1 0.00 0.0 343.9 100.0
0.5000 12.7 0.00 0.0 343.9 100.0
0.3750 9.5 0.00 0.0 343.9 100.0
0.1870 4.7500 0.00 0.0 343.9 100.0
0.0787 2.0000 27.25 27.2 316.7 92.1
0.0335 0.8500 1.46 28.7 315.2 91.7
0.0167 0.4250 13.10 41.8 302.1 87.8
0.0098 0.2500 27.25 69.1 274.9 79.9
0.0059 0.1500 30.29 99.3 244.6 71.1
0.0030 0.0750 42.07 141.4 202.5 58.9
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Sandy silt, dark grayish brown (10YR 4/2)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-3-COMP Boring/Trench: C-3 Depth, (ft.): 0-21 Tested By: SJS/MLH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 4,295.7 100.0
3.0000 76.2 0.00 0.0 4,295.7 100.0
2.0000 50.8 0.00 0.0 4,295.7 100.0
1.5000 38.1 0.00 0.0 4,295.7 100.0
1.0000 25.4 0.00 0.0 4,295.7 100.0
0.7500 19.1 0.00 0.0 4,295.7 100.0
0.5000 12.7 0.00 0.0 4,295.7 100.0
0.3750 9.5 0.00 0.0 4,295.7 100.0
0.1870 4.7500 2.46 2.5 4,293.2 99.9
0.0787 2.0000 0.00 2.5 4,293.2 99.9
0.0335 0.8500 20.95 23.4 4,272.2 99.5
0.0167 0.4250 286.69 310.1 3,985.5 92.8
0.0098 0.2500 676.25 986.4 3,309.3 77.0
0.0059 0.1500 732.44 1,718.8 2,576.9 60.0
0.0030 0.0750 813.40 2,532.2 1,763.5 41.1

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, dark grayish brown (10YR 4/2)
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4688-01 Lab 15-16-590.xlsSieve  (3)



Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-4-COMP Boring/Trench: C-4 Depth, (ft.): 0-28 Tested By: SJS/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 197.6 100.0
3.0000 76.2 0.00 0.0 197.6 100.0
2.0000 50.8 0.00 0.0 197.6 100.0
1.5000 38.1 0.00 0.0 197.6 100.0
1.0000 25.4 0.00 0.0 197.6 100.0
0.7500 19.1 0.00 0.0 197.6 100.0
0.5000 12.7 0.00 0.0 197.6 100.0
0.3750 9.5 0.00 0.0 197.6 100.0
0.1870 4.7500 0.00 0.0 197.6 100.0
0.0787 2.0000 0.00 0.0 197.6 100.0
0.0335 0.8500 0.00 0.0 197.6 100.0
0.0167 0.4250 3.00 3.0 194.6 98.5
0.0098 0.2500 20.50 23.5 174.1 88.1
0.0059 0.1500 111.30 134.8 62.8 31.8
0.0030 0.0750 45.10 179.9 17.7 9.0

  
  
  

Cc = 1.74   
  

Cu = 2.45   
  
  
  
  
  
  
  
  
  

Combie Reservoir

Poorly graded sand with silt, dark grayish brown (10YR 4/2)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-5-COMP Boring/Trench: C-5 Depth, (ft.): 0-16 Tested By: SJS/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 365.1 100.0
3.0000 76.2 0.00 0.0 365.1 100.0
2.0000 50.8 0.00 0.0 365.1 100.0
1.5000 38.1 0.00 0.0 365.1 100.0
1.0000 25.4 0.00 0.0 365.1 100.0
0.7500 19.1 0.00 0.0 365.1 100.0
0.5000 12.7 0.00 0.0 365.1 100.0
0.3750 9.5 7.21 7.2 357.9 98.0
0.1870 4.7500 0.00 7.2 357.9 98.0
0.0787 2.0000 6.36 13.6 351.6 96.3
0.0335 0.8500 3.84 17.4 347.7 95.2
0.0167 0.4250 7.42 24.8 340.3 93.2
0.0098 0.2500 28.23 53.1 312.1 85.5
0.0059 0.1500 49.70 102.8 262.4 71.9
0.0030 0.0750 57.12 159.9 205.3 56.2

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Sandy silt, , dark grayish brown (10YR 4/2)

Sieve Size
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1.0 Inch
3/4 Inch
1/2 Inch
3/8 Inch

#4
#10

HOLDREGE & KULL
(530) 478-1305 - Fax (530) 478-1019 - 792 Searls Ave.- Nevada City, CA 95959 - A California Corporation

#20
#40
#60
#100
#200

Hy
dr

om
et

er

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

100.0

0.0010.0100.1001.00010.000100.0001,000.000

Pe
rce

nt 
Pa

ss
ing

 (%
)

Particle Size (mm)

C-5-COMP Particle Size Gradation

ClaySiltFineMedium
Sand

Fine CobbleBoulders Coarse Gravel Coarse

4688-01 Lab 15-16-590.xlsSieve  (5)



Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-6-COMP Boring/Trench: C-6 Depth, (ft.): 0-29 Tested By: SJS
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 5,661.1 100.0
3.0000 76.2 0.00 0.0 5,661.1 100.0
2.0000 50.8 0.00 0.0 5,661.1 100.0
1.5000 38.1 0.00 0.0 5,661.1 100.0
1.0000 25.4 0.00 0.0 5,661.1 100.0
0.7500 19.1 24.84 24.8 5,636.3 99.6
0.5000 12.7 8.81 33.7 5,627.4 99.4
0.3750 9.5 7.03 40.7 5,620.4 99.3
0.1870 4.7500 7.86 48.5 5,612.6 99.1
0.0787 2.0000 7.85 56.4 5,604.7 99.0
0.0335 0.8500 23.54 79.9 5,581.2 98.6
0.0167 0.4250 355.66 435.6 5,225.5 92.3
0.0098 0.2500 1,148.06 1,583.7 4,077.4 72.0
0.0059 0.1500 1,280.13 2,863.8 2,797.3 49.4
0.0030 0.0750 856.47 3,720.3 1,940.8 34.3

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, , dark grayish brown (10YR 4/2)

Sieve Size

(U.S. Standard)
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3/4 Inch
1/2 Inch
3/8 Inch

#4
#10

HOLDREGE & KULL
(530) 478-1305 - Fax (530) 478-1019 - 792 Searls Ave.- Nevada City, CA 95959 - A California Corporation
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-7-COMP Boring/Trench: C-7 Depth, (ft.): 0-32 Tested By: SJS
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 3,816.4 100.0
3.0000 76.2 0.00 0.0 3,816.4 100.0
2.0000 50.8 0.00 0.0 3,816.4 100.0
1.5000 38.1 0.00 0.0 3,816.4 100.0
1.0000 25.4 0.00 0.0 3,816.4 100.0
0.7500 19.1 0.00 0.0 3,816.4 100.0
0.5000 12.7 0.00 0.0 3,816.4 100.0
0.3750 9.5 0.00 0.0 3,816.4 100.0
0.1870 4.7500 0.00 0.0 3,816.4 100.0
0.0787 2.0000 0.00 0.0 3,816.4 100.0
0.0335 0.8500 16.34 16.3 3,800.0 99.6
0.0167 0.4250 275.66 292.0 3,524.4 92.3
0.0098 0.2500 693.23 985.2 2,831.1 74.2
0.0059 0.1500 796.35 1,781.6 2,034.8 53.3
0.0030 0.0750 645.25 2,426.8 1,389.5 36.4

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, , dark grayish brown (10YR 4/2)

Sieve Size

(U.S. Standard)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-8-COMP Boring/Trench: C-8 Depth, (ft.): 0-28 Tested By: MLH/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 2,765.8 100.0
3.0000 76.2 0.00 0.0 2,765.8 100.0
2.0000 50.8 0.00 0.0 2,765.8 100.0
1.5000 38.1 0.00 0.0 2,765.8 100.0
1.0000 25.4 0.00 0.0 2,765.8 100.0
0.7500 19.1 0.00 0.0 2,765.8 100.0
0.5000 12.7 0.00 0.0 2,765.8 100.0
0.3750 9.5 9.12 9.1 2,756.6 99.7
0.1870 4.7500 0.31 9.4 2,756.3 99.7
0.0787 2.0000 1.86 11.3 2,754.5 99.6
0.0335 0.8500 26.10 37.4 2,728.4 98.6
0.0167 0.4250 198.57 236.0 2,529.8 91.5
0.0098 0.2500 338.41 574.4 2,191.4 79.2
0.0059 0.1500 362.64 937.0 1,828.7 66.1
0.0030 0.0750 327.22 1,264.2 1,501.5 54.3

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Sandy silt, , dark grayish brown (10YR 4/2)

Sieve Size

(U.S. Standard)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-9-COMP Boring/Trench: C-9 Depth, (ft.): 0-25 Tested By: SJS/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 353.9 100.0
3.0000 76.2 0.00 0.0 353.9 100.0
2.0000 50.8 0.00 0.0 353.9 100.0
1.5000 38.1 0.00 0.0 353.9 100.0
1.0000 25.4 0.00 0.0 353.9 100.0
0.7500 19.1 0.00 0.0 353.9 100.0
0.5000 12.7 0.00 0.0 353.9 100.0
0.3750 9.5 4.70 4.7 349.2 98.7
0.1870 4.7500 0.00 4.7 349.2 98.7
0.0787 2.0000 0.00 4.7 349.2 98.7
0.0335 0.8500 2.29 7.0 346.9 98.0
0.0167 0.4250 17.75 24.7 329.1 93.0
0.0098 0.2500 42.00 66.7 287.1 81.1
0.0059 0.1500 61.09 127.8 226.0 63.9
0.0030 0.0750 65.48 193.3 160.6 45.4

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, , dark grayish brown (10YR 4/2)
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(U.S. Standard)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-10-COMP Boring/Trench: C-10 Depth, (ft.): 0-34 Tested By: SJS/MLH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 7,293.5 100.0
3.0000 76.2 0.00 0.0 7,293.5 100.0
2.0000 50.8 0.00 0.0 7,293.5 100.0
1.5000 38.1 0.00 0.0 7,293.5 100.0
1.0000 25.4 0.00 0.0 7,293.5 100.0
0.7500 19.1 0.00 0.0 7,293.5 100.0
0.5000 12.7 0.00 0.0 7,293.5 100.0
0.3750 9.5 0.00 0.0 7,293.5 100.0
0.1870 4.7500 9.67 9.7 7,283.8 99.9
0.0787 2.0000 18.89 28.6 7,264.9 99.6
0.0335 0.8500 77.44 106.0 7,187.5 98.5
0.0167 0.4250 876.36 982.4 6,311.1 86.5
0.0098 0.2500 1,986.93 2,969.3 4,324.2 59.3
0.0059 0.1500 1,754.62 4,723.9 2,569.6 35.2
0.0030 0.0750 1,184.22 5,908.1 1,385.4 19.0

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, , dark grayish brown (10YR 4/2)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-11-COMP Boring/Trench: C-11 Depth, (ft.): - Tested By: SJS/MLH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 4,547.6 100.0
3.0000 76.2 0.00 0.0 4,547.6 100.0
2.0000 50.8 0.00 0.0 4,547.6 100.0
1.5000 38.1 0.00 0.0 4,547.6 100.0
1.0000 25.4 0.00 0.0 4,547.6 100.0
0.7500 19.1 0.00 0.0 4,547.6 100.0
0.5000 12.7 10.47 10.5 4,537.1 99.8
0.3750 9.5 3.66 14.1 4,533.5 99.7
0.1870 4.7500 9.90 24.0 4,523.6 99.5
0.0787 2.0000 9.21 33.2 4,514.4 99.3
0.0335 0.8500 28.95 62.2 4,485.4 98.6
0.0167 0.4250 447.36 509.5 4,038.1 88.8
0.0098 0.2500 1,105.24 1,614.8 2,932.8 64.5
0.0059 0.1500 973.66 2,588.4 1,959.2 43.1
0.0030 0.0750 640.77 3,229.2 1,318.4 29.0

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, , dark grayish brown (10YR 4/2)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-12-COMP Boring/Trench: C-12 Depth, (ft.): - Tested By: SJS
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 4,987.8 100.0
3.0000 76.2 0.00 0.0 4,987.8 100.0
2.0000 50.8 0.00 0.0 4,987.8 100.0
1.5000 38.1 0.00 0.0 4,987.8 100.0
1.0000 25.4 0.00 0.0 4,987.8 100.0
0.7500 19.1 0.00 0.0 4,987.8 100.0
0.5000 12.7 0.00 0.0 4,987.8 100.0
0.3750 9.5 0.00 0.0 4,987.8 100.0
0.1870 4.7500 11.06 11.1 4,976.7 99.8
0.0787 2.0000 11.80 22.9 4,964.9 99.5
0.0335 0.8500 39.33 62.2 4,925.6 98.8
0.0167 0.4250 533.64 595.8 4,391.9 88.1
0.0098 0.2500 1,362.30 1,958.1 3,029.6 60.7
0.0059 0.1500 1,496.04 3,454.2 1,533.6 30.7
0.0030 0.0750 764.41 4,218.6 769.2 15.4

  
  
  

    
  

    
  
  
  
  
  
  
  
  
  

Combie Reservoir

Silty sand, , dark grayish brown (10YR 4/2)
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-13-COMP Boring/Trench: C-13 Depth, (ft.): 0-25 Tested By: SJS/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 733.4 100.0
3.0000 76.2 0.00 0.0 733.4 100.0
2.0000 50.8 0.00 0.0 733.4 100.0
1.5000 38.1 0.00 0.0 733.4 100.0
1.0000 25.4 0.00 0.0 733.4 100.0
0.7500 19.1 0.00 0.0 733.4 100.0
0.5000 12.7 0.00 0.0 733.4 100.0
0.3750 9.5 6.68 6.7 726.7 99.1
0.1870 4.7500 0.00 6.7 726.7 99.1
0.0787 2.0000 0.26 6.9 726.5 99.1
0.0335 0.8500 13.32 20.3 713.1 97.2
0.0167 0.4250 98.35 118.6 614.8 83.8
0.0098 0.2500 203.36 322.0 411.4 56.1
0.0059 0.1500 155.98 477.9 255.5 34.8
0.0030 0.0750 113.72 591.7 141.7 19.3
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Particle Size Distribution
ASTM D422

Project No.: 4688-01 Project Name: Date: 10/27/2016
Sample No.: C-14-COMP Boring/Trench: C-14 Depth, (ft.): - Tested By: SJS/CAMM
Description: Checked By: MLH
Sample Location: Lab. No.: 15-16-590

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 3,369.4 100.0
3.0000 76.2 0.00 0.0 3,369.4 100.0
2.0000 50.8 0.00 0.0 3,369.4 100.0
1.5000 38.1 0.00 0.0 3,369.4 100.0
1.0000 25.4 0.00 0.0 3,369.4 100.0
0.7500 19.1 0.00 0.0 3,369.4 100.0
0.5000 12.7 13.32 13.3 3,356.1 99.6
0.3750 9.5 3.75 17.1 3,352.3 99.5
0.1870 4.7500 6.80 23.9 3,345.5 99.3
0.0787 2.0000 4.36 28.2 3,341.1 99.2
0.0335 0.8500 74.10 102.3 3,267.1 97.0
0.0167 0.4250 515.42 617.7 2,751.6 81.7
0.0098 0.2500 783.48 1,401.2 1,968.2 58.4
0.0059 0.1500 445.68 1,846.9 1,522.5 45.2
0.0030 0.0750 467.47 2,314.4 1,055.0 31.3
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Particle Size Distribution
ASTM D422

Project No.: 4688.01 Project Name: Date: 10/19/2017
Sample No.: C-15 Boring/Trench: - Depth, (ft.): 0-5 Tested By: CRH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-17-594

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 1,273.3 100.0
3.0000 76.2 0.00 0.0 1,273.3 100.0
2.0000 50.8 0.00 0.0 1,273.3 100.0
1.5000 38.1 0.00 0.0 1,273.3 100.0
1.0000 25.4 0.00 0.0 1,273.3 100.0
0.7500 19.1 0.00 0.0 1,273.3 100.0
0.5000 12.7 0.00 0.0 1,273.3 100.0
0.3750 9.5 0.00 0.0 1,273.3 100.0
0.1870 4.7500 0.00 0.0 1,273.3 100.0
0.0787 2.0000 0.00 0.0 1,273.3 100.0
0.0335 0.8500 0.00 0.0 1,273.3 100.0
0.0167 0.4250 2.06 2.1 1,271.3 99.8
0.0098 0.2500 15.66 17.7 1,255.6 98.6
0.0059 0.1500 118.65 136.4 1,137.0 89.3
0.0030 0.0750 239.78 376.2 897.2 70.5
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Particle Size Distribution
ASTM D422

Project No.: 4688.01 Project Name: Date: 10/19/2017
Sample No.: C-16 Boring/Trench: - Depth, (ft.): 0-6.5 Tested By: CRH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-17-594

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 1,155.3 100.0
3.0000 76.2 0.00 0.0 1,155.3 100.0
2.0000 50.8 0.00 0.0 1,155.3 100.0
1.5000 38.1 0.00 0.0 1,155.3 100.0
1.0000 25.4 0.00 0.0 1,155.3 100.0
0.7500 19.1 0.00 0.0 1,155.3 100.0
0.5000 12.7 0.00 0.0 1,155.3 100.0
0.3750 9.5 0.00 0.0 1,155.3 100.0
0.1870 4.7500 0.00 0.0 1,155.3 100.0
0.0787 2.0000 0.00 0.0 1,155.3 100.0
0.0335 0.8500 0.00 0.0 1,155.3 100.0
0.0167 0.4250 2.38 2.4 1,153.0 99.8
0.0098 0.2500 4.08 6.5 1,148.9 99.4
0.0059 0.1500 23.77 30.2 1,125.1 97.4
0.0030 0.0750 110.04 140.3 1,015.1 87.9
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Particle Size Distribution
ASTM D422

Project No.: 4688.01 Project Name: Date: 10/19/2017
Sample No.: C-17 Boring/Trench: - Depth, (ft.): 0-5 Tested By: SLN
Description: Checked By: MLH
Sample Location: Lab. No.: 15-17-594

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 1,461.9 100.0
3.0000 76.2 0.00 0.0 1,461.9 100.0
2.0000 50.8 0.00 0.0 1,461.9 100.0
1.5000 38.1 0.00 0.0 1,461.9 100.0
1.0000 25.4 0.00 0.0 1,461.9 100.0
0.7500 19.1 0.00 0.0 1,461.9 100.0
0.5000 12.7 0.00 0.0 1,461.9 100.0
0.3750 9.5 0.00 0.0 1,461.9 100.0
0.1870 4.7500 0.00 0.0 1,461.9 100.0
0.0787 2.0000 3.06 3.1 1,458.9 99.8
0.0335 0.8500 0.00 3.1 1,458.9 99.8
0.0167 0.4250 89.25 92.3 1,369.6 93.7
0.0098 0.2500 247.57 339.9 1,122.0 76.8
0.0059 0.1500 195.61 535.5 926.4 63.4
0.0030 0.0750 222.51 758.0 703.9 48.2
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Particle Size Distribution
ASTM D422

Project No.: 4688.01 Project Name: Date: 10/19/2017
Sample No.: C-18 Boring/Trench: - Depth, (ft.): 0-5 Tested By: SLN/CRH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-17-594

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 1,102.1 100.0
3.0000 76.2 0.00 0.0 1,102.1 100.0
2.0000 50.8 0.00 0.0 1,102.1 100.0
1.5000 38.1 0.00 0.0 1,102.1 100.0
1.0000 25.4 0.00 0.0 1,102.1 100.0
0.7500 19.1 0.00 0.0 1,102.1 100.0
0.5000 12.7 0.00 0.0 1,102.1 100.0
0.3750 9.5 0.00 0.0 1,102.1 100.0
0.1870 4.7500 0.00 0.0 1,102.1 100.0
0.0787 2.0000 0.00 0.0 1,102.1 100.0
0.0335 0.8500 0.00 0.0 1,102.1 100.0
0.0167 0.4250 0.00 0.0 1,102.1 100.0
0.0098 0.2500 0.00 0.0 1,102.1 100.0
0.0059 0.1500 15.18 15.2 1,086.9 98.6
0.0030 0.0750 113.35 128.5 973.5 88.3
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Particle Size Distribution
ASTM D422

Project No.: 4688.01 Project Name: Date: 10/19/2017
Sample No.: C-19 Boring/Trench: - Depth, (ft.): 0-5 Tested By: CRH
Description: Checked By: MLH
Sample Location: Lab. No.: 15-17-594

Particle Diameter Dry Weight on Sieve Percent
Inches Millimeter Retained Accumulated Passing Passing

On Sieve On Sieve Sieve
(in.) (mm) (gm) (gm) (gm) (%)

6.0000 152.4 0.00 0.0 1,356.8 100.0
3.0000 76.2 0.00 0.0 1,356.8 100.0
2.0000 50.8 0.00 0.0 1,356.8 100.0
1.5000 38.1 0.00 0.0 1,356.8 100.0
1.0000 25.4 0.00 0.0 1,356.8 100.0
0.7500 19.1 0.00 0.0 1,356.8 100.0
0.5000 12.7 0.00 0.0 1,356.8 100.0
0.3750 9.5 0.00 0.0 1,356.8 100.0
0.1870 4.7500 0.00 0.0 1,356.8 100.0
0.0787 2.0000 0.00 0.0 1,356.8 100.0
0.0335 0.8500 0.00 0.0 1,356.8 100.0
0.0167 0.4250 71.34 71.3 1,285.5 94.7
0.0098 0.2500 208.66 280.0 1,076.8 79.4
0.0059 0.1500 172.10 452.1 904.7 66.7
0.0030 0.0750 207.77 659.9 696.9 51.4
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MEMORANDUM 
 

TEICHERT MATERIALS 

3500 AMERICAN RIVER DRIVE 

SACRAMENTO, CA 95864 

(916) 484-3329 (TEL) 

 

 

To: Greg Jones, Paul Mercurio, Tom Herschbach, Dan Campbell, Ed Herrnberger, 
Alberto Ramirez 

From: Chuck Unsworth C.E.G., Geology Department 

 Jonas Libell, Engineering Department 

Subject: Combie Lake Concentrate Samples 

Date: December 14, 2017 

 

Teichert Materials Minerals, Engineering and Geology Departments conducted exploratory primary 
concentration on sediments from Lake Combie to assess the potential recovery of heavy minerals by 
gravity separation. Five bulk samples averaging 336 lbs each were collected by HK Consultants. The 
standard exploratory testing equipment used in Teichert’s Mineral Lab was set up at the Lake 
Combie site. 

Initially the samples were processed on a Sweco vibratory wet 30 mesh screen. This separates the 
material into a coarse (+30) fraction, a minus 30 sand fraction, and a very fine silt and clay fraction 
(slimes).  With the exception of a very small amount of quartz sand in 2 samples the +30 fractions 
contained only organic material. The minus 30 sand fraction from the 5 bulk samples ranged from 
approximately 45 to 185 lbs. and averaged 107 lbs. The samples ranged from 14 to 53% minus 30 
fine sand and averaged slightly less than 32%. 

The minus 30 sand fraction was then processed on a Wilfley gravity separation table. The Wilfley 
table uses a shaking motion and running water to separate the sand by weight with the light sand 
coming off the near end of the table, heavier sand near the far end of the table (middlings), and the 
heaviest material (black sands) on the far end of the table. Samples of the slimes and middlings were 
ran on the table to verify that all the black sand fraction was being retained. Black sand concentrates 
ranged from approximately 489 to 881 grams and averaged 575 grams. 

Black sand concentrates were submitted to ALS USA Inc. laboratory for multi-element trace 
geochemical analysis. The test method used, ME-MS41L, provides extremely low detection limits. 
This geochemical characterization of the concentrates does not discern what portion of the elements 
(Au-Hg) were present as native elements recoverable by gravity separation. 

Results of the trace element geochemical analysis and the sample weights were used to calculate the 
mineral content per ton of material. A theoretical modeling of 200,000 tons of the material sampled 
results in 57.3 ounces of gold and 1.8 ounces of mercury. The actual recoverable portion of the Au-
Hg would be less. However the 5 samples are from just one area and extrapolating the data over the 
much larger project area is a generalization and would assume the material to be homogenous. 

 

 



 
Raw Samples. 
 

 
Sampling Equipment Set Up. 



 
Sweco Vibratory Wet Screen. 
 

 
Sweco 30 Mesh Screen and Water Nossels. 



 
Wilfley Table. 
 

 
Black Sand Concentrate on Wilfley Table. 



RE17244789 - Finalized

CLIENT : "TEIAGG - Teichert Aggregates"

# of SAMPLES : 5 Project cost

DATE RECEIVED : 2017-11-07  DATE FINALIZED : 2017-12-05 6,000,000$               

PROJECT : "Combie" 30.00$                       per ton

CERTIFICATE COMMENTS : "ME-MS41L:Gold determinations by this method are semi-quantitative due to the small sample weight used (0.5g). "

PO NUMBER : "1037-Geology"

Quantity processed:

200,000                    tons

SAMPLE Sub sample Au in deposit Cost to recover:

DESCRIPTION ppm mg/g grams milligrams 0z lbs tons mg/ton oz/t oz 104,678$         per Oz

C-15 6.440 0.006440 806.1 5.1912840 0.000166904 325.25 0.162625 31.922 0.0010263101 41.1                           

C-16 3.570 0.003570 488.8 1.7450160 5.61036E-05 319.65 0.159825 10.918 0.0003510313 14.0                           

C-17 0.003 0.000003 881.4 0.0025561 8.21792E-08 347.70 0.173850 0.015 0.0000004727 0.0                             

C-18 1.285 0.001285 236.7 0.3041595 9.77896E-06 356.05 0.178025 1.709 0.0000549302 2.2                             

C-19 0.003 0.000003 460.6 0.0011515 3.70216E-08 333.55 0.166775 0.007 0.0000002220 0.0                             1,200                $/oz

Au: 57.3                           Oz 0.34$                per ton

Total gold value: 68,782$           

SAMPLE Sub sample Hg in deposit Cost to recover:

DESCRIPTION ppm mg/g grams milligrams 0z lbs tons mg/ton oz/t oz 3,314,061$      per Oz

C-15 0.169 0.000169 806.1 0.1362309 4.37993E-06 325.25 0.162625 0.838 0.0000269327 1.1                             

C-16 0.078 0.000078 488.8 0.0381264 1.22579E-06 319.65 0.159825 0.239 0.0000076696 0.3                             

C-17 0.029 0.000029 881.4 0.0255606 8.21792E-07 347.70 0.173850 0.147 0.0000047270 0.2                             

C-18 0.064 0.000064 236.7 0.0151488 4.87045E-07 356.05 0.178025 0.085 0.0000027358 0.1                             

C-19 0.036 0.000036 460.6 0.0165816 5.33111E-07 333.55 0.166775 0.099 0.0000031966 0.1                             

Hg: 1.8                             Oz

Specific Gravity: 13.633                       g/ml

29.5735 ml/Oz

Hg: 3.927 ml

1 Teaspoon = 5 ml

Hg: 0.79 tsp

Mother sampleAu in sample:Au content Mineral content

Hg content Hg in sample: Mother sample Mineral content





Summary of water quality monitoring results from batch test No. 9 at Combie Reservoir (Graham, 2017). 

 

 



Summary of absorbance and DOC results (Graham, 2017) 
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Process Gravel screen  Primary 
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Solid 
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black sands       

(SG ≥ 3)
Sand and Silt Fine sediment
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Sale (sand) or     
Discharge        

to land        
(sand and silt)

Discharge to 
land

Figure 1. Process Flow Diagram for Combie Reservoir Sediment and Mercury Removal Project.

Influent       
(from dredge) 

Effluent      
(to pond) 





 

 

Figure 3. The mean daily hydrograph of Rollins and Combie Resevoirs from Febuary 2009 
through Febuary 2010. 

 



Table 1. Water Quality Objectives and Criteria for Combie Reservoir 

Constituent Objective Units Reference 
Aluminum 87 µg/L USEPA NAWQC, CCC 
Antimony 6 µg/L CPDH MCL 
Arsenic 0.018 µg/L USEPA NAWQC, Water and Organisms 
Barium 1,000 µg/L CTR, Water and Organisms 
Beryllium 4 µg/L CDPH MCL 
Cadmium 2.13 µg/L CTR CCC 
Chromium III 180 µg/L CTR CCC 
Chromium, total 50 µg/L CDPH MCL 
Chromium VI 11 µg/L CTR CCC 
Chloride 106,000 µg/L Narrative Chemical Constituents Objective (Ag) 
Copper 9 µg/L CTR CCC 
Cyanide 5.2 µg/L CTR CCC 
Iron 300 µg/L CDPH Secondary MCL 
Lead 2.45 µg/L CTR CCC 
Manganese 50 µg/L CDPH Secondary MCL 
Mercury, total 2 µg/L CDPH MCL 
Molybdenum 10 µg/L Narrative Chemical Constituents Objective (Ag) 
Nickel 52 µg/L CTR CCC 
Selenium 5 µg/L CTR CCC 
Silver 100 µg/L CDPH Secondary MCL 
Thallium 0.24 µg/L USEPA NAWQC, Water and Organisms 
Zinc 120 µg/L CTR CCC 
Sulfate 250,000 µg/L CDPH Secondary MCL 
Total Dissolved Solids 450,000 µg/L Narrative Chemical Constituents Objective (Ag) 
Fluoride 1,000 µg/L Narrative Chemical Constituents Objective (Ag) 
Notes: 
Ag = Agricultural  
CCC = Criterion Continuous Concentration: highest concentration of a pollutant to which aquatic life can be 

exposed for an extended period of time (4 days) without deleterious effects 
CTR = California Toxics Rule 
CPDH = California Department of Public Health 
MCL = Maximum Contaminant Level  
USEPA = United States Environmental Protection Agency 
NAWQC = National Ambient Water Quality Criteria  
 



Table 2. Total Metals in Receiving Water, Sample Location AC

Analyte Method Date 
Sampled Result Units Flag B            MDL PQL

Aluminum (Al) EPA 200.7 02/18/09 0.12 mg/L 0.12 0.015 0.05 Annual average
Aluminum (Al) EPA 200.7 02/26/09 1.7 mg/L 1.7 0.015 0.05 277.5 ug/L
Aluminum (Al) EPA 200.7 03/18/09 0.27 mg/L 0.27 0.015 0.05 Annual maximum
Aluminum (Al) EPA 200.7 05/06/09 0.34 mg/L 0.34 0.015 0.05 1700 ug/L
Aluminum (Al) EPA 200.7 05/26/09 0.12 mg/L 0.12 0.015 0.05
Aluminum (Al) EPA 200.7 06/17/09 ND mg/L 0.05 0.015 0.05 Summer average
Aluminum (Al) EPA 200.7 07/22/09 ND mg/L 0.05 0.015 0.05 50 ug/L
Aluminum (Al) EPA 200.7 08/25/09 ND mg/L 0.05 0.015 0.05 Summer maximum
Aluminum (Al) EPA 200.7 09/30/09 ND mg/L 0.05 0.015 0.05 50 ug/L
Aluminum (Al) EPA 200.7 11/12/09 ND mg/L 0.05 0.015 0.05
Aluminum (Al) EPA 200.7 12/16/09 0.08 mg/L 0.08 0.015 0.05
Aluminum (Al) EPA 200.7 01/20/10 0.45 mg/L 0.45 0.015 0.05
Antimony (Sb) EPA 200.8 02/18/09 ND µg/L 0.8 0.8 2 Annual average
Antimony (Sb) EPA 200.8 02/26/09 ND µg/L 0.8 0.8 2 0.8 ug/L
Antimony (Sb) EPA 200.8 03/18/09 ND µg/L 0.8 0.8 2 Annual maximum
Antimony (Sb) EPA 200.8 05/06/09 ND µg/L 0.8 0.8 2 0.8 ug/L
Antimony (Sb) EPA 200.8 06/17/09 ND µg/L 0.8 0.8 2
Antimony (Sb) EPA 200.8 07/22/09 ND µg/L 0.8 0.8 2 Summer average
Antimony (Sb) EPA 200.8 08/25/09 ND µg/L 0.8 0.8 2 0.8 ug/L
Antimony (Sb) EPA 200.8 09/30/09 ND µg/L 0.8 0.8 2 Summer maximum
Antimony (Sb) EPA 200.8 11/12/09 ND µg/L 0.8 0.8 2 0.8 ug/L
Antimony (Sb) EPA 200.8 12/16/09 ND µg/L 0.8 0.8 2
Antimony (Sb) EPA 200.8 01/21/10 ND µg/L 0.8 0.8 2
Arsenic (As) EPA 200.8 02/18/09 ND µg/L 2 0.2 2 Annual average
Arsenic (As) EPA 200.8 02/26/09 ND µg/L 2 0.2 2 2 ug/L
Arsenic (As) EPA 200.8 03/18/09 ND µg/L 2 0.2 2 Annual maximum
Arsenic (As) EPA 200.8 05/06/09 ND µg/L 2 0.2 2 2 ug/L
Arsenic (As) EPA 200.8 05/26/09 ND µg/L 2 0.2 2
Arsenic (As) EPA 200.8 06/17/09 ND µg/L 2 0.2 2 Summer average
Arsenic (As) EPA 200.8 07/22/09 ND µg/L 2 0.2 2 2 ug/L
Arsenic (As) EPA 200.8 08/25/09 ND µg/L 2 0.2 2 Summer maximum
Arsenic (As) EPA 200.8 09/30/09 ND µg/L 2 0.2 2 2 ug/L
Arsenic (As) EPA 200.8 11/12/09 ND µg/L 2 0.2 2
Arsenic (As) EPA 200.8 12/16/09 ND µg/L 2 0.2 2
Arsenic (As) EPA 200.8 01/20/10 ND µg/L 2 0.2 2
Barium (Ba) EPA 200.7 02/18/09 ND mg/L 0.05 0.0004 0.05 Annual average
Barium (Ba) EPA 200.7 02/26/09 ND mg/L 0.05 0.0004 0.05 50 ug/L
Barium (Ba) EPA 200.7 03/18/09 ND mg/L 0.05 0.0004 0.05 Annual maximum
Barium (Ba) EPA 200.7 05/06/09 ND mg/L 0.05 0.0004 0.05 50 ug/L
Barium (Ba) EPA 200.7 05/26/09 ND mg/L 0.05 0.0004 0.05
Barium (Ba) EPA 200.7 06/17/09 ND mg/L 0.05 0.0004 0.05 Summer average
Barium (Ba) EPA 200.7 07/22/09 ND mg/L 0.05 0.0004 0.05 50 ug/L
Barium (Ba) EPA 200.7 08/25/09 ND mg/L 0.05 0.0004 0.05 Summer maximum
Barium (Ba) EPA 200.7 09/30/09 ND mg/L 0.05 0.0004 0.05 50 ug/L
Barium (Ba) EPA 200.7 11/12/09 ND mg/L 0.05 0.0004 0.05
Barium (Ba) EPA 200.7 12/16/09 ND mg/L 0.05 0.0004 0.05
Barium (Ba) EPA 200.7 01/20/10 ND mg/L 0.05 0.0004 0.05
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Table 2. Total Metals in Receiving Water, Sample Location AC

Analyte Method Date 
Sampled Result Units Flag B            MDL PQL summer

Beryllium (Be) EPA 200.8 02/18/09 ND µg/L 0.08 0.08 1.0 Annual average
Beryllium (Be) EPA 200.8 02/26/09 0.11 µg/L T 0.11 0.08 1.0 0.082727 ug/L
Beryllium (Be) EPA 200.8 03/18/09 ND µg/L 0.08 0.08 1.0 Annual maximum
Beryllium (Be) EPA 200.8 05/06/09 ND µg/L 0.08 0.08 1.0 0.11 ug/L
Beryllium (Be) EPA 200.8 06/17/09 ND µg/L 0.08 0.08 1.0
Beryllium (Be) EPA 200.8 07/22/09 ND µg/L 0.08 0.08 1.0 Summer average
Beryllium (Be) EPA 200.8 08/25/09 ND µg/L 0.08 0.08 1.0 0.08 ug/L
Beryllium (Be) EPA 200.8 09/30/09 ND µg/L 0.08 0.08 1.0 Summer maximum
Beryllium (Be) EPA 200.8 11/12/09 ND µg/L 0.08 0.08 1.0 0.08 ug/L
Beryllium (Be) EPA 200.8 12/16/09 ND µg/L 0.08 0.08 1.0
Beryllium (Be) EPA 200.8 01/21/10 ND µg/L 0.08 0.08 1.0
Cadmium (Cd) EPA 200.8 02/18/09 ND µg/L 0.04 0.04 1.0 Annual average
Cadmium (Cd) EPA 200.8 02/26/09 0.06 µg/L T 0.06 0.04 1.0 0.041818 ug/L
Cadmium (Cd) EPA 200.8 03/18/09 ND µg/L 0.04 0.04 1.0 Annual maximum
Cadmium (Cd) EPA 200.8 05/06/09 ND µg/L 0.04 0.04 1.0 0.06 ug/L
Cadmium (Cd) EPA 200.8 06/17/09 ND µg/L 0.04 0.04 1.0
Cadmium (Cd) EPA 200.8 07/22/09 ND µg/L 0.04 0.04 1.0 Summer average
Cadmium (Cd) EPA 200.8 08/25/09 ND µg/L 0.04 0.04 1.0 0.04 ug/L
Cadmium (Cd) EPA 200.8 09/30/09 ND µg/L 0.04 0.04 1.0 Summer maximum
Cadmium (Cd) EPA 200.8 11/12/09 ND µg/L 0.04 0.04 1.0 0.04 ug/L
Cadmium (Cd) EPA 200.8 12/16/09 ND µg/L 0.04 0.04 1.0
Cadmium (Cd) EPA 200.8 01/21/10 ND µg/L 0.04 0.04 1.0
Chromium - Total (Cr) EPA 200.8 02/18/09 3.81 µg/L T 3.81 0.1 10 Annual average
Chromium - Total (Cr) EPA 200.8 02/26/09 5.95 µg/L T 5.95 0.1 10 2.558182 ug/L
Chromium - Total (Cr) EPA 200.8 03/18/09 4.21 µg/L T 4.21 0.1 10 Annual maximum
Chromium - Total (Cr) EPA 200.8 05/06/09 2.57 µg/L T 2.57 0.1 10 5.95 ug/L
Chromium - Total (Cr) EPA 200.8 06/17/09 3.96 µg/L T 3.96 0.1 10
Chromium - Total (Cr) EPA 200.8 07/22/09 1.9 µg/L T 1.9 0.1 10 Summer average
Chromium - Total (Cr) EPA 200.8 08/25/09 0.22 µg/L T 0.22 0.1 10 0.74 ug/L
Chromium - Total (Cr) EPA 200.8 09/30/09 ND µg/L 0.1 0.1 10 Summer maximum
Chromium - Total (Cr) EPA 200.8 11/12/09 0.39 µg/L T 0.39 0.1 10 1.9 ug/L
Chromium - Total (Cr) EPA 200.8 12/16/09 2.28 µg/L T 2.28 0.1 10
Chromium - Total (Cr) EPA 200.8 01/21/10 2.75 µg/L T 2.75 0.1 10
Copper (Cu) EPA 200.8 02/18/09 0.83 µg/L T 0.83 0.05 50 Annual average
Copper (Cu) EPA 200.8 02/26/09 6.52 µg/L T 6.52 0.05 50 1.415455 ug/L
Copper (Cu) EPA 200.8 03/18/09 1.56 µg/L T 1.56 0.05 50 Annual maximum
Copper (Cu) EPA 200.8 05/06/09 1.39 µg/L T 1.39 0.05 50 6.52 ug/L
Copper (Cu) EPA 200.8 06/17/09 0.71 µg/L T 0.71 0.05 50
Copper (Cu) EPA 200.8 07/22/09 0.38 µg/L T 0.38 0.05 50 Summer average
Copper (Cu) EPA 200.8 08/25/09 0.5 µg/L T 0.5 0.05 50 0.396667 ug/L
Copper (Cu) EPA 200.8 09/30/09 0.31 µg/L T 0.31 0.05 50 Summer maximum
Copper (Cu) EPA 200.8 11/12/09 0.63 µg/L T 0.63 0.05 50 0.5 ug/L
Copper (Cu) EPA 200.8 12/16/09 0.99 µg/L T 0.99 0.05 50
Copper (Cu) EPA 200.8 01/21/10 1.75 µg/L T 1.75 0.05 50
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Table 2. Total Metals in Receiving Water, Sample Location AC

Analyte Method Date 
Sampled Result Units Flag B            MDL PQL summer

Cyanide (CN) SM 4500-CN-F 02/18/09 ND µg/L 20 4 20 Annual average
Cyanide (CN) SM 4500-CN-F 02/26/09 ND µg/L 20 4 20 20 ug/L
Cyanide (CN) SM 4500-CN-F 03/18/09 ND µg/L 20 4 20 Annual maximum
Cyanide (CN) SM 4500-CN-F 05/06/09 ND µg/L 20 4 20 20 ug/L
Cyanide (CN) SM 4500-CN-F 05/26/09 ND µg/L 20 4 20
Cyanide (CN) SM 4500-CN-F 06/17/09 ND µg/L 20 4 20 Summer average
Cyanide (CN) SM 4500-CN-F 07/22/09 ND µg/L 20 4 20 20 ug/L
Cyanide (CN) SM 4500-CN-F 08/25/09 ND µg/L 20 4 20 Summer maximum
Cyanide (CN) SM 4500-CN-F 09/30/09 ND µg/L 20 4 20 20 ug/L
Cyanide (CN) SM 4500-CN-F 10/28/09 ND µg/L 20 4 20
Cyanide (CN) SM 4500-CN-F 11/12/09 ND µg/L 20 4 20
Cyanide (CN) SM 4500-CN-F 12/16/09 ND µg/L 20 4 20
Cyanide (CN) SM 4500-CN-F 01/20/10 ND µg/L 20 4 20
Iron (Fe) EPA 200.7 02/18/09 0.22 mg/L 0.22 0.004 0.05 Annual average
Iron (Fe) EPA 200.7 02/26/09 2.5 mg/L 2.5 0.004 0.05 388.1667 ug/L
Iron (Fe) EPA 200.7 03/18/09 0.36 mg/L 0.36 0.004 0.05 Annual maximum
Iron (Fe) EPA 200.7 05/06/09 0.34 mg/L 0.34 0.004 0.05 2500 ug/L
Iron (Fe) EPA 200.7 05/26/09 0.13 mg/L 0.13 0.004 0.05
Iron (Fe) EPA 200.7 06/17/09 0.065 mg/L 0.065 0.004 0.05 Summer average
Iron (Fe) EPA 200.7 07/22/09 0.062 mg/L 0.062 0.004 0.05 57.66667 ug/L
Iron (Fe) EPA 200.7 08/25/09 0.052 mg/L 0.052 0.004 0.05 Summer maximum
Iron (Fe) EPA 200.7 09/30/09 0.059 mg/L 0.059 0.004 0.05 62 ug/L
Iron (Fe) EPA 200.7 11/12/09 0.08 mg/L 0.08 0.004 0.05
Iron (Fe) EPA 200.7 12/16/09 0.18 mg/L 0.18 0.004 0.05
Iron (Fe) EPA 200.7 01/20/10 0.61 mg/L 0.61 0.004 0.05
Lead (Pb) EPA 200.8 02/18/09 ND µg/L 0.08 0.08 5.0 Annual average
Lead (Pb) EPA 200.8 02/26/09 1.51 µg/L T 1.51 0.08 5.0 0.268182 ug/L
Lead (Pb) EPA 200.8 03/18/09 0.24 µg/L T 0.24 0.08 5.0 Annual maximum
Lead (Pb) EPA 200.8 05/06/09 0.14 µg/L T 0.14 0.08 5.0 1.51 ug/L
Lead (Pb) EPA 200.8 06/17/09 0.12 µg/L T 0.12 0.08 5.0
Lead (Pb) EPA 200.8 07/22/09 0.19 µg/L T 0.19 0.08 5.0 Summer average
Lead (Pb) EPA 200.8 08/25/09 ND µg/L 0.08 0.08 5.0 0.116667 ug/L
Lead (Pb) EPA 200.8 09/30/09 ND µg/L 0.08 0.08 5.0 Summer maximum
Lead (Pb) EPA 200.8 11/12/09 ND µg/L 0.08 0.08 5.0 0.19 ug/L
Lead (Pb) EPA 200.8 12/16/09 0.1 µg/L T 0.1 0.08 5.0
Lead (Pb) EPA 200.8 01/21/10 0.33 µg/L T 0.33 0.08 5.0
Manganese (Mn) EPA 200.7 02/18/09 0.014 mg/L 0.014 0.001 0.01 Annual average
Manganese (Mn) EPA 200.7 02/26/09 0.082 mg/L 0.082 0.001 0.01 21.58333 ug/L
Manganese (Mn) EPA 200.7 03/18/09 0.02 mg/L 0.02 0.001 0.01 Annual maximum
Manganese (Mn) EPA 200.7 05/06/09 0.02 mg/L 0.02 0.001 0.01 82 ug/L
Manganese (Mn) EPA 200.7 05/26/09 ND mg/L 0.01 0.001 0.01
Manganese (Mn) EPA 200.7 06/17/09 ND mg/L 0.01 0.001 0.01 Summer average
Manganese (Mn) EPA 200.7 07/22/09 ND mg/L 0.01 0.001 0.01 10 ug/L
Manganese (Mn) EPA 200.7 08/25/09 ND mg/L 0.01 0.001 0.01 Summer maximum
Manganese (Mn) EPA 200.7 09/30/09 ND mg/L 0.01 0.001 0.01 10 ug/L
Manganese (Mn) EPA 200.7 11/12/09 0.027 mg/L 0.027 0.001 0.01
Manganese (Mn) EPA 200.7 12/16/09 0.014 mg/L 0.014 0.001 0.01
Manganese (Mn) EPA 200.7 01/20/10 0.032 mg/L 0.032 0.001 0.01
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Table 2. Total Metals in Receiving Water, Sample Location AC

Analyte Method Date 
Sampled Result Units Flag B            MDL PQL summer

Mercury (Hg) EPA 200.8 02/18/09 ND µg/L 0.4 0.05 0.4 Annual average
Mercury (Hg) EPA 200.8 02/26/09 ND µg/L 0.4 0.05 0.4 0.4 ug/L
Mercury (Hg) EPA 200.8 03/18/09 ND µg/L 0.4 0.05 0.4 Annual maximum
Mercury (Hg) EPA 200.8 05/06/09 ND µg/L 0.4 0.05 0.4 0.4 ug/L
Mercury (Hg) EPA 200.8 05/26/09 ND µg/L 0.4 0.05 0.4
Mercury (Hg) EPA 200.8 06/17/09 ND µg/L 0.4 0.05 0.4 Summer average
Mercury (Hg) EPA 200.8 07/22/09 ND µg/L 0.4 0.05 0.4 0.4 ug/L
Mercury (Hg) EPA 200.8 08/25/09 ND µg/L 0.4 0.05 0.4 Summer maximum
Mercury (Hg) EPA 200.8 09/30/09 ND µg/L 0.4 0.05 0.4 0.4 ug/L
Mercury (Hg) EPA 200.8 11/12/09 ND µg/L 0.4 0.05 0.4
Mercury (Hg) EPA 200.8 12/16/09 ND µg/L 0.4 0.05 0.4
Mercury (Hg) EPA 200.8 01/20/10 ND µg/L 0.4 0.05 0.4
pH SM 4500-H+ B 02/18/09 7.5 Std. Unit - - - Annual Minimum
pH SM 4500-H+ B 02/26/09 7.2 Std. Unit - - - 6.5
pH SM 4500-H+ B 03/18/09 7.5 Std. Unit - - -
pH SM 4500-H+ B 05/06/09 7.5 Std. Unit - - - Summer Minimum
pH SM 4500-H+ B 05/26/09 8.8 Std. Unit - - - 7.4
pH SM 4500-H+ B 06/17/09 7.5 Std. Unit - - -
pH SM 4500-H+ B 07/22/09 7.5 Std. Unit - - -
pH SM 4500-H+ B 08/25/09 7.4 Std. Unit - - -
pH SM 4500-H+ B 09/30/09 7.4 Std. Unit - - -
pH SM 4500-H+ B 10/28/09 7.1 Std. Unit - - -
pH SM 4500-H+ B 11/12/09 6.5 Std. Unit - - -
pH SM 4500-H+ B 12/16/09 7.6 Std. Unit - - -
pH SM 4500-H+ B 01/20/10 7.4 Std. Unit - - -
Nickel (Ni) EPA 200.8 02/18/09 0.95 µg/L T 0.95 0.05 10 Annual average
Nickel (Ni) EPA 200.8 02/26/09 4.57 µg/L T 4.57 0.05 10 1.487273 ug/L
Nickel (Ni) EPA 200.8 03/18/09 2.49 µg/L T 2.49 0.05 10 Annual maximum
Nickel (Ni) EPA 200.8 05/06/09 2.16 µg/L T 2.16 0.05 10 4.57 ug/L
Nickel (Ni) EPA 200.8 06/17/09 1.24 µg/L T 1.24 0.05 10
Nickel (Ni) EPA 200.8 07/22/09 0.61 µg/L T 0.61 0.05 10 Summer average
Nickel (Ni) EPA 200.8 08/25/09 0.52 µg/L T 0.52 0.05 10 0.613333 ug/L
Nickel (Ni) EPA 200.8 09/30/09 0.71 µg/L T 0.71 0.05 10 Summer maximum
Nickel (Ni) EPA 200.8 11/12/09 0.8 µg/L T 0.8 0.05 10 0.71 ug/L
Nickel (Ni) EPA 200.8 12/16/09 0.77 µg/L T 0.77 0.05 10
Nickel (Ni) EPA 200.8 01/21/10 1.54 µg/L T 1.54 0.05 10
Silver (Ag) EPA 200.8 02/18/09 ND µg/L 0.05 0.05 10 Annual average
Silver (Ag) EPA 200.8 02/26/09 ND µg/L 0.05 0.05 10 0.054545 ug/L
Silver (Ag) EPA 200.8 03/18/09 ND µg/L 0.05 0.05 10 Annual maximum
Silver (Ag) EPA 200.8 05/06/09 ND µg/L 0.05 0.05 10 0.1 ug/L
Silver (Ag) EPA 200.8 06/17/09 ND µg/L 0.05 0.05 10
Silver (Ag) EPA 200.8 07/22/09 0.1 µg/L T 0.1 0.05 10 Summer average
Silver (Ag) EPA 200.8 08/25/09 ND µg/L 0.05 0.05 10 0.066667 ug/L
Silver (Ag) EPA 200.8 09/30/09 ND µg/L 0.05 0.05 10 Summer maximum
Silver (Ag) EPA 200.8 11/12/09 ND µg/L 0.05 0.05 10 0.1 ug/L
Silver (Ag) EPA 200.8 12/16/09 ND µg/L 0.05 0.05 10
Silver (Ag) EPA 200.8 01/21/10 ND µg/L 0.05 0.05 10
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Table 2. Total Metals in Receiving Water, Sample Location AC

Analyte Method Date 
Sampled Result Units Flag B            MDL PQL summer

Selenium (Se) - Total EPA 200.8 02/18/09 ND µg/L 2 0.7 2 Annual average
Selenium (Se) - Total EPA 200.8 02/26/09 ND µg/L 2 0.7 2 2 ug/L
Selenium (Se) - Total EPA 200.8 03/18/09 ND µg/L 2 0.7 2 Annual maximum
Selenium (Se) - Total EPA 200.8 05/06/09 ND µg/L 2 0.7 2 2 ug/L
Selenium (Se) - Total EPA 200.8 05/26/09 ND µg/L 2 0.7 2
Selenium (Se) - Total EPA 200.8 06/17/09 ND µg/L 2 0.7 2 Summer average
Selenium (Se) - Total EPA 200.8 07/22/09 ND µg/L 2 0.7 2 2 ug/L
Selenium (Se) - Total EPA 200.8 08/25/09 ND µg/L 2 0.7 2 Summer maximum
Selenium (Se) - Total EPA 200.8 09/30/09 ND µg/L 2 0.7 2 2 ug/L
Selenium (Se) - Total EPA 200.8 11/12/09 ND µg/L 2 0.7 2
Selenium (Se) - Total EPA 200.8 12/16/09 ND µg/L 2 0.7 2
Selenium (Se) - Total EPA 200.8 01/20/10 ND µg/L 2 0.7 2
Thallium (Tl) EPA 200.8 02/18/09 ND µg/L 1 0.1 1 Annual average
Thallium (Tl) EPA 200.8 02/26/09 ND µg/L 1 0.1 1 1 ug/L
Thallium (Tl) EPA 200.8 03/18/09 ND µg/L 1 0.1 1 Annual maximum
Thallium (Tl) EPA 200.8 05/06/09 ND µg/L 1 0.1 1 1 ug/L
Thallium (Tl) EPA 200.8 05/26/09 ND µg/L 1 0.1 1
Thallium (Tl) EPA 200.8 06/17/09 ND µg/L 1 0.1 1 Summer average
Thallium (Tl) EPA 200.8 07/22/09 ND µg/L 1 0.1 1 1 ug/L
Thallium (Tl) EPA 200.8 08/25/09 ND µg/L 1 0.1 1 Summer maximum
Thallium (Tl) EPA 200.8 09/30/09 ND µg/L 1 0.1 1 1 ug/L
Thallium (Tl) EPA 200.8 11/12/09 ND µg/L 1 0.1 1
Thallium (Tl) EPA 200.8 12/16/09 ND µg/L 1 0.1 1
Thallium (Tl) EPA 200.8 01/20/10 ND µg/L 1 0.1 1
Zinc (Zn) EPA 200.7 02/18/09 0.028 mg/L T 0.028 0.005 0.050 Annual average
Zinc (Zn) EPA 200.7 02/26/09 0.015 mg/L T 0.015 0.005 0.050 0.008636 ug/L
Zinc (Zn) EPA 200.7 03/18/09 0.006 mg/L T 0.006 0.005 0.050 Annual maximum
Zinc (Zn) EPA 200.7 05/06/09 0.009 mg/L T 0.009 0.005 0.050 0.028 ug/L
Zinc (Zn) EPA 200.7 06/17/09 0.007 mg/L T 0.007 0.005 0.050
Zinc (Zn) EPA 200.7 07/22/09 ND mg/L 0.005 0.005 0.050 Summer average
Zinc (Zn) EPA 200.7 08/25/09 ND mg/L 0.005 0.005 0.050 0.005 ug/L
Zinc (Zn) EPA 200.7 09/30/09 ND mg/L 0.005 0.005 0.050 Summer maximum
Zinc (Zn) EPA 200.7 11/12/09 ND mg/L 0.005 0.005 0.050 0.005 ug/L
Zinc (Zn) EPA 200.7 12/16/09 ND mg/L 0.005 0.005 0.050
Zinc (Zn) EPA 200.7 01/21/10 ND mg/L 0.005 0.005 0.050

T = Trace result, value estimated (>MDL, <PQL). MDL = Method detection limit. PQL = Practical quantitiation limt. ug/L = micrograms per liter. mg/L = milligrams per liter.
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Table 3. Dissolved Metals in Effluent 

Constituent 
Laboratory 

Method Result MDL RL Units Qualifier 
Aluminum USEPA 200.7 42 23 50 µg/L J 
Antimony USEPA 200.8 0.59 0.13 0.50 µg/L  
Arsenic USEPA 200.8 2.7 0.85 1.0 µg/L  
Barium USEPA 200.8 62 2.3 5 µg/L  
Beryllium USEPA 200.8 <0.18 0.18 0.5 µg/L ND 
Cadmium USEPA 200.8 0.21 0.10 0.25 µg/L J 
Chromium, total USEPA 200.8 1.4 0.28 0.50 µg/L  
Chromium VI USEPA 218.6 0.082 0.019 0.20 µg/L J 
Copper USEPA 200.8 0.92 0.18 0.50 µg/L  
Cyanide USEPA 200.8 <20 4 20 µg/L ND 
Iron USEPA 200.7 24 23 50 µg/L J 
Lead USEPA 200.8 <0.20 0.20 0.50 µg/L ND 
Manganese USEPA 200.7 750 4.5 10 µg/L  
Mercury, total USEPA 200.8 <0.18 0.18 0.40 µg/L ND 
Molybdenum USEPA 200.8 <4.5 4.5 10 µg/L ND 
Nickel USEPA 200.8 26 0.30 1.0 µg/L  
Selenium USEPA 200.8 <0.91 0.91 2.0 µg/L ND 
Silver USEPA 200.8 <0.13 0.13 0.25 µg/L ND 
Thallium USEPA 200.8 <0.45 0.45 1.0 µg/L ND 
Zinc USEPA 200.8 28 5.0 10 µg/L  
Notes: 
USEPA = United States Environmental Protection Agency  
MDL = Method detection limit 
J = Result is greater than MDL but less than RL value, and is estimated 
na = not available 
RL = Laboratory Reporting Limit 
µg/L = micrograms per liter 
 
 
 



Inorganic Constituents - Metals

Constituent Name
CAS 

Number
CTR 

Number MEC (ug/L) B (ug/L) C (ug/L)
CMC   

(Acute)
CCC 

(Chronic)
Water & 

Organisms
Organisms 

Only Ag Use MCL
Basin 
Plan

Reasonable 
Potential?

Aluminum 7429905 J 42 < 50 87 750 87 N/A N/A 5000 200 N/A No
Antimony 7440360 1 0.59 < 0.8 6 9000 1600 14 4300 N/A 6 N/A No

Arsenic 7440382 2 2.7 < 2 0.018 340 150 0.018 0.14 100 10 N/A Yes
Barium 7440393 62 < 50 1000 N/A N/A 1000 N/A N/A 1000 N/A No

Beryllium 7440417 3 < 0.18 < 0.08 4 150 5.3 N/A N/A 100 4 N/A No
Cadmium 7440439 4 J 0.21 < 0.04 2.13 4.3 2.13 N/A N/A 10 5 N/A No

Chromium (III) 1.4 J 1.9 180 550 180 N/A N/A N/A N/A N/A No
Chromium (total) 7440473 5a 1.4 J 1.9 50 N/A N/A N/A N/A N/A 50 N/A No

Chromium (VI) 18540299 5b J 0.082 No Data 11 16 11 N/A N/A 100 N/A N/A Inconclusive
Copper 7440508 6 0.92 J 0.5 9 13 9 1300 N/A 200 1000 N/A No

Cyanide 57125 14 < 20 < 20 5.2 22 5.2 700 220000 N/A 150 N/A Inconclusive
Iron 7439896 J 24 62 300 N/A 1000 N/A N/A 5000 300 N/A No

Lead 7439921 7 < 0.2 J 0.19 2.45 64.35 2.45 N/A N/A 5000 15 N/A No
Manganese 7439965 750 < 10 50 N/A N/A 100 N/A 200 50 N/A Yes

Mercury, Total 7439976 8 < 0.18 < 0.4 2 N/A N/A N/A N/A N/A 2 N/A No
Molybdenum 7439987 < 4.5 No Data 10 N/A N/A N/A N/A 10 N/A N/A Inconclusive

Nickel 7440020 9 26 J 0.71 52 470 52 610 4600 200 100 N/A No
Selenium 7782492 10 < 0.91 < 2 5 20 5 170 4200 20 50 N/A No

Silver 7440224 11 < 0.13 J 0.1 100 N/A N/A N/A N/A N/A 100 N/A No
Thallium 7440280 12 < 0.45 < 1 1.7 1400 40 1.7 6.3 N/A 2 N/A No

Zinc 7440666 13 28 < 5 120 120 120 7400 26000 2000 5000 N/A No

CTR/NAWQC Criteria
Freshwater Aquatic Life Human Consumption

jasonm
Text Box
Table 4. Summary of Reasonable Potential Analysis



Table 5. Bear River Flow Data, February 2009 through January 2010

Date

QAC 1                          

(L/s)                  
(aka QR1)

02/18/2009 8892
02/26/2009 18606
03/18/2009 16907
05/06/2009 33701
05/26/2009 14670
06/17/2009 11186
07/22/2009 4418
08/25/2009 4418
09/30/2009 3200
11/12/2009 984
12/16/2009 935
01/20/2010 11050

Notes:
QAC = Flow rate of Bear River into Combie Reservoir, L/s, also referred to as QR1.
1   Based on mean daily hydrograph data below Rollins Reservoir, see Figure 3.



Table 6. Summary of Mixing Calcualtions

Constituent
CR1          

(µg/L)  
CR1          

Source 
QR1           

(L/s) 
QR1           

Source
Qeff      
(L/s) 

Ceff         

(µg/L)
Ceff         

Source
CR2         

(µg/L)
WQS        
(µg/L) WQS Source

Aluminum 25 ½ RL 600 7Q10 16 42 MEC 25.4 87 USEPA NAWQC, CCC
Antimony 0.8 MDL 2,900 HM 16 0.59 MEC 0.80 6 CPDH MCL
Arsenic 1 ½ RL 2,900 HM 16 2.7 MEC 1.0 10 USEPA Primary MCL
Barium 25 ½ RL 2,900 HM 16 62 MEC 25.2 1,000 CPDH MCL
Beryllium 0.08 MDL 2,900 HM 16 0.18 MDL 0.08 4 CDPH MCL
Cadmium 0.04 MDL 600 7Q10 16 0.21 MEC 0.04 2.13 CTR CCC
Chromium, total 0.74 AVG 2,900 HM 16 1.4 MEC 0.74 50 CDPH MCL
Chromium VI no data na 600 7Q10 16 0.082 MEC na 11 CTR CCC
Copper 0.5 MAX 600 7Q10 16 0.92 MEC 0.51 9 CTR CCC
Cyanide 10 ½ RL 600 7Q10 16 10 ½ RL 10.0 5.2 CTR CCC
Iron 57.7 AVG 2,900 HM 16 24 MEC 57.5 300 CDPH Secondary MCL
Lead 0.19 MAX 600 7Q10 16 0.2 MDL 0.19 2.45 CTR CCC
Manganese 5 ½ RL 2,900 HM 16 750 MEC 9.09 50 CDPH Secondary MCL
Mercury, total 0.2 ½ RL 2,900 HM 16 0.18 MDL 0.20 2 CDPH MCL
Molybdenum no data na 2,900 HM 16 4.5 MDL na 10 Narrative Chemical Constituents Objective (Ag)
Nickel 0.71 MAX 600 7Q10 16 26 MEC 1.37 52 CTR CCC
Selenium 1 ½ RL 600 7Q10 16 0.91 MDL 1.0 5 CTR CCC
Silver 0.067 AVG 2,900 HM 16 0.13 MDL 0.067 100 CDPH Secondary MCL
Thallium 0.5 ½ RL 2,900 HM 16 0.45 MDL 0.50 0.24 USEPA NAWQC, Water and Organisms
Zinc 0.005 MDL 600 7Q10 16 28 MEC 0.732 120 CTR CCC

Notes:
7Q10 = Lowest 1-day average flow that occurs during the proposed operating period (March through November) once every 10 years (on average).
Ag = Agricultural 
AVG = Average receiving water concentration for July, August and September 2009; used for assessment of long-term human health effects and other long term criteria (such as agriculture).
B = Maximum receiving water concentration, low flow conditions (July, August and September 2009 sampling events)
CR1 = Constituent concentration in receiving water, ug/L. For non-detects, CR1 = MDL when "J" data are available, and CR1 = 0.5*(RL) when "J" data are not available.
Ceff = Constituent concentration in Project effluent, ug/L
CR2 = Predicted constituent concentration in surface water below the discharge point, ug/L
CCC = Criterion Continuous Concentration: highest concentration of a pollutant to which aquatic life can be exposed for an extended period of time (4 days) without deleterious effects
CTR = California Toxics Rule
CPDH = California Department of Public Health
HM = Harmonic mean flow during the operating period (March through November).
MAX = Maximum receving water concentration for July, August and September 2009; used for assessment of aquatic life effects (both acute and chronic).
MCL = Maximum Contaminant Level 
MDL = Method Detection Limt
MEC = Maximum observed effluent concentration, ug/L
na = Not applicable
NAWQC = National Ambient Water Quality Criteria
QAC = Flow rate of Bear River above Combie Reservoir, L/s, based on flow data obtained below Rollins Reservoir.
Qeff = Flow rate of effluent discharge from the Project to receiving water, L/s
QR1 = Flow rate of Bear River into Combie Reservoir, L/s, also referred to as QAC.
RL = Laboratory reporting limit
USEPA = United States Environmental Protection Agency
WQS = Water quality standard, ug/L



Table 7. Summary of Assimilative Capacity Calcualtions

CR1           

(µg/L)  
CR2             

(µg/L)
WQS         
(µg/L) WQS Source Avialable         

(µg/L)
Percentage 

Change
Aluminum 25 25.4 87 USEPA NAWQC, CCC 62 0.7%
Antimony 0.8 0.80 6 CPDH MCL 5.2 -0.02%
Arsenic 1 1.0 10 USEPA Primary MCL 9.0 0.1%
Barium 25 25.2 1,000 CPDH MCL 975 0.02%
Beryllium 0.08 0.08 4 CDPH MCL 3.92 0.01%
Cadmium 0.04 0.04 2.13 CTR CCC 2.09 0.2%
Chromium, total 0.74 0.74 50 CDPH MCL 49.26 0.01%
Chromium VI no data na 11 CTR CCC na na
Copper 0.5 0.51 9 CTR CCC 8.5 0.1%
Cyanide 10 10.0 5.2 CTR CCC -4.8 0.00%
Iron 57.7 57.5 300 CDPH Secondary MCL 242 -0.08%
Lead 0.19 0.19 2.45 CTR CCC 2.26 0.01%
Manganese 5 9.09 50 CDPH Secondary MCL 45 9.1%
Mercury, total 0.2 0.20 2 CDPH MCL 1.8 -0.01%
Molybdenum no data na 10 Narrative Chemical Constituents Objective (Ag) na na
Nickel 0.71 1.37 52 CTR CCC 51.3 1.3%
Selenium 1 1.0 5 CTR CCC 4.0 -0.06%
Silver 0.067 0.067 100 CDPH Secondary MCL 99.9 0.00%
Thallium 0.5 0.50 0.24 USEPA NAWQC, Water and Organisms -0.26 0.1%
Zinc 0.005 0.732 120 CTR CCC 120 0.6%

Notes:
Ag = Agricultural 
Available Assimilative Capacity = WQS – CR1

CR1 = Constituent concentration in receiving water, ug/L. See Table 6.
CR2 = Predicted constituent concentration in surface water below the discharge point, ug/L. See Table 6.
CCC = Criterion Continuous Concentration
CTR = California Toxics Rule
CPDH = California Department of Public Health
MCL = Maximum Contaminant Level 
na = Not applicable
NAWQC = National Ambient Water Quality Criteria
Percentage Change in Assimilative Capacity = (CR2 - CR1) / (WQS – CR1). Positive value indicates reduction in assimilative capacity.
USEPA = United States Environmental Protection Agency
WQS = Water quality standard, ug/L

Constituent
Assimilative CapacityConcentration in           

Receiving Water Water Quality Standard



Table 8. Summary of Mass Loading Assimilative Capacity Calcualtions

CR1           

(µg/L)  
Ceff            

(µg/L)
QR1         

(L/s) 
Qeff     
(L/s) 

QR2         

(L/s) 
WQS       
(µg/L) WQS Source Avialable   

(µg/s)
Avialable     
(kg/day)

Percentage 
Change

Mercury, total 0.2 0.18 2,900 16 2,916 2 CDPH MCL 5252 0.45 0.05%
Selenium 1 0.9 2,900 16 2,916 5 CTR CCC 11680 1.01 0.12%
Total Dissolved Solids 25,000 160,000 2,900 16 2,916 500,000 CDPH Secondary MCL 1.39E+09 119,707 0.18%

Notes:
Available Mass Loading Assimilative Capacity = (WQS x QR2) – (QR1 x CR1)
CR1 = Constituent concentration in receiving water, ug/L. See Table 6.
Ceff = Constituent concentration in Project effluent, ug/L
CCC = Criterion Continuous Concentration
CTR = California Toxics Rule
CPDH = California Department of Public Health
MCL = Maximum Contaminant Level 
Percentage Change in Mass Loading Assimilative Capacity = (Ceff x Qeff ) / [(WQS x QR2) – (QR1 x CR1)]
QAC = Flow rate of Bear River above Combie Reservoir, L/s, based on flow data obtained below Rollins Reservoir
Qeff = Flow rate of effluent discharge from the Project to receiving water, L/s
QR1 = Flow rate of Bear River into Combie Reservoir, L/s
QR2 = Predicted flow rate of Bear River and Project discharge into Combie Reservoir (QR1 + Qeff )
USEPA = United States Environmental Protection Agency
WQS = Water quality standard, ug/L

Constituent
Concentrations Water Quality Standard Mass Loading                         

Assimilative CapacityFlow Rates



Appendix	III	

Background	Mercury	and	Methylmercury	Concentrations	in	the	Bear	River	

The graphs below display the total and methyl mercury concentrations at the three monitoring sites 

around Combie Reservoir, Above Combie (AC), Below Combie (BC) and at the Pond Outlet (PO) where 

the project is proposed to take place.  

 

 

The methylmercury peak is in a warm shallow area. The sample was taken of the water collum in the 

area to be dredged at the river delta. 
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Table of Febuary 26th storm and mercury and methyl mercury consentrations: 

 

The above data represent the exsisting conditions at Combie Resevoir pre project. This information may 

help determine the months/conditions of operation. 
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Febuary 26th, 2009 Storm Event

Sample Date Sample Time Analyte Result Units Location

02/26/2009 11:15 Hg 272 ng/L Above Combie

02/26/2009 12:07 Hg 143 ng/L Pond Outlet

02/26/2009 10:25 Hg 112 ng/L Below Combie

02/26/2009 11:15 MeHg 0.077 ng/L Above Combie

02/26/2009 12:07 MeHg 0.064 ng/L Pond Outlet

02/26/2009 10:25 MeHg 0.055 ng/L Below Combie



APPENDIX IV 
PEGASUS MERCURY EXTRACTION TESTS RESULTS 

 

Introduction 

The efficiency of the Pegasus Mercury Extraction Equipment was measured by conducting four closed 
system tests. The goal of the closed system tests was to be able to account for all of the material that 
entered the equipment at the end of the test so a mass balance could be calculated for the processed 
material including; water, sediment, total mercury, methyl mercury and reactive mercury. These mass 
balance calculations were used to determine the percent efficiency of mercury removal by looking at the 
change in mercury content in the material that entered the machine, head material, and compare it to the 
mercury content in the effluent or tail material. 

The equipment tests were run with material from two different sources. The first source was the drying 
beds from an old aggregate plant, which were suspected to be high in mercury. The second source was 
from the Bear River delta within Combie Reservoir, which contains the material to be dredged as part of 
the Nevada Irrigation District Sediment and Mercury Removal Project (the project). 

Material collection 

Two scuba divers collected material from the river delta area at the north end of Combie Reservoir. The 
material was scooped into 5 gallon buckets. The material was collected from three different areas in the 
river delta. The material for the first set of nine buckets was collected from the upstream end on the delta 
deposit on the east side of the thalweg. The material for the second set of nine buckets was collected 
approximately 100 feet downstream also on the east side of the thalweg. The material for the third set of 
nine buckets was collected approximately 200 feet downstream also on the east side of the thalweg. The 
divers tried to collect sandy material without a lot of organic material such as woody debris.   

A backhoe was used to collect material from drying beds on the day of the equipment tests. The back hoe 
collected material below the first foot of surface soil. Buckets of material were scooped up by the backhoe 
and added to 5 gallon buckets.  

Setup 

The equipment demonstration site was set up with the mercury extraction equipment which was 
mounted on a 30 ft long triple axel trailer, two water trucks, a small holding tank with a pump 
and a generator to run the pump, and a scale (O'haus beam balance, 2002) set up on the back of 
the equipment trailer. One water truck was full of clean potable water and the other was empty. 
Both trucks were weighed at the start of the test. And the water from the fist water truck was 
sampled at the start of the test to verify that there was not any contamination. 
 
A 2 inch garden hose extended from the base of the first water truck to the equipment.  
A 6 inch hose extended from the holding tank and pump outlet back into the top of the empty water truck. 

The four independent tests were run over a period of 4 days, a single test on each day, equipment was 
thoroughly washed with potable water between each test. 



Sampling the head material 

All of the head material that was processed during a test was mixed and weighed before it went into the 
mercury extraction equipment. 

 The buckets of material that the divers collected (9 buckets/test) were split into two equal parts 
using a set of clean buckets and a shovel.  

 Water was added to the buckets creating 18 buckets with approximately 50 percent solids.  
 This mixture of dredged material and water was mixed with a hand-held grout mixer.  
 Composite samples were taken of this head material using acid washed glass jars.  
 Each sample jar was filled half way with the material from bucket 1A and then filled the rest of 

the way with the material from bucket 1B.  
 The composite sample of the head material was taken immediately after the grout mixer was 

removed. 
 This process was repeated for all 18 buckets creating a total of 9 head samples for each test. 

These samples were labeled (1-9) and immediately placed on ice. 

Once the head material had been sampled and each bucket of head material was weighed by a scale 
mounted on the back of the equipment trailer, the material was ready to be processed. 

Processing the material 

The equipment was started up using power from a trailer mounted generator.  

Water that ran from the first water truck passed though the equipment and was pumped into the second 
water truck for approximately 1 minute prior to adding any head material. 

 Head material from the buckets was added to the Pegasus Mercury Extraction Equipment by hand. As 
each bucket was added its number was shouted out so that those capturing the effluent could be sure to 
collect a trail sample at the right time. 

The head material was added into a screen shaker, where the material was washed though a screen of 80 
mesh size (175 microns) using water from the first water truck. The material that washed through the 
screen flowed into a specialized centrifuge or concentrator where it was spun at 60-80 Gs (9.8 meters per 
second squared). The heavy metals of specific gravity of 3 g/cm3 or greater, such as mercury (Hg), gold 
(Au), and gold-mercury amalgam (AuHg) were spun to the outer edges of the concentrator and into an 
outer water jacket, this concentrated material was collected by the Pegasus Mercury Extraction 
Equipment. The material that was less than 3 g/cm3 specific gravity was not spun to the outer edges of the 
concentrator but instead was flushed out of the cone as effluent which was pumped back into the second 
water truck. 

 

 

 



Sampling the tail material 

The effluent, which looked like turbid water, was sampled at regular intervals throughout the tests. The 
tail samples were collected directly (mid stream) as they flowed from the Pegasus Mercury Extraction 
Equipment into the small holding tank (where it would be pumped into the second water truck) to 
minimize size fractionation that likely occurred upon settling in the tank.  

Three tail samples were taken in acid washed glass jars during each test. The three tail samples were 
analyzed for general mineral, inorganic, organic, and general physical parameters at BSK Analytical 
Laboratories, and total reactive and methyl mercury were analyzed at USGS laboratories in Menlo Park. 
(The water quality samples that were taken of the effluent water were analyzed for the same water quality 
constituents at the same lab as the background water quality samples taken from Combie Reservoir and 
the Bear River so that data comparison for the Antidegradation Study could be completed.) All effluent 
samples were immediately placed on ice and shipped overnight to two different labs: USGS in Menlo 
Park and BSK Laboratories in Fresno. 

Weighing the material at the end of the test 

The effluent was captured and weighted after each test to confirm that little to no material was lost during 
the test so that mass balance calculations could be conducted. 

The effluent water and sediment was pumped into the second water truck and the truck was weighed after 
the test. Any remaining material that was in the holding tank that was not pumped into the second water 
truck because it settled out, was scooped into empty tarred 5 gallon buckets and weighed by hand at the 
trailer mounted scale (O'haus beam balance, 2002). Any material that had been collected as overflow 
from other areas of the machinery was sampled and added to the holding tank so that it could get pumped 
into the second water truck and weighed as effluent.  

The liquid elemental mercury that was collected by the extraction equipment was weighed in a portable 
laboratory on the front end of the trailer (Electronic ACCulab 2008 balance ALC-210.4, #23250797 
ACC. (±0.00001gm)). 

Lab methods 

The heads and tails samples were analyzed by USGS laboratory in Menlo Park for total mercury, methyl 
mercury, and reactive mercury(II), plus water content and grain size (% < 0.063 mm). The bulk density of 
each sample was recorded so that the percent water content of the head material could be used in the mass 
balance equations to get a dry weight of the material processed. USGS analyzed the proportion of silt-clay 
sized material (< 0.063 mm) in each sample (head and tail) in duplicate. 

 For each test there were nine head samples that were composited into batches of three, so that samples 1-
3 were mixed together, as were samples 4-6 and samples 7-9.  The heads and tails samples were 
dewatered in the USGS lab (Menlo Park) by centrifuge so that all samples could be treated in a similar 
manner (as sediment samples without overlying water).  

The USGS used methods equivalent to EPA methods 1631 and 1630 for total mercury and 
methylmercury, respectively. The reactive mercury(II) analysis is based on a 15-minute digestion with 



SnCl2, a strong reducing agent followed by a second analysis without the addition of SnCl2 and analysis 
by atomic fluorescence spectrometry.   

Results 

Four demonstration tests with the Pegasus Mercury Extraction Equipment were conducted at Combie 
Reservoir in September and October of 2009. Each independent test was approximately 20 minutes in 
length. 

On September 28, 2009 the test was conducted using material from the drying beds as the source material. 
On October 1, 5, and 6th the tests were conducted using the river delta deposit as the source material. 

Test 1: The September 28th test processed material that was scooped out of the drying beds by a backhoe 
and then in 5-gallon buckets with a grout mixer.  

Test 2: The October 1st test processed material that was dredged from the river delta on 9/10/09 at the 
river confluence. This material sat in five-gallon buckets for two weeks prior to the test.  

Test 3: The October 5th test processed nine 5-gallon buckets of material that were collected on October 4th 
using buckets and shovels at a point that was 100 ft from the river confluence. This material sat in five-
gallon buckets for 24 hours prior to the test. 

Test 4: The October 6th test processed nine 5-gallon buckets of material that were collected using buckets 
and shovels at a point that was 200 ft from the river confluence.  This material sat in five-gallon buckets 
for 48 hours prior to the test. 

Analysis of the Operational Efficiency of the Mercury Removal Equipment  

To determine how efficiently the mercury extraction equipment operated, a series of mass balance 
calculations were conducted. This was accomplished by conducting closed system field tests of the 
equipment where all of the material that entered the equipment (water and sediment) was sampled and 
weighed, and all of the material that exited the equipment was captured, weighed and sampled. 

Sediment and water Mass Balance 

A sediment and water mass balance was conducted to achieve a standard of quality control between tests. 
This analysis was done to ensure that no material was lost or unaccounted for during the test. 

The dry weight of the head material was calculated using the weight of the material that entered the 
equipment and the percent water content of the head samples.  

 

 

 

 



 

Table 1: Sediment and water results 

Description  Test 1  Test 2  Test 3  Test 4 

Truck 1 weight full  kg  13290 13227 13127 12020

Truck 1 weight empty  kg  5697 10877 9725 8527

Water Used   kg  3511 2350 3402 3493

Material Processed wet  kg  234 399 738 716

Material Processed dry*  kg  108 288 280 268

Total weight of water and 
solids going IN  kg  3745 2749 4140 4208

Truck 2 weight empty  kg  5996 5915 6006 6196

Truck 2 weight full  kg  9235 8065 9235 9616

Water Captured  kg  3239 2150 3230 3420

Small amounts of water 
that could have gone in 
Truck 2  kg  0 195 **  ** 

Total weight of solid 
material left in various 
places  kg  189 270 359 247

Small amounts of solids 
that could have gone in 
trough  kg  0 8 45 33

Weight of USGS samples 
sent off  ***  ***  ***  *** 

Total weight of water and 
solids going OUT  kg  3428 2623 3633 3700

IN ‐OUT= Error  kg  317 126 506 509

Mercury captured in 
accumulator  g  0.315 0.315 0.173

* Dry weight of material was calculated later by USGS using average bulk density of head material 
* *water was just added to truck 2 and weighed in the truck rather than separately 
** *Weight of tail samples is not accounted for, would be included in the out weight 
 

Total mercury mass balance 

The concentrations of total mercury, methyl mercury and reactive mercury needed to be extrapolated into 
a mass which would enable a percent recovery calculation. A total mercury mass balance was conducted 
for each test, to ensure that all the mercury that entered the equipment could be accounted for and a 
percent recovery calculation could be made.  



The total mercury mass balance calculation was complicated by the surprising result that the average 
concentration of mercury in the samples taken of the head material was less than or equal to the average 
concentration of mercury in the samples of the tail material for each of the four tests.  

In addition, each test was successful at removing elemental liquid mercury from the material that was 
processed, a range of 187-329 mg of mercury was recovered after each test. 

Table 2. The amount of liquid mercury that was recovered at the end of each test. 

Test # 
Date of 
Test 

Length of 
Test (min) 

Amount of water used 
during test (lbs) 

Amount of material 
Processed DRY (kg) 

Mercury Extracted 
(g) by Pegasus 

1  9/28/2009  20  7740 108  0.3297

2  10/1/2009  20  5180 288  0.3154

3  10/5/2009  23  7500 280  Missing 

4  10/6/2009  31  7700 268  0.1873
 

The fact that the average concentration of mercury in the head material was equal to or greater than the 
average concentration of mercury in the tail samples indicated that the head samples were not 
representative of the head material despite the team’s best efforts to homogenize batches of the head 
material with a grout mixer prior to the test and taking composite samples. 

In fact, the proportion of fines (% < 0.063 mm) in the tail samples was consistently higher than that in the 
head samples, indicating a sampling bias toward finer material in the tails. Additionally, the mass of free 
elemental mercury recovered at the end of each test greatly exceeded the mass of mercury indicated by 
the head samples. It was therefore concluded that the samples taken of the head material were not an 
accurate representation of the head material, due to the “nugget effect”.  

In order to determine how efficient the mercury extraction equipment was operating, rather than conduct a 
mass balance for the entire processed material in bulk, we fine tuned the analyzed to conduct a mass 
balance for the two different size fractions of the processed material, the material that was < 0.063 mm 
and the material that was > 0.063 mm.  

The mercury content of the fine fraction in both heads and tails was calculated for each test by applying 
the assumption that sand-sized material had an average mercury concentration of 0.01 µg/g, based on 
analyses of reservoir sediment in a similar setting, downstream of numerous hydraulic gold mines at 
Englebright Lake (Alpers et al., 2006) and Daguerre Point Dam (Hunerlach et al., 2004) in the Yuba 
River watershed.  

The calculations of the mass balance of mercury for the fine fraction (< 0.063 mm) indicated that there 
was no apparent reduction in the Hg content during the tests, i.e. the concentrations of Hg in the fines of 
the head materials are approximately equal to the concentrations of Hg in the fines of the tails materials.  

 

 



 

Table 3: Percent fines in head and tails. 

Average Test 

% 
FINES 
Average 

% FINES 
Standard 
Deviation 

Heads 1 86.31 3.59 
Tails 1 100.01 1.74 
 Heads 2 4.03 0.98 
Tails 2 5.05 2.52 
Heads 3 6.87 0.84 
Tails 3 14.92 7.61 
Heads 4 16.79 12.69 
Tails 4 25.43 8.99 

 

The mass balance calculations for mercury in the size fraction > 0.063 mm was calculated by estimating 
the mercury content in the head material as the sum of the free mercury that was removed plus the 
mercury that was measured in the head samples.  The mass of mercury not recovered in the effluent was 
calculated using concentrations in the tails samples, modified by their water content.  

Assuming that all of the free elemental mercury and coarse gold-mercury amalgam was removed during 
the test, and that the head samples were a representation of the mercury associated with the fine particles 
(silt-clay) (< 0.063 mm) rather than the material as a whole, the percent mercury removed was calculated. 
This calculation is likely a minimum, in that it does not account for the mercury in the portion of the 
concentrate samples that remains to be analyzed. 

 Test 1 was conducted with the drying bed material/Chevreaux waste product, which was mostly silt and 
clay (86% fines). Test 2 was conducted with the project material (mostly sand, 4% fines) that was 
collected from the river delta in the area to be dredged.  The table below indicates the calculated percent 
removal of mercury for each test, as well as the estimated head mercury content.  

Table 4. The percent mercury removed by Pegasus Mercury Extraction Equipment for each test. 

Test 
# 

Date of 
Test 

Length 
of Test 
(min) 

Amount 
of water 
used 
during 
test (lbs) 

Amount of 
material 
Processed 
DRY (kg) 

Mercury 
Extracted 
(g) by 
Pegasus 

Hg 
Extracted 
[ug/g] 
DRY WT 

Heads THg 
(ug/g dry) 
[USGS] 
AVG  

Heads THg 
(ug/g dry) 
[USGS] 
StdDev 

% Mercury 
Removal 
by Pegasus 
{AVG} 

1  9/28/2009  20  7740  108  0.3297  3.06  0.20  0.04  93.740 

2  10/1/2009  20  5180  288  0.3154  1.10  0.08  0.01  93.496 

3  10/5/2009  23  7500  280  missing  missing  0.09  0.01   missing 

4  10/6/2009  31  7700  268  0.1873  0.70  0.24  0.09  74.432 

 

In conclusion the mercury extraction equipment removed approximately 93% of the free elemental 
mercury in the material that was size fraction > 0.063 mm, sand size. 



Reactive and methylmercury mass balance 

A reactive and methylmercury mass balance was conducted to ensure that reactive and/or 

methylmercury was not being created by the equipment and to be able to account of the different 

mercury components in the mass balance equations for total mercury. Below is a table containing the 

average and standard deviation of the mercury component in the heads and tails for each test. 

Table 5: Table of total, methyl and reactive mercury 

Average Test 

Total 
Hg 
(ng/g) 
dry 
AVG 

Total 
Hg 
(ng/g) 
dry 
DEV 

MeHg 
(ng/g) 
dry  
AVG 

MeHg 
(ng/g) 
dry  
DEV %MeHg 

 
Corrected 
Hg(II)R 
(ng/g dry 
wt) %Hg(II)R

Heads 1 204.60 42.62 0.40 0.08 0.20% 8.92 4.36%
Tails 1 231.67 18.90 0.51 0.10 0.22% 13.22 5.71%
 Heads 2 76.23 13.44 0.27 0.09 0.35% 0.14 0.19%
Tails 2 111.46 42.86 0.34 0.16 0.30% 0.27 0.24%
Heads 3 94.30 9.48 0.41 0.05 0.44% 0.97 1.03%
Tails 3 189.38 67.31 0.64 0.07 0.34% 0.50 0.26%
Heads 4 240.39 92.72 0.70 0.22 0.29% 0.44 0.18%
Tails 4 309.08 115.93 0.73 0.13 0.24% 0.40 0.13%
 

Discussion 

Miners have long since understood that taking a sample of a supposedly homogenous mixture 
does not give you an accurate representation of whether or not there is mercury or gold in the 
mixture. Scientist have long since relied on homogenization, duplicate sampling, and split 
sample techniques to characterize material. These equipment tests, where miners and scientists 
worked closely together for the duration of the experiments and report writing has bridged that 
age old gap in a new way. Scientists working with mercury contamination issues in the natural 
environment need to be especially aware of the “nugget effect” and how it affects sampling 
accuracy and data interpretation.  

Our understanding of mercury, how it behaves and how to remove it has been broadened as a 
result of these tests. Primarily, the fact that mercury on the fine/silts and clays is not readily 
removed by physical separation using a concentrator means that additional treatment of the 
processed material to remove any suspended solids is important to ensuring that mercury does 
not re-enter the environment in the turbid effluent. In addition, it appears that the Pegasus 
Mercury Extraction Equipment removes over 90% of the free elemental mercury bound to 
sediment that is greater than 0.063 microns, specifically sand.  

Mercury removal techniques that can operate on a large scale and can accompany a dredge 
operation remain a viable, yet developing way, to remove legacy mercury from dredged 
sediment. Adaptive management and pre and post sampling will remain an integral component of 



the design and fabrication of the next generation of mercury removal equipment. Transparency 
and collaboration remain the two most valuable assets of the project team and are critical to its 
continued success at Combie Reservoir. 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
05/31/19 

DFR #: 
001 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Cloudy, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
05/31/19; Wiley Harper 

Previously Reported (report #, date, by): 
n/a 

 

Field Memos (outstanding items): 
none 

Field Memos (general): 
none 

NOTES (Describe work completed during the day, any problems and their solutions)

08:30 Arrived onsite to participate in processing of concentrates from first partial Knelson run through NID Genie Wheel. Processing 
was very slow and eventually halted when concentrate was determined to not have been sufficient to obtain valuable data. This was 
due to Knelson purge times being every 3 minutes during initial run due to default settings for gold processing.  

11:30 Great Lakes continuing through the morning to work on modifying pilot plant power screen to facilitate processing. Still 
ongoing when left site at 11:30. Hansen removing tarps from large northern stockpile.  

Genie Wheel processing of Concentrate  Genie Wheel processing of Concentrate 
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Genie Wheel processing of Concentrate  Work being conducted on setting up Pilot plant power screen for use 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/10/19 

DFR #: 
002 

Project Manager: 
Muir 

H&K Rep: 
Muir 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Clear, 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/11/19; Wiley Harper 

Previously Reported (report #, date, by): 
001, 05/31/19, Nelson Tredwell 

 

Field Memos (outstanding items): 
none 

Field Memos (general): 
none 

NOTES (Describe work completed during the day, any problems and their solutions)

13:45 Muir onsite. Equipment includes: 

Hyundai 290 LC‐9 excavator with 1.5 cy bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

Generator 

Cat 950H loader 

Colt 600 Powerscreen 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

14:00 Muir and David Kopp observe Knelson concentrator operation with Foreman Wiley Harper.  

Water jacket flow rate has been increased to 26 m3/hr today. Was previously 20 m3/hr. Solids content in slurry feed is 
approximately 20% by volume. Target is 25 to 35% by volume, which is roughly equivalent to 60% solids by weight. The maximum 
for the Knelson concentrator is reportedly 70% according to GLEI. 

David Kopp suggests that concentrator may extract more black sand and heavy materials if water jacket pressure is increased. Past 
and current operation is at 38 kPa (5.5 psi) based on a flow of 26 m3/hr.Flow is to be increased tomorrow to achieve water jacket 
pressure of approximately 7.5 psi (51.7 kPa).  

Vibration is 9 mm/s. David Kopp recommends to GLEI to check that concentrator is mounted level and to verify operating range of 
vibration.   
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Speed is 400 RPM, force is 61 g. After three successful runs at 7.5 psi, Ted Reimchen would like RPM to be increased for last few 
minutes of run in an attempt to force liquid mercury through the apertures in the water jacket and into the mercury box.  

1 excavator bucket = 1.5 cy = 2,350 lb. 120 buckets = 141 tons. 150 buckets = 176 tons.  

15:30 Operations meeting with Wiley Harper, Chris Harris, Chris Pang and David Kopp. Plan of action: 

1. Check that concentrator base is level in the morning. 
2. Verify operating range for vibration in the morning so that water seal is not worn prematurely. 
3. Check spray in apertures tomorrow morning to verify that apertures have not been plugged by low water jacket pressure. 
4. Adjust flow tomorrow morning to achieve 7.5 psi water jacket pressure. 
5. Perform three runs (three days production) at 7.5 psi. (June 11, 12, 13) 
6. Then perform fourth run (June 14) increasing final RPM (test without sediment first). 
7. Keep the power screen for one more week to ensure sufficient feed for another ten days operation (currently the machine 

is on standby). Currently processing 120 to 160 tons of sediment per day. 

15:30 Weekly meeting: Wiley Harper, Chris Pang, Chris Harris, Carrie Monohan, Nick Graham, David Kopp, Jason Muir. Schedule: 

 Power screen standby today. Operate for at least three more days to produce sufficient material for 10 days operation. 

 Floc (Chitosan) begins tomorrow 06/11/19 with floc of water pumped from muck pit (M5a) to western settling pond (M5b) 

 Dredge mobilized in Bear River: June 18 

 Four days scheduled for dredge setup 

 First day of dredge operation June 24 

Proposed stockpile operations: 

Day 1  7.5 psi 6/11/19 
Day 2  same 
Day 3  same 
Day 4  Increase RPM at final minutes 
Day 5  same 
Day 6  same 
Day 7  TBD 
Day 8  TBD 
Day 9  TBD 
Day 10  TBD 

Discussion of concentrate processing options: 

1. 12” Knelson: direct feed from 5‐gallon buckets to plastic trough above 12” Knelson. Would need to mobilize 12” Knelson to 
site and get operating parameters from Ted Reimchen. Would result in approximately ½ bucket to be fed through Genie. 

2. Yuba wheel is not available because it is being used for production and may cause cross contamination 

3. Oro industries helical concentrator. 

4. Table 

Muir to contact Ted Reimchen to determine preferred course of action. Concentrates are currently stored under lock at the site.  

16:00 Today’s run included the first continuous 8‐hour concentrator production. 114 excavator bucket loads x 2,350 lb/bucket = 134 
tons processed June 10.  
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16:30 Muir departs site for NC office. 

 
David Kopp and Wiley Harper adjusting Knelson concentrator operating parameters, June 10, 2019. 

 
Process flow diagrams during weekly meeting, June 10, 2019.  
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/11/19 

DFR #: 
003 

Project Manager: 
Muir 

H&K Rep: 
Muir 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Clear, 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/11/19; Wiley Harper 
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002, 06/10/19, Muir 

 

Field Memos (outstanding items): 
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NOTES (Describe work completed during the day, any problems and their solutions)

06:20 Muir onsite. Equipment includes: 

Hyundai 290 LC‐9 excavator with 1.5 cy bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

06:30 Muir observed concentrate collection from plastic trough at Knelson concentrator. Collected 7.5 gallons concentrates (one 
and one‐half 5‐gallon buckets) (Sample M8.2019.06.10) representing concentrates from 8‐hour plant run on June 10. Sample date 
06/11/19 06:30. Sample tagged and stored in locked storage box on site. Sampling procedure: 

1. Apply small amount of detergent to water surface to reduce surface tension.  

2. Decant water that has been sitting overnight using a submersible pump in a perforated 5‐gallon bucket. Discharge water to 
muck pit (M5a). 

3. Decontaminate all equipment: shovel, scoop, buckets, lids. 

4. Shovel concentrates into first bucket within trough. Wash sides of bucket within trough. Remove, label and seal. 

5. Shovel concentrates into second bucket. Wash sides of bucket in trough. Remove bucket. Tilt trough over bucket and use 
decontaminated scoop to transfer concentrates into bucket. Use hose with sprayer to remove concentrates residue from 
trough and pour into bucket. Decant excess water from bucket. Label and seal.   

6. Replace trough. 
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07:00 Muir sampled mercury collection box (Sample M7.2019.06.10) representing mercury collection box from June 10 operations. 
Discharged box from spigot into new 8‐oz glass jar. Very little solids collected. Sample date 06/11/19 0:700. Sample stored on ice. 

07:00 GLEI removed top of concentrator and visually verified flow from water jacket orifices. Could not create orifice flow without 
rotation of concentrator, so was not able to verify flow through all orifices individually. Increased water jacket flow to 36 m3/hr for 
target water jacket pressure of 7.5 psi (51.7 kPa). Knelson would not operate at 36 m3/hr, so reduced to 34 m3/hr and concentrator 
reached a steady state. Began slurry feed; however, generator threw a fan blade and broke down. 

08:30 Hyundai 290 excavator moves southern end of raw process pile sediment to the north to make room for cleaning of tails from 
muck pit (M5a). 

08:40 Muir sampled muck pit (Sample M5a.2019.06.10) representing tails from June 10 operations. Sampled upper 12 inches using 
Gator sampler, 30 increments, sample weight 0.962 kg, sample date 06/11/19, 08:40. Sample stored on ice. See QA plan for 
incremental sampling methodology.  

09:10 Muir sampled #10 screen overs (Sample M3.2019.06.10) representing oversize material from scalping circuit from June 10 
operations. Sampled small stockpile, upper 12 inches, using new disposable plastic scoop, 30 increments, sample weight 0.715 kg, 
sample date 06/11/19 09:10. Sample stored on ice. 

09:30 WSA using Chitosan floc circuit to treat water from M5a muck pit and discharge to M5b western settling pond. Operator 
Daniel Flores and supervisor Shane Kiley onsite.  Currently dosing at 850 mL/min and adjusting every 15 minutes. Discharge to M5b 
approximately 20 NTU. Water will not discharge from M5b today. 

10:00 New generator arrives: MQ Power Whisperwatt 300. 

11:00 New generator has been connected and system begins operation. Hyundai 290 excavator begins to load slurry feed bin. Jacket 
flow rate set to 34 m3/hr. Will attempt 36 m3/hr tomorrow. Trough was cleaned and run begins at 11:00. 

11:30 Muir sampled pay stockpile (Sample M2.2019.06.11) representing pay stockpile feed for today’s run (06/11/19). Sampled 
upper 12 inches using Gator sampler, 10 increments, repeated three times during day. Sample weight 1.09 kg, sample date 
06/11/19, 11:30. Sample stored on ice.  

12:00 GLEI breaks for lunch, resumes 12:30. 

13:00 Knelson operating at 33.5 m3/hr resulting in 65 kPa jacket water pressure (approximately 9.4 psi). Drop across jacket water 
filter is approximately 9 psi as shown in the following photos.  

14:30 Organized data collection with Natalie Cartan GLEI. Prepared field data collection and sampling form based on current process 
configuration 

Personnel today 

Wiley Harper  GLEI Foreman 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 

Shane Kiley  WSA Supervisor 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Jay Stanger  GLEI Supervisor 

 
19:45 Muir departs site. 
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Knelson concentrator ICP 06/11/19 13:00 
 

 
Jacket water pressure, jacket gauge 06/11/19 13:00 
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Jacket water pressure, post-filter 06/11/19 13:00 
 

 
Jacket water pressure, pre-filter 06/11/19 13:00 
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Colt 600 Powerscreen and Cat 950H Loader. 

 
Colt 600 Powerscreen, oversize (reject) stockpile. 
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Colt 600 Powerscreen, mid-size stockpile (returned to screen). 

 

 
Processed sediment from power screen, June 10, 2019.  
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Pay stockpile (screened sediment feed for plant).  

 

 
Concentrates from June 10 8-hour run prior to recovery on June 11, 2019. 
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Decanting of water from concentrates, June 11, 2019. 

 

 
Collection of concentrates, June 11, 2019. 
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Collection from mercury box, June 11, 2019.  

 

 
Sample collected from mercury box, June 11, 2019. 
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Knelson concentrator in operation, June 11, 2019. 

 

 
Incremental sampling in muck pit, June 11, 2019. 
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Incremental sampling in muck pit, June 11, 2019. 
 

 
Incremental sampling in muck pit, June 11, 2019. 
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Incremental sample from muck pit, M5a.2019.06.10, collected June 11, 2019.  
 

 
Incremental sample from #10 screen oversize materials, June 11, 2019.  
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Incremental sample from #10 screen oversize materials, M3.2019.06.10, collected June 11, 2019.  
 

 
Eastern floc circuit (P50 flocculent and sodium hypochlorite pH adjustment). 
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Splitter for dual flocculation circuit. 
 

 
In-line Chitosan dosing point at western floc circuit. 
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Control panel and turbidity monitors (influent, left; effluent, right) for western Chitosan flocculation circuit.  
 

 
Dosing pumps for western Chitosan floc circuit. 
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Chitosan product tank at western floc circuit. 
 

 
Dust control. 
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Field Report 
Project-Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/12/19 

DFR #: 
004 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Cloudy, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916-719-4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/12/19; Wiley Harper 

Previously Reported (report #, date, by): 
002, 06/11/19, Muir 

 

Field Memos (outstanding items): 
none 

Field Memos (general): 
none 

NOTES (Describe work completed during the day, any problems and their solutions)

06:00 MNT onsite for safety meeting. Muir onsite 06:05. Equipment includes: 

Hyundai 290 LC-9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512-56 pettibone 

Ford F750 1,000-gallon water truck 

1,000-gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby) 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

6:30 MNT and Muir observed concentrate collection from plastic trough at Knelson concentrator. Collected only approximately 3.5 
gallons concentrate (Sample M8.2019.06.11) (two thirds of one 5-gallon bucket). Also very little water (approximately 10 gallons). 
This may be related to the higher jacket pressure. See data sheet for sample. Sample tagged and stored in locked storage box on 
site.  

7.00 Nelson begin processing. 

8.00 Walk through new comprehensive daily field data form with Nathalie, Jason and Mars and identify gaps, then revised form and 
reprinted to distribute. Muir leaves site approximately 9am. 

10.00 Begin incremental sampling of pay stockpile Sample (Sample M2.201906.12). Chris Harris onsite. Moisture content sample 
taken from pay stockpile. (Sample M2.MC.2019.06.12). 
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11.30 Nelson Shutdown due to low pressure on clean water feed. Nelson automatically purged into Bin 2.This concentrate was 
Designated as Run 1 and all associated field data for this run was finalized.   

12.00-12.30 GLEI breaks for lunch. 

12.30 New cycle (Run 2) started with pump pressure increased to prevent additional shutdown. New data sheet created labeled Run 
2. Larger dedicated pump will be installed tomorrow to ensure no future shutdowns. Increased flowrate is likely cause, exceeding 
pump capacity. Incremental sample taken of scalping circuit (Sample M3A.2019.06.12). 

2.00pm weld broke on pipe leading from slurifier to Agitator, then weld broke between Shaker tank and Nelson. 30 minute 
downtime and then continued concentrating until 4pm. Incremental sample taken of mud pit sediments where they were placed in 
holding pond (Sample M5a.2019.06.12). Sample also taken for moisture content and gradation analysis. (Sample 
M5a.MC.2019.06.12). 

3.00 Chris Harris inducted Nathalie Cartan and Mars Nelson Tredwell on use of data logger for flow totalizer and solids meter. WSA 
had reported today that low pH levels were measured in muck pit at approximately 6.4, added alkalizing powder agents to bring up 
towards neutral. Obtained grab sample from Nelson effluent and tested pH, observed to be 6.8.  

4.00 process shutdown. Compile data collected onsite on two discrete data sheets, Run1 and Run 2 due to Nelson purging halfway 
through day.  

Personnel today 

Wiley Harper GLEI Foreman 

Chris Harris Slurry Engineering 

Daniel Flores WSA 

Natalie Cartan GLEI 

Bill Dearman GLEI 

Cory Stephens GLEI 

Jacob Mueller GLEI 

Vince Trent GLEI 

Fred Benson GLEI 

Mars Nelson 
Tredwell 

NV5 

Jason Muir NV5 
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Figure 1 Mud balance being measured on agitator tank before being sent to #10 mesh screen ontop of shaker tank. 
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Figure 2 Foreground is agitator tank with Cat 303 Excavator ontop of process pile loading slurrifier in background 
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Field Report 
Project-Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/13/19 

DFR #: 
005 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Thursday 

Weather: 
Sunny, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916-719-4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/13/19; Wiley Harper 

Previously Reported (report #, date, by): 
004, 06/13/19, MT 

 

Field Memos (outstanding items): 
none 

Field Memos (general): 
none 

NOTES (Describe work completed during the day, any problems and their solutions)

Equipment includes: 

Hyundai 290 LC-9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512-56 pettibone 

Ford F750 1,000-gallon water truck 

1,000-gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby) 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

06.00 MNT onsite for morning pre-start. 

6.30 Acid decontaminate mercury concentrate buckets and Collect previous day mercury box sample ((M7.2019.06.12) and sand 
concentrate (M8.2019.06.12.1 & M8.2019.06.12.2). 

7.30 Commence running process due to delay in installing additional pump for water jacket nelson feed and delay in cleaning filter 
on slurrifier.  

9.30 Long reach excavator commences excavating muck pit after creating space in holding pit for these sediments. 
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10.00 Chris Pang onsite, meeting regarding current operation status, walkaround with WSA to look at floc system and discuss recent 
low pH reading in muck pit (yesterday 5.5-6.5). Sodium hyperchlorite being added to nuetralise. Daniel (WSA) raised concern of lack 
of lining on sediment and settling ponds which will not prevent the flow between ponds from causing caving of walls and increased 
turbidity post flocculation. GLEI will review and possibly line final settling pond and/or spillways between ponds when water velocity 
is higher. 

12.00-12.30 GLEI Lunch 

12.30 Resume processing 

1.00 Check pH on clean water discharge from Nelson when Slurry not being added and recorded 8.8 (only clean water from river 
being run). 

1.30pm Check pH on Effluent discharge from Nelson when concentrating is occurring and pH was 7.17. Post flocculation pH was 
recorded by WSA as 6.6. Chitosan Flocculation appears to be working very effectively (see photo below). 

2.00 Incremental sample taken of Muck Pit sediments removed today (M5a.2019.06.13). Incremental sample taken of pay stockpile 
(Sample M2.2019.06.12).  

4.00 Process shutdown and concentrate purged. GLEI Crew offsite 

Personnel today 

Wiley Harper GLEI Foreman 

Chris Harris Slurry Engineering 

Daniel Flores WSA 

Shane Kiley WSA Supervisor 

Natalie Cartan GLEI 

Jay Stanger GLEI 

Bill Dearman GLEI 

Cory Stephens GLEI 

Jacob Mueller GLEI 

Vince Trent GLEI 

Fred Benson GLEI 
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Figure 1 Chitosan flocculation in sediment pond. 
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Figure 2 Muck Pit in foreground with floc pond in background. 
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Field Report 
Project-Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/13/19 

DFR #: 
006 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Sunny, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916-719-4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/13/19; Wiley Harper 

Previously Reported (report #, date, by): 
005, 06/13/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

06:00 MNT onsite for safety meeting. 6.30 Empty Concentrate Bins, Approximately 2.5 gallons. Collect Mercury Box sample ( Nelson 
was already started, miscommunication), minimal sediment, could be due to agitation of mercury box due to Nelson being on 
already. Loading of slurrifier commenced 

7.00. Long Reach re-arranges sediment on process stockpile. Chris Harris onsite. Screen Technician onsite to fix power screen piano 
wires. 

7.30 WSA onsite (Daniel and Vitaly) to setup the BHP50 flocculation circuit to be run.  

8.30 Discuss with Chris Harris (Slurry Engineering) samples needed to be taken to obtain an SG of slurry so that he can calibrate the 
virtual channels on the datalogger that are outputting the total tonnage per shift from the flow totalizer and the precent solids 
meter. Will obtain SG samples of pay instead of slurry as it will be easier to perform ASTM analysis on. This will not take into account 
the offcut made by the 10 mesh screen at shaker tank but the offcut volume is so small and predominantly organics that it should 
have minimal impact. Moisture content samples will also be obtained for pay stockpile and muck sediments.  

9.30 Power screen fixed and operational. Chris Harris Offsite 

11.00 Michael Catton (GLEI) onsite.  

12.00-12.30 GLEI lunchbreak.  

12.45 Incremental sample of pay stockpile taken for specific gravity (Sample M2.SG.2019.06.14).Title 22 analysis samples taken of 
concentrate runs from 11th and 13th of June. (M9.t22.2019.0611 , M9.T22.2019.06.13) Chris Pang Onsite. 

1.40 Incremental Sample of pay stockpile feed taken (Sample M2.2019.06.14). George Little Onsite 

2.00 Incremental sample taken of #10 mesh screen overs. (Sample M3.2019.06.14). 
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2.15 Particle size samples taken from concentrate runs from 12th run 2 (50kpa jacket pressure run) and from 13th 58 kpa jacket 
pressure run). (Sample M9.PS.2019.06.2 & M9.PS.2019.06.13). 

2.30 Mars NT offsite.  

Equipment includes: 

Hyundai 290 LC-9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512-56 pettibone 

Ford F750 1,000-gallon water truck 

1,000-gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby, screens broken) 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

 

Personnel today 

Wiley Harper GLEI Foreman 

Chris Harris Slurry Engineering 

Daniel Flores WSA 

Vitaly Kadyra WSA 

Natalie Cartan GLEI 

Bill Dearman GLEI 

Cory Stephens GLEI 

Jacob Mueller GLEI 

Vince Trent GLEI 

Fred Benson GLEI 

Dustin Tursick GLEI 

Michael Catton GLEI 

Chris Pang GLEI 

George Little GLEI 

Rich C GLEI 

Mars Nelson 
Tredwell 

NV5 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/17/19 

DFR #: 
007 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Monday 

Weather: 
Sunny, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/14/19; Wiley Harper 

Previously Reported (report #, date, by): 
005, 06/14/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

5.50 MNT Onsite, Obtained Mercury box Sample (M7.2019.06.14). 

6.00 Pre‐start safety meeting. 

6.20 Longreach excavator begins excavating muck pit. Dredge Crew onsite. Daniel Flores (WSA) onsite.  

6.30 Obtained Concentrate from Nelson (32.67 Kg & approximately 4.5 gallons).  

7.00 Biologist training with Dredge Crew, Nathalie and Mars. Processing begins. Water jacket flow rate reduced to 32 m3/hr in 
attempt to reduce jacket pressure to ~51.7 kpa. On startup this appeared to work however within 2 hours average jacket pressure 
was ranging between 

7.15 Bio‐survey started. 

11.30 Tony Moscini (NID) onsite to survey haul road in advance of Odin hauling stockpiles. GLEI HR onsite for inhouse meeting over 
lunch 

12.00‐12.30 GLEI lunchbreak.  

1.00 Obtained samples from pay stockpile feed (M2.2019.06.17) and muck pit excavated sediments (M5a.2019.06.17), along with a 
particle size sample from concentrates (M8.PS.2019.06.14) and (M8.PS.2019.06.12.2). 

3.00 Launched drone and photographed site.  

3.30pm Weekly meeting 

4.00 Discussion on possibility of changing flocculation pond setup so that muck pit overflows to one of the floc pond before the 
water is taken thought the flocculation circuit. This may reduce flocculation required as the turbidation of Nelson and Excavator 
result in maximum turbidity within the muck pit. Allowing the water to overflow to another pit will ensure that the pre‐floc feed si 
more stable, allowing easier floc and potential less quantity needed. 

Equipment includes: 
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Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby, screens broken) 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

 

Personnel today 

Wiley Harper  GLEI Foreman 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Rich C  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Athna 

Shaun Carpenter  Athna 

Robert Allen  Athna 

Laura Burris  Dudek 

Erica De Parsia  Dudek 

Ben Middelden  Athna 

Pat Royce  Athna 

Melinda Mier  GLEI (HR) 

Brianna Rawleigh  GLEI (HR) 
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Overview of Process area opoerations 
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Monitoring station setup at Terminus of Settling Pond 
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Excavating from Muck Pit using “Long Reach” Excavator 
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BHP50 Floc pond 



 
 

 
Signature       
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Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/18/19 

DFR #: 
008 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 90s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/17/19; Wiley Harper 

Previously Reported (report #, date, by): 
007, 06/17/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 Pre‐start safety meeting. 

6.20 Longreach excavator begins excavating muck pit. Dredge Crew onsite. Daniel Flores (WSA) onsite. Obtained Mercury box 
Sample (M7.2019.06.18). 

6.30 Obtained previous days concentrate from Knelson (approximately 3 gallons).  

7.00. Processing begins. Water jacket flow rate reduced to 31 m3/hr in attempt to reduce jacket pressure to ~51.7 kpa. On startup 
pressures appeared to range between 45‐ 48 Kpa , expect it to raise once rings fill. During the calibration of setting the Knelson was 
started and then flushed with no slurry added, it was noted that there seemed to be sediment coming out during this flush. 
Potential that the flush is not complete. Will need to check the rings before starting next shift tomorrow to ensure the flush setup is 
adequate.  

8.30 Flow totalizer data logger turned on late.  

9.00 Obtain sample of powerscreen reject pile (M2.OFFCUT.2019.06.18) for particle size analysis. Longreach transferring sediment 
across process pile to be fed into powerescreen. Dredge crew are lowering barge into the Bear River using their Crane.  

9.30 Sample pay stockpile feed (M2.2019.06.18) and #10 mesh scalping material (M3.2019.06.18). 

11.30 Sample concentrate for title 22 analysis (M8.T22.2019.06.17 and M8.T22.2019.06.04). Take particle size sample from 
06/04/19 bucket (M8.PS.2019.06.04). 

12.00‐12.30 GLEI lunchbreak.  

1.00 Flow totalizer data logger to Knelson has been setup to record the following: 

 CH1: Slurry Volume in GPM 

 CH2: Percent Solids by Volume (%) 

 CH3: Solids in GPM (Ch1 x (CH2 / 100)) 

 CH6 (Virtual Channel): Cumulative Solids in Lb (assuming specific gravity of 2.2) 
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 CH13 (Virtual Channel): Cumulative Sum of CH1 (Gal.) 

 CH16 (Virtual Channel): Slurry solids in GPM 

 CH17 (Virtual Channel): Solids cumulative gallons 

The recorder is stopped after the processing is completed and before the generator is turned off every day and the thumb drive is 
taken out and DAT. File is copied to the computer. Then this is converted to a CSV using the Exhibitor software supplied by the 
manufacturer. At the start of the next shift the console is turned on, login performed (username: Admin, Password: 123456) and 
then the totals are cleared and the logger is initiated (with a new date as a file name).  

2.00 Test Knelson Effluent pH (6.74).  

2.30 Mars Offsite back to office to package and send concentrate Title 22 samples to ATL.  

Equipment includes: 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby, screens broken) 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

 

Personnel today 

Wiley Harper  GLEI Foreman 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Chris Pang  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Athna 

Shaun Carpenter  Athna 

Robert Allen  Athna 

Ben Middelden  Athna 

Pat Royce  Athna 

 
 



 
 

 
Signature       
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Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/19/19 

DFR #: 
009 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 90s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/18/19; Wiley Harper 

Previously Reported (report #, date, by): 
008, 06/18/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 Pre‐start safety meeting. Discussion regarding whether flocculation is required for effluent during this stage as all water is 
infiltrating and there is no discharge. Argued to be unnecessary cost. 

6.15 GLEI addressing erosion on Chitosan Floc pond entry point. Discharge had been eroding the pond wall. Used Loader to place 
additional soil. Welder onsite to fix hole in pipe. Obtained mercury box sample (M7.2019.06.18).Very fine layer of sand on bottom of 
glass.  

7.00 Longreach excavating sediment from muck pit. There was only 2 foot of freeboard in top of pond. GLEI discussing altering Floc 
pond design to delay the addition of flocculation until the settling ponds (now sometimes called second stage ponds). This will allow 
the muck pit sediments to stabilize before being flocculated, reducing the quantities of flocculent used. Process started and jacket 
feed rate reduced by 0.5 to 30.5 m3/hr in order to get operating pressure down closer to 51.7. pressure initiated in the low 40’s and 
then raised to low 50’s once operating. Very variable but looked to average around 52 kpa. Run terminated accidently around 
1.30pm and then another run commenced. First run labelled run 1 and next run 2 for the 06/19/2019. 

8.30 Paul and Brandon from Oro industries onsite with Helix spiral. Initial issues with obtaining water pressure as requirements were 
unknown until arrival. Ran 4 concentrate runs through helix, taking the top cut which included a small beach of gold. Issues with 
very fine ‘flower’ gold being lost through spiral. Identified when re‐running the ‘tails’ material that was captured at the end of the 
process. Experimented with slowing the feed of the bucket down which helped recovery however there was still potentially a bit lost 
due to the very fine nature. 

Procedure for operating Helix is roughly as follows: 

 Setup trailer and level using a dumpy/spirit level.  

 Adjust the tilt of the barrel, measured by the offset between two bars on the front end. Default offset is 10 inches however 
counterintuitively because we were losing too much gold we increased this offset to have a steeper angle of barrel which 
helps differentiate the gold in the recovery shoot. This was raised to 11 inches.  

 Add concentrate bucket to feed holder. 
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 Turn on and adjust the pressure of spray bar within the barre and spray bar at top of the barrel. Inner barrel spray bar is 
adjusted until a moderate pressure (have to calibrate with eye).  

 Turn on the hose for feed barrel to low pressure and slowly feed into barrel. 

 The spray bar at the top of the barrel is adjusted down until a very small trickle of heavies starts appearing in the recovery 
pan.  

 Continue feeding and adjusting spray bar as appropriate until all feed is inside. Wait approximately 5 minutes for 
processing to finalize. Place gold pan underneath recovery outlet for 5 seconds and then shake to see if any gold recovered. 
If none then all gold has been recovered from this run.  

 Use pans to shuck excess heavies away from gold/mercury component and then once finished concentrating then transfer 
into glass jar (with initial bit of water added to prevent sticking/splashing). 

 Between different discrete samples being processed the barrel needs to be lowered to horizontal and then all the ‘mids’ 
will come out of the barrel in the recovery outlet. After this has finished it is ‘clean’ and ready for a different sample to be 
processed. It works best once it is loaded with sample so there is a chance some initial sediment is lost when the barrel is 
loading at the beginning of processing.  

Due to small amounts of gold recovered then possibly laboratory digest for gold assay will be required as opposed to weighing.  

No mercury was visibly observed in cuts from all concentrate runs taken by eye. Paul maybe saw a single microscopic one in the first 
run using a 70x hand lens. Paul advised that the Knelson run times seem excessively long, in his experience and observation he has 
witnessed runs times in the order of 45 minutes (as opposed to our 9.5 hours). He suggested we shorten the run times down to this 
magnitude and then process the purges from each short run and compare results as he thought we should be getting the same 
amount of gold in an hour as we do in a day.  

We also ran a bucket from the pay as he was curious to see the pre‐concentrate composition and gold content. He saw 6 
microscopic flecks of gold and did not think it was very auriferous sediment however still thought we should get much more 
recovery (hence his Knelson advice). 

He advised that we should first try to cut all the gold out of the concentrate and then if we are interested in black sand fraction 
compositions we can run them through however it is going to be much slower (approximately 2 hours per bucket as opposed to 20 
minutes).The machine comes in a variety of types and this one is a ‘finisher’ designed to obtain the gold/mercury fraction while 
other machines have a wider spiral width which is better for cutting out black sand, however it is possible just less efficient. We will 
lower the angle of the barrel closer (very close to horizontal) and play with parameters until we get all of the black sand in the 
bucket. 

The advice regarding shortening the run lengths is food for thought as there was always the consideration that there would be a 
point where the rings are completely loaded (as it is batch concentrator) and additional heavies cannot substitute in. 45 minutes 
seems extremely short but there could be merit in shortening our run lengths and processing the results now we have the spiral 
helix onsite. 

Equipment includes: 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby, screens broken) 



 

Field Report 
Project # 4688‐02     DFR # 009 

Page 3 of 8 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries Double helix Spiral 

 

Personnel today 

Wiley Harper  GLEI Foreman 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Chris Pang  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Athna 

Shaun Carpenter  Athna 

Robert Allert  Athna 

Darren Lewart  Athna 

Kevin Tweed  Athna 

Paul   Oro Industries 

Brandon  Oro Industries 
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Figure 1 Tails coming from Spiral 
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Figure 2 Feeding concentrate 
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Figure 3 Inner spirals 
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Figure 4 Panning recovery outlet fines for gold. 
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Figure 5 Gold 'rooster tails’ from entire day concentrating. 
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4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/20/19 

DFR #: 
010 

Project Manager: 
Muir 

H&K Rep: 
Muir 

Project Location:  
Meadow Vista, California 

Day of Week:  
Thursday 

Weather: 
Sunny, 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/18/19; Wiley Harper 

Previously Reported (report #, date, by): 
009, 06/19/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:30 Muir onsite. Valve replaced on plant. Obtained concentrate samples from both runs from yesterday. Obtained mercury box 
sample. 

08:00 Mandy Ott (DWR) onsite, and Greg Jones (NID) onsite for meeting and tour. 

12:00 Reviewed helix finisher and discussed operation with Ted Reimchen and David Kopp.   

13:00 Collected incremental samples of pay stockpile, #10 oversize and muck pit. 

14:30 Rescheduled Entek for July 3. Entek will perform second negative exposure assessment for mercury vapors, this time for 
dredging operations. Will bypass dredge feed at end of day and flush system so that mercury analyzer can be used to assess mercury 
capture in plant tanks and seams.   

16:30 Muir departs. 

 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

MQ Power Whisperwatt 300 generator 

Cat 950H loader 

Colt 600 Powerscreen (on standby, screens broken) 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries Double helix Spiral 

 



 

Field Report 
Project # 4688‐02     DFR # 009 

Page 2 of 3 

Personnel today 

Wiley Harper  GLEI Foreman 

Daniel Flores  WSA 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Chris Pang  GLEI 

Jason Muir  NV5 

Chad Blades  Athna 

Shaun Carpenter  Athna 

Vitally Kadyra  Athna 

Jay Stanger  GLEI 

Darren Lewart  Athna 

Kevin Tweed  Athna 

Amanda Ott   DWR 

Greg Jones  NID 

 

 
Dregdge cutter head for excavator. 
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Generator and silt curtains. 
 

 
Dredge survey boat. 
   



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/21/19 

DFR #: 
011 

Project Manager: 
Muir 

H&K Rep: 
Muir 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Sunny, 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
06/21/19; Wiley Harper 
Previously Reported (report #, date, by): 
010, 06/20/19, Muir 
 
Field Memos (outstanding items): 
none 
NOTES (Describe work completed during the day, any problems and their solutions

6:30 Muir onsite. Checked in with GLEI and acid‐washed the next series of buckets. 

07:15 Obtained concentrate samples from yesterday’s single run.  Obtained mercury box sample. Requested GLEI perform three 
runs today, each approximately 3 hrs duration. Aside from duration other target parameters have not changed, see data sheet.  

07:30 Data reconciliation with Nathalie (GLEI) for yesterday and today. 

07:45 Inventoried all concentrate samples. 

08:30 Began finishing runs on concentrate samples, starting from the beginning of collection (run date 06/04/19). Run dated 
06/04/19 no gold, amalgam or mercury recovered.  

11:00 Run date 06/05/19 encountered fine gold and other heavy minerals and metal fragments (see photos). Sample designations: 
M8a = blue pan, primary cut from helix head; M8b = green pan, secondary overflow from helix head; M8c = coarse tails collected in 
bucket at helix tail; M8d = fine tails overflow from bucket to trough at helix tails; M8e = spiral cleanout when unit is dropped level. 
Significant rounded metal fragments encountered in spiral cleanout for sample M8 2019.06.05. 

11:30 Obtained first run concentrate sample from today (M8 2019.06.21 #1). Only one mercury box sample will be obtained at the 
end of the day.  

16:00 Concentrate batches through run 6/10/19 have been finished. Also, runs 6/12/19 and 6/18/19 were previously finished. 
Remaining runs 6/11, 13,14,17,18, 19, 20, 21/19 need to be finished on the Oro helix spiral. Plant shuts down after three runs for 
today.  

16:30 Concentrate samples from today’s #2 and #3 runs obtained (M8 2019.06.21 #2 and #3). Mercury box sample obtained (M7 
2019.06.21).  

17:00 Data reconciliation with Nathalie (GLEI) for todays operations. Data recorder not available today but direct readings and crew 
records are sufficient to document today’s three runs.  

18:00 Organized storage container, flagged green all buckets that have been finished with Oro spiral. Completed field report and 
departed site.  
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Combie June 21, 2019. 
 

 
Oro helix finisher. 
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Sample M8a 2019.06.05 with rounded metal fragments (“a” designation for “blue pan” primary pan collection 
from helix head) 
 

 
Sample M8a 2019.06.05 
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Sample M8a 2019.06.05 with fine gold 
 
 

 
Gold in sample M8a 2019.06.06 with free gold 
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Decon and acid washing in foreground. Acid washed buckets in backgound. 
 

 
Scale and concentrate samples. Green flags designate runs that have been finished with the Oro helix. 
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Personnel today 
Wiley Harper  GLEI Foreman 
Daniel Flores  WSA 
Natalie Cartan  GLEI 
Bill Dearman  GLEI 
Cory Stephens  GLEI 
Jacob Mueller  GLEI 
Vince Trent  GLEI 
Fred Benson  GLEI 
Jason Muir  NV5 
Chad Blades  Athna 
Shaun Carpenter  Athna 
Darren Lewart  Athna 
Timothy Whited   
Kobert Accen   
 
Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck 
1,000‐gallon diesel AST 
MQ Power Whisperwatt 300 generator 
Cat 950H loader 
Colt 600 Powerscreen (on standby, screens broken) 
Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)
Oro Industries helix spiral finisher 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/26/19 

DFR #: 
012 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Wiley Harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/26/19; Wiley Harper 

Previously Reported (report #, date, by): 
010, 06/21/19, Muir 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:00 MNT Onsite, morning meeting and discussion regarding flocculation setup. Pacific Dredge crew getting drug tested before 
commencing setup. 

7.00 Sampling of background monitoring location in water work. 1.74 NTU, 8.98 degrees C and no settleable solids in Imhoff cone. 

8.00 Biologist training with remaining Athna crew. Got ride in Athna boat to downstream sampling location, 2.29 NTU, 14.08 
degrees and no solids in Imhoff cones. 

10.00 discuss operating parameters of Nelson. Will continue with current parameters for first day 32 m3/hr (52 KPA) in three 
batches and then try dialing down pressure significantly and also raising as Ted suggested and compare yields. GLEI laying pipe out 
to dredge area. X‐tank discharge will go to first of sediment ponds and then into another before entering the first stage of the 
settling pond and being flocculated. Nelson discharge will go to muck pit before entering two sediment ponds in succession and 
then entering the settling pond and being flocculated.  

12.00‐12.30 GLEI Lunch 

1.00 GLEI setting up floating warning buoys for dredge lines and perimeter. Pacific Dredge preparing to bring barge out to dredge 
area, putting up turbidity curtain and then will perform test run. 

Personnel today 

Wiley Harper  GLEI Foreman 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 
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Shaun Carpenter  Pacific Dredge 

Darren Lewart  Atna 

Jay Stanger  GLEI 

Jarret Smith  GLEI 

Eli Deshay  Pacific Dredge 

Don Webb  Slurry Engineering 

Chris Harris  Slurry Engineering 

 
Equipment 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

400 kva generator (arrived  on the 24TH) 

Cat 950H loader 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries helix spiral finisher 

Dredge float 

John Deer 6” Dredge Pump 

33 kilowat generator 

336 CAT on dredge barge 

20 kilowat generator 

Dredge barge  

2 skiffs and survey boat 

 

 

 
   
 



 

Field Report 
Project # 4688‐02     DFR # 012 

Page 3 of 5 

 
Figure 1 IMhoff Cones for measuring settle-able sediment 

 
Figure 2 Dredge Line pump at end of levy road 
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Figure 3 Laying pipe and marker buoys 

 
Figure 4 Turbidity Curtain pre-deployment 
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Figure 5 Dredge cutter head and suction pipe assembly 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/27/19 

DFR #: 
013 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Thursday 

Weather: 
Sunny, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger/Wiley harper, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/27/19; Wiley Harper 

Previously Reported (report #, date, by): 
010, 06/26/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:00 MNT Onsite, morning meeting. Dredging still being setup and plant being readied. 

7.00 Sampling of RSW‐001 1.58 NTU, 9.36 C, no sediment in Imhoff cone 

7.45 Sampling of RSW‐002 2.36 NTu, 13.76 C, no sediment in Imhoff cone. Dredging not commenced yet. 

8.00 Launch drone to take photos of processing site. Longreach and excavator rearranging sediments on former processing stockpile 
site to facilitate storage of sediment that will need to be continuously excavated from muck pit.  

10.00 GLEI running clean water intake through plant to test for operational ability. Overall good flow through with some minor leaks 
on the cyclones.Issue identified with motor on the big blue tank agitator. Part being ordered for delivery later today.  

11.00 Sampling of RSW‐001 and RSW‐002. Dredging still not commenced. Wiley offsite, Jay Stanger assuming alternate foreman 
role. 

12.00‐12.30 GLEI Lunch. 

12.45 Safety meeting between GLEI and Atna regarding dredge startup procedures. There is an approximate 9 minute lag fro 
sediment to reach processing plant from dredge. Applies to startup and shutdown lags.  Dredge will suck clean water to begin and 
then dredge sediment to check for amount of organics etc. Plant will initially bypass dredge water into pond and then into plant but 
bypass Nelson to check everything works. Once all kinks addressed and flow rates appropriately synchronized then processing 
through nelson will occur. 

2.00 Clean water coming from Dredge initiated for 20 minutes before starting to dredge for 20 minutes. Switched back to clean 
water and this was run through the plant (bypassing Nelson) to identify leaks/issues for 30 minutes. Then switched to dirty and 
bypassed to pond. Dreging switched to clean and then dirty and both were run through plant (bypassing Nelson). Significant organics 
were encountered however #10 mesh screen appeared to be handling them well. Dirty drege water appeared to be handled by plant 
satisfactorily.  

3.30 RSW‐001 and RSW‐002 sampling was performed. Silt curtain appeared to work effectively (see photo below). No increase in 
turbidity observed. Launched drone at end of levy road to photograph dredge in operation and check for turbidity plume from 
above. 
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4.00 Dredging ceased and cleanup /packup started. More slurry density tests will be completed at startup tomorrow morning to 
ensure obtain 84 PCF target from plant before initiating Nelson. 

Personnel today 

Wiley Harper  GLEI Foreman 

Jay Stanger  GLEI Foreman 
(alternate) 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 

Shaun Carpenter  Pacific Dredge 

Darren Lewart  Atna 

Jay Stanger  GLEI 

Jarret Smith  GLEI 

Eli Deshay  Pacific Dredge 

Don Webb  Slurry Engineering 

Chris Harris  Slurry Engineering 

 
Equipment 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck

1,000‐gallon diesel AST 

400 kva generator (arrived  on the 24TH) 

Cat 950H loader 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones

FL Smidth 30” Knelson concentrator with ICP and filtration unit

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)

Oro Industries helix spiral finisher 

Dredge float 

John Deer 6” Dredge Pump 

33 kilowat generator 

336 CAT on dredge barge 

20 kilowat generator 

Dredge barge  

2 skiffs and survey boat 

 

 

 
   



 

Field Report 
Project # 4688‐02     DFR # 014 

Page 3 of 4 

 

 
Figure 1 Dredging (View from South). 

 
Figure 2 Dredging (View from North). 
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Figure 3 Processing area being readied for Dredge Stage.  

 
Figure 4 Sediment ponds (foreground) and settling Ponds (background) showing bank lining of final pond and change in 

Flocculation setup to allow a reduction in turbidity prior to flocculent injection. 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
06/28/19 

DFR #: 
014 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Cloudy, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
06/28/19; Jay S. 

Previously Reported (report #, date, by): 
010, 06/27/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:00 MNT Onsite, morning meeting. Dredging will commence and feed will bypass Nelson as GLEI calibrate plant to operate 
correctly. 

7.00 Sampling of RSW‐001 and RSW‐002 conducted. No turbidity at downstream location. Longreach excavating muck pit from 
previous days dredging and then excavator is re‐arranging. 

8.00 Launch drone to take photos of both processing site and dredging operation.  

8.30 paperwork and awaiting Imhoff cone. No settle‐able sediments downstream. 

9.30 GLEI meeting on plant commissioning. Shaker tank overflowing due to excessive buildup of sediment as it is a ‘dead’ tank (no 
agitation). Discuss procedure to operate so this doesn’t happen as wasn’t issue in previous stage. Hydro‐cyclones were letting 
through too much water. Discuss optimum operating levels for big blue tank, it is 2/3 to ¾ full with maximum being below overflow 
pipes to pod tank. A recirculation valve will also be replaced.  

Restart of plant will occur after shaker tank cleaned, initiate with clean water and then get dredge to suck sediment. Once 
operational then Nelson processing can occur.  

1.15 Start of Nelson processing. Slurry in agitator running at 83 at 2.00 pm. Particle size samples were taken at 12” hydrocyclone 
(M4a.PS.2019.06.28) unders, 4” hydro cyclone M4b.PS.2019.06.28) and x tank discharge (4” hydrocyclone overs 
M4b.XTANK.2019.06.28). Buckets will be let settle and then decanted and sediment removed for analysis by long hydro.  

4.00 Plant shutdown and packup. 

Personnel today 

Jay Stanger  GLEI Foreman 
(alternate) 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 
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Vince Trent  GLEI 

Fred Benson  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 

Shaun Carpenter  Pacific Dredge 

Darren Lewart  Atna 

Jay Stanger  GLEI 

Jarret Smith  GLEI 

Eli Deshay  Pacific Dredge 

Don Webb  Slurry Engineering 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 

Christopher Bruns  WSA 

K.Tutt   

Kevin Tweed  Atna 

 
Equipment 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

400 kva generator (arrived  on the 24TH) 

Cat 950H loader 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries helix spiral finisher 

Dredge float 

John Deer 6” Dredge Pump 

33 kilowat generator 

336 CAT on dredge barge 

20 kilowat generator 

Dredge barge  

2 skiffs and survey boat 
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Figure 1 Agitator Tank receiving Hydrocyclone cuts before feeding into Nelson. 



 

Field Report 
Project # 4688‐02     DFR # 014 

Page 4 of 7 

 
Figure 2 Top down view of Dredge showing turbidity contained within curtain. small trail of floating organic matter to the 
west. 
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Figure 3 View of dredging, floating slurry line and booster pump from the south. 
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Figure 4 View of Settling ponds from the south. 
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Figure 5 View of processing area. Former process stockpile site being used to excavate and dehydrate muck pit sediments for 
removal. 
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Date:  
07/1/19 

DFR #: 
015 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Monday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent;  

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
07/1/19; Wiley Harper. 

Previously Reported (report #, date, by): 
014, 06/28/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:00 MNT Onsite, morning meeting. 

7.00 Processing commenced (Run 1) Excavator transferring sediments within muck drying areas. Collect Concentrate sample from 
Friday (M8.2019.06.28) and mercury box sample (M7.2019.06.28). 

7.30 Sampling of RSW‐001 and RSW‐002. Downstream water quality good.   

10.00‐ Run 1 ended, run 2 initiated 10.25. 

12‐12.30 GLEI lunch. Sampling of RSW‐001 and RSW‐002 

12.30 End of Run 2, Start of run 3 approximately 12.55. Begin processing of M8.2019.06.28 and M8.2019.07.01 Run 1 on Oro Spiral 
Helix. Some potential mercury observed in M8a.2019.06.28 blue pan black sands after panning. Most of rounded blobs were hard 
and seemingly metallic, likely native metal of unknown origin however apparently at least one was compressive when manipulated 
suggesting it could be mercury infused with sediment or amalgam.  

2.00. WSA has been applying flocculation to water being pumped from last sediment pond to floc pond (first settling pond) 
achieving a turbidity of 20 and pH of 8.7 (from a prior turbidity of 20,000 in last sediment pond) 

3.30 Weekly Meeting (see minutes). 

4.00 Weir from sediment ponds to settling ponds collapsed, causing influx of high turbidity water from sediment pond to first 
settling pond. Process shutdown, end of run 3. 

4.30 Sampling of RSW‐001 and RSW‐002. Water quality good.  

Personnel today 
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Equipment 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

400 kva generator (arrived  on the 24TH) 

Cat 950H loader 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries helix spiral finisher 

Dredge float 

John Deer 6” Dredge Pump 

33 kilowat generator 

336 CAT on dredge barge 

20 kilowat generator 

Dredge barge  

2 skiffs and survey boat 

 
   

Jay Stanger  GLEI Foreman 
(alternate) 

Wiley Harper  GLEI Foreman 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 

Shaun Carpenter  Pacific Dredge 

Darren Lewart  Atna 

Jay Stanger  GLEI 

Jarret Smith  GLEI 

Eli Deshay  Pacific Dredge 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 
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Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
07/2/19 

DFR #: 
016 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 70,80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
07/2/19; Wiley Harper. 

Previously Reported (report #, date, by): 
015, 07/1/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:00 MNT Onsite, morning meeting. 

6.30 Excavator fixing weir that collapsed previous day between sediment pond and settling pond and also reinforcing the weir 
between 1st and last stage of settling ponds. Collect mercury box sample (M7.2019.07.01). Check surface water monitoring points 
RSW‐001 and RSW‐002.  

7.00 Processing commenced (RUN 1) with water jacket flow rate dialed down by 1 m3/hr. This has appeared to cause a reduction of 
jacket pressure to 43‐49 KPA (6.3‐7.1 PSI). Will continue at this jacket pressure for at least today and observe results. Percent solids 
by volume is running at around 40% which is much higher than processing stockpile phase. Questions about the maximum operating 
capacity of the Nelson.  

8.30 Empty concentrate from previous day (M8.2019.07.01 RUN 3). 

9.00 Obtain samples of dredge intake (above #10 mesh screen), 12” hydrocyclone, 4” hydrocyclone for particle size 
analysis.(M2.Dredge.PS.2019.07.02, M2.HYDRO12.PS.2019.07.02, M2.HYDRO4.PS.2019.06.02, M2.XTANK.PS.2019.07.02).Will let 
settle overnight and then dewater and bag. 

10.00 Discuss flocculation with WSA, currently re‐circulating flocculation pond to decrease turbidity gained during weir failure 
previous day. They recommend pumping over at final weir with dissipater to prevent erosion post flocculation and consequent 
increase in turbidity. End of Run 1.When Run 2 started the system clogged due to excessive sediment coming from dredge at the 
start of the next run. System then progressively flushed through nelson to remove buildup. 

11.30 Sampling of RSW‐001 and RSW‐002. 

12.00‐12.30 GLEI Lunchbreak. Processing continued with dredge being direct fed through shaker tank into Nelson with slurry flow 
rates lifting from 180‐200 to 400‐450 GPM. Solids density by volume reducing from 40 to 15‐16 %. Small overflow hose from top of 
shaker screen being run.  

13.30 Incremental sampling of Muck pit sediment excavated (M5a.2019.07.02).  

14.00 Bucket test from overflow filled 5 gallon bucket in 3.44 seconds showing an 87 gallon per minute flow rate. Fluctuates a lot so 
could be significantly more. 
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15.00 Sampling of RSW‐001 and RSW‐002.  

16.00 Shutdown of plant. GLEI have decided to pump effluent out of final settling pond as opposed to let it through a weir. The pipe 
will have a bypass valve to enabled it to be recirculated for additional flocculation if too turbid otherwise if clear it will fall through a 
dissipater onto a gravel covered liner at the outfall to ensure no additional turbidity is created as it enter the drainage canal to 
migrate towards bear river.  

Personnel today 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Equipment 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

400 kva generator (arrived  on the 24TH) 

Cat 950H loader 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries helix spiral finisher 

Dredge float 

John Deer 6” Dredge Pump 

33 kilowat generator 

336 CAT on dredge barge 

20 kilowat generator 

Dredge barge  

2 skiffs and survey boat 

Wiley Harper  GLEI Foreman 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 

Shaun Carpenter  Pacific Dredge 

Darren Lewart  Atna 

Jay Stanger  GLEI 

Jarret Smith  GLEI 

Eli Deshay  Pacific Dredge 

Chris Harris  Slurry Engineering 

Daniel Flores  WSA 

Tim White  GLEI 

Chris Pang  GLEI 

Darren Gem   
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Figure 1 Overflow hose from shaker tank overflow during direct feed processing. 
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Figure 2 Repair of weirs between ponds due to collapse of weir between final sediment pond and settling pond at the end of 
the previous day. 
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Combie Reservoir Sediment and Mercury Removal 

Date:  
07/3/19 

DFR #: 
017 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Cloudy, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 

Project Briefing (date, with): 
07/2/19; Wiley Harper. 

Previously Reported (report #, date, by): 
016 07/2/19, MNT 

 

Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6:00 MNT Onsite, morning meeting. 

6.30 Empty concentrate from previous day (M8.2019.07.02 Run 2).  

6.45 Test RSW‐001 and RSW‐002. Reschedule industrial hygienist to accommodate GLEI early finish.  

7.30 Arrange buckets in sea container, acid wash additional buckets. Applied small amount of flocculent to particle size samples 
taken from process yesterday to facilitate settling so samples can be bagged. 

8.00 Final sediment pond overflowed over weir into fist settling pond last night causing turbidity to increase again in flocculated 
pond, undoing work of previous day which was attempting to recover from weir failure. WSA will completely dewater final sediment 
pond into the settling pond so this will not re‐occur.  

10.00 Industrial Hygienist onsite to conduct mercury vapor sampling with Gerome. 

11.00 Plant shutdown, Sampling of RSW‐001 and RSW‐002. Cleanout shaker tank and conduct gerome sampling. Run 2019.0702 Run 
2 through Oro Spiral Helix to allow mercury spiral helix monitoring.  

12.00 Shutdown process and collect concentrate and mercury box sample (M7.2019.07.03 & M8.2019.07.03).  

12.30 RSW‐001 and RSW‐002 background sampling. Majority of GLEI crew offsite. Mercury monitoring results in non‐detect across 
site.  

13.30 Mars offsite. 
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Personnel today 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Equipment 

Hyundai 290 LC‐9 excavator 1700 lb per bucket 

Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket 

JCB 512‐56 pettibone 

Ford F750 1,000‐gallon water truck 

1,000‐gallon diesel AST 

400 kva generator (arrived  on the 24TH) 

Cat 950H loader 

Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones 

FL Smidth 30” Knelson concentrator with ICP and filtration unit 

WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side) 

Oro Industries helix spiral finisher 

Dredge float 

John Deer 6” Dredge Pump 

33 kilowat generator 

336 CAT on dredge barge 

20 kilowat generator 

Dredge barge  

2 skiffs and survey boat 

Wiley Harper  GLEI Foreman 

Natalie Cartan  GLEI 

Bill Dearman  GLEI 

Cory Stephens  GLEI 

Jacob Mueller  GLEI 

Vince Trent  GLEI 

Fred Benson  GLEI 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 

Shaun Carpenter  Pacific Dredge 

Darren Lewart  Atna 

Jay Stanger  GLEI 

Jarret Smith  GLEI 

Eli Deshay  Pacific Dredge 

Daniel Flores  WSA 

Tim White  GLEI 

Chris Pang  GLEI 

Antwone Jacob  WSA Trainee 

Kevin Twead  Pacific Dredge 

Richard Beall  Entek 
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Figure 1 Final Sediment Pond in foreground and First Settling Pond in background receiving initial 'pre-flocculation 
treatment'. 
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Figure 2 Accumulation of sediment within shaker tank at the end of the day. Tank has no agitation so 1 hr flush is required at 
the end of each day to remove. 



 
 

 
Signature       

Page 1 of 3 
 

 

Field Report 
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4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
07/8/19 

DFR #: 
018 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Monday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger, Foreman 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
07/8/19; Jay Stanger. 
Previously Reported (report #, date, by): 
017 07/3/19, MNT 
 
Field Memos (outstanding items): 
none 
NOTES (Describe work completed during the day, any problems and their solutions

6:10 MNT Onsite. Discuss operating parameters for the day. Will remain at 29.5 m3/hr flow rate for 2 runs then change down to 
28.5.  

7.00 Monitor RSW‐001 and RSW‐002. Booster pump blocked, GLEI crew working on it. Effluent in First settling pond infiltrated over 
the break. Expect that there will be no discharge from the ponds until at least Wednesday due to the volume capacity remaining. 
WSA are receiving delivery of outflow pump this week and will begin setting up outflow (discharge). 

7.30 Downtime until 10.15 due to blockages in dredge line around booster pump.  

11.50 First run flushed 

12.12.30 GLEI lunchbreak. 4” flap removed and replaced with 6” line to reduce possibility of blockages. 

1.15 Second run initiated. Sampling of RSW001 and RSW‐002. Processing concentrate with Oro spiral helix (7/2/2019 Run 1, 
7/3/2019 Run 1 and 7/8/2019 Run 1). Small amounts of pyrite and hard metallic balls found (non maluable) along with minor gold. 

3.30 Second run flushed. Weekly meeting – discussion included change of plant process to eliminate hydrocyclones. 

Muck pit sediments to be transferred to south of settling ponds to be dried and placed within ponds along with also being deposited 
to the north around existing stockpiles. 

 Dredging to continue as planned for 2 sections before possibly dredging deeper into the lower profile to chase the possibility of 
more free mercury to be recovered.  

Upcoming hazardous materials waste storage inpection by the county‐ review records and training to ensure everything is 
compliant. 
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Personnel today 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck 
1,000‐gallon diesel AST 
400 kva generator (arrived  on the 24TH) 
Cat 950H loader 
Slurry Engineering Inc. plant including tanks, screens, pumps and hydrocyclones
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)
Oro Industries helix spiral finisher 
Dredge float 
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Figure 1 Typical pan of concentrate sample with a number of small metallic nodules and very small sulphides (mostly pyrite). 
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Figure 1 Small floating patch of organics, appears to be primarily cottonwood and pollen from lake catchment. 
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Figure 1 Water entering final settling pond, will be a number of days before discharge commences. 
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Figure 2 worn housing of pump between shaker tank and Nelson. 
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Figure 1 CAT 735 hauling sediment to south of settling ponds for temporary storage and drying 
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Figure 1 Water entering final settling pond, pond still has high infiltration rate. Flocculation has been very effective to date 
with pre-treatment floc achieving 2.5 NTU turbidity at times. 
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General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Managert; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
07/12/19; Wiley harper 
Previously Reported (report #, date, by): 
022 07/12/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Morning meeting.  

8.00‐11.30 MNT offsite for visit to another project. 

11.30 Discuss operations and parameters with Ted Reimchen 

12.00 Obtain samples and keep records 
 
Personnel today 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wiley Harper  GLEI Foreman 
Bill Dearman  GLEI 
Cory Stephens  GLEI 
Jacob Mueller  GLEI 
Vince Trent  GLEI 
Fred Benson  GLEI 
Hank Thomspson  GLEI 
Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 
Shaun Carpenter  Pacific Dredge 
Darren Lewart  Atna 
Jarret Smith  GLEI 
Eli Deshay  Pacific Dredge 
Daniel Flores  WSA 
Kevin Tweed  Pacific Dredge 
Jacob Estrenges  GLEI 
McLaren neal   
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST 
 
Cat 950H loader 
Slurry Engineering Inc. plant including tanks, screens, 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)
Oro Industries helix spiral finisher 
Dredge float 
John Deer 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 

 
 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
07/16/19 

DFR #: 
024 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Managert; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
07/12/19; Wiley harper 
Previously Reported (report #, date, by): 
023 07/15/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Morning meeting. Dredging and processing initially down due to failed booster pump. Working on updating SPCCP 
for Site, inspecting tanks and generators. GLEI working on replacement booster pump, removing broken one and fitting replacement 
through the morning. GLEi also demobilizing plant equipment, Hydrocyclones and smaller tanks etc being loaded on semi trucks 
today for removal offsite.  

7.00 Ted wants variable frequency drive to modulate RPM of Oro spiral helix in order to better capture fine gold and ‘micronised’ 
mercury in concentrate.  

11.10 Replacement booster pump ready however it is not appropriate slurry pump but water pump so will not last long. Dredging 
and plant started. Nelson will be run at 75 higher RPM at 475 RPM and water jacket flow rate lowered to 29 (3.7‐4.1 PSI) in order to 
attempt to force Mercury through water jacket into Mercury box.  

1200‐12.30 GLEI Lunchbreak 

1.00 Sampling of surface water monitoring points RSW‐001 and RSW‐002. 

2.00 Incremental sampling of Muck Pit sediments and #10 mesh scalp screen material (M5a.2019.07.16 and M3.2019.07.16). 

2.30 VFD for Ted to change operating parameters of Oro was ordered, to be shipped to NV5 office tomorrow.  

3.00 Incremental Sampling of concentrate runs from 1st, 9th and 12th of July 2019 for title 22 metals and particle size analysis 
(M8.T22.2019.07.01, M8.T22.2019.07.09, M8.T22.2019.07.12) 

4.00 Shutdown plant, collect data logger file. Collate data to assist data transmittal to Dave Koppe for processing of processing 
stockpile phase concentrate runs.  

5.00 Mars offsite.  
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Personnel today 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST 
 
Cat 950H loader 
Slurry Engineering Inc. plant including tanks, screens, 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)
Oro Industries helix spiral finisher 
Dredge float 
John Deer 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 

 
 

Wiley Harper  GLEI Foreman 
Bill Dearman  GLEI 
Cory Stephens  GLEI 
Jacob Mueller  GLEI 
Vince Trent  GLEI 
Fred Benson  GLEI 
Hank Thomspson  GLEI 
Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 
Shaun Carpenter  Pacific Dredge 
Darren Lewart  Atna 
Jarret Smith  GLEI 
Eli Deshay  Pacific Dredge 
Daniel Flores  WSA 
Kevin Tweed  Pacific Dredge 
Jacob Estrenges  GLEI 
McLaren neal   



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
07/17/19 

DFR #: 
025 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Managert; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
07/12/19; Wiley harper 
Previously Reported (report #, date, by): 
023 07/15/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Morning meeting. Big Blue tank to be demobilized today‐ the last of the plant equipment to be demobilized for 
now‐ leaving just the shaker, pump and Knelson at the plant area.  

Ted requests that the water jacket pressure be raised to approximately 48 KPA which is estimated to require a water jacket flow rate 
of approximately 29 m3/hr. Nelson RPM set to 0 and turned on to verify that there were no plugs in the water jacket holes. Wiley 
recorded a video of the inside for verification. Mercury box sample (M7.2019.07.16) taken after the nelson had activated but there 
was still a significant amount of sediment present with a larger grain size than previously observed.  

6.30 Process started at 29 M3/hr water jacket flow rate, initially running at 23 KPA however expected to rise at concentrate rings 
load. Increased vibration experienced yesterday at 475 RPM which was suggested by Ted to be possibly due to unlevel machine. 
Level check this morning and is perfectly level. Increased vibration could be due to increased vibration.  

8.00 Seal broken on booster pump 

9.00‐11.00 Survey of Pond 3 on Dredge survey Boat, underwater drone was sent to investigate lake bottom. Appeared to be typical 
low energy fluvial environment, fine organic rich muddy base with moderate amount of vegetation. No indication of large size 
gravel. Underwater drone took a grab sample for Ted to look at under viewing microscope 

13.45 Mars N‐T Offsite. Will not be onsite tomorrow as no dredging or processing onsite.  

 
Personnel today 
 
Wiley Harper  GLEI Foreman 
Bill Dearman  GLEI 
Cory Stephens  GLEI 
Jacob Mueller  GLEI 
Vince Trent  GLEI 
Fred Benson  GLEI 
Hank Thomspson  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST 
 
Cat 950H loader 
Slurry Engineering Inc. plant including tanks, screens, 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)
Oro Industries helix spiral finisher 
Dredge float 
John Deer 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 

 
 

Mars Nelson 
Tredwell 

NV5 

Chad Blades  Pacific Dredge 
Shaun Carpenter  Pacific Dredge 
Darren Lewart  Atna 
Jarret Smith  GLEI 
Eli Deshay  Pacific Dredge 
Daniel Flores  WSA 
Kevin Tweed  Pacific Dredge 
Jacob Estrenges  GLEI 
McLaren neal   
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Figure 1 Underwater drone used to inspect Pond 3 bottom. 
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Figure 2 Live video feed from underwater drone. 
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Figure 3 Water pump that failed today. a replacement for the original appropriate slurry pump that blew a seal. 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
07/19/19 

DFR #: 
026 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
07/19/19; Wiley harper 
Previously Reported (report #, date, by): 
025 07/17/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Site still shutdown due to lack of booster pump onsite. Limited GLEI crew and no dredge crew onsite. Preparing for 
county inspection, printing 401 and Limited threat discharge certification, organizing training records. 

9.00 County inspection, Inspected hazardous materials storage container and all SPCCP elements. Concentrate inspection all good, 
no hazardous materials onsite. Need to update SPCCP to include pump reservoirs and dredge fuel tank and complete annual 
inspection within the next week. Will annotate diagrams and send to Adrian to update on CERS.  

10.30 Adrian and County Inspector offsite 

11.00 Wire up VFD and attempt to start Oro spiral helix. Oro spiral helix could not start when connected to VFD. Suspect that it was 
not getting sufficient hertz when starting so could not overcome barrel friction in system. Ran spiral helix without the VFD. 
Processed run from 7/16/2019. Final blue pan had small amount of metal.  

2.00 Staff offsite. 

 
Personnel today 
 

 
 
 
 
 
 
 
 
 

 
 
 

Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Adrian   NID 
Samantha  Placer County Health 

Officer 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST 
 
Cat 950H loader 
Slurry Engineering Inc. plant including tanks, screens, 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, P50 and sodium hypochlorite (two trailers on eastern side)
Oro Industries helix spiral finisher 
Dredge float 
John Deer 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/2/19 

DFR #: 
027 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/2/19; Wiley harper 
Previously Reported (report #, date, by): 
027 08/2/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.20 MNT Onsite. Nelson will be run at 400 RPM and 30.5 m3/hr today, single run. Double flush will be completed at the end of run 
to check whether residual material is left in the Nelson. Dredging will be completed within the deeper strata if possible. Initial jacket 
pressure from 38‐42 kpa. Slowly rising  

7.00 Dredging still in upper material, not set to start dredging deeper strat till end of current cut. Also concern on destroying new 
pump. Sent communication requesting deeper dredging, possibly tomorrow due to short time frame of project left. 

8.00 Launched drone and took photos of site.  

9.30 Sampling of RSW‐001 and RSW‐002. 

10.00 Jacket pressure on Nelson has raised to 41‐48 KPa which is 5.9‐7 PSI which is roughly on target. Potentially raise .1 flow rate 
tomorrow to attempt to center average on 6.5. 

11.30 Current dredge cut 4 finished. Instruct dredging to go deeper to 10 feet as per Jason email instructions on remaining 
processing plan. Will commence after moving dredge and lunch within cut 3. 

12.00.12.30 GLEI Lunchbreak 

1.30 Sampling of RSW‐001 and RSW‐002. Downstream water quality good. 

2.00 MNT offsite.  

 
Personnel today 
 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Adrian   NID 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, sodium hypochlorite (one trailer on western side.
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
Pump at discharge point 
 

 

Samantha  Placer County Health 
Officer 

Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Cory Stephens  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren G  Pacific Dredge 
Kevin Tweed  Athna 
Jacob Mueller  GLEI 
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Figure 1 Process site and settling ponds, looking southward. 
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Figure 2 Shaker tank and Knelson. 
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Figure 3 Entire process site with Bear River, view towards the south.  
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Figure 4 Northern Stockpiles, view towards the south. 
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Figure 5 Southern temporary stockpile, looking south. 



 
 

 
Signature       

Page 1 of 3 
 

 

Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/5/19 

DFR #: 
028 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Monday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/5/19; Wiley harper 
Previously Reported (report #, date, by): 
027 08/4/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.10 MNT Onsite. Nelson will continue to be run at 400 RPM and 30.5 m3/hr today, single run. Dredging within 5‐10 feet below 
surface in 2nd cut. Double flush completed at the end of previous day processing, not much sediment on 2nd flush. Generator 
switched off before datalogger saved on previous day. Very heavy feed from dredge in 2nd half of the day, reaching 49 percent by 
volume and 92 PCF mud density. Material appears possibly more sandy in composition.   

Notes from Vince indicate that jacket pressure raised from averaging 6.5 to 7 when dredging occurred within lower strata and high 
solids content slurry feed was occurring. Will confirm today and possibly lower jacket flow rate to compensate.  

6.20 Collected Concentrate Sample (M8.2019.08.02). 

7.00 Reconcile missing bucket count and load counts from previous week with Nathalie.  

8.30 jacket pressure PSA elevated again to 6.7‐7.3 PSI, decided to change jacket pressure flow rate down by 0.5 m3/hr to 30 m3/hr 
to attempt to average at 6.5 PSI. System flushed. Designated run 1 and Run 2. 

9.30 Surface water sampling of RSW‐001 and RSW‐002.  

10.30 Refuel sampling boat gas tank.  

11.00 Into Meadow Vista to get ice for incremental sampling.  

1200‐12.30 GLEI Lunchbreak 

13.00 Collect incremental sample of muck pit sediment and #10 mesh screen overs (M5a.2019.08.05 & M3.2019.08.05).  

13.45 Sampling of RSW‐001 and SW‐002. 

14.45 Incremental sampling of sediment from eastern sediment pond (M5bE.2019.08.05). 

15.30 Weekly meeting.  

17.00 MNT offsite . 

 



 

Field Report 
Project # 4688‐02     DFR # 028 

Page 2 of 3 

Personnel today 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; (2) Eastern side, sodium hypochlorite (one trailer on western side.
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
Pump at discharge point 
 

Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Samantha  Placer County Health 

Officer 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Cory Stephens  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Kevin Tweed  Athna 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Matt Marks   
Rick Beyak  WOOD 
Kent Parrish  Wood 
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Figure 1 Muck Pit con ‘temporary art installation’ 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/6/19 

DFR #: 
029 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/6/19; Wiley harper 
Previously Reported (report #, date, by): 
028 08/5/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.10 MNT Onsite. Dredging and processing delayed due to Woodruff key to dodge coupler on dredge pump being broken, 
replacement will be onsite this morning. Crew working on dissembling pump so repair can be completed.  

Working on blurb for Secondary concentration station, diagnosing and attempting to work through connection issues to servers.  

10.00 Sampling of RSW‐001 and RSW002 

10.15 Processing of dredged material commenced after pump successfully repaired.  

~12.00 fire noticed on north exit of Combie Reservoir. Fire department called. 

12.30 Site evacuated as precaution. All personnel offsite.  

Personnel today 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Cory Stephens  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Kevin Tweed  Athna 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuits: (1) Western side, Chitosan; sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
Pump at discharge point 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/7/19 

DFR #: 
030 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/7/19; Cory Stephens 
Previously Reported (report #, date, by): 
029 08/7/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.10 MNT Onsite. Collect concentrate samples (M8.2019.08.05 and M8.2019.08.06) and sample from mercury box (M7.2019.08.06). 
No mercury observed in box, just fine layer of sediment. 

RPM increased to 445 to test concentration of G force of 65, actual g force hovering between 64 and 68 G (ICS alternates between 
140 and 150 as unable to be set directly 145 RPM. PSI stays at around 6.5 PSI. 60G parameter run only got 2.5 days however decided 
to test next parameter just in case project life is limited. Can return to previous parameter setting if sufficient time.  

6.45 Sample RSW‐001 and RSW‐002.  

7.20 Mars NT offsite to work on diagrams for Friday tour. 

11.15 MNT onsite. Slurry Engineering plant equipment being demobilized.  

11.45‐12.30 Teleconference regarding Friday project partners tour.  

12.30 GLEI Lunchbreak 

13.45 Sample RSW‐001 and RSW‐002. 

14.00 Inspect plant and flocculation system, talk with operators 

14.30 Discussion with Nathalie regarding secondary concentration station for Friday tour 

15.30 MNT offsite 

 

 

 

 

 

 



 

Field Report 
Project # 4688‐02     DFR # 030 

Page 2 of 3 

 

Personnel today 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 

Cory Stephens  GLEI – stand in 
Foreman 

Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Jay P  Slurry Engineering 
Vince Trent  GLEI 
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Figure 1 Odin hauling sediment offsite.  
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/8/19 

DFR #: 
031 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Thursday 

Weather: 
Sunny, 70‐80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/8/19; Wiley Harper 
Previously Reported (report #, date, by): 
030 08/7/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect concentrate samples (M8.2019.08.07) and sample from mercury box (M7.2019.08.07).No visible mercury 
observed in box, just fine layer of sediment.  

6.30 Weigh concentrate samples collected in past week. 

7.00 Sample RSW‐001 and RSW‐002. 

7.30 Helicopter onsite with Power Company to lift and replace powerline involved in fire on Tuesday.  

10.00 Decided to flush system and raise flow rate to jacket by 0.3 m3/hr. to 30.8 in order to raise jacket pressure to average 45 kpa 
which is 6.5 PSI. 

Personnel today 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 

Cory Stephens  GLEI 
Vince Trent  GLEI 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/9/19 

DFR #: 
032 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/9/19; Wiley Harper 
Previously Reported (report #, date, by): 
031 08/8/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect Concnetrate Sample (M8.2019.08.08 Run 1 and Run 2 ) Both runs from yesterday accidently flushed into 
same bin (There had been a flow rate increase from 30.5 to 30.7 at 10.00 am).  

Continue setting up Oro spiral finisher for tour, assist with tour preparations 

8.00‐11.00 Project Partners tour. 

11.00‐12.00 Packing up tour materials 

12.00‐13.00 GLEI Lunchbreak‐ crew offsite for lunch 

13.00 Packing up oro spiral helix, changing Nelson parameters from 30.8 to 31.1 in order to optimize PSI to be averaging 6.5.  

14.00 Concentrating started. 

14.30 Sampling of RSW‐001 and RSW‐002. 

MNT offsite.  

Personnel today 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 

Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/12/19 

DFR #: 
033 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Monday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/12/19; Wiley Harper 
Previously Reported (report #, date, by): 
032 08/9/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect Concentrate Sample (M8.2019.08.09) and mercury box sample (M7.2019.08.09). adjust flow rate to 32 
m3/hr to raise jacket pressure to average 7.5 PSI. 

Sample RSW‐001 and RSW‐002. 

7.15 MNT offsite 

9.00 MNT onsite  

Sample LCS‐2 for limited threat constituents, methyl mercury, total mercury both filtered and unfiltered. Also sample RSW‐001 for 
the same 

10.30 MNT offsite to restock on dry ice for samples 

12.30 Sample RSW‐002 for limited threat constituents 

15.30 weekly meeting.  

Personnel today 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 

Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/13/19 

DFR #: 
034 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/12/19; Wiley Harper 
Previously Reported (report #, date, by): 
032 08/9/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect performance and compliance samples. Perform recordkeeping and organize concentrate samples. 

Personnel today 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck

Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 
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4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/14/19 

DFR #: 
035 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/14/19; Wiley Harper 
Previously Reported (report #, date, by): 
034 08/13/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect Concentrate Sample (M8.2019.08.13) and mercury box sample (M7.2019.08.13). Flow rate at 31.8. 

7.30 Sample surface water monitoring points RSW‐001 and RSW‐002.MNT offsite. 

12.30 MNT Onsite. Eddy Pump marketing team onsite filming promotional video of project.  NID onsite taking survey of stockpiles. 
USGS perofmring electrical shock fishing for research. 

Sampling RSW‐001 and RSW‐002 siurface monitoring point. Pickup Oro spiral helix trailer for returning to Marysville 

1.30 MNT offsite.  

Personnel today 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 

Vince Trent  GLEI 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/15/19 

DFR #: 
036 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/14/19; Wiley Harper 
Previously Reported (report #, date, by): 
034 08/13/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

5.50 MNT Onsite. Collect Concentrate Sample (M8.2019.08.14) and mercury box sample (M7.2019.08.14). Flow rate lowered to 30.6 
to test in the range of 5.5 PSI again. Rpm left at 445 (75G). 

Catching up on field reports and data sheets for previous week.  

8.30 Sample surface water monitoring points RSW‐001 and RSW‐002.MNT offsite. 

Incremental sampling of Muck pit sediments, scalping screen. (M3.2019.08.15 and M5a.2019.08.15). 

Weighing concentrate buckets and auditing volumes of all concentrate in container. 

Perform incremental sampling of concentrates for title 22 analysis (M8) 

Personnel today 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 

Cory Stephens  GLEI 
Vince Trent  GLEI 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/16/19 

DFR #: 
037 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Friday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/15/19; Wiley Harper 
Previously Reported (report #, date, by): 
036 08/15/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect Concentrate Sample (M8.2019.08.15) and mercury box sample (M7.2019.08.15). Flow rate lowered to 30.5 
to test in the range of 5.5 PSI. Rpm left at 445 (75G).Last day of processing.  

Dredging will shutdown early today at 2.00 pm. 

8.00 Surface water monitoring RSW‐001 and RSW‐002.  

9.00 Incremental sampling of concentrate for title 22 analysis (M8.T22.2019.08.02, M8.T22.2019.08.06, M8.T22.2019.08.09, 
M8.T22.2019.08.13, M8.T22.2019.08.15) 

10.00 Engine pull start cord broke when attempting to sample RSW‐002, request ride with dredge crew boat when available to 
sample downstream monitoring point. 

10.15 Obtain resupply of Ice from Meadow Vista for samples. 

11.00 Sample RSW‐002 on Dredge crew small boat. Water quality good. 

12.00 launch Drone to take photos of site. Ponds are highest they have been since operational. 

13.30 MT offsite. 

Personnel today 
Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 

Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/19/19 

DFR #: 
038 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Monday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/19/19; Wiley Harper 
Previously Reported (report #, date, by): 
037 08/16/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect Concentrate Sample (M8.2019.08.16) and mercury box sample (M7.2019.08.16).  

Knelson pump propeller is shredded (photo below). Replacement is being sourced and fitted today. Dredging will continue 
tomorrow (dredge operator has doctor appointment today). 

Personnel today 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Wiley Harper  GLEI Foreman 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/20/19 

DFR #: 
039 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/20/19; Wiley Harper 
Previously Reported (report #, date, by): 
038 08/19/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Selecting buckets for secondary concentration. Categorizing previous runs into different parameter classes. 

Will continue today at 445 rpm and 30.5 flow rate to achieve 6.5 PSI.  

8.00 Offsite to obtain dry ice for mercury sampling.  

9.00 Launch drone to take photos of ponds illustrating difference in turbidity between sediment pond and flocculated settling ponds.  

10.00 Dredging commenced once dredge was repositioned from being moved to dock. Sampling of effluent water for methyl 
mercury, total mercury, manganese and TSS. Turbidity 4.28. 

Nelson overflowed immediately after being used with new pump between shaker tank and Knelson. Pump vibrating badly. 
processing shutdown after 20 minutes.  

Catching up on daily report, data sheet etc. 

12.00‐12.30 GLEI Lunchbreak 

12.30 dredging continued without processing due to Pump being broken.  

Personnel today 
Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 

Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/21/19 

DFR #: 
040 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/21/19; Wiley Harper 
Previously Reported (report #, date, by): 
039 08/20/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Collect concentrate (M8.2019.08.20) and mercury box sample (M7.2019.08.20).Concentrate was only enriched for 
20 minutes.  

Weighing and measuring concentrate samples from dredging phase, organizing data, creating spreadsheet.  

Shaker tank being dismantled for demobilization.  

10.00 Incremental sampling of Muck pit sediments (M5a.2019.08.21) east sediment pond (M5bE.2019.08.21) and #10 mesh screen 
overs (M3.2019.08.21).  

10.30 Sampling of surface water monitoring points (RSW‐001 and RSW‐002).  

1.30 Sampling of RSW‐001 and RSW‐002 

14.30 MNT offsite to send of methyl mercury samples from previous day. Collect extra sample bottles from Cranmer for toxicity 
testing. 

Personnel today 

Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
Slurry Engineering Inc. Shaker Tank with #10 mesh screen.
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 

Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/22/19 

DFR #: 
041 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Thursday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/22/19; Wiley Harper 
Previously Reported (report #, date, by): 
040 08/21/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Sampling of settling pond not possible due to NTU being at 100. Due to muck pit water having been put straight 
into sediment pond West on previous day and resulting in water being under flocculated.  

Shaker tank being loaded on flatbed truck for demobilization. 

Organizing laboratory analysis and logistics for toxicity testing tomorrow and Monday. 

Personnel today 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 
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Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/23/19 

DFR #: 
042 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Thursday 

Weather: 
Sunny, 60‐70s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/22/19; Wiley Harper 
Previously Reported (report #, date, by): 
040 08/21/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite. Sampling of Settling pond for methyl and total mercury, manganese and TSS, Turbidity at 12.8 NTU. Also Acute 
toxicity. Sampling of RSW‐001 and RSW‐002 for hardness and other general water parameters 

10.00 Organizing concentrate buckets and loading for transport to Dave K at Goldfields.  

13.30 MNT offsite to sendoff samples and transport concentrates for secondary concentration. 

Personnel today 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Mars Nelson 
Tredwell 

NV5 

Chris Pang  GLEI 
Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 



 

Field Report 
Project # 4688‐02     DFR # 041 

Page 2 of 2 

Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck
4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 



 
 

 
Signature       

Page 1 of 2 
 

 

Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
08/27/19 

DFR #: 
044 

Project Manager: 
Muir 

H&K Rep: 
MNT 

Project Location:  
Meadow Vista, California 

Day of Week:  
Tuesday 

Weather: 
Sunny, 90s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Project Manager; Wiley Harper, Superintendent 

Specialty Contractor:  
Slurry Engineering Inc.; WSA 

Specialty Contractors Representative (name, phone number): 
Chris Harris (Slurry Eng); Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
08/22/19; Wiley Harper 
Previously Reported (report #, date, by): 
040 08/21/19, MNT 
 
Field Memos (outstanding items): 
none 

NOTES (Describe work completed during the day, any problems and their solutions

6.00 MNT Onsite.  

Personnel today 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Equipment 
Hyundai 290 LC‐9 excavator 1700 lb per bucket 
Cat 321D Excavator with 1.5 cy bucket 3250 lb per bucket
CAT 735 Haul truck 
JCB 512‐56 pettibone 
Ford F750 1,000‐gallon water truck

Mars Nelson 
Tredwell 

NV5 

Nathalie Cartan  GLEI 
Shawn Carpenter  Pacific Dredge 
McLaren Neal  Pacific Dredge 
Chad Blades  Pacific Dredge 
Bill Dearman  GLEI 
Jacob Estrenges  GLEI 
Darren Geurse  Pacific Dredge 
Jacob Mueller  GLEI 
Fred Benson  GLEI 
Eli Deshautes  Pacific Dredge 
Daniel Flores  WSA 
Nick Graham  Sierra Fund
Cory Stephens  GLEI 
Vince Trent  GLEI 
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4” effluent discharge pump 
1,000‐gallon diesel AST (near office) 
1,000‐gallon diesel AST (end of Levy road) 
240 Gallon AST (near office) 
Cat 950H loader 
FL Smidth 30” Knelson concentrator with ICP and filtration unit
WSA Floc Circuit: (1) Western side, Chitosan; also sodium hypochlorite (one trailer on western side) 
Oro Industries helix spiral finisher (awaiting removal)
Dredge float 
 6” Dredge Pump 
33 kilowat generator 
336 CAT on dredge barge 
20 kilowat generator 
Dredge barge  
2 skiffs and survey boat 
2 trash pumps 

 
 
 
 
 
 
 
 
 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
09/04/19 

DFR #: 
045 

Project Manager: 
Muir 

H&K Rep: 
Muir 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Clear 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger, Foreman 

Specialty Contractor:  
WSA 

Specialty Contractors Representative (name, phone number): 
Shane Kiley (WSA; 916‐719‐4748) 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
09/04/19 Chris Pang, Wiley Harper 
Previously Reported (report #, date, by): 
017 MNT 
 
Field Memos (outstanding items): 
none 
NOTES (Describe work completed during the day, any problems and their solutions

09:30 Muir onsite. Reviewed progress of restoration work and discussed details. Delivered two sets of stockpile plans and 
photographs to field office. Discussed plans with Chris Pang and Wiley Harper. Also attending were Mars Nelson Tredwell and 
Nathalie Hathan. Details follow: 

 
Photo 1. Southern stockpile estimated 10,000 cy. Approx 4,000 cy may be transported to the northern stockpile if the ditch can be re-
routed to the north (see Photo 2 below). The remainder will either be (1) removed by Odin, (2) removed by NID, or (3) secured in 
place.  
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Photo 2. Proposed revision of surface water drainage ditch to allow more storage at northern stockpile. New configuration must be 
approved by NID and also reviewed by Teichert.  
   

 
Photo 3. Remove temporary culvert (shown in background) at southern end of ponds and restore drainage course to original condition.  
 

Relocate ditch to expand 
stockpile to north:  
 
Proposed =  dark blue 
dashed line.  
 
Existing = light blue line 
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Photo 4. Remove temporary culvert (shown on right shoulder of temporary road) located just south of the rock berm and spillway to 
be reconstructed, and drainage course to original condition.  
 

 
Photo 5. Restore rock berm and rock spillway to original condition (extending across road to berm on other side). The restoration of 
this rock berm and spillway is critical to the local storm water management plan. 
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Photo 6. HDPE pipe stockpile area. 
 

 
Photo 7. To be removed by NID: Knelson concentrator, control unit, accessories and black plastic troughs. 
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Photo 8. To be removed by NID: two crates of equipment for the Knelson concentrator. 
 
11:00 Muir offsite. 

 

 

 

 

 

 
 



 
 

 
Signature       
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Field Report 
Project‐Phase #:  
4688.02 

Task# 
19 

Project Name:  
Combie Reservoir Sediment and Mercury Removal 

Date:  
09/11/19 

DFR #: 
046 

Project Manager: 
Muir 

H&K Rep: 
Muir 

Project Location:  
Meadow Vista, California 

Day of Week:  
Wednesday 

Weather: 
Clear 80s 

Client (name, address):  
Nevada Irrigation District 

Client Representative (name, phone number): 
Greg Jones 

General Contractor (name, address):  
Great Lakes Environmental and Infrastructure (GLEI) 

General Contractors Representative (name, phone number): 
Chris Pang, Superintendent; Jay Stanger, Foreman 

Specialty Contractor:  
n/a 

Specialty Contractors Representative (name, phone number): 
n/a 

Plans / Specifications (name, date, by): 
Implementation Plan; NV5, 2018 
Project Briefing (date, with): 
09/11/19 Chris Pang 
Previously Reported (report #, date, by): 
018 Muir 
 
Field Memos (outstanding items): 
none 
NOTES (Describe work completed during the day, any problems and their solutions

09:30 Muir onsite. Reviewed progress of restoration work and discussed details with Chris Pang. Met with Eric from Selby Erosion 
Control to discuss mix and application. Discussed stockpile plans with Chris Pang. Punch list follows: 

Hydroseed 

Northern stockpiles, approx 3 acres: 
 4,000 lb/ac BFM 
 6‐20‐20 fertilizer 860 lb/ac 
 Selby seed 100 lb/ac 

Flat areas, approx 6 acres: 
 2,500 lb/ac wood fiber 
 150 lb/ac tackifier 
 6‐20‐20 fertilizer 860 lb/ac 
 Selby seed 100 lb/ac 

GLEI please contact Eric now to schedule the application based on your projected earthwork schedule.  

Former Pond Area 

Pull back loose soil from western berm and vegetation buffer. 

Remove as much of the loose southern stockpile that can be placed in the northern stockpile area. 

Northern Stockpiles 

Teichert is to provide feedback by 9/12/19 regarding realignment of the northern drainage ditch and extension of the northern pile 
to the north (detail provided in previous field report and below). 

Perform grading and BMPs per plan. 

Gravel will need to be moved into the new road alignment to move the berm west.  
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Photo 1. Proposed revision of surface water drainage ditch to allow more storage at northern stockpile. New configuration must be 
approved by Teichert (expected 9/12/19).  
   

Pipe 

Cut pipe into 40‐foot lengths and store onsite or remove.  

Temporary Road 

Remove culvert and soil fill from drainage course 

Rebuild rock spillway and rock berm (rock located by ramp to north) 

Install concrete blocks to restrict access to southern entrance to temporary road (near bridge to levy road).  

Hydroseed temporary road surface from pond area to bridge. 

Relocate ditch to expand 
stockpile to north:  
 
Proposed =  dark blue 
dashed line.  
 
Existing = light blue line 
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Photo 2. Remove culvert and soil from drainage course; replace rock spillway and berm. 
 

 
Photo 3. Close-up of culvert and fill. 
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Photo 4. Close-up of rock berm to tie into.  
 
Levy Road 

Not all of the levy road will be hydroseeded. Some vegetation is established in the shoulders. Maintenance may be required on bare 
areas if erosion is observed during the winter. Details below. 

  Boat Ramp Area 

 Remove loose soil from culvert inlet at HDPE pipe penetrations. 
 Regrade and compact loose soil after pipe is removed.  
 Install two rows of wattles at boat ramp area (approx 100 ft total) 
 Hydroseed approx 10,000 sf. 
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Photo 5. Hydroseed bare soil and debris.  
 

 
Photo 6. Grade, compact, hydroseed.  
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Photo 7. Remove sol from culvert inlet and drainage ditch.  
 

  DP‐3 (Discharge Point 3) 

 Remove loose soil, repair rock check dam at discharge point. 
 
  Turnout near DP‐11 

 Remove approx 60 ft buried HDPE pipe 
 Regrade and compact loose soil 
 Hydroseed approx 2,000 sf 

 

 
Photo 8. Remove buried pipe at turnout near DP-11, regrade, hydroseed approx 2,000 sf.  
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  Loose soil near DP‐25 

 Remove or regrade loose soil on west side of pipe after removal of pipe, approx 2 cy 
 
  Turnout at DP‐27 

 Regrade and compact loose soil 
 Preserve gravel check dam at DP‐27 
 Hydroseed approx 3,000 sf 

 

 
Photo 9. See above for turnout at DP-27. 
 
  Hammerhead at end of levy road 

 Regrade and compact loose soil 
 Install approx 30 feet gravel berm on southwestern perimeter in water flow path 
 Install approx 50 feet wattles in southwestern and southeastern perimeter 
 Hydroseed approx 3,000 sf 
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Photo 10. End of levy road. Approx 50 ft wattles left and right. Approx 30 ft gravel berm right. 
 

 
Photo 11. Regrade, stabilize, hydroseed end of levy road. 
 



Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/10/19 Legend

Day of week Mon = calculated, no entry required

Target water jacket pressure 38 kPa converted to: 5.5 psi

Target water jacket flow rate 26 m3/hr

Water jacket pressure 26 kPa converted to: 3.8 psi

Water jacket flow rate 38 m3/hr
Slurry flow totaliser 57132 gpm Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change n/a RPM

Terminal force, if change n/a g

Terminal duration 0 min

Vibration 9.0 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial psi Reading/time: / / / / / /

Pressure in post‐filter dial psi Reading/time: / / / / / /

Filter drop: 0.0 psi

Solids content, slurry line, vol 20 % Reading/time: / / / / / /

Slurry density in tank, scale 80 pcf Reading/time: / / / / / /

Run time 8.0 hrs Start time: Stop time:

Sediment processed 134 tons Loads Cat EX: 114 x 2,350 = 134       tons Loads LR: 0 x 1,700 =  0 tons Total: 134         tons

Concentrate volume 7.5 gal

Flocculent used per day mL Chitosan mL P50 mL sodium hypochlorite

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight   

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 12 ice

M3 #10 Screen Overs B n/a scoop 30 12 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30

M5a Muck Pit Sed Fa n/a ISM 30 12 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box D 4 oz glass jar n/a n/a ice

M8 Sand Concentrates E 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

167245 224377

n/a

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/11/19 Legend

Day of week Tues = calculated, no entry required

Target water jacket pressure 7.5 kPa converted to: 1.1 psi

Target water jacket flow rate 34 m3/hr

Water jacket pressure 65 kPa converted to: 9.4 psi

Water jacket flow rate 33.5 m3/hr
Slurry flow totaliser 17903 gpm Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change n/a RPM

Terminal force, if change n/a g

Terminal duration 0 min

Vibration 10.0 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 17.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 9.0 psi Reading/time: / / / / / /

Filter drop: 8.0 psi

Solids content, slurry line, vol 17 % Reading/time: / / / / / /

Slurry density in tank, scale 82 pcf Reading/time: / / / / / /

Run time 6.7 hrs Start time: Stop time:

Sediment processed 70 tons Loads Cat EX: 55 x 2,350 = 65          tons Loads LR: 6 x 1,700 =  5.1 tons Total: 70            tons

Muck excavated from pond ‐                        tons Loads Cat EX: x _____ = tons Loads LR: 8 x _____ = tons Total: ‐          tons

Concentrate volume 7.5 gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight   

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2.2019.06.11 A 06/11/19 06/11/19 11:30 1.09 n/a ISM 30 12 ice

M3 #10 Screen Overs M3.2019.06.10 B 06/10/19 06/11/19 9:10 0.72 n/a scoop 30 12 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30

M5a Muck Pit Sed M5a.2019.06.10 Fa 06/10/19 06/11/19 8:40 0.96 n/a ISM 30 12 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.10 D 06/10/19 06/11/19 7:00 n/a 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.10 E 06/10/19 06/11/19 6:30 n/a 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

228822 246725

n/a

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/12/19 Run Number 1 Legend

Day of week Wednesday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi

Target water jacket flow rate 33.5 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 50 kPa converted to: 7.3 psi

Water jacket flow rate 31.1 m3/hr
Slurry flow totaliser 28502 gpm Start gal/time / 7 End gal/time / 11.3

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 691 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 11.2 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 15.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 8.0 psi Reading/time: / / / / / /

Filter drop: 7.0 psi

Solids content, slurry line, vol 21 % Reading/time: / / / / / /

Slurry density in tank, scale 81.6 pcf Reading/time: / / / / / /

Run time 4.5 hrs Start time: Stop time:

Sediment processed 99                         tons Loads Cat EX: 84 x 2,350 = 99              tons Loads LR: x 1,700 =  ‐        tons Total: 99           tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: 40 x _____ = tons Total: ‐          tons

Concentrate volume 4.75 gal

Flocculent used per day 50 gal. Chitosan gal. P50 lb sodium hypochlorite 5.7 Pre‐Floc pH 6.8 Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2.2019.06.12 A 06/12/19 06/12/19 12:00 n/a ISM 30 ice

M3 #10 Screen Overs M3a.2019.06.12 B 06/12/19 06/12/19 14:00 n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed M5a.2019.06.12 Fa 06/11/19 06/12/19 14:30 n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.11 D 06/11/19 06/12/19 7:00 n/a 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.11 E 06/11/19 06/12/19 7:00 n/a 2.5 gal. buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a n/a

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

295199266697

7:00:00 AM 11:30:00 AM
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/12/19 Run Number 2 Legend

Day of week Wednesday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi

Target water jacket flow rate 33.5 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 50 kPa converted to: 7.3 psi

Water jacket flow rate 33.5 m3/hr
Slurry flow totaliser 26989 gpm Start gal/time /7.00 End gal/time /11.30

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 11.2 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 13.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 6.0 psi Reading/time: / / / / / /

Filter drop: 7.0 psi

Solids content, slurry line, vol 21.6 % Reading/time: 22.8 / 23.14 / 18.31 / 19.41 / 24.52 / /

Slurry density in tank, scale 82.2 pcf Reading/time: 82 / 81 / 84 / 80 / 84 / /

Run time 4:00 hrs Start time: Stop time:

Sediment processed 110                      tons Loads Cat EX: 54 x 2,350 = 63              tons Loads LR: 40 x 1,700 =  47         tons Total: 110         tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = tons Total: ‐          tons

Concentrate volume 2.5 gal

Flocculent used per day 50 gal. Chitosan gal. P50 lb sodium hypochlorite 5.7 Pre‐Floc pH 6.8 Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box D 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.12.1 E 06/12/19 06/13/19 6:45 ~5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

295199 322188

12:30:00 PM 4:30:00 PM

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/13/19 Run Number NA Legend

Day of week Thursday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi 51.7

Target water jacket flow rate 33.5 m3/hr 33.5

Target slurry flow rate 175 gpm

Water jacket pressure 58 kPa converted to: 8.4 psi

Water jacket flow rate 33.5 m3/hr
Slurry flow totaliser 33072 gpm Start gal/time / 7:00 End gal/time / 4:00

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 10.8 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 43.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 34.0 psi Reading/time: / / / / / /

Filter drop: 9.0 psi

Solids content, slurry line, vol 25.3 % Reading/time: 15.3 / 22.7 / 23.4 / 23.1 / / /

Slurry density in tank, scale 81.7 pcf Reading/time: 81 / 79 / 81 / 86 / 81 / 82 /

Run time 8.5 hrs Start time: Stop time: * 0.5 hour lunch

Sediment processed 135                      tons Loads Cat EX: 115 x 2,350 = 135           tons Loads LR: x 1,700 =  ‐        tons Total: 135         tons

Muck excavated from pond #VALUE! tons Loads Cat EX: x _____ = tons Loads LR: 30 x _____ = TBA tons Total: #VALUE! tons

Concentrate volume 2.5 gal

Flocculent used per day 125 gal. Chitosan NA gal. P50 25 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Pre‐Floc Turbidity Post‐Floc Turbidity

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2.2019.06.13 A 06/13/19 06/13/19 n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed M5a.2019.06.13 Fa 06/12/19 06/13/19 n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.12 D 06/12/19 06/13/19 6:45 n/a 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.12.2 E 06/12/19 06/13/19 6:45 n/a ~3.3 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

262151 295223

7:00:00 AM 4:00:00 AM

Analysis

THg, gradation, THg>#200, THg<#200

6/16/2019 Page 1 of 1 Combie Daily Data sheet Template updated20190613.xlsx



Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/13/19 Run Number 1 Legend

Day of week Thursday = calculated, no entry required

Target water jacket pressure 51.8 kPa converted to: 7.5 psi

Target water jacket flow rate 33.5 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 62.2 kPa converted to: 9.0 psi *water jacket pressue higher due to change in pump setup, will be reverted to 51.7 on Monday

Water jacket flow rate 33.4 m3/hr
Slurry flow totaliser 74968 gpm Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 10.5 mm/s Reading/time: 10.5 / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 45.0 psi Reading/time: 45 8:40 / / / / /

Pressure in post‐filter dial 35.0 psi Reading/time: 35 8:40 / / / / /

Filter drop: 10.0 psi *PSI gauge reads 9

Solids content, slurry line, vol 21.70333333 % Reading/time: 23.49 8:45 22.3 / 21.53 / 22.59 / 19.87 / 20.44 /

Slurry density in tank, scale 81.5 pcf Reading/time: / / / / / /

Run time 8.75 hrs Start time: Stop time:

Sediment processed 189                      tons Loads Cat EX: 161 x 2,350 = 189           tons Loads LR: x 1,700 =  ‐        tons Total: 189         tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: 15 x _____ = tons Total: ‐          tons

Concentrate volume gal

Flocculent used per day gal. Chitosan 80 gal. P50 lb sodium hypochlorite Pre‐Floc pH 6.84 Post‐Floc pH

Pre‐Floc Turbidity 7 Post‐Floc Turbidity

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2.2019.06.14 A 06/14/19 06/14/19 13:40 n/a ISM 30 ice

M3 #10 Screen Overs M3.2019.06.14 B 06/14/19 06/14/19 13:50 n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed NA‐no removal Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M8.2019.06.13 D 06/13/19 06/14/19 6:30 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.13 E 06/13/19 06/14/19 6:30 NA ~3.3 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

386827 461795

6:45:00 AM 4:00:00 AM

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/17/19 Run Number NA Legend

Day of week Monday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi

Target water jacket flow rate 32 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 60 kPa converted to: 8.7 psi

Water jacket flow rate 32 m3/hr
Slurry flow totaliser 80129 gal Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.8 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 52.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 37.0 psi Reading/time: / / / / / /

Filter drop: 15.0 psi

Solids content, slurry line, vol 21.75333333 % Reading/time: 19 /0730 19.45 /0930 24.15 /1030 21.4 / 24.61 / 21.91 /

Slurry density in tank, scale 82.16666667 pcf Reading/time: 80 / 81 / 81 / 84 / 85 / 82 /

Run time ############## hrs Start time: Stop time:

Sediment processed 206                      tons Loads Cat EX: 175 x 2,350 = 206             tons Loads LR: x 1,700 =  ‐          tons Total: 206          tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: 83 x _____ = tons Total: ‐           tons

Concentrate volume 3 gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2.2019.0617 A 06/17/19 06/17/19 2:30 n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed M2.2019.06.17 Fa 06/16/19 06/17/19 n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.14 D 06/14/19 06/17/19 7:00 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.14 E 06/14/19 06/17/19 7:00 32.67 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg, gradation, THg>#200, THg<#200

461795 541924

7:10:00 AM 4:00:00 AM

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/18/19 Run Number Legend

Day of week Tuesday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi

Target water jacket flow rate 31 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 52.5 kPa converted to: 7.6 psi

Water jacket flow rate 31 m3/hr
Slurry flow totaliser 76066 gpm Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.9 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 49.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 40.0 psi Reading/time: / / / / / /

Filter drop: 9.0 psi

Solids content, slurry line, vol 20.88 % Reading/time: / / / / / /

Slurry density in tank, scale 81.3 pcf Reading/time: / / / / / /

Run time 8:05 hrs Start time: Stop time:

Sediment processed 167                      tons Loads Cat EX: 142 x 2,350 = 167             tons Loads LR: x 1,700 =  ‐          tons Total: 167          tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = tons Total: ‐           tons

Concentrate volume gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2.2019.06.18 A 06/18/19 06/18/19 9:45 n/a ISM 30 ice

M3 #10 Screen Overs M3.2019.06.18 B 06/18/19 06/18/19 n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.17 D 06/17/19 06/18/19 6:30 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.0617 E 06/17/19 06/18/19 6:30 26.08 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg, gradation, THg>#200, THg<#200

541924 617990

7:00:00 AM 4:00:00 AM

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/19/19 Run Number 1 Legend

Day of week Wednesday = calculated, no entry required

Target water jacket pressure 52 kPa converted to: 7.5 psi

Target water jacket flow rate 51.7 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 52 kPa converted to: 7.5 psi

Water jacket flow rate 52 m3/hr
Slurry flow totaliser 29942 gpm Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.9 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 50.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 41.0 psi Reading/time: / / / / / /

Filter drop: 9.0 psi

Solids content, slurry line, vol 23.35 % Reading/time: 23.7 / 24.65 / 20.94 / 24.11 / / /

Slurry density in tank, scale 81.33333333 pcf Reading/time: 83 / 81 / 80 / / / /

Run time 0:00 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐              tons Loads LR: x 1,700 =  ‐          tons Total: ‐           tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = tons Total: ‐           tons

Sediment caught by #10 Screen tons Yards   x______= tons

Concentrate volume 3 gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.18 D 06/18/19 06/19/19 6:30 35.45 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.18 E 06/18/19 06/19/19 6:30 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

617990 647932

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/19/19 Run Number 2 Legend

Day of week Wednesday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi

Target water jacket flow rate 52 m3/hr
Target slurry flow rate 175 gpm

Water jacket pressure 52 kPa converted to: 7.5 psi

Water jacket flow rate 50.5 m3/hr
Slurry flow totaliser 9545 gpm Start gal/time / End gal/time /

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.7 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 50.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 41.0 psi Reading/time: / / / / / /

Filter drop: 9.0 psi

Solids content, slurry line, vol 22.8525 % Reading/time: 21.32 / 23.4 / 21.93 / 24.76 / / /

Slurry density in tank, scale 83.5 pcf Reading/time: 84 / 84 / 83 / 83 / / /

Run time 0:00 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐              tons Loads LR: x 1,700 =  ‐          tons Total: ‐           tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = tons Total: ‐           tons

Sediment caught by #10 Screen tons Yards   x______= tons

Concentrate volume gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box D 4 oz glass jar n/a n/a ice

M8 Sand Concentrates E 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

654985 664530

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/20/19 Run Number 1 Legend

Day of week Thursday = calculated, no entry required

Target water jacket pressure 51.7 kPa converted to: 7.5 psi

Target water jacket flow rate 30.5 m3/hr used 275 gal Chitosan to date

Target slurry flow rate 175 gpm 210 170 BHP 275 gal to date, no sodium hydroxide

Water jacket pressure 51‐59 kPa converted to: 7.4‐8.6 psi 7.0 psi on analog dial, post‐flow‐meter

Water jacket flow rate 30.0‐31.0 m3/hr
Slurry flow totaliser 59416 gpm Start gal/time / 7:15 End gal/time / 16:00

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change na RPM

Terminal force, if change na g

Terminal duration na min

Vibration 12.0 mm/s Reading/time: / / / / / /

Is unit level? y Y/N

Pressure in pre‐filter dial 49.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 42.0 psi Reading/time: / / / / / /

Filter drop: 7.0 psi

Solids content, slurry line, vol 23.1 % Reading/time: / / / / / /

Slurry density in tank, scale 83.7 pcf Reading/time: 83 / 81 / 87 / 86 / 82 / 83 /

Run time 8:45 hrs Start time: Stop time:

Sediment processed 165                      tons Loads Cat EX: 140 x 2,350 = 165             tons Loads LR: x 1,700 =  ‐          tons Total: 165          tons

Muck excavated from pond 33                         tons Loads Cat EX: x _____ = tons Loads LR: 28 x 2350 = 33           tons Total: 33             tons

Sediment caught by #10 Screen tons Yards   x______= tons

Concentrate volume 6 gal

Flocculent used per day 0 gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile M2 2019.06.20 A 06/20/19 06/20/19 13:00 n/a ISM 30 ice

M3 #10 Screen Overs M3 2019.06.20 B 06/20/19 06/20/19 13:30 n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed M5a 2019.06.19 Fa 06/19/19 06/20/20 14:00 n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7 2019.06.19 D 06/19/20 06/20/20 7:30 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8 2019.06.19 E 06/19/20 06/20/20 7:00 6 gal buckets n/a n/a none

M9 Concentrate Hg Content NA E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

677671 737087

7:15:00 AM 4:00:00 PM

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/21/19 Run Number 1 three batches today Legend

Day of week Friday #1 7:15 to 10:00 = calculated, no entry required
#2 10:00 to 12:00

Target water jacket pressure 51.7 kPa converted to: 7.5 psi #3 1:00 to 3:20

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate 225 gpm

Water jacket pressure 43 to 52 increasinkPa converted to: 6.2 to 7.5 psi 8.0 psi on analog dial, post‐flow‐meter for run #3. Lower pressures in morning, higher in afternoon

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 21965 gpm Start gal/time / 7:15 End gal/time / 10:00

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change na RPM

Terminal force, if change na g

Terminal duration na min

Vibration 11.8 mm/s Reading/time: / / / / / /

Is unit level? y Y/N

Pressure in pre‐filter dial 38‐40 psi Reading/time: / / / / / /

Pressure in post‐filter dial 46‐48 psi Reading/time: / / / / / /

Filter drop: #VALUE! psi

Solids content, slurry line, vol 24.1 % Reading/time: 24.5 8:00 23.42 9:00 24.48 10:00 / / /

Slurry density in tank, scale 82.6 pcf Reading/time: 84 8:00 83 9:00 81 10:00 / / /

Run time 2:45 hrs Start time: Stop time:

Sediment processed 59                         tons Loads Cat EX: 50 x 2,350 = 59                tons Loads LR: x 1,700 =  ‐          tons Total: 59             tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: 63 x 2350 = tons Total: ‐           tons

Sediment caught by #10 Screen tons Yards   x______= tons muck ex for entire day

Concentrate volume 4 gal

Flocculent used per day 0 gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7 2019.06.20 D 06/19/19 06/20/19 7:00 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8 2019.06.20 E 06/19/19 06/20/19 7:15 5 gal buckets n/a n/a none

M9 Concentrate Hg Content M8 2019.06.21#1 E 06/21/19 06/21/19 11:30 CONC n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

737087 759052

7:15:00 AM 10:00:00 AM

Analysis

THg, gradation, THg>#200, THg<#200
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/21/19 Run Number 2 three batches today Legend

Day of week Friday #1 7:15 to 10:00 = calculated, no entry required
#2 10:00 to 12:00

Target water jacket pressure 51.7 kPa converted to: 7.5 psi #3 1:00 to 3:20

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate 225 gpm

Water jacket pressure 43 to 52 increasinkPa converted to: 6.2 to 7.5 psi 8.0 psi on analog dial, post‐flow‐meter for run #3. Lower pressures in morning, higher in afternoon

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 9485 gpm Start gal/time / 10:00 End gal/time / 12:00

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change na RPM

Terminal force, if change na g

Terminal duration na min

Vibration 11.8 mm/s Reading/time: / / / / / /

Is unit level? y Y/N

Pressure in pre‐filter dial 38‐40 psi Reading/time: / / / / / /

Pressure in post‐filter dial 46‐48 psi Reading/time: / / / / / /

Filter drop: #VALUE! psi

Solids content, slurry line, vol 24.0 % Reading/time: 22.5 11:00 25.45 12:00 / / /

Slurry density in tank, scale 84.5 pcf Reading/time: 84 11:00 85 12:00 / / /

Run time 2:00 hrs Start time: Stop time:

Sediment processed 24                         tons Loads Cat EX: 20 x 2,350 = 24                tons Loads LR: x 1,700 =  ‐          tons Total: 24             tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: 63 x 2350 = tons Total: ‐           tons

Sediment caught by #10 Screen tons Yards   x______= tons muck ex for entire day

Concentrate volume 4 gal

Flocculent used per day 0 gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7 2019.06.21 D 06/21/19 06/21/19 16:00 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8 2019.06.21#2 E 06/21/19 06/21/19 16:30 5 gal buckets n/a n/a none

M9 Concentrate Hg Content NA E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

759052 768537

10:00:00 AM 12:00:00 PM

Analysis

THg, gradation, THg>#200, THg<#200
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 06/21/19 Run Number 3 three batches today Legend

Day of week Friday #1 7:15 to 10:00 = calculated, no entry required
#2 10:00 to 12:00

Target water jacket pressure 51.7 kPa converted to: 7.5 psi #3 1:00 to 3:20

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate 225 gpm

Water jacket pressure 43 to 52 increasinkPa converted to: 6.2 to 7.5 psi 8.0 psi on analog dial, post‐flow‐meter for run #3. Lower pressures in morning, higher in afternoon

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 11622 gpm Start gal/time / 13:00 End gal/time / 15:20

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change na RPM

Terminal force, if change na g

Terminal duration na min

Vibration 11.8 mm/s Reading/time: / / / / / /

Is unit level? y Y/N

Pressure in pre‐filter dial 38‐40 psi Reading/time: / / / / / /

Pressure in post‐filter dial 46‐48 psi Reading/time: / / / / / /

Filter drop: #VALUE! psi

Solids content, slurry line, vol 21.4 % Reading/time: 24.36 13:00 22.68 14:00 17.16 15:00 / / /

Slurry density in tank, scale 84.6 pcf Reading/time: 84 13:00 86 14:00 84 15:00 / / /

Run time 2:30 hrs Start time: Stop time:

Sediment processed 43                         tons Loads Cat EX: 37 x 2,350 = 43                tons Loads LR: x 1,700 =  ‐          tons Total: 43             tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: 63 x 2350 = tons Total: ‐           tons

Sediment caught by #10 Screen tons Yards   x______= tons muck ex for entire day

Concentrate volume 4 gal

Flocculent used per day 0 gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7 2019.06.21 D 06/21/19 06/21/19 16:00 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8 2019.06.21#3 E 06/21/19 06/21/19 16:30 5 gal buckets n/a n/a none

M9 Concentrate Hg Content NA E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

772310 783932

1:00:00 PM 3:30:00 PM

Analysis

THg, gradation, THg>#200, THg<#200
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 07/01/19 Run Number 1 /3 Legend

Day of week Monday = calculated, no entry required

Target water jacket pressure 52 kPa converted to: 7.5 psi

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate gpm 180‐200 gpm

Water jacket pressure 46‐55 kPa converted to: 6.7‐8 psi

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 19317 gpm Start gal/time End gal/time

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.3 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial psi Reading/time: / / / / / /

Pressure in post‐filter dial psi Reading/time: / / / / / /

Filter drop: 0.0 psi

Solids content, slurry line, vol 34.7 % Reading/time: / / / / / /

Slurry density in tank, scale 84 pcf Reading/time: 70 0800 87 0900 95 10000 / / /

Run time 2.5 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐            tons Loads LR: x 1,700 =  ‐        tons Total: ‐          tons

Muck excavated from pond 49                         tons Loads Cat EX: x _____ = tons Loads LR: 67 x _____ = 49         tons Total: 49           tons

Sediment caught by #10 Screen tons Yards x______= tons

Concentrate volume gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.06.28 D 06/28/19 06/28/19 6.20 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.06.28 E 06/28/19 06/28/19 6.30 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

Actual slurry flow rate

7.35 10.02

THg, gradation, THg>#200, THg<#200

814303 833620

7.35 10.02

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 07/01/19 Run Number 2 /3 Legend

Day of week Monday = calculated, no entry required

Target water jacket pressure 52 kPa converted to: 7.5 psi

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate gpm 180‐200 gpm

Water jacket pressure 46‐55 kPa converted to: 6.7‐8 psi

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 17767 gpm Start gal/time /10.25 End gal/time / 12.35

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.2 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial psi Reading/time: / / / / / /

Pressure in post‐filter dial psi Reading/time: / / / / / /

Filter drop: 0.0 psi

Solids content, slurry line, vol 41.16 % Reading/time: / / / / / /

Slurry density in tank, scale 97 pcf Reading/time: 99 10.30 96 11.00 96 12.00 / / /

Run time 2.1 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐            tons Loads LR: x 1,700 =  ‐        tons Total: ‐          tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = ‐        tons Total: ‐          tons

Sediment caught by #10 Screen tons Yards x______= tons

Concentrate volume gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box D 4 oz glass jar n/a n/a ice

M8 Sand Concentrates E 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

Actual slurry flow rate

THg, gradation, THg>#200, THg<#200

833620 851387

1025 1235

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 07/01/19 Run Number 3 /3 Legend

Day of week Monday = calculated, no entry required

Target water jacket pressure 52 kPa converted to: 7.5 psi

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate gpm 180‐200 gpm

Water jacket pressure 46‐55 kPa converted to: 6.7‐8 psi

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 24970 gpm Start gal/time 1300 End gal/time 1600

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.2 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial psi Reading/time: / / / / / /

Pressure in post‐filter dial psi Reading/time: / / / / / /

Filter drop: 0.0 psi

Solids content, slurry line, vol 32.4 % Reading/time: / / / / / /

Slurry density in tank, scale 84 pcf Reading/time: 79 / 89 / / / / /

Run time 3 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐            tons Loads LR: x 1,700 =  ‐        tons Total: ‐          tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = ‐        tons Total: ‐          tons

Sediment caught by #10 Screen tons Yards 2 x______= tons

Concentrate volume gal
2019.06

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box D 4 oz glass jar n/a n/a ice

M8 Sand Concentrates E 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

Actual slurry flow rate

THg, gradation, THg>#200, THg<#200

851387 876357

1300 1600

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 07/02/19 Run Number 1 Legend

Day of week Tuesday = calculated, no entry required

Target water jacket pressure kPa converted to: 0.0 psi

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate gpm 180‐200 gpm

Water jacket pressure 43‐49 kPa converted to: 6.3‐7.1 psi

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 20661 gpm Start gal/time 0800 End gal/time 1005

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.2 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 52.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 45.0 psi Reading/time: / / / / / /

Filter drop: 7.0 psi

Solids content, slurry line, vol 32.4 % Reading/time: 20.48 /0805 33.31 /0900 30.07 /0940 34.43 / / /

Slurry density in tank, scale 84.66666667 pcf Reading/time: 83 08.20 85 09.00 86 '0930 / /

Run time 0:00 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐            tons Loads LR: x 1,700 =  ‐        tons Total: ‐          tons

Muck excavated from pond ‐                       tons Loads Cat EX: x _____ = tons Loads LR: x _____ = ‐        tons Total: ‐          tons

Sediment caught by #10 Screen tons Yards 2 x______= tons

Concentrate volume gal
2019.06

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.07.01 D 07/01/19 07/02/19 7.00 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.07.01 E 07/01/19 07/02/19 7.00 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

Actual slurry flow rate

THg, gradation, THg>#200, THg<#200

876357 897018

08.00 10.05

Analysis

THg, gradation, THg>#200, THg<#200

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 07/02/19 Run Number 2 Legend

Day of week Tuesday = calculated, no entry required

Target water jacket pressure kPa converted to: 0.0 psi

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate gpm 450 gpm Switched to direct feed after 1 entire flush of system

Water jacket pressure 43‐49 kPa converted to: 6.3‐7.1 psi

Water jacket flow rate 30.5 m3/hr
Slurry flow totaliser 88982 gpm Start gal/time 1300 End gal/time 1600

Centrfuge speed 400 RPM Reading/time: / / / / / /

Centrifuge force 61 g Reading/time: / / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 8.2 mm/s Reading/time: / / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 52.0 psi Reading/time: / / / / / /

Pressure in post‐filter dial 45.0 psi Reading/time: / / / / / /

Filter drop: 7.0 psi

Solids content, slurry line, vol 27.56666667 % Reading/time: 38.45 1240 24.33 1345 19.92 15.00 / / /

Slurry density in tank, scale 74 pcf Reading/time: 75 / 73 / / / / /

Run time 3 hrs Start time: Stop time:

Sediment processed ‐                       tons Loads Cat EX: x 2,350 = ‐            tons Loads LR: x 1,700 =  ‐        tons Total: ‐          tons

Muck excavated from pond 59                         tons Loads Cat EX: x _____ = tons Loads LR: 80 x _____ = 59         tons Total: 59           tons

Sediment caught by #10 Screen tons Yards 2 x______= tons

Concentrate volume gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc pH

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs M3.2019.07.02 B 07/02/19 07/02/19 n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed m5a.2019.07.02 Fa 07/02/19 07/02/19 n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box D 4 oz glass jar n/a n/a ice

M8 Sand Concentrates E 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a

Actual slurry flow rate

THg, gradation, THg>#200, THg<#200

THg total, THg filtered, Complilance Peram

THg total

Finishing conc and whole sample Hg

THg total

n/a

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

THg, gradation, THg>#200, THg<#200

897018 986000

10.00 13.00

Analysis

THg, gradation, THg>#200, THg<#200
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Data Sheet ‐ Combie Reservoir Sediment and Mercury Removal Project

Date 07/03/19 Run Number 1 Legend

Day of week Wednesday = calculated, no entry required

Target water jacket pressure kPa converted to: 0.0 psi

Target water jacket flow rate 30.5 m3/hr
Target slurry flow rate gpm 450 gpm

Water jacket pressure 43‐49 kPa converted to: 6.3‐7.1 psi

Water jacket flow rate 30.5 m3/hr 1000000 14000

Slurry flow totaliser 116717 gpm Start gal/time 0714 End gal/time 1145 Totaliser clo

Centrfuge speed 400 RPM Reading/time: / / / / /

Centrifuge force 61 g Reading/time: / / / / /

Terminal speed, if change NA RPM

Terminal force, if change NA g

Terminal duration NA min

Vibration 9.6 mm/s Reading/time: / / / / /

Is unit level? Y Y/N

Pressure in pre‐filter dial 52.0 psi Reading/time: / / / / /

Pressure in post‐filter dial 45.0 psi Reading/time: / / / / /

Filter drop: 7.0 psi

Solids content, slurry line, vol 21.606 % Reading/time: 27.59 0800 19.49 830 23.6 0900 18.71 1000 18.64 11.00

Slurry density in tank, scale 73.5 pcf Reading/time: 74 0730 68 0800 73 0930 79 1015 /

Run time 4.5 hrs Start time: Stop time:

Sediment processed ‐                                 tons Loads Cat EX: x 2,350 = ‐            tons Loads LR: x 1,700 =  ‐        tons Total: ‐         

Muck excavated from pond 49                                  tons Loads Cat EX: x _____ = tons Loads LR: 67 x _____ = 49         tons Total: 49          

Sediment caught by #10 Screen tons Yards 2 x______= tons

Concentrate volume gal

Flocculent used per day gal. Chitosan gal. P50 lb sodium hypochlorite Pre‐Floc pH Post‐Floc p

Sample Location Sample Name
Chart 

Loc

Representing 

Run Date

Sample 

Date

Sample 

Time

Weight     

(kg)
Volume Type

Incre‐

ments

Depth    

(in)

Preserv‐

ative

M2 Pay Stockpile A n/a ISM 30 ice

M3 #10 Screen Overs B n/a scoop 30 ice

M4a Hydrocyclone #1 Sed n/a no dredge C1 n/a ISM 30 ice

M4b Hydrocyclone #2 Sed n/a no dredge C2 n/a ISM 30 ice

M5a Muck Pit Sed Fa n/a ISM 30 ice

M5bW Settling Pond West Sed n/a no sediment FbW n/a ISM 30 ice

M5bE Settling Pond East Sed n/a no sediment FbE n/a ISM 30 ice

M5c Finishing Pond Sed n/a no sediment Fc n/a ISM 30 ice

M6 Effluent Discharge n/a no water G n/a poly n/a ice

M7 Mercury Box M7.2019.07.02 D 07/02/19 07/03/19 6.30 4 oz glass jar n/a n/a ice

M8 Sand Concentrates M8.2019.07.02 Run 2 E 07/02/19 07/03/19 6.30 7.5 gal buckets n/a n/a none

M9 Concentrate Hg Content E n/a ISM 30 n/a ice

M10 Flocculent Mass n/a see above n/a n/a n/a n/a n/a n/a n/a

THg, gradation, THg>#200, THg<#2

THg, gradation, THg>#200, THg<#2

THg total, THg filtered, Complilanc

THg total

Finishing conc and whole sample H

THg total

THg, gradation, THg>#200, THg<#2

THg

THg, gradation

THg, gradation

THg, gradation, THg>#200, THg<#2

THg, gradation, THg>#200, THg<#2

Actual slurry flow rate

986000 102717

0714 11.45

Analysis
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CONTRACTOR DAILY REPORT FOR ART PROJECTS

Name Title Hrs Hrs
10

Wiley Harper Superintendent  10
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

CONTRACTOR PERSONNEL (All personnel onsite)

Received From

WORK PERFORMED TODAY

Additional Scope:

Original Scope:

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Experience more concentrate out of the Knelson than expected‐contractor will attempt to adjust amount of flushing, and  re‐run 

concentrate through the plant

Water is draining from the pit through the culvert to the settling ponds

WSA i i h fl h l i h k i

Nathalie Cartan

1Report No:Date:

Day:

Sunny/Hot

70 Temp Max:Temp Min: 91

Weather: 

6/10/2019

Monday

Contract# 

 Project Name:  Combie Reservoir Sediment Removal 

FATR2135
Field Superintendent:

Project Manager:

Wiley Harper
Chris Pang

SUBCONTRACTORS

Project ManagerChris Pang

David Kopp/NV5

VISTORS TO THE JOBSITE (Name / Company)

Jason Muir/NV5

Operator
Truck Driver 
Operator 
Operator 
Laborer

Health and Safety

Upsized Genarator in the WSA system

Herc Mechanic came to service the ATV

Michael Catton
Project Engineer

Name Title

VERBAL INSTRUCTIONS RECEIVED

Contractor Company: Great Lakes Environmental & 

Infrastructure

N/A

Slurry Engineering
Headcount Total Hrs

5.51Chris Harris‐ Worked on the plant, had to go offsite to replace a valve 
Company Name Work Performed

WSA Work on floc system  2 5

• Continued to screen for existing stockpile
• Feeding screen material 
• Continue to feed screen material to entire plant and to the Knelson
• Collected concentraite out of the Knelson

Page 1 of 3
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CONTRACTOR DAILY REPORT FOR ART PROJECTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents

5/1/19

H&E

12' x 48'

CAT 950 X

Ranger Cart

N/A

Type

Rc'vd to date

Office Trailer 

Forklift JCB 512
20KW Generator 

ModelDescription

EQUIPMENT (All equipment onsite)

5/1/19

Vendor
4/26/19
Delivered

5/24/19
6/3/19

5/1/19Herc Rentals33 KW Generator

X

X
X

6/10/1940 KW Generator

NC Rents X

Loader

XISCO
Powerscreen

8" Fusion Machine
Power Screen  Colt 600 X

5/1/19
6/3/19

X
X
X

MATERIAL RECEIVED  (Provide Bill of Lading):

X
X

5/24/19

Polaris
5/1/19Excavator CAT 321

5/1/19
5/1/19

Slurry Engineering Plant
Water Truck Ford

3" Pump
Longreach Excavator Hyundai 290

CONSTRUCTION DOCUMENTS ‐ Identified

Slurry Engineering

NC Rents
Mobile Mini
Herc Rentals
NC rents
Herc Rentals

X

Date: 6/10/2019 Report No:

UnitMaterial Inv / Tag # Qty Rc'vd

Type

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs

On‐rent

5/1/19

X

1

N/A

N/A

Type

Subject

Subject

Subject

Off‐

rent/Standby

Date: 6/10/2019 Report No: 1

Contractor: Great Lakes Environmental & Infrastructure

Contractor: Great Lakes Environmental & Infrastructure

Page 2 of 3
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CONTRACTOR DAILY REPORT FOR ART PROJECTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

REPORT CHECKED BY
Wiley Harper 6/10/2019

% of Solids 22.425

Measurement QuantityLocationMeasurement

Nelson Intake Gallons 224377
Flow Totaliser Start Nelson Intake Gallons 167245

Hopper Tons 133.95

Great Lakes E&I

57132
Percent Soilds Nelson Instake

Weight of Material

85

Inflow Quantity  Hopper # of Buckets 114

Total Flow for Shift Nelson Intake Gallons

REPORT ISSUED BY

N/A

ADDITIONAL REMARKS

Flow Totaliser End

Slurry Density Daily Average Calculated

Nathalie Cartan 6/10/2019

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Safety Audits Performed

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

N/A

N/A

Performed By Audit Activity

Great Lakes Environmental & Infrastructure

Incidents or Near Misses

End of form ‐ anything past here will not print

Page 3 of 3
v 1.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  10
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

5

VISTORS TO THE JOBSITE (Name / Company)

Slurry Engineering Chris Harris‐advising/connecting the electrical wires to the new generator   1 5
WSA Process the water from the muck pond  1 8

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Laborer
Jay Stanger Construction Manager

Operator 
Operator 

Operator
Truck Driver 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Set up perimeter fence around overflow pond 1 

Generator stopped working because fan blade broke and cooling system stopped working so it overheated and leaked anti freeze

PH reading: Influent 4.67 Effluent 5.82 , Flow rate: Influent 433 Effluent 5.82

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

 Mostly organics going through filter

Had to adjust parameters to the Knelson by adjusting the flow rate/concentrate/PSI

pH of water in muck pond is more acidic than expected

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

72 Temp Max: 92
 Project Name: Combie Combie resevoir 180015  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/11/2019 Report No: 2
Day: Tuesday
Weather:  Sunny
Temp Min:

• Excavating did to screen to hopper mixing batch
• Back flushing to pump filter after every 20 buckets
• Installing plumbing fittings at sluffier pump suction to facilitate backwashing pump screen
• Adding Floc from muck pit to settling pond‐ NV5 running chitasand Flocc

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject
N/A

MATERIAL RECEIVED  (Provide Bill of Lading):
Material Inv / Tag # Unit Qty Rc'vd Rc'vd to date

300 KVA Generator Herc Rentals 6/11/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 6/11/2019 Report No: 2

Jay Stranger/GL&I
Jason Muir/NV5

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
6/11/2019

ADDITIONAL REMARKS

Starting to collect PH readings after flocculent is added to Pond 1 

REPORT ISSUED BY

Nathalie Cartan  6/11/2019

Percent Solids Nelson Intake % of Solids 14.4
Slurry Density Daily Average Calculated 80

Flow Totalizer End Nelson Intake Gallons 246725
Total Flow for Shift Nelson Intake Gallons 22348

Weight of Material Hopper Tons 5.1
Flow Totalizer Start Nelson Intake Gallons 224377

Measurement Location Measurement Quantity

Inflow Quantity  Hopper # of Buckets long reach 6

Inflow Quantity  Hopper # of Buckets 55
Weight of Material Hopper Tons 64.625

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

N/A

Safety Audits Performed

Performed By Audit Activity

2

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 6/11/2019 Report No:

N/A
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  10
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

0

Contractor: Great Lakes Environmental & Infrastructure Date: 6/12/2019 Report No: 3

VISTORS TO THE JOBSITE (Name / Company)

Mars Nelson Tredwell/NV5
Jason Muir/NV5

Slurry Engineering Chris Harris‐ calibrated data recorder to flow meter, setting up data recorder, begin data recordi 1 5.5
WSA Daniel Flores‐  added piece of pipe to extend out collection to allow for a more accurate floccing  1 8.5

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Flocculent added in yesterday which allowed pond 1 to settle

Fred moved sediment in muck pond to allow for better settling of concentrate total of 40 buckets 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

 Start of day flow rate lowered to 31.5 from 34. 

Water pressure dropped from 82 to 70 after cleaning out green shaker tank, which shut down the Kneslon after running 84 buckets

Concentrate was 1/2 bucket (26.11K) which is half the amount gathered prior

W ld f il d i l h d f 30 iVERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

69 Temp Max: 92
 Project Name: Combie RCombie resevoir 180015  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/12/2019 Report No: 3
Day: Wednesday
Weather:  Partly Cloudy
Temp Min:

• Continue with plant operations, adjustments made to do multiple runs a day instead of doing 1 continuous run 
• Bill&Fred welding pipe to connect shake tank with Knelson installed 6"HDPE connections for dredge hookup
• Long Stick pulling wet sedement out of muck pond 
• Vince operated batch plant 
• Fred worked on plant matinece and operations 
• Cory ran the batch plant 

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosand 1253 5/13
BHP‐50 1253 5/13
Sodium Bicarbonate 1253 5/13

Yes: No: x

Received TD
275 0 100 175.00

50 0 0 50.00
275 0 0 275.00

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 6/12/2019 Report No: 3

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject
N/A

MATERIAL RECEIVED  (Provide Bill of Lading):

300 KVA Generator Herc Rentals 6/11/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Dosage 

Rate

pH  5.7
Tubdiity 7.8

Percent Solids
Slurry Density Daily Average

Weight of Material
Inflow Quantity 

Weight of Material
Flow Totalizer Start
Flow Totalizer End
Total Flow for Shift

Calculated 82.2

Inflow Quantity 

Run 1

Weight of Material
Inflow Quantity 

Weight of Material
Flow Totalizer Start

Nelson Intake Gallons 26989
Nelson Intake % of Solids 21.6

Run 2

Inflow Quantity 

Nelson Intake Gallons 295199
Nelson Intake Gallons 322188

Muck Pond # of Buckets Long reach 40
Hopper Tons 44

# of Buckets Cat 321 54
Hopper Tons 63.45
Hopper

End of form ‐ anything past here will not print

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
6/12/2019

ADDITIONAL REMARKS

Union rep came out for jobsite visit

REPORT ISSUED BY

Nathalie Cartan  6/12/2019

81.6
Percent Solids

Slurry Density Daily Average

Nelson Intake Gallons 295199
Nelson Intake Gallons 28502

Flow Totalizer End
Total Flow for Shift

Nelson Intake % of Solids 21
Calculated Adverage

Hopper Tons 98.7

Nelson Intake Gallons 266697

Hopper

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Hopper # of Buckets Cat 321 84

# of Buckets long reach 0
Hopper Tons 0

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
9

Wiley Harper Superintendent  13
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

6

69 Temp Max: 87
 Project Name: Combie RWMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/13/2019 Report No: 4
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie continuing to collect data

Inflow 75 PSI, flow pressure upped to 40

Wily took Jay on site tour to update site status

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Discussion of best way to measure outflow/contaminant level of run off back into reservoir with Nick, Chris, Mars & Nathalie 

Amount of flocculent being added is significatly higher than previously calculated 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Slurry Engineering Chris Harris‐ Changed ou water supply pump for Knelson and put in varible speed pump.  1 6.5
WSA Daniel Flores‐  Floccing sediment pond 1 adding soduim bicarbinate to bring up pH 1 8.5

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Contractor: Great Lakes Environmental & Infrastructure Date: 6/13/2019 Report No: 4

VISTORS TO THE JOBSITE (Name / Company)

Mars Nelson Tredwell/NV5
Nick/Sierra Fund

• Continuing of Plant Operations& retrieval of data 
• Fred plant matiennce and operations 
• Vince operating water truck and plant 
• Cory ran batch plant
• Bill operating longstick dug out contaminated area/ bail out sludge in pond gathering 30 buckets. Also loaded screen 

material to process.
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosand 6/13
BHP‐50 5/13
Liquid Sodium Hydroxide 5/13

Yes: No: x

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X
300 KVA Generator Herc Rentals 6/11/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 6/13/2019 Report No: 4

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Received TD
100
0
0

275.00
275.00
275.00

275
275
275

100
0
0
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 115

Weight of Material Hopper Tons 25.5
Flow Totalizer Start Nelson Intake Gallons 322188

Weight of Material Hopper Tons 135.125
Inflow Quantity  Hopper # of Buckets long reach 30

Percent Solids Nelson Intake % of Solids 25.3
Slurry Density Daily Average Calculated 81.7

Flow Totalizer End Nelson Intake Gallons 386827
Total Flow for Shift Nelson Intake Gallons 64639

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons 0
Inflow Quantity 

Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

End of form ‐ anything past here will not print

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
6/13/2019

25 lbs of sodium hypercloride used

REPORT ISSUED BY

Nathalie Cartan  6/13/2019

Slurry Density Daily Average Calculated

ADDITIONAL REMARKS

Tubdiity 30.8 20.4
Dosage 

pH  6.86 6.82

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  10
1
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  5.5

0
10
2
2

VISTORS TO THE JOBSITE (Name / Company)

Mars Nelson Tredwell/NV5
Michael Catton/GLEIS

Slurry Engineering Chris Harris‐ Finalizing training of proper data collection of Mars and Nathalie  1 4
WSA Daniel Flores‐  Floccing sediment pond 1 adding sodium bicarbonate to bring up pH as well as sta 2 9

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Rich Chapman Superintendent 

Dustin Tursick Laborer

George Little Project Supervisor

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Safety topics‐ back flush pressure, & 3 pts of contact 

George and Rich came out for site visit 

Michael came out for site visit 

Noticed that sediment pond 1 drops 4 ft. daily

 ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Water pump stopped working for 1 hour. Reason: coupler broke 

WSA let Chris know that trailer 3 is not working (should not be paying for it)

N i d h k d ill fill f h i b i dVERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

64 Temp Max: 83
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/14/2019 Report No: 5
Day: Friday
Weather:  Sunny
Temp Min:

• Continuing of Plant Operations& retrieval of data 
• Power screening more material today as well as rescreening previously screened material
• WSA floccing sediment pond 2 with P‐50
• Fred continued with plant maintainece and operation 
• Took out 15 buckets of sediment using long stick
• Moved 161 buckets of material with cat 321
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosand 6/13
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

275 0 80 195.00
330 0 0 330.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
275 0 0 275.00

300 KVA Generator Herc Rentals 6/11/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 6/14/2019 Report No: 5

Vitality Kadyra/WSA

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

pH Pond 2  6.77 6.78
Turbidity 19.5 26.2

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
6/14/2019

REPORT ISSUED BY

Nathalie Cartan  6/14/2019

Dosage  144,000

Turbidity 9.8 22.4
Dosage 

Slurry Density Daily Average Calculated
pH Pond 1 6.85 7.44

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 21.1
Slurry Density Daily Average Calculated 81.5

Gallons 74968

Weight of Material Hopper Tons 12.75
Flow Totalizer Start Nelson Intake Gallons 386827

Weight of Material Hopper Tons 189.175
Inflow Quantity  Hopper # of Buckets long reach 15

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 161

Flow Totalizer End Nelson Intake Gallons 461795
Total Flow for Shift Nelson Intake

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 6/14/2019 Report No: 5
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  12
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

0

VISTORS TO THE JOBSITE (Name / Company)

Chad Blades/Pacific Dredge
Laura Burris/Dudek
Ben Milderderf/WQB

Pacific dredge Subcontracted under Ahtna also arrived on site to perform pre‐dredge 3 9
NV5 Mars Nelson Tredwell performed sampling, and testing 1 10

Ahtna Pat from Ahtna arrived on site performing pre‐dredge set up 1 2.5
WSA Daniel Flores‐  Floccing sediment pond 2 with BP‐50 1 6

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Ahtna guys setting up dock getting ready for dredging

dredge pipe fitted with buoys and moved away from road

Muck pond fell about 4 ft. over weekend, as well as sediment ponds 

WSA continuing to flocc sediment pond 2 with P50, which is creating a cloudy blanket over water pumping at a rate of 660 ml per min, 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Pat the administrator of the dredge team informed that the hydraulics line on the excavator was leaking fluid and has to be replaced

Ahtna guys using GLEI forklift to move and fix their Cat 336E

Muck pond found to be filling with sediment faster than being excavated

WSA i lf i i d l dVERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

65 Temp Max: 87
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/17/2019 Report No: 6
Day: Monday
Weather:  Sunny
Temp Min:

• Continuing of Plant Operations& retrieval of data 
• Biologist led Biohazard training of local fauna @7AM
• Ahtna guys arrived on site at 7AM 
• Melinda arrived on site with lunch to update crew on HR changes 
• Weekly meeting @3:30 with WSA and Sierra Fund 
• Jacob loaded material into plant, and operated Cat 321
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/13
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

275 0 150 125.00
330 0 0 330.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
275 0 0 275.00

300 KVA Generator Herc Rentals 6/11/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Robert Allen/Pacific Dredge

Contractor: Great Lakes Environmental & Infrastructure Date: 6/17/2019 Report No: 6

Melinda Myers/GLEI
Briana Rawleign/GLEI
Erica De Parsia/WQB

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

REPORT ISSUED BY
6/17/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/17/2019

Great Lakes Environmental & Infrastructure

Dosage  660 ml

pH Pond 2  8.09 7.42
Turbidity 35.6

Turbidity
Dosage 

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 21.85
Slurry Density Daily Average Calculated 81.6

Gallons 80129

Weight of Material Hopper Tons 70.55
Flow Totalizer Start Nelson Intake Gallons 461795

Weight of Material Hopper Tons 205.625
Inflow Quantity  Hopper # of Buckets long reach 83

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 175

Flow Totalizer End Nelson Intake Gallons 541924
Total Flow for Shift Nelson Intake

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 6/17/2019 Report No: 6
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  12
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

0

66 Temp Max: 100
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/18/2019 Report No: 7
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

WSA brought out new pump to replace old one

WSA picked up PH adjuster liquid sodium bicarbonate and removed from site

Using drone to take areal videos and pictures of the site 

The dredge crew will have to float 2 pieces down at a time to assembly site

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Leak found in slurry solutions pipe, had to stop plant operations early to address crack in pipe which led to leak. Had to pull out 

component to enable Slurry solutions to weld component 

WSA pump getting jammed and stopped working had to be replaced

M k d filli f h b i i dVERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Pacific dredge dredging barge unloading, and assembly  3 10
NV5 Mars Nelson Tredwell performed sampling, and testing, taking areal footage of site for project 1 7

WSA Daniel Flores‐  Floccing sediment pond 2 with BP‐50 as well as floccing segment pond 1 with Ch 1 10

VISTORS TO THE JOBSITE (Name / Company)

Robert Allen/pacific dredge 
Shawn Carpenter/pacific dredge
Chad Blades/pacific dredge 

• Continuing of Plant Operations& retrieval of data
• Crane and operator arrived as well as barge and crew to set up dredge barge: overall plan to backup hauling trucks, and use 

the crane to off load into the water. Where then the dredge crew will start to assemble barge
• continuing to power screen materials 

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosand 6/13
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Contractor: Great Lakes Environmental & Infrastructure Date: 6/18/2019 Report No: 7

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X
300 KVA Generator Herc Rentals 6/11/19 X

275 0 275 0.00
330 0 0 330.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
275 0 0 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/18/2019 Report No: 7

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 166.85
Inflow Quantity  Hopper # of Buckets long reach 0

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 142

Flow Totalizer End Nelson Intake Gallons 617990
Total Flow for Shift Nelson Intake Gallons 76066

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons 541924

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 20.88
Slurry Density Daily Average Calculated 81.3

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2  7.78 7.73
Turbidity 43.2

REPORT ISSUED BY
6/18/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/18/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
5

Wiley Harper Superintendent  12
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

5
5

63 Temp Max: 97
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/19/2019 Report No: 8
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Operations management decided to pursue new floccing solution for runoff

Double helix machine will help narrow specifications for plant operations 

WSA trailers flooded with groundwater seepage from muck pond

Jay and Matt arrived onsite to review operations 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

WSA trailer flooded from groundwater seepage from muck pond

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Matt Marks  Regional Manager 

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Pacific dredge dredging barge move and assembly  3 10
NV5 Mars Nelson Tredwell‐ reviewed project plan and learned how to operate double helix machine 1 10

WSA Daniel Flores‐ floccing chitosan in pond 1  1 6

VISTORS TO THE JOBSITE (Name / Company)

Robert Allen/pacific dredge 
Shawn Carpenter/pacific dredge
Chad Blades/pacific dredge 
Don weldon/

• Continuing of Plant Operations& retrieval of data
• Pacific dredge crew continued to move barge and assemble
• Continuing to power screen materials 
• Oro crew came out to deliver and teach Mars, Nathalie, and Fred how to use double helix machine
• Chris harris onsite welding slurry engineering pipe that was leaking
• Long reach being used to empty out muck pit in the AM
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosand 6/13
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Daren Gewat/
Keven/Ahtna
Paul Cliff/Oro

Brandon/Oro

Contractor: Great Lakes Environmental & Infrastructure Date: 6/19/2019 Report No: 8

Daniel flores/WSA

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X
300 KVA Generator Herc Rentals 6/11/19 X

275 0 275 0.00
330 0 0 330.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/19/2019 Report No: 8

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 169.2
Inflow Quantity  Hopper # of Buckets long reach 104

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 144

Flow Totalizer End Nelson Intake Gallons 647932
Total Flow for Shift Nelson Intake Gallons 29942

Weight of Material Hopper Tons 88.4
Flow Totalizer Start Nelson Intake Gallons 617990

169.2
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 23.35
Slurry Density Daily Average Calculated 81.3

Flow Totalizer Start Nelson Intake Gallons 654985
Flow Totalizer End Nelson Intake Gallons 664530

Muck Pond # of Buckets Long reach 104
Weight of Material Hopper Tons 114.4

Slurry Density Daily Average Calculated 83.5
pH Pond 1 7

Total Flow for Shift Nelson Intake Gallons 9545
Percent Solids Nelson Intake % of Solids 22.9

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321 144
Weight of Material Hopper Tons

Turbidity 20.4
Dosage  550

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/19/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/19/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  11
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 11
Vince Trent  10
Fred Benson  9.5

5

58 Temp Max: 81
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/20/2019 Report No: 9
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Final piece of barge arrived on transporter truck

NID came out to review and asses operations of plant, and moving forward with project. Given tours of all operations & process of project

WSA took 2 floccing trailers off the worksite

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Pacific dredge dredging barge move and assembly  3 10
NV5 Jason‐ Communicating with NID representatives, Ted, and taking samples  1 10

WSA Daniel Flores and Vitaly ‐moving floccing equipment to prepare for dredging 2 8

VISTORS TO THE JOBSITE (Name / Company)

Robert Allen/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Greg Jones/NID

• Continuing of Plant Operations& retrieval of data
• Pacific dredge crew finishing moving barge and assembling
• Continuing to power screen materials 
• Test running Helix machine with Jason using tailings sample
• WSA moving equipment over in preparation for dredging, and implementation of new plan
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosand 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Mandy Ots/NID
Kevin Tweed/Ahtna
Vitally Kadgra/WSA
Daniel Flores/WSA
Jason/NV5

Contractor: Great Lakes Environmental & Infrastructure Date: 6/20/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

9

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X
300 KVA Generator Herc Rentals 6/11/19 X

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A Health Permit‐ Placer county department of health services 

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/20/2019 Report No: 9

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 164.5
Inflow Quantity  Hopper # of Buckets long reach 28

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 140

Flow Totalizer End Nelson Intake Gallons 737087
Total Flow for Shift Nelson Intake Gallons 59416

Weight of Material Hopper Tons 23.8
Flow Totalizer Start Nelson Intake Gallons 677671

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 23.1
Slurry Density Daily Average Calculated 83.6

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/20/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/20/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  11
0

10.5
Bill Dearman 10
Cory Stephens 11
Jacob Muller 10.5
Vince Trent  10
Fred Benson  10

0

63 Temp Max: 87
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/21/2019 Report No: 10
Day: Friday
Weather:  Clear
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

WSA also took away pipes from site

Plant was flushed 3 times today

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Nathalie deleted data from data logger so there is a gap in Slurry data from data logger

Water tank hose had a kink in it which had to be unclogged before knelson could begin

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Pacific dredge dredging barge assembly, brought excavator on board, welded and torched materials  3 11
NV5 Jason‐ weighed materials, ran Helix, and processed data 1 11

WSA Daniel Flores‐ moving equipment, cleaning up site, removing trailers, and getting ready for dredg 2 3.5

VISTORS TO THE JOBSITE (Name / Company)

Robert Allen/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Darren/Pacific Dredge
Timothy Whited/WSA
Kevin Tweed/Ahtna

• Continued to power screen materials for the last day
• Continued operation of the plant
• Pacific Dredge crew finished assembly of barge, loaded excavator onto barge and performed welding of materials, and 

torching
• Jason and Nathalie weighed all samples and ran the Helix processing all of the samples to the current day. Discovering alma 
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Yes: No: x

Daniel Flores/WSA
Jason Muir/NV5

Contractor: Great Lakes Environmental & Infrastructure Date: 6/21/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

10

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X
300 KVA Generator Herc Rentals 6/11/19 X

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

Contractor: Great Lakes Environmental & Infrastructure Date: 6/21/2019 Report No: 10

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Slurry Density Daily Average Calculated 84.6

783932
Total Flow for Shift Nelson Intake Gallons 11622

Percent Solids Nelson Intake % of Solids 21.7

Run 3

Inflow Quantity  Hopper # of Buckets Cat 321 37
Weight of Material Hopper Tons 43.475
Inflow Quantity  Muck Pond # of Buckets Long reach 63

Weight of Material Hopper Tons 69.3
Flow Totalizer Start Nelson Intake Gallons 772310
Flow Totalizer End Nelson Intake Gallons

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 58.75
Inflow Quantity  Hopper # of Buckets long reach 63

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 50

Flow Totalizer End Nelson Intake Gallons 759052
Total Flow for Shift Nelson Intake Gallons 21965

Weight of Material Hopper Tons 53.55
Flow Totalizer Start Nelson Intake Gallons 737087

23.5
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 23.1
Slurry Density Daily Average Calculated 82.2

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons 768537

Muck Pond # of Buckets Long reach 63
Weight of Material Hopper Tons 69.3

Slurry Density Daily Average Calculated 84.5

pH Pond 1

Total Flow for Shift Nelson Intake Gallons 768537
Percent Solids Nelson Intake % of Solids 24

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321 20
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/21/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan  6/21/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  11
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

7

86 Temp Max: 62
 Project Name: Combie WMU 14 Pilot Study  Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/24/2019 Report No: 11
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Repair slopes pond 

Install tee for bypass

grease tubes

Install booster pump

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Oil leak found in 6" water pump

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Pacific dredge Connecting, welding, and setting up getting ready for dredge operations  3 10
Slurry Engineering removed fluidizer, and agitator tank fom plant 2 7.5

VISTORS TO THE JOBSITE (Name / Company)

Robert Allen/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Jarrett Smith/GLEI

• Muck Pit excavation
• Set up for dredge operation
• Move materials with loader
• Set up liner in sediment pond 3 with WSA
• Dredge crew connecting, welding, and overall setting up getting ready for dredge operations 
• Fuse cracked pipe together 

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Jacob Esteves/GLEI
Chris Harris/Slurry Engineering
Don Webb/Slurry Engineering

Contractor: Great Lakes Environmental & Infrastructure Date: 6/24/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

11

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deere Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

Permit Hot Work Permit‐Welding 

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
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v 1.00

Great Lakes Environmental and Infrastructure

chrispang
Highlight

chrispang
Highlight



CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/24/2019 Report No: 11

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper # of Buckets long reach

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Calculated

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/24/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/24/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  11
1
10

Bill Dearman 10
Cory Stephens 11.5
Jacob Muller 10
Vince Trent  8.5
Fred Benson  8.5

6
9.5
8.5

57 Temp Max: 84
 Project Name: Combie Combie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/25/2019 Report No: 12
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Bring in crane mats

Nathalie completed employee transfer for new laborers Jacob & Jarret 

Overall tidying up of the site

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Jarret Smith Laborer

Jacob Esteves Laborer

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Pacific dredge setting up getting ready for dredge operations  3 10
Slurry Engineering Continuing to prep for dredging  1 12

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Chris Harris/Slurry Engineering

• Using Cat 321 and long reach to build a holding containment area for sediments 
• Finalizing preparations for dredge operations 
• Chris Harris onsite continuing to prep for dredge operation 
• Returned 3" pump
• Pacific Dredge attaching all pipes, attaching the dredge, and then testing it

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Kevin Tweed/Ahtna

Contractor: Great Lakes Environmental & Infrastructure Date: 6/25/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

12

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/25/2019 Report No: 12

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper # of Buckets long reach

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Calculated

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/25/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/25/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  11
0
10

Bill Dearman 10
Cory Stephens 12
Jacob Muller 11
Vince Trent  10
Fred Benson  10

10
10
8

60 Temp Max: 76
 Project Name: Combie Combie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/26/2019 Report No: 13
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Fred and Corey fusing pipe together in AM 

Pacific Dredge left site to pick up gas for operations 

Operators put pipe into lake and anchored down AM

Operators placed 5MPH buoys into lake PM

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Oil not working on dredge, crew working to repair 

Skiff boats out of gas had to fill up before operations could progress

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Jarret Smith Laborer

Jacob Esteves Laborer

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

NV5 Mars‐ performed turbidity testing, and completed data 1 10

Pacific dredge 3 10
Slurry Engineering Chris Harris& Don Webb final dredge preparations  2 11

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Chris Harris/Slurry Engineering

• Biological Hazard training for remaining crew who have not completed training
• Crew doing M&R to finalize preparations for dredging in AM 
• Pacific Dredge crew doing drug testing in AM 
• NV5 performed turbidity testing on river‐ found no sediments 
• Kevin, Mars, and Nathalie performed pre‐dredge turbidity testing, and reservoir survey 
• Slurry solutions finalizing operations for dredging, and performing an initial flush of system
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Kevin Tweed/Ahtna
Don Webb/Slurry Engineering
Darren Gearse/Ahtna
Brian/GLEIS

Contractor: Great Lakes Environmental & Infrastructure Date: 6/26/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

13

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A Hot Work Permit‐ Grinding stair railing 

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/26/2019 Report No: 13

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper # of Buckets long reach

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Calculated

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/26/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/26/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  3
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

10
10
10

55 Temp Max: 74
 Project Name: Combie Combie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/26/2019 Report No: 14
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Ramos oil dropped off shipment of oil to site

Silt fence put up by Cory 

Curtain screen set up on dredge barge 

AM Cat 321 buried pipe to create turnout on peninsula 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Chris Harris fixing leak in plant pipe 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Jarret Smith Laborer

Jacob Esteves Laborer

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

NV5 Mars‐ performed turbidity testing, and completed data 1 10.5

Pacific dredge getting turbidity screen set up, & performing test flush of pipe lines  3 11
Slurry Engineering Chris Harris running flushes of plant and fixing any leaks  1 12

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Chris Harris/Slurry Engineering

• Flush of plant performed with clean water to test for leaks 
• Mars taking turbitidy, PH, and overal data collection 
• Slurry engineering making adustments to plant
• Dredge start up & procedures meeting @1 with all personel onsite 
• Dredge starting off picking up water, getting to a steady state before begining dredging operations 
• Sucessful test flush of system performed on plant 
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Kevin Tweed/Ahtna
Pat Royce/Ahtna
Darren Gearse/Ahtna
Brian/GLEIS
Pat/Herc Rentals 

Contractor: Great Lakes Environmental & Infrastructure Date: 6/26/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

14

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 6/26/2019 Report No: 14

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper # of Buckets long reach

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Calculated

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Turbidity
Dosage 

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
6/26/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/26/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0

Wiley Harper Superintendent  0
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

10
10
10

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Chris Harris/Slurry Engineering

NV5 Mars‐ performed turbidity testing, took aeril drone photos, and compiled data 1 10
WSA Daniel‐ Performed survey and met with Jay about logistics  2 1

Pacific dredge Testing&operating dredge 3 10
Slurry Engineering Chris Harris arrived at 5:50 doing tune ups and fixing any leaks on plant and left at 4:08 1 10

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Jarret Smith Laborer

Jacob Esteves Laborer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Jacob running booster pump

Vince operating batch plant

Jay hosted meeting to organize plant operations and trouble shoot operations 

Dredge created foam 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Dredge water flow running too high, overflowing muck pit and collapsing banks

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

56 Temp Max: 77
 Project Name: Combie Combie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 6/27/2019 Report No: 15
Day: Friday
Weather:  Partly Cloudy 
Temp Min:

• Dredging operation started at 7:40 AM, 7:53 material at plant, paused work to clear plugged hose paused work @ 9:05‐9:20
• Began to process material through Knelson 1:15
• NV5 continuing with turbidiity testing, taking aeral drone photos
• Long reach moving sedement from muck pond
• Loader moving sedement from muck pit to sedement pile
• Slurry solutions onsite checking for leaks, and making adjustments to plant
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

275 0 275 0.00
0 0 0 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 275 275.00

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

15

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Kevin Tweed/Ahtna
Daniel flores/WSA
K. Tutt/GLEI
Christopher Bruns/WSA

Contractor: Great Lakes Environmental & Infrastructure Date: 6/27/2019 Report No:

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

REPORT ISSUED BY
6/27/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan  6/27/2019

Great Lakes Environmental & Infrastructure

Dosage 

pH Pond 2 
Turbidity

Turbidity
Dosage 

Slurry Density Daily Average Calculated
pH Pond 1

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321
Weight of Material Hopper Tons

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

0
Inflow Quantity 

Percent Solids Nelson Intake % of Solids 26.13
Slurry Density Daily Average Calculated 61.6

Gallons 29797

Weight of Material Hopper Tons 176.8
Flow Totalizer Start Nelson Intake Gallons 784506

Weight of Material Hopper Tons 309.4
Inflow Quantity  Hopper # of Buckets long reach 208

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321

Flow Totalizer End Nelson Intake Gallons 814303
Total Flow for Shift Nelson Intake

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 6/27/2019 Report No: 15
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  11
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

5
10
10

58 Temp Max: 84
 Project Name: Combie Combie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/1/2019 Report No: 16
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

WSA brought out trailer, and hose 

Willy, Jay, Corey meeting for conitinuted discussions of  best practices for operation

Weekly meeting with office mangment and clients @ 3:30

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

11 AM Daniel WSA noticed the weir between pond 1 & 2 collapsing, had to stop water flow to add in more pond liner to fix the weir

Chris Harris noticed the need to correct solids meter and adjust 15/20 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Operator 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Jarret Smith Laborer

Jacob Esteves Laborer

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

NV5 Mars‐  continuing 401 surface water testing, compliance and performance monitoring  1 10
WSA Daniel‐ set up new trailer, performed flocking and monitering of pond 2  1 10

Pacific dredge operating dredge 3 11
Slurry Engineering Chris Harris arrived at 5:50  AM was working in office until 7:00 and adjusted slurry density read 1 3

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Chris Harris/Slurry Engineering
Kevin Tweed/Ahtna
Daniel flores/WSA

• WSA flocking pond 2 @ 480ML per minute using a total of 50 gallons of Chiosand. Did an add on for pre‐treatment, installed 
a flow stick, floating sucton, gas trash pump, 4x20 HP hose, 4x10 HP hose, and a 4x20 Kanaflexhose

• Plant running 3 batches today at flow rate of 30.5
• Chris Harris arrived at 5:50  AM was working in office until 7:00 and adjusted slurry density readings until 9:00
• Water from dredge at plant 7:10, processing mud at plant at 7:35, flushed knelson 10:02, flush #2 @ 12:35, and flush #3 4:00
• Vince running plant, Jake running CAT 321 moving materials, Bill running longstick removing sedement, Jarret assisiting with 
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X

Material Inv/ Tag Date Received (gal) Used (gal) Remaining
Chitosan 6/18
BHP‐50 6/14

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/1/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

16

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X

275 0 275 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
550 0 325 225.00

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

Contractor: Great Lakes Environmental & Infrastructure Date: 7/1/2019 Report No: 16

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 0

Weight of Material Hopper Tons 56.95
Flow Totalizer Start Nelson Intake Gallons 814303

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper # of Buckets long reach 67

Percent Solids Nelson Intake % of Solids 34.7
Slurry Density Daily Average Calculated 84

Flow Totalizer End Nelson Intake Gallons 833620
Total Flow for Shift Nelson Intake Gallons 19317

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material Hopper Tons 0
Inflow Quantity 

Total Flow for Shift Nelson Intake Gallons 17767
Percent Solids Nelson Intake % of Solids 41.16

Flow Totalizer Start Nelson Intake Gallons 833620
Flow Totalizer End Nelson Intake Gallons 851387

Slurry Density Daily Average Calculated 97

pH Pond 1

Run 3

Inflow Quantity 

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan  7/1/2019

Great Lakes Environmental & Infrastructure

Dosage  480 ml per min
Turbidity

Hopper # of Buckets Cat 321 0
Weight of Material Hopper Tons 0

REPORT ISSUED BY
7/1/2019

pH Pond 2  8.4 8.5

Turbidity
Dosage 

Flow Totalizer Start Nelson Intake Gallons 851387
Flow Totalizer End Nelson Intake Gallons 876357

Inflow Quantity  Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Slurry Density Daily Average Calculated 84

Total Flow for Shift Nelson Intake Gallons 24970
Percent Solids Nelson Intake % of Solids 32.4

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  11
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

0
10

58 Temp Max: 82
 Project Name: Combie RCombie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/2/2019 Report No: 17
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Greg Hendricks RWQCB 401 Certification has pushed the minor amendment through to allow for water to discharge.

Josh from Ramos oil arrived onsite to drop off weekly oil shipment 

Bypassing Slurry Engineering portion of plant and sending dredge material straight from agitator to Knelson with bypass valve sending 

excess into muck pit

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

material from dredge to plant holding too much sediment caused pipes to clog, and overflow agitator. Had to stop running plant for 2 hours 

to fix problem and come up with new solution to bypass plant altogether. 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

Operator
Truck Driver 

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

Laborer
Jay Stanger Construction Manager5

Operator 
Operator

Jacob Esteves Laborer

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

NV5 Mars‐  continuing 401 surface water testing, compliance and performance monitoring  1 10

Pacific dredge operating dredge 3 11
WSA Daniel‐ recirculating pond 2  1 10

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Rich Chapman/GLEI
Kevin Tweed/Ahtna
Daniel flores/WSA
Rob Chu/Ramos Oil

• Plant running 2 flushes today @ 29.5
• WSA recirculating pond 2 to recalibrate from the turbidity increase from the weir collapse yesterday,WSA brought out ne

tote of Chitosand.
• Pacific Dredge operating dredge 
• Knelson running at 500 gallons per minute 
• Chris Pang taking photos with drone

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X

Material Inv/ Tag Date Received TD Used (Day) Remaining
Chitosan 7/2
BHP‐50 6/14
Sodium Bicarbonate (lbs) 5/13

Yes: No: x

Darren Gent/Ahtna
Tim White/GLEI

Contractor: Great Lakes Environmental & Infrastructure Date: 7/2/2019 Report No:

Forklift JCB 512 H&E 4/26/19 X

17

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X

0 275 0 275.00
0 0 15 ‐15.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day)
275 275 80 470.00825

275
0

Used TD

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

Contractor: Great Lakes Environmental & Infrastructure Date: 7/2/2019 Report No: 17

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 0

Weight of Material Hopper Tons 68
Flow Totalizer Start Nelson Intake Gallons 876357

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper # of Buckets long reach 80

Percent Solids Nelson Intake % of Solids 29.7
Slurry Density Daily Average Calculated 84.6

Flow Totalizer End Nelson Intake Gallons 897018
Total Flow for Shift Nelson Intake Gallons 20661

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material Hopper Tons 0
Inflow Quantity 

Total Flow for Shift Nelson Intake Gallons 88982
Percent Solids Nelson Intake % of Solids 27.23

Flow Totalizer Start Nelson Intake Gallons 897018
Flow Totalizer End Nelson Intake Gallons 986000

Slurry Density Daily Average Calculated 84.6

Run 3

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

Hopper Tons 0
Inflow Quantity  Muck Pond # of Buckets Long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Calculated

Flow Totalizer End Nelson Intake Gallons

Total Flow for Shift Nelson Intake Gallons 0

Dosage 

pH Pond 1

Turbidity

Dosage 

pH Pond 2 
Turbidity

REPORT ISSUED BY
7/2/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan  7/2/2019

Great Lakes Environmental & Infrastructure
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  11
0
10

Bill Dearman 10
Cory Stephens 10
Jacob Muller 10
Vince Trent  10
Fred Benson  10

0

Kevin Tweed/Ahtna
Daniel flores/WSA
Antwone Jacobs/WSA

VISTORS TO THE JOBSITE (Name / Company)

Elli Dechutes/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Rich Chapman/GLEI

NV5 Mars‐  continuing 401 surface water testing, compliance and performance monitoring  1 10

Pacific dredge operating dredge 3 11
WSA Daniel and trainee Antwone Jacobs recirculating  and floccing pond 2  2 6

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Laborer
Jay Stanger Construction Manager5

Operator 
Operator

Operator
Truck Driver

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

59 Temp Max: 84
 Project Name: Combie RCombie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/3/2019 Report No: 18
Day: Wednesday
Weather:  Sunny
Temp Min:

Suzie on site taking site tour

WSA sent out trainee (Antwone Jacobs) to work with Daniel today

Material at plant @ 7:14 with a flush @ 11:45 

The GPM 467,451, 449,451

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

• Operating plant today @ 29.5
• Dredgeing operation contining 
• Bill operating long stick removing sedement fom the muck pit
• Jake operating CAT 321 moving material in sedement piles 
• WSA recirculating and floccing pond

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received Day Used (gal) Remaining
Chitosan 7/2/2
BHP‐50 6/14
Liquid Sodium Hydroxide 5/13

Yes: No: x

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

Contractor: Great Lakes Environmental & Infrastructure Date: 7/3/2019 Report No: 18

N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject

N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject

N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Type Subject

275 0 275 0.00
15 0 15 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received TD
825 275 275 825.00

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X
WSA Trailer  WSA 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

18

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Suzie/GLEI
Daren Gent/Ahtna

Contractor: Great Lakes Environmental & Infrastructure Date: 7/3/2019 Report No:

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

REPORT ISSUED BY
7/3/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan  7/3/2019

Great Lakes Environmental & Infrastructure

Dosage 

Stage 3
Turbidity

Dosage 

Stage 2 

Turbidity

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Calculated

Flow Totalizer End Nelson Intake Gallons

Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Calculated

Run 3

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

Hopper Tons 0
Inflow Quantity  Muck Pond # of Buckets Long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material Hopper Tons 0
Inflow Quantity 

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 67

Percent Solids Nelson Intake % of Solids 21.6
Slurry Density Daily Average Calculated 73.5

Flow Totalizer End Nelson Intake Gallons 102717
Total Flow for Shift Nelson Intake Gallons 4117

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 0

Weight of Material Hopper Tons 56.95
Flow Totalizer Start Nelson Intake Gallons 98600

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8

Wiley Harper Superintendent  0
0
10

Bill Dearman 11
Cory Stephens 11
Jacob Muller 11
Vince Trent  3
Fred Benson  10

5
10
10

Antwone Jacobs/WSA

VISTORS TO THE JOBSITE (Name / Company)

McLaren Neal/Pacific Dredge 
Shawn Carpenter/Pacific Dredge
Chad Blades/Pacific Dredge 
Darren Gent/Ahtna

NV5 Mars‐  continuing 401 surface water testing, compliance and performance monitoring  1 10.5

Pacific dredge operating dredge, moving dredge 3 11
WSA Daniel arrived at 7, but Antwone arrived at 8:30, floccing pond 2, and pumping water to pond 3 2* 9

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Jacob Esteves Laborer
Jarret Smith Laborer

Laborer
Jay Stanger Construction Manager5

Operator 
Truck Driver 

Operator
Operator

Michael Catton Health and Safety
Nathalie Cartan Project Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager

United toilets cam by and cleaned the toilets 

Jake and Bill moved sediment to new locaton using loader and new haul truck

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Dredge shut down for an hour

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

62 Temp Max: 81
 Project Name: Combie Combie reservoir 180015 Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/9/2019 Report No: 20
Day: Tuesday
Weather:  Sunny
Temp Min:

• Continue with dredging operations, as well as move the dredge 
• Artice Cat 735B arrived on site(Haul truck)
• 2 runs compleded today with the knelson running at 28.5
• Vince went home early today due to illness, Jarret ran plant for the day
• dredge operation shut down between 9 and 10 to move the dredge 
• Mars performed methyl murcury/turbidity testing
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD Used (Day) Remaining
Chitosan 7/2
BHP‐50 6/14
Sodium Bicarbonate (lbs) 5/13

Yes: No: x

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/9/2019 Report No: 20

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 275.00
0 35 0 35 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
825 275 275 100 450.00

Artic haul truck Cat 735B JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

20

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Daniel flores/WSA
Kevin Tweed/Ahtna

Contractor: Great Lakes Environmental & Infrastructure Date: 7/9/2019 Report No:
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

REPORT ISSUED BY
7/9/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan  7/9/2019

Great Lakes Environmental & Infrastructure

Dosage 

pH Pond 2 
Turbidity

Dosage 

pH Pond 1

Turbidity

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Calculated

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Calculated 76.75

Run 3

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material

Weight of Material Hopper Tons 0
Flow Totalizer Start Nelson Intake Gallons

Hopper Tons 0
Inflow Quantity  Muck Pond # of Buckets Long reach

21.57

Flow Totalizer Start Nelson Intake Gallons 336043
Flow Totalizer End Nelson Intake Gallons 433152

Muck Pond # of Buckets Long reach
Weight of Material Hopper Tons 0

Run 2

Inflow Quantity  Hopper # of Buckets Cat 321 0
Weight of Material Hopper Tons 0
Inflow Quantity 

Total Flow for Shift Nelson Intake Gallons 97109
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 92

Percent Solids Nelson Intake % of Solids 16.5
Slurry Density Daily Average Calculated 76

Flow Totalizer End Nelson Intake Gallons 336043
Total Flow for Shift Nelson Intake Gallons 101271

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Measurement Location Measurement Quantity

Run 1

Inflow Quantity  Hopper # of Buckets Cat 321 0

Weight of Material Hopper Tons 78.2
Flow Totalizer Start Nelson Intake Gallons 234772

Weight of Material Hopper Tons 0
Inflow Quantity  Hopper

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 10

Wiley Harper Superintendent  10 0
0 5.5
0 10

Bill Dearman 11 10
Cory Stephens 12 9
Jacob Muller 11 0
Vince Trent  10 10
Fred Benson  10

0
10
10
0

60 Temp Max: 91
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/10/2019 21
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Jarrett 52 loads/780 Cy 735 Cat haul truck

Jake 176 buckets long stick

Flow at Knelson 32.5 with 1 flush as instructed by mars NV5 

Walt Jelison on site for Pacific Dredge

Kevin Tweed onsite with 3 craft 

Chris Pang contacted Chris Harris called pieces of plant off rent which consist of‐ Big blue tank, Poly Agitator Tank, Pod Tank
ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Found hole in pump housing 10AM pump location in shaker tank

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Plant start up @ 7:05, material at plant 7:14

Flush #1 10:02, pump to Knelson

Down 10:20‐1:50

Bill Cat 950 loader 

Jarret Cat 735 haul truck to stockpile

Jake M. Cat 321 

Jake E. Long stick

Fred running booster pump 

Contacted Chris Harris via text regarding sapping housing and impeller another pump onsite to repair pump with hole 

Housing‐ Chris replied OK to proceed with swap

Cory &Vince repair pup 2 hrs

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge Operate dredge, Mclaren Neal left early today 3 10*
WSA Daniel continued to pre‐flocc sediment pond 2  1 9

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna Run dredge operation 1 10

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/11
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/10

Yes: No: x

Walt Jellson/Pacific

Contractor: Great Lakes Environmental & Infrastructure Date: 7/10/2019 Report No: 21

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X

Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X

Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X

Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1200 0 1035 110 165.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
235 50 150 50 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/10/2019 Report No: 21

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 147.05
Flow Totalizer Start Nelson Intake Gallons 433152

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 173

Percent Solids Nelson Intake % of Solids 25.065
Slurry Density Daily Average Measured pcf 74.6

Flow Totalizer End Nelson Intake Gallons 504221
Total Flow for Shift Nelson Intake Gallons 71069

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 100847
Percent Solids Nelson Intake % of Solids 20.29

Flow Totalizer Start Nelson Intake Gallons 504221
Flow Totalizer End Nelson Intake Gallons 605068

Slurry Density Daily Average Measured pcf 83

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Dosage  ml/min 907

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 3

pH 

pH Pond 2  7.207777778
Turbidity 28.85677778

Turbidity

Loads to 

Stockpile
South of Settling Ponds Loads 52

REPORT ISSUED BY

Dosage 

End of form ‐ anything past here will not print

Nathalie Cartan 7/10/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
7/10/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 11

Wiley Harper Superintendent  10 11
0 11
0 11

Bill Dearman 6 11
Cory Stephens 10 10
Jacob Muller 11 1.5
Vince Trent  9.5 10
Fred Benson  9.5

12
10
10
10

Gary/Mechanic from Road Machinery

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering Chris Harris ‐ Demob 1 1.5
Ahtna Pat Royce 1 3

Pacific dredge operating dredge (5) + Walt Jellson 5 11
WSA Daniel 1 10

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Chris Harris onsite for 1.5 Hours looking at demobilization

Plant Startup Delay for plant demobilization

Plant Start up 0900

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Mechanic was working on 290 for 3 Hours 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Hank Thompson (Op6) showed up to dismantle the hydrocyclones and mixing tank to begin demobilization of the plant

Continue with Dredge Operation (last cut for 2nd panel)

Knelson Concentrator Processing

Muck Pit Excavation/Sediment Pit

Hauling stockpile to south of Settling Ponds

Floculant Injection into Stage 2 and Stage 3 Settling Ponds

Flush #1 11:41 am

Flush #2 4:01 pm

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

62 Temp Max: 94
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/11/2019 22
Day: Thursday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/11
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/11

Yes: No: x

Yes: No: x

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 7/11/2019 Report No: 22

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
230 100 230 30 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1280 80 195.00

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Pat Royce/Ahtna
Walt Jellson/Pacific
Nick Graham/Sierra Fund

Contractor: Great Lakes Environmental & Infrastructure Date: 7/11/2019 Report No: 22
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 7/11/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
7/11/2019

Loads to 

Stockpile 35
South of Settling Ponds Loads 35

REPORT ISSUED BY

Dosage 

pH Pond 2 
Turbidity

Turbidity 27.752
Dosage  551 ml/min 925

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 4

pH  7.12

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf 72

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

15.15

Flow Totalizer Start Nelson Intake Gallons 688671
Flow Totalizer End Nelson Intake Gallons 757212

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 68541
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 177

Percent Solids Nelson Intake % of Solids 19.2325
Slurry Density Daily Average Measured pcf 82

Flow Totalizer End Nelson Intake Gallons 688671
Total Flow for Shift Nelson Intake Gallons 83603

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 21

Weight of Material Muck Pit Tons 150.45
Flow Totalizer Start Nelson Intake Gallons 605068

Weight of Material Sediment Pit Tons 36.75
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 7

Wiley Harper Superintendent  15 0
0 9
0 9

Bill Dearman 10 9
Cory Stephens 10 7.25
Jacob Muller 10 0
Vince Trent  9 9
Fred Benson  9

0
9
9
9

63 Temp Max: 97
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/12/2019 23
Day: Friday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Jake Esteves operated booster pump & long reach sediment removal

Jake M performed sediment removal 

Fuel dredge tank 7‐8:30

Plant start up 8:35, material at plant 9:25 

Flush @ 11:45

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Booster pump broke down 11:00 AM 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Reviewed record of discharge prevention briefings & training with crew this morning at tailgate meeting

Gary Road machinery mechanic, onsite repair Long stick AC unit 

Hank onsite mob Slurry solutions plant

Booster pump broke down at 11AM had to shut down dredge operations 

Continue Demob Slurry Solutions plant

Fred wash out big blue tank

Bill load out sediments CAT 950 

Herc replace booster pump 1 PM

Vince, Cory, & Bill replace booster pump 3.5 hours 

Jarret haul sediments 735 CAT 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge operating dredge (5) + Walt Jellson 5 11
WSA Daniel‐ continued pe‐treatment of water 1 10

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering Chris Harris ‐ Demob 1 1.5
Ahtna Pat Royce‐ running dredge operations  1 3

Gary/Mechanic from Road Machinery

Page 1 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/11
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/12

Yes: No: x

Yes: No: x

Pat Royce/Ahtna
Walt Jellson/Pacific
Nick Graham/Sierra Fund

Contractor: Great Lakes Environmental & Infrastructure Date: 7/12/2019 Report No: 23

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X

Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X

Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X

Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1350 90 125.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
245 15 245 15 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/12/2019 Report No: 23

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 21

Weight of Material Muck Pit Tons 150.45
Flow Totalizer Start Nelson Intake Gallons 774572

Weight of Material Sediment Pit Tons 36.75
Buckets of Soil Removed Muck Pit # of Buckets long reach 177

Percent Solids Nelson Intake % of Solids 24.34
Slurry Density Daily Average Measured pcf 71.5

Flow Totalizer End Nelson Intake Gallons 828057
Total Flow for Shift Nelson Intake Gallons 53485

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 4

pH 

pH Pond 2  7.23
Turbidity 18.29

Turbidity

Loads to 

Stockpile 23
South of Settling Ponds Loads

REPORT ISSUED BY

Dosage 

End of form ‐ anything past here will not print

Nathalie Cartan 7/12/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
7/12/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  12 0
0 10
0 10

Bill Dearman 11 10
Cory Stephens 12 9
Jacob Muller 11 0
Vince Trent  10 12
Fred Benson  10

0
10
10
10

63 Temp Max: 95
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/15/2019 24
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Plant startup 7:55, material at plant 8:23

Knelson flo set point 30.00

Booster pump discharge line

Flush 1 @ 11:52, discharge line blowout @ 1:40 ‐2:35

Run 2 2:40‐3:30 with flush 2 @ 4:04

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Blowout at 10:45 dredge shut down 10:45‐11:45

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Started running material at 8:30 ran till 10:45 booster pump blew a Victaulic end out of the hose the crew shut down we took off the hose 

and replaced it and started running at 11:45 recirculation line for the Shaker Tank plugged up @ 12:30 took off recirc line and flushed it. 

1:00 PM lost water pressure to the Knelson

Hank & Jarrett Demob plant, Vince plant operations, Corey plant operations

Bill, Jake E, & Jake M working on sediment pond operations 

Blew a 6" hose @ 2:30 PM

Going to install metal pipe after booster pump try to remedy problem 

Cory, Fred, & Bill work on blown hose repairs

Ted Reimchen onsite @ 8:30 Am 

Greg Jones on site pointed out Dump site for sediments

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge operating dredge  3 11
WSA Daniel 1 10

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering 0 0
Ahtna 0 0

Ted R/ 
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/11
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/15

Yes: No: x

Yes: No: x

Jason Muir/NV5
N. Graham/
C. Monohem/

Contractor: Great Lakes Environmental & Infrastructure Date: 7/15/2019 Report No: 24

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X

Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X

Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X

Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1350 80 125.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
260 0 260 0 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/15/2019 Report No: 24

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 10

Weight of Material Muck Pit Tons 117.3
Flow Totalizer Start Nelson Intake Gallons 828057

Weight of Material Sediment Pit Tons 17.5
Buckets of Soil Removed Muck Pit # of Buckets long reach 138

Percent Solids Nelson Intake % of Solids 16.09
Slurry Density Daily Average Measured pcf 81

Flow Totalizer End Nelson Intake Gallons 911325
Total Flow for Shift Nelson Intake Gallons 83268

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 24332
Percent Solids Nelson Intake % of Solids 16.25

Flow Totalizer Start Nelson Intake Gallons 911325
Flow Totalizer End Nelson Intake Gallons 935657

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 2

pH  #DIV/0!

pH Pond 2 
Turbidity

Turbidity #DIV/0!

Loads to 

Stockpile
South of Settling Ponds Loads

REPORT ISSUED BY

Dosage 

End of form ‐ anything past here will not print

Nathalie Cartan 7/15/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
7/15/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs
8 4

Wiley Harper Superintendent  10 0
5 10
0 10

Bill Dearman 11 10
Cory Stephens 11.5 9.25
Jacob Muller 11 0
Vince Trent  10 10.5
Fred Benson  10

0
10
10
11

63 Temp Max: 92
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/16/2019 25
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Spoke with Russel WSA about purchasing a poly tank and containment liner

Ted onsite 8:30

Mars onsite 7AM

Michael Catton onsite to go over Hazardous Materials Business Plan facility employee training record with crew 

Hank weld up crack on pin boss long stick Excavator 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Sac Transfer on‐site 6:30 AM left site for Slurry Solutions yard at 8 AM 

Bud line on site 7Am left site for Slurry Solutions yard at 9 AM Daniel, Chris, Brian, Matt, Russel from WSA on site

Herc rental on site swap out 400K generator for 125K generator also swap out 4x6" pump for 6x6" pump 8AM left site at 9Am 

Ramos Oil on site swap 8:45 AM deliver fuel

Bill place dirt for containment berm fuel cell dredge operations 

Hank forklift load out trucks for demob Slurry Solutions 

Plant startup 11:10AM due to maintenance and booster pump replacement 

Material at plant 12:02, flush @ 4:03

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge operating dredge 3 11
WSA Daniel‐ continued pre‐treating, heads of company came out to review work plan for WSA 1 9.25

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna running dredge operations  1 4

Ted Reichen/Pegasus 
Brian Wells/WSA
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/11
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 16‐Jul

Yes: No: x

Russell Weso/WSA

Matt Carlson/WSA

Contractor: Great Lakes Environmental & Infrastructure Date: 7/16/2019 Report No: 25

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

400 KVA Generator Herc Rentals 6/24/19 X

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X

Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X

Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X

Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1410 60 65.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
270 10 270 10 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/16/2019 Report No: 25

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Chris Brunsz/WSA
Les Stripe/Bud Line Trucking

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons 935657

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids 19.902
Slurry Density Daily Average Measured pcf 81.75

Flow Totalizer End Nelson Intake Gallons 59302
Total Flow for Shift Nelson Intake Gallons ‐876355

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity

End of form ‐ anything past here will not print

Nathalie Cartan 7/16/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
7/16/2019

Loads to 

Stockpile 4
South of Settling Ponds Loads

REPORT ISSUED BY

Dosage 
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 6.5

Wiley Harper Superintendent  11 0
0 8.5
10 8.5

Bill Dearman 9 8.5
Cory Stephens 9 4.25
Jacob Muller 9 0
Vince Trent  8 8
Fred Benson  8

0
8
5
8.5

65 Temp Max: 89
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/17/2019 26
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie returned to site today

Pre‐flocking pond 2 pH is 7.46 and turbidity at 2.4, Nathalie notified that pond 2 will have to be mucked out at the end of the project 

Mars‐  continuing 401 surface water testing, compliance and performance monitoring 

Daniel and Kyle flocking pond 2, and setting up poly tank for infiltration @ pond 3

United Rentals came by and cleaned out Port o Pottys 

Plant start up @ 7:12, material at plant 7:25

Knelson set at 29.00, RPM 470

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Bridge collapsed nearby which caused traffic to reroute through site, creating safety hazards for site 

CHP officer came by to try and control the safety hazard

Booster pump break down at 7:58

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

At start of day crew worked to complete the removal of Slurry Solutions shaker tank, tear down plant, pinch points 

Jacob E. worked on long stick to remove sediment from muck pit 

Ted on site at 8:30 to advise on mercury removal

Bill and Jake moving sediment pile to north side of site for storage using loader and haul truck

Kevin onsite running dredge operations 

WSA Daniel & Kyle onsite implementing new plan for water discharge, setting up poly tank and lines at pond 3

Ted, Kevin, Mars, Nathalie performed survey and sampling of sediments of pond 3 

Site Shut down at 2 due to booster pump breaking down, plant was only running for 30 min today

Plant start up 7:12 AM, material at plant 7:25, Booster pump break down @ 7:58

Knelson set at 29.00, Flow set point RPM 470

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge operating dredge 3 8.5
WSA Daniel and Kyle continued to perform pre‐treat & finish additional set up  2 4.25

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna Kevin Tweed‐performed boat survey, and sample collection 1 6.5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/15
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16/2

Yes: No: x

Yes: No: x

Kyle Platt/WSA
Ted Reichen/Pegasus 

Contractor: Great Lakes Environmental & Infrastructure Date: 7/17/2019 Report No: 26

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X

Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X

Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X

Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X

6" HDPE Welder  47002539 ISCO 7/17/19 X
4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1350 0 125.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
270 0 270 0 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/17/2019 Report No: 26

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 13

Weight of Material Muck Pit Tons 146.2
Flow Totalizer Start Nelson Intake Gallons 59302

Weight of Material Sediment Pit Tons 22.75
Buckets of Soil Removed Muck Pit # of Buckets long reach 172

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons 89847
Total Flow for Shift Nelson Intake Gallons 30545

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 1

pH  7.46

pH Pond 2 
Turbidity

Turbidity 19.2

End of form ‐ anything past here will not print

Nathalie Cartan 7/17/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
7/17/2019

Loads to 

Stockpile 12
South of Settling Ponds Loads

REPORT ISSUED BY

Dosage 
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  10 0
0 8
10 8

Bill Dearman 9 8
Cory Stephens 9 0
Jacob Muller 9 0
Vince Trent  8 0
Fred Benson  8

3
8
0
0

62 Temp Max: 88
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/18/2019 27
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Jay Stanger onsite giving advice on overview and operations 

Nathalie worked with Ted to process mercury samples 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Unable to run operations, due to booster pump not working

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Plant down for the entire day

Wiley working to get booster pump fixed and plant operational again

Cory running plant crew, cleaning, fixing, and updating operation site

Jake E. running long stick moving material from muck pit 

Ted onsite testing samples for mercury 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge Onsite repairing dredge  3 8
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Ted Reichen/Pegasus 
Nick Graham/Sierra Fund 
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/18/2019 Report No: 27

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X

Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X

Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X

Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X

6" HDPE Welder 47002539 ISCO 7/17/19 X
125 KVA Generator Herc Rentals 7/17/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1350 0 125.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
270 0 270 0 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/18/2019 Report No: 27

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 91.8
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 108

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile 5
South of Settling Ponds Loads

7/18/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/18/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  9 0
0 0
8 0

Bill Dearman 0 0
Cory Stephens 9 0
Jacob Muller 0 0
Vince Trent  0 8
Fred Benson  0

0
0
0
0

Ted Reichen/Pegasus 

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Unable to run operations, due to booster pump not working

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Office management on site today for site inspection 

County inspector onsite @ 8:50 AM 

Crew offsite today

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

64 Temp Max: 88
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/19/2019 28
Day: Thursday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

Yes: No: x

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 7/19/2019 Report No: 28

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
270 0 200 0 70.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1350 0 125.00

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X
Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X
Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 7/19/2019 Report No: 28
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

7/19/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/19/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile 5
South of Settling Ponds Loads

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 0

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  0 0
0 4
9 4

Bill Dearman 5 4
Cory Stephens 7 0
Jacob Muller 5 0
Vince Trent  4 0
Fred Benson  0

3
0
0
0

69 Temp Max: 94
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/22/2019 29
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Last day Ted onsite to consult for project 

Weekly meeting @ 1:00 today

Chris and Jason had phone call to discuss project 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Crew onsite to provide equipment support to plant in AM 

Vince using haul truck to move material to stockpile 16 loads

Bill and Jake using Long stick and Cat moving material from muckpond to sediment pile 

Ted arrived onsite @8:00

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge Onsite to repair dredge  3 4
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Ted Reichen/Pegasus 
Nick Graherm/ Sierra Fund
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/22/2019 Report No: 29

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 275 1350 0 125.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
270 0 270 0 0.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/22/2019 Report No: 29

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 0

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile 16
South of Settling Ponds Loads

7/22/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/22/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Page 3 of 3
v 1.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0 0

Wiley Harper Superintendent  0 0
0 0
0 0

Bill Dearman 0 0
Cory Stephens 8 0
Jacob Muller 0 0
Vince Trent  0 0
Fred Benson  7

0
6
6
0

70 Temp Max: 92
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/23/2019 30
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie and Chris offsite today, working out of main office‐ working on PO's and accruals  

Wiley working from home today

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Jarret operated longstick 

Operated CAT 321

Cory,Jake E. and Fred fixed berms around ponds 

Maintained worksite

Washed Concrete pad 

Garbage truck arrived and picked up trash

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Page 1 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X NC Rents
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/23/2019 Report No: 30

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' Mobile Mini 5/1/19 X
20KW Generator  NC Rents 5/1/19 X

Excavator CAT 321 NC rents 5/1/19 X
40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator Herc Rentals 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/1/19 X

Power Screen  Colt 600 Power screen 6/3/19 X
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/1/19 X
Long reach Excavator Hyundai 290 5/1/19 X

Slurry Engineering Plant Slurry Engineering 5/24/19 X
Water Truck Ford NC Rents 6/3/19 X

Loader CAT 950 5/24/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/23/2019 Report No: 30

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 0

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

7/23/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/23/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Page 3 of 3
v 1.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
0 0

Wiley Harper Superintendent  0 0
0 0
0 0

Bill Dearman 6 0
Cory Stephens 8 0
Jacob Muller 7 0
Vince Trent  6 0
Fred Benson  3

0
6
0
0

74 Temp Max: 97
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/24/2019 31
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie and Chris offsite today, working out of main office ‐ working on PO's and accruals  

Wiley working from home today

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Setting up silt fence 

Moving pipe

Took blue shaker off of white  tank 

Swipp control 

Fixing plastic around ponds 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Page 1 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/24/2019 Report No: 31

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' William Scottman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X
Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/24/2019 Report No: 31

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 0

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity

Turbidity
Dosage  ml/min

7/24/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/24/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

pH Pond 2 

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  8 0
0 0
8.5 0

Bill Dearman 6 0
Cory Stephens 7 0
Jacob Muller 7 0
Vince Trent  6 0
Fred Benson  6

0
4.5
0
0

72 Temp Max: 96
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/25/2019 32
Day: Thursday 
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Nathalie and Chris offsite today, working out of main office ‐ working on PO's and accruals  

Wiley working from home today

Odin construction on‐site trnsport dirt off site

Cory tlked with Dave Hamilton regarding Haul route

Chris contacted Greg NID regarding Haul route

Had to move our sediment piles to accumulate Odins Haul route 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Page 1 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/25/2019 Report No: 32

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' William Scottman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X
Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/25/2019 Report No: 32

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 138.55
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 163

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

7/25/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/25/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  8 0
0 0
5.5 0

Bill Dearman 8 0
Cory Stephens 8 0
Jacob Muller 8 0
Vince Trent  8 0
Fred Benson  8

0
0
0
0

72 Temp Max: 94
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/26/2019 33
Day: Friday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie spoke with Daniel to ensure cohesion 

Nathlie checked WSA trailer and saw 100 galloins of Chitosand left as well sa 75LBs of Sodium bicarbinate onsite 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Fred adding to greaser to winterize it

Fred washing cars and maintaining site 

Vince operating plant 

Bill on longstick cleaning out muckpond‐sediment pond operation 

Jake on Cat321 moving sediment‐sediment pond operation 

Cory running site operations 

Wiley running site operations 

Nathalie managing data

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA Daniel onsite to adjust pump for sierra fund  1 4.15

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

AJ Garcia/NC rents 

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/26/2019 Report No: 33

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' William Scottman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X
Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 6/7/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/26/2019 Report No: 33

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 2 of 3
v 1.00
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CONTRACTOR DAILY REPORTS

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 57.8
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 68

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

7/26/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/26/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 0

Wiley Harper Superintendent  8 0
0 0
9 0

Bill Dearman 5 0
Cory Stephens 5 0
Jacob Muller 0 0
Vince Trent  3 2.5
Fred Benson  3

0
3
0
0

64 Temp Max: 93
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/29/2019 34
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Oden hauling material offsite

Mars onsite in AM compiling data

Chris flying drone taking pictures of site 

Chris was in contact with Kevin regarding booster pump, should be arriving tomorrow 

Weekly meeting Cxed due to site being down during the prior week

Nick onsite checking pump/pipes for water testing
ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Bill in longstick moving sediment from muck pit 

Jake E. in Cat321 moving sediment to dirtpile to dryout 

Fred maintaining site, fueling watertruck

Cory running site operations 

Vince maintaining site 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISiTORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Erica De Parsia/Dudek
Ben Middendorf/Dudek
Nick Grahm/Sierra Fund

Page 1 of 3
v 1.00
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X

X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/29/2019 Report No: 34

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer  12' x 48' William Scottman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant  Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X
FordF250 site truck Ford 4/26/19 X

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/29/2019 Report No: 34

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Dudek onsite performing watertesting

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 50

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 87.5
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

7/29/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/29/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  8 0
0 0
8 0

Bill Dearman 6 0
Cory Stephens 7 0
Jacob Muller 6 0
Vince Trent  5 0
Fred Benson  5

0
5
0
0

Visitors TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Hank Thompson Forklift Operator

Jacob Estevez Long Reach OP3
Jarret Smith Truck Driver OP8

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Oden hauling material offsite

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Nathalie & Chris in the office today working on accruals and project accounting

Wiley on site 

Fred maintaining site 

Cory running site operations 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

64 Temp Max: 87
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/30/2019 35
Day: Tuesday
Weather:  Sunny
Temp Min:

Page 1 of 3
v 1.00
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

6" HDPE Welder 47002539 ISCO 7/17/19 X

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/30/2019 Report No: 35

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

4/22/19 X
4/26/2019 XFord F‐250 

Conex Box 20'
Ford

125 KVA Generator (100) Herc Rentals 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 7/30/2019 Report No: 35

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

7/30/2019

Turbidity

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/30/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile 19
South of Settling Ponds Loads

pH Pond 2 
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  8 0
0 0
8 0

Bill Dearman 0 0
Cory Stephens 8 0
Jacob Muller 0 0
Vince Trent  0 0
Fred Benson  0

4
0
0
0

67 Temp Max: 94
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 7/31/2019 36
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Oden hauling material offsite

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Plant still not operational until booster pump has been repaired and returned 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Cory, Jay, Wiley, Nathalie onsite in the morning working on safety survey

Cory onsite, maintaining site

Chris working out of office all day, and Nathalie working out of office in afternoon on accruals

Confirmation that Eddy pump booster pumps on a truck driving to Combie

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Estevez Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

VISITORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna NA 0 0

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 7/31/2019 Report No: 36

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Conner Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

Fluidizer Slurry Engineering X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 7/31/2019 Report No: 36

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

5/1/19

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

Turbidity

7/31/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 7/31/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

pH Pond 2 
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CONTRACTOR DAILY REPORTS

Name Title Hrs Hrs
8 6

Wiley Harper Superintendent  11 11
0 0
10 0

Bill Dearman 8 0
Cory Stephens 11 0
Jacob Muller 8 0
Vince Trent  8 1
Fred Benson  8

0
8
0
0

64 Temp Max: 88
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/1/2019 37
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Booster arrived leaking oil

Outside of radiator 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Unable to begin full production until booster pump arrives

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Booster pump set to arrive at noon today

Entire crew back onsite today

Bill in longreach on northside of site moving materials

 Jake E., and Jake M. running haul truck and CAT321 moving materials to final material pile on the north side of site

Fred maintainng site

Chris, Nathalie, Jay, running audits of Slurry Solutions invoices 

Booster pump arrived onsite at 12:15. Was installed at 2:30,

Dredge running water through pump to plant

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge NA 0 0
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs

VISITORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna Kevin and Darren onsite today for booster pump instalation 2 11

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs) 7/16

Yes: No: x

Contractor: Great Lakes Environmental & Infrastructure Date: 8/1/2019 Report No: 37

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scottman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 8/1/2019 Report No: 37

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

6" Pump  8/1/2019 XEddy Pump

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons NA

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids NA
Slurry Density Daily Average Measured pcf NA

Flow Totalizer End Nelson Intake Gallons NA
Total Flow for Shift Nelson Intake Gallons #VALUE!

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/1/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile 17
South of Settling Ponds Loads

8/1/2019

pH Pond 2 
Turbidity

Turbidity
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 11

Wiley Harper Superintendent  11 11
0 11
10 11

Bill Dearman 11 11
Cory Stephens 11 0
Jacob Muller 11 0
Vince Trent  10 8
Fred Benson  10

0
10
0
0

NV5  Mars onsite performing water compliance testing, and data collection 1 8

VISITORS TO THE JOBSITE (Name / Company)

Slurry Engineering NA 0 0
Ahtna Kevin& Daren onsite @ 6AM running dredge operations  2 11

Pacific dredge Dredge crew onsite @ 5:30AM operating dredge  3 11
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Laborer
Jay Stanger Construction Manager5

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Chris working out of main office today 

Nathalie and Wiley took part in Rocklin office phone conference @ 10 AM 

Water truck being run by various operators 

Operators took company safety survey

Knelson flow set point 30.5

KPA 38‐45 8:07 RPM 400‐410 running @ 61G force
ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Dredge operation back running today

Water to plant @ 7:00 AM ran 1 flush today until 3 PM when switched over to water and flushed out settling tank until 3:30

Vince running plant 

Cory running site operations 

Wiley managing site operations 

Jake E. operating booster pump 

Dredge continuing with planned shallow cut 3, then going back to deepen cut 2

Dredge operations ran smoothly today

Plant start up at 7, water at plant @7:10, material at plant @ 7:22, flushed Knelson 2 times

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

67 Temp Max: 91
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/2/2019 38
Day: Friday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 8/2/2019 Report No: 38

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 X
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/2/2019 Report No: 38
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/2/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/2/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Percent Solids Nelson Intake % of Solids 23.01
Slurry Density Daily Average Measured pcf 81.67

Flow Totalizer End Nelson Intake Gallons 300951
Total Flow for Shift Nelson Intake Gallons 203306

Weight of Material Muck Pit Tons 21.25
Flow Totalizer Start Nelson Intake Gallons 97645

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 25

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0

N/A

Safety Audits Performed

Performed By Audit Activity

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 8

Wiley Harper Superintendent  11 11
0 12
10 12

Bill Dearman 12.5 12
Cory Stephens 12.5 0
Jacob Muller 11 0
Vince Trent  10 11
Fred Benson  10

0
10
0
0

Slurry Engineering NA 0 0
Ahtna Daren onsite @ 6AM running dredge operations/Kevin arrived @11 with new computer 2 11

Pacific dredge Dredge crew onsite @ 5:00AM operating dredge, left @ 4:30 3 11
WSA NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Laborer
Jay Stanger CM

Operator  Chris Harris  Slurry Engineering
Operator  Mars Treadwell NV5

Operator Shawn Carpenter Dredge Operator
Operator Daniel Flores WSA Operator

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Double helix still onsite 

Mars flushing knelson because running at to high a flow rate, should be flowing at 6.5, running higher due to denser materials 

Shaker tank full of sand @ 8:30

Materials flowing to plant, much darker and much denser than previously

Shaker tank filling with sand quickly 

Nathalie contacted Willscott regarding demob‐arriving onsite Sept 5th, responsible for contract through Oct. 6th work order #311655

Knelson Parameters‐ flow set point 30.5, RPM 400, G‐force 61 KPA 41‐48 @7:39 KPA 46‐53 @8:30 Flush @ 8:42 to adjust flow set point to 

30.0 as per Mars request

KPA 40‐48 @9:15, KPA 44‐51 10:40, KPA 42‐48 @1:00, KPA 46‐52 @2:10

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Dredge cutter head issues 10:10‐10:40

Booster pump down at 3:30, inspection showed shear key broke, Cory took apart pump will Bill for 1.5 hours 

Flow low possible partial clog @ 2:30 due to hitting tree stump

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Plant startup at 6:55, water at 7:11, materials at 7:24

Flow meter started at 300951

Flushed Knelson @ 3:40

Jake E. on long stick moving materials from muck pit

Jake M. on CAT 321 moving materials to pile 

Oden onsite hauling materials off site

Dredge crew onsite today operating dredge

Fred operating booster pump

Environmental consulting firm Wood Group arriving onsite @11

Herc Rentals came to pick up 4" discharge pump

Completed hot work permit for welding pipe @ booster pump 

12 people attended weekly site meeting 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

65 Temp Max: 93
 Project Name: Combine Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/5/2019 39
Day: Monday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 7/17
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

Contractor: Great Lakes Environmental & Infrastructure Date: 8/5/2019 Report No: 39

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1475 0 1375 0 100.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Suzanne Grix/GLEI 11‐1

Emmit Black/GLEI 3‐4

Kent Parrish/Wood Group 11‐1
Rick Beyak/ Wood Group 11‐1

Contractor: Great Lakes Environmental & Infrastructure Date: 8/5/2019 Report No: 39

Matt Marks/GLEI 10‐4:30
George Little/GLEI 3‐4

Greg Frame/NID 3‐5

NV5  Mars onsite @6:10  performing water compliance testing, and data collection left@ 4:20PM 1 11

VISITORS TO THE JOBSITE (Name / Company)
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/5/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/5/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 198

Percent Solids Nelson Intake % of Solids 22.15
Slurry Density Daily Average Measured pcf 82

Flow Totalizer End Nelson Intake Gallons 500322
Total Flow for Shift Nelson Intake Gallons 199371

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 16

Weight of Material Muck Pit Tons 168.3
Flow Totalizer Start Nelson Intake Gallons 300951

Weight of Material Sediment Pit Tons 28
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 4.5

Wiley Harper Superintendent  8 7
0 8
10 8

Bill Dearman 7 8
Cory Stephens 9 3.5
Jacob Muller 8.5 8.25
Vince Trent  7 0
Fred Benson  7 Mars Treadwell 7

2
7.5
0
0

65 Temp Max: 93
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/6/2019 40
Day: Tuesday
Weather:  Sunny/Partially cloudy 
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie working on accruals 

Dredge sending clear water to plant from 10:40‐11:20, found out dredge was cutting a 6' line, Kevin told crew to increase cut line

Jay onsite running Slurry solutions audit with Nathalie, and Wiley 

Chris working with Mars on talking points for Friday site visit

After leaving site, Nathalie completed totality of day in the office 

United site services onsite to service bathrooms 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Booster pump down at 3:30 PM yesterday, repaired and operational @ 9:30

Fire broke out on road north of Combie site @12 Wiley, Kevin, Bill, Fred called Cal fire 

Muster point set up 12:30 everyone was accounted for onsite, fire danger caused site to shut down for rest of day

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Plant startup @ 9:35, due to pump maintenance, water @9:41, material @9:56, shutdown due to fire on hillside @12:45

Knelson flow point 30.0, RPM 410 Running @61G KPS 42‐48 @10:50 KPA 44‐50 @11:45

Jay onsite assisting managing operations, explaining Slurry Solutions audit 

Dusty onsite assisting with booster pump repairs, dropped off 3" valves  

WSA back on site floccing pond 3, brought in new tote of Chitosand 

Dredge crew onsite running dredging operations 

Vince running plant operation 

Fred running booster pump

Jake E. running loader, and long stick 

Bill operating water truck, loader, and CAT haul truck moving loads of material to south pile 

Jake M. operating CAT 321 moving materials to pile, in AM moved SWIPP material, and set up for Friday site visit 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Laborer NV5
Jay Stanger CM

Operator  Daniel Flores WSA Operator
Operator  Chris Harris  Slurry Engineering

Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3
Jarret Smith Truck Driver OP8

Pacific dredge Dredge crew onsite @ 5:00AM operating dredge, Eli Dechutes arrived 9:30 4 8
WSA Daniel onsite @7 floccing pond 3, used 65 gallons chitosand, left @1  1 10

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

NV5  Mars onsite @6:10  performing water compliance testing, and data collection left@ 1 1 7

Slurry Engineering NA 0 0
Ahtna Daren onsite @ 6AM running dredge operations/Kevin arrived @8:30 left @1 2 7
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/6
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Yes: No: x

VISITORS TO THE JOBSITE (Name / Company)

Contractor: Great Lakes Environmental & Infrastructure Date: 8/6/2019 Report No: 40

Dusty Tursick/GLEI 6‐10
Nick Grahm/Sierra Fund 10‐1

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1750 275 1440 65 310.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 175 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 8/6/2019 Report No: 40

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 20.4
Flow Totalizer Start Nelson Intake Gallons 500322

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 24

Percent Solids Nelson Intake % of Solids 34.08
Slurry Density Daily Average Measured pcf 86

Flow Totalizer End Nelson Intake Gallons 555331
Total Flow for Shift Nelson Intake Gallons 55009

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile 3
South of Settling Ponds Loads

8/6/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/6/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  0 10
0 10
10 10

Bill Dearman 11 10
Cory Stephens 12 10
Jacob Muller 11 Daniel Flores WSA Operator 11.5
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 4.5

0
10
0
0

WSA Daniel onsite @6:45 floccing pond 3 left @4PM + 2 hours travel time  1 11.5
Slurry Engineering NA 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4 4 10

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Cory moving double helix back to original position on side of site office 

Nathalie, Mars, & Chris discussed and wrote out talking points for Friday site visit 

NVS adjusting RPMs on Knelson every 3 days

Cory picked up parts, and coffee from town 

Daniel used 50 gallons of sodium bicarbonate o flocc pond, and 100 gallons of Chitosand today

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Plant startup 6:45 water @ 7;05 dredge computer issues  7:05‐7:45 material @8, flush Knelson 3:59

Oden onsite hauling materials offsite from north end pile. @7AM had line up of 12 trucks waiting to load up with sediment

Dredge crew having computer problems , when starting up dredge this morning, was able to resolve by 8:00AM

Material to plant by 8:03 AM 

Vince running plant operations

Fred running booster pump

Jake E. operating long stick

Jake M. operating CAT 321

Bill operating loader, and CAT haul truck 

Cory running site operations 

Chris managing site operations

WSA onsite floccing sediment pond 3 

11:30 AM Sierra fund conference call meeting to discuss final changes for Friday site visit 

Nick onsite performing water testing & monitoring 

Jay from slurry engineering onsite @10 removing Chemtron shaker tank, and rest of unused equipment from site

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

63 Temp Max: 91
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/7/2019 41
Day: Wednesday
Weather:  Sunny/Partially cloudy/Scattered showers 
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/6
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Contractor: Great Lakes Environmental & Infrastructure Date: 8/7/2019 Report No: 41

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
250 0 250 50 0.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1750 0 1540 100 210.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/7/2019 Report No: 41

VISITORS TO THE JOBSITE (Name / Company)

Nick Grahm/Sierra Fund 7:45‐2:30
Jay Parcel/Slurry Engineering  10:40‐ 12ish (was onsite 11:18) did not sign out

Ahtna Daren onsite @ 6AM running dredge operations left @4 1 10

NV5 

Mars onsite @6:10  performing water compliance testing, and data collection 

left@ 7:30 returned to site 11:15‐2:45 1 4.5
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/7/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/7/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 14

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 4

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 161

Percent Solids Nelson Intake % of Solids 21.56
Slurry Density Daily Average Measured pcf 82.3

Flow Totalizer End Nelson Intake Gallons 784416
Total Flow for Shift Nelson Intake Gallons 229085

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 136.85
Flow Totalizer Start Nelson Intake Gallons 555331

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 6

Wiley Harper Superintendent  10 10
0 10
10 10

Bill Dearman 11 10
Cory Stephens 11 10

Jacob Muller 11 Daniel Flores WSA Operator
11.25

Vince Trent  10 0
Fred Benson  10 Mars Treadwell 9.5

0
10
0
0

WSA Daniel onsite @6:45 floccing pond 3 left @4:05 +2 for travel 1 11.25

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 4 10

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

PG&E on North end of site, arrived @ 7AM Helicopter arrived @ 8AM to replace burned out power line (from fire)

Kevin arrived onsite 10:30

Plant startup 7:05, water @7:25, & material @7:38

Plant down 8:35‐9:10, flush #1 10:10 to adjust knelson parameter

Flush #2 @3:55

Knelson parameter flow setpoint 30.5

RPM 445 Running 74‐78G

KP 42‐50 @8:25 37‐44

Adjusted flow setpoint to 30.8

@10:10 & flushed knelson per Mars request 

KPA 39‐46, 40‐46, 41‐47, 39‐45
ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

GLEIS 4" pump leaking fuel, was repaired by onsite crew by 8:20

Water truck pulled valve out of water tank, had to replace valve after turing water off 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Oden onsite hauling materials from North stockpile offsite 

WSA onsite floccing pond 3, and helping Nick take water samples 

Vince running plant operations 

Fred operating booster pump

Jake E. running longstick mucking out muckpit

Jake M. operating CAT 321 moving sediment to pile 

Bill running water truck, loader, and haul truck to stockpile 

Wiley managing site operations 

Cory running site operations 

Nathalie collecting data, and tracking data

NV5 onsite performing water compliance testing 

Ahtna & Pacific Dredge guys onsite running dredge operations 

Nathalie & Mars ran helix, and prepeared for site tour

Jay tull onsite from slurry solutions picking up crane mats

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

60 Temp Max: 84
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/8/2019 42
Day: Thursday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/6
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 7/16

Contractor: Great Lakes Environmental & Infrastructure Date: 8/8/2019 Report No: 42

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
400 150 305 55 95.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
1750 0 1540 100 210.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/8/2019 Report No: 42

VISITORS TO THE JOBSITE (Name / Company)

Nick Grahm/Sierra Fund 9‐12:20
Kevin Tutt/GLEI 9:30‐10:30
Jim Burel/NID 11:45‐1:15
Cindy Ware/NID 11:45‐1:15

Ahtna Daren onsite @6 AM running dredge operations left @4:30 2 10

NV5 

Mars onsite @6  performing water compliance testing, and data collection 

left@ 3:50 1 9.5

Slurry Engineering Jay Tull onsite 11:15 left at?? 1 0
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/8/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/8/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 9

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 4

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 101

Percent Solids Nelson Intake % of Solids 24.72
Slurry Density Daily Average Measured pcf 83.2

Flow Totalizer End Nelson Intake Gallons 992739
Total Flow for Shift Nelson Intake Gallons 208323

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 85.85
Flow Totalizer Start Nelson Intake Gallons 784416

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 6

Wiley Harper Superintendent  11 10
0 10
10 10

Bill Dearman 11 10
Cory Stephens 8 10
Jacob Muller 11 Daniel Flores WSA Operator 11
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 9

6
10
0
0
4

59 Temp Max: 80
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/9/2019 43
Day: Friday
Weather:  Sunny/partly cloudy
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Took crew out for pizza to celebrate succesful site tour

Wiley, Nathalie, &Chris returned enterprise vans after site tour

Collected equipment hours

Plant startup 1:15, water at 1:40, material at 1:53, flush at 3:55

Kneslon setpoint 31.1, RPM 440‐450, 74‐78G, KPA 41‐47@2:30, 42‐48@3:00

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Site tour for all associate organizations 8‐12 today for a total of 39 people. Organizations included Teichert, NID, CDLER, DWR, ATS,Ahtna, 

Pacific Dredge @ GLEI

WSA onsite floccing pond 3, & giving floccing overview tour

Vince running plant operations & assisting with tour trasportation

Fred operating booster pump & assisting with tour trasportation

Jake E. running longstick mucking out muckpit assisting with tour trasportation

Jake M. operating CAT 321 moving sediment to pile & assisting with tour trasportation

Bill running water truck, loader, haul truck to stockpile & assisting with tour transportation

Wiley managing site operations & giving Knelson tour

Nathalie collecting data, and tracking data

NV5 onsite performing water compliance testing & giving site tour

Ahtna & Pacific Dredge guys onsite running dredge operations & giving dredge tour 

Nathalie & Mars ran helix for site tour

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

WSA Daniel onsite @6:15 assisted with site tour @3:30 +2 for travel 1 11
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 4 10

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/9/19
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9/19

VISITORS TO THE JOBSITE (Name / Company)

Nick Grahm/Sierra Fund 9‐12:20
Greg Jones/NID 6‐12
Site tour for 39 people 

Ahtna Daren onsite @6 AM running dredge operations, and gave site tour, left @4:30 2 10

NV5 

Mars onsite @6  assisted with site tour

left@ 3:50 1 10

Contractor: Great Lakes Environmental & Infrastructure Date: 8/9/2019 Report No: 43

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2025 275 1590 50 435.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
500 100 305 0 195.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 8/9/2019 Report No: 43

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

N/A

Safety Audits Performed

Performed By Audit Activity

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 71.4
Flow Totalizer Start Nelson Intake Gallons 992739

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 84

Percent Solids Nelson Intake % of Solids 28.915
Slurry Density Daily Average Measured pcf 85

Flow Totalizer End Nelson Intake Gallons 60181
Total Flow for Shift Nelson Intake Gallons ‐932558

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 2

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 12

8/9/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/9/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  11 11
0 0
10 11

Bill Dearman 10.5 11
Cory Stephens 11 11
Jacob Muller 11 Daniel Flores WSA Operator 10.75
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 11.5

0
10
0
0
0

WSA Daniel onsite @7:00 floccing pond 3 left @3:45 +2 for travel 1 10.75

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 3 10

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Will be discharging all water at the end of dredging 

Nathalie assisted Mars with clean hands dirty hands water sampling 

Purchased water polytank form Sierra fund 

Wiley, Chris, Nathalie working on tracking expenses 

Cory assisted Mars with clean hands dirty hands water sampling in the afternoon on the skiff

Plant startup 7:15, water@ 7:22, material@7:32, Flush#1 @ 11:50, Flush#2 @4:00

Knelson parameters flow set point 31.5, RPM 440‐450

74‐78 G‐force

KPA 42‐49 @8:30, 42‐49@9:00, 41‐50 @11:00 

Adjusted flow set point to 32 @11:55

KPA 46‐52 @1:30, 42‐59 @2

Chris, Cory, & Greg took buggy after weekly meeting to resurvey site
ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Need to decide when to stop floccing& office management meeting to decide rest of schedule/demob for remainder of project 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations 

Fred operating booster pump 

Jake E. running long stick mucking out muck pit

Jake M. operating CAT 321 moving sediment to pile

Bill running water truck, loader, haul truck to stockpile

Wiley managing site operations 

Cory running site operations 

Nathalie collecting data, and tracking data

NV5 onsite performing water compliance testing

Ahtna & Pacific Dredge guys onsite running dredge operations

WSA onsite flocking pond 3

Weekly meeting @ 3:30 with office management& clients 

Nick onsite performing water sampling testing 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

60 Temp Max: 89
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/12/2019 44
Day: Monday
Weather:  Sunny/partly cloudy
Temp Min:

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9‐Aug
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 9‐Aug

Contractor: Great Lakes Environmental & Infrastructure Date: 8/12/2019 Report No: 44

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
500 0 320 15 180.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2025 0 1690 100 335.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/12/2019 Report No: 44

VISITORS TO THE JOBSITE (Name / Company)

Nick Grahm/Sierra Fund 7‐9:45

Ahtna Daren onsite @6 AM running dredge operations left @4:30 1 10

NV5 

Mars onsite @6  performing water compliance testing, and data collection 

left@5:20 1 11.5

Slurry Engineering N/A 0 0
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/12/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/12/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 14

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 5

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 251

Percent Solids Nelson Intake % of Solids 31.3
Slurry Density Daily Average Measured pcf 143.7

Flow Totalizer End Nelson Intake Gallons 298141
Total Flow for Shift Nelson Intake Gallons 237960

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 213.35
Flow Totalizer Start Nelson Intake Gallons 60181

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  8 5.5
0 0
10 10

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 11 Daniel Flores WSA Operator 0
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 8

0
10
0
0
0

WSA N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 3 10

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Rich chapman onsite surveying site operations

Nick recommended WSA come back out to site tomorrow to continue floccing 

Dredge crew working at 1589 ft. today, dredging the ridge in 20ft. Sections

Dredge volume yesterday was 3944 yrds. 

United Site Services came by and serviced bathrooms today

Mars informed site that he will be returning Oro Double Helix machine back to manufacturer tomorrow 

Plant startup 7:10, water at 7:45, material 8:00, flush 4:03

Knelson flow set point 32.0

RPM 440‐450   74‐78G 

KPA 48‐56 @8:30, 47‐54 @9:35, 48‐55 @10:30, 51‐57@1:20, 49‐56 @2:00

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Do not want the water from sediment pond 3 to sediment pond 4 to weir over today. Water is not being flocced and weired over water 

will clog pores in ground and minimize infiltration. 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations 

Fred operating booster pump 

Jake E. running long stick mucking out muck pit

Jake M. operating CAT 321 moving sediment to pile

Bill running water truck, loader, haul truck to stockpile, fueling site vehicles 

Wiley managing site operations, left @ 8 to go to site walk will return later in the day 

Cory running site operations 

Nathalie collecting data, and tracking data

NV5 onsite performing water compliance testing

Ahtna & Pacific Dredge guys onsite running dredge operations

Josh from road machinery onsite @5:30AM servicing long stick (changing oil etc..) left site @7:40AM

Nick onsite performing last day of water sampling testing 

Chris working out of office today

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

64 Temp Max: 95
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/13/2019 45
Day: Tuesday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9‐Aug
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 9‐Aug

Contractor: Great Lakes Environmental & Infrastructure Date: 8/13/2019 Report No: 45

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
500 0 320 0 180.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2025 0 1690 0 335.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/13/2019 Report No: 45

VISITORS TO THE JOBSITE (Name / Company)

Nick Graham/Sierra Fund 6:30‐9:15
Josh Surratt/Road Machinery 5:30‐7:30
Rich Chapman/GLEI 12‐2

Ahtna Daren onsite @6 AM running dredge operations left @11:30 1 5.5

NV5 

Mars onsite @6  performing water compliance testing, and data collection 

left@2:00 1 8

Slurry Engineering N/A 0 0
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/13/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/13/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 17

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 6

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 266

Percent Solids Nelson Intake % of Solids 29.5
Slurry Density Daily Average Measured pcf 86.4

Flow Totalizer End Nelson Intake Gallons 518437
Total Flow for Shift Nelson Intake Gallons 220296

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 226.1
Flow Totalizer Start Nelson Intake Gallons 298141

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 4

Wiley Harper Superintendent  11 0
0 0
10 10

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 11 Daniel Flores WSA Operator 12.75
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 8

0
10
0
0
0

68 Temp Max: 97
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/14/2019 46
Day: Wednesday
Weather:  Sunny/HOT
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Mars returning Oro double helix today

Kevin Tweed onsite @10:30, onsite to give Eddy Pump representatives a tour of site, left @1:30

WSA brought out tote of chitosand, Daniel used entire tote of Chitosand floccing pond 3

NID onsite @9 to survey the north material pile

Pond 3 3000 NTU, upon arrival

Pond 3 weiring over to pond 4 

Representatives onsite from Eddy Pump to tour, and create promotional video for site, using drone to film

Dredge processed 300 yards of material yesterday, still processing @1589 ft. 

Knelson 31.8 RPM 445 Running at 74‐78G RPA 50‐56, 46‐53, 46‐52, 48‐54, 48‐55

Plant startup @7:30, water at 7:35, material at 7:45, flush at 4:10 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Extreme heat warnings today, providing lots of shade and water to crew

After WSA stops flocing pond 3, there is concern the free flow of pond 2 will re‐aggravate the flocced water in pond 3

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations 

Fred operating booster pump 

Jake E. running long stick mucking out muck pit

Jake M. operating CAT 321 moving sediment to pile

Bill running water truck, loader, haul truck to stockpile, fueling site vehicles 

Wiley managing site operations 

Cory running site operations 

Nathalie collecting data, and tracking data

NV5 onsite performing water compliance testing

Ahtna & Pacific Dredge guys onsite running dredge operations

WSA onsite today floccing in pond 3, and pumping water pond 4

Chris working out of office today

Jacob from USGS onsite for fish survey with 2 additional biologists 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

WSA Daniel onsite today, floccing pond 3 and pumping water to pond 4  1 12.75
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 3 10
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9‐Aug
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 9‐Aug

VISITORS TO THE JOBSITE (Name / Company)

Jacob Fleck/USGS 8:35‐1:40
Omar Patton/USGS 8:35‐1:40
Mike Cane/USGS 8:35‐1:40
Wade Townsend/NID 9:00‐11:20

Ahtna Kevin onsite giving site tour to NID&Eddy pump reps 1 4

NV5 

Mars onsite @6  performing water compliance testing, and data collection 

left@1:30 1 8

Bruce Paulsend/NID 9:00‐11:20

Russ Domville/Secure Energy 10:30‐1:30

Contractor: Great Lakes Environmental & Infrastructure Date: 8/14/2019 Report No: 46

Michelle Fauier/Eddy Pump 10:30‐1:30

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2025 0 1890 200 135.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
500 0 675 35 145.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Ben Weirnel/Eddy Pump 10:30‐1:30
Kurtis Waddell/Eddy Pump 10:30‐1:30

David Mattinson/Secure Energy 10:30‐1:30
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 8/14/2019 Report No: 46

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 215.05
Flow Totalizer Start Nelson Intake Gallons 518437

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 253

Percent Solids Nelson Intake % of Solids 31.8
Slurry Density Daily Average Measured pcf 86.8

Flow Totalizer End Nelson Intake Gallons 719292
Total Flow for Shift Nelson Intake Gallons 200855

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 5

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity

8/14/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/14/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 14
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 10
0 0
4 10

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 11 Daniel Flores WSA Operator 11
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 7

0
10
0
0
0

75 Temp Max: 101
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/15/2019 47
Day: Thursday 
Weather:  Sunny/HOT
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Plant startup 7:05, Water @ 7:20, Flush@ 4:05

Knelson Parameters flowsetpoint 30.8

RPM 445, 74‐78G, KPA 46‐52 8:20, 44‐50 @10:00, 45‐51 @2:00, 46‐52 @3:00

9:00 ran water for barge to move to the next cut, first move of the day 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Found out the crew was missing pay for 8/5/19, and worked to resolve issue 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations 

Fred operating booster pump 

Jake E. running long stick mucking out muck pit

Jake M. operating CAT 321 moving sediment to pile

Bill running water truck, loader, haul truck to stockpile, fueling site vehicles 

Wiley managing site operations 

Cory running site operations 

Nathalie collecting data, and tracking data, left for the office 

NV5 onsite performing water compliance testing

Ahtna & Pacific Dredge guys onsite running dredge operations

WSA onsite today floccing in pond 3, and pumping water pond 4

Chris working out of office today

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

WSA Daniel onsite today, floccing pond 3 and pumping water to pond 4  1 11
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 3 10
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9/15
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 9‐Aug

VISITORS TO THE JOBSITE (Name / Company)

Ahtna Daren onsite today running dredge operation  1 10

NV5 

Mars onsite @6  performing water compliance testing, and data collection 

left@1:45 1 7

Contractor: Great Lakes Environmental & Infrastructure Date: 8/15/2019 Report No: 47

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 275 2325 100 250.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 705 30 115.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 8/15/2019 Report No: 47

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 218.45
Flow Totalizer Start Nelson Intake Gallons 719292

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 257

Percent Solids Nelson Intake % of Solids 37.584
Slurry Density Daily Average Measured pcf 88.4

Flow Totalizer End Nelson Intake Gallons 901344
Total Flow for Shift Nelson Intake Gallons 182052

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach 10

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 17

8/15/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/15/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 10
0 0
4 10

Bill Dearman 11 10
Cory Stephens 0 10
Jacob Muller 11 Daniel Flores WSA Operator 9
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 7

0
0
0
0
0

WSA Daniel onsite today, floccing pond 3 and pumping water to pond 4  1 9
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM operating dredge left @4:30 3 10

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Jake E. offproject

Corey offsite today

Overnighted checks arrived onsite today

Dredge crew going in for final push going after yardage as compared to perfecting ridge and pumping less solids & water

Nathalie & Wiley took part in bi‐monthly company confernce call from 10‐11AM

Mars testing for title 22 toxic and  heavy metals

Nick onsite @ 12:35 taking down all monitering equipment 

Turbididty 60 pH 6.65 in sedement pond 2

Daniel started out with 150 gallons of chitosand in trialer tote, empting rest of second tote into orginal tote

Crew switching over to hauling materials to stockpile in PM 

Plant startup 7:15, water @ 7:26, material@ 7:40, flush@ 2:15

Knelson Parameters flow setpoint 30.5 RPM 445 74‐78 G
ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Dredge had batetery on spud break, interupted dredging, was repaired and drdeging back to normal operations 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations 

Fred operating booster pump 

Jake M. operating CAT 321 moving sediment to pile

Bill running longstick, water truck, loader, haul truck to stockpile

Wiley managing site operations 

Nathalie collecting data, and tracking data, left for the office midday

NV5 onsite performing water compliance testing

Ahtna & Pacific Dredge guys onsite running dredge operations, shutting dredging down@2 to move dredge 

WSA onsite today floccing in pond 3, and pumping water pond 4

Chris working out of the office today on bid

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

70 Temp Max: 99
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/16/2019 48
Day: Friday
Weather:  Sunny/HOT
Temp Min:

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9/15/2
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 9‐Aug

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 720 15 100.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2385 60 190.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/16/2019 Report No: 48

VISITORS TO THE JOBSITE (Name / Company)

Nick Grahm/Sierra Fund 12:30‐1:45

Ahtna Daren onsite today, running dredge operations  1 10

NV5 

Mars onsite @6  performing water compliance testing, and data collection 

left@1:10 1 7
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/16/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/16/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 14

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 41

Percent Solids Nelson Intake % of Solids 24.2
Slurry Density Daily Average Measured pcf 82.6

Flow Totalizer End Nelson Intake Gallons 976588
Total Flow for Shift Nelson Intake Gallons 75244

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 34.85
Flow Totalizer Start Nelson Intake Gallons 901344

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 8/16/2019 Report No: 48
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 6
0 0
0 0

Bill Dearman 8 5
Cory Stephens 2 0
Jacob Muller 7 Daniel Flores WSA Operator 11
Vince Trent  6.5 0
Fred Benson  6.5 Mars Treadwell 4

0
0
0
0
0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM repairing dredge 2 10

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deschutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Crew repaired the booster pump

Removing sediments from the pond

WSA onsite floccing 

Sean from Pacific Dredge repairing the alternator on the dredge 

Daren from Ahtna doing dredge survey

Weekly meeting @3:30 Chris and Nathalie calling in from office 

Crew fixed water tank

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Out of room at Northern stockpile, need to figure out new direction for remaining stockpile 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running haul truck

Fred assisting with plant maintenance 

Jake M. operating CAT 321 moving sediment to pile

Bill running long stick, water truck

Wiley managing site operations 

Nathalie working on bid in office, working offsite today

NV5 onsite in AM collected concentrate, took boat motor offsite for. Repair and am supervising incremental Mercury sampling. On soil 

samples at the NV5 lab

Ahtna & Pacific Dredge guys onsite repairing dredge

WSA onsite today floccing in pond 3, and pumping water pond 4

Chris working out of the office today on bid

Cory in for a few hours today fixed knelson 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

60 Temp Max: 81
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/19/2019 49
Day: Monday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9/15
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Contractor: Great Lakes Environmental & Infrastructure Date: 8/19/2019 Report No: 49

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 720 0 100.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2420 35 155.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/19/2019 Report No: 49

VISITORS TO THE JOBSITE (Name / Company)

Ahtna Daren onsite today, performing survey 1 10

NV5 

Mars onsite @6  collected concentrate, took boat motor offsite for repair and supervising 

incremental Mercury sampling on soil samples at the NV5 lab, left at 10 1 4

WSA Daniel onsite today, floccing pond 3 and pumping water to pond 4  1 11
Slurry Engineering N/A 0 0

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/19/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/19/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 16

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 171

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 145.35
Flow Totalizer Start Nelson Intake Gallons

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 10
0 0
10 0

Bill Dearman 10 10
Cory Stephens 8 10
Jacob Muller 11 Daniel Flores WSA Operator 11.5
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 8

0
0
0
0
0

63 Temp Max: 88
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/20/2019 50
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie called recology they will be exchanging 7yd dumpster tomorrow 

Cory & Nathalie went down to the peninsula to check on the progress of the dredge crew on repairing the computer @9:30

@10:30 blew solids line at plant, Cory and Vince repaired and replaced 

United site services onsite serviced bathrooms 

Turbidity was 4 before dredging started in AM pH 7.0 in pond 3 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Dredge computer down @7:40‐10:30, dredge operation cannot commence until issue is resolved 

10:30 solids line at plant blew, Cory and Vince repaired, filled out hot work permit 

Dredge started to operate @ 10:33 however nothing was flowing to plant, crew discovered plug in line

Vince walked down dredge line with sledge hammer looking for location of plug

Dredge sending material to plant 11:15. 

Impeller for pump to Knelson blew, currently not working, will have to bypass all material through knelson.

Tried to put a new housing on impeller line

Chris Pang reached out to Greg and Jason to get the OKAY to bypass the KNelson and simply dredge material straight through the plant

USGS and Dudek onsite performing water sampling and monitoring 

Plant startup 10:30 water @10:33 material at 10:45 Knelson pump break down @ shaker tank @ 11:20
VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations, test ran the long stick

Fred operating booster pump

Jake M. operating CAT 321 moving sediment to pile

Bill running long stick, water truck, loader, haul truck to stockpile

Wiley offsite in AM, managing site in PM 

Nathalie onsite, collecting data and recording, also assisting with bid remotely 

NV5 onsite performing water monitoring testing and clean hands dirty hands testing 

Ahtna & Pacific Dredge guys onsite repairing dredge computer, & operating dredge

WSA onsite today floccing in pond 3, and pumping water pond 4

Chris working out of the office today on bid

Cory managing site operations, working on repairing pump to Knelson

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deschutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

SUBCONTRACTORS
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9/15
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

WSA Daniel onsite today, floccing pond 3 and pumping water to pond 4  1 11.5
Slurry Engineering N/A 0 0

Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM repairing dredge computer and operating dredge  2 10

VISITORS TO THE JOBSITE (Name / Company)

Pat Royce/Ahtna 8:15‐??
Chris Burns/ USGS 11:30‐12:15 
Erica De Parsia/ Dudek 7:45‐ 9:40
Ben Middledorf/Dudek 7:45‐9:40

Ahtna Daren onsite today, performing survey 2 10

NV5 

Mars onsite @6  performed water sampling, including clean hands dirty hands water sampling, 

left at 2:30 1 8

Contractor: Great Lakes Environmental & Infrastructure Date: 8/20/2019 Report No: 50

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2440 20 135.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 720 0 100.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 8/20/2019 Report No: 50

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons 976591

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons 983547
Total Flow for Shift Nelson Intake Gallons 6956

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

pH Pond 2 
Turbidity
Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads 18

8/20/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/20/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  1 10
0 0
10 0

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 11 Kyle Platt WSA Operator 11.5
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 8

0
0
0
0
0George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Knelson getting demobed today, shaker tank cleaned/washed, dredge crew welding barge making repairs

Dredging completely bypassing Knelson, officailly done collecting data

Dredge digging edge cuts 3&4 mininmal travel

Blue pump motor $1679.00 motor was pumping from white tank to the Knelson, put the new impeller housing on Tuesday. 

Cory will return blue pump back to slurry solutions tomorrow 

After lunch crew moved shaker tank and cleaned it out

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Booster pump intake neck develeped hole, placed patch on pump for temporary fix. 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince running plant operations, helped tear down plant

Fred operating booster pump

Jake M. operating CAT 321 moving sediment to pile, helped tear down plant 

Bill running longstick, and helping tear down plant 

Wiley offsite working in office 

Nathalie onsite, collceting data and recording, also assisting with bid remotly 

NV5 onsite perfrming water monitering testing and clean hands dirty hands testing 

Ahtna & Pacific Dredge guys onsite repairing dredge computer, & operating dredge

WSA onsite today floccing in pond 3, and pumping water pond 4

Chris working out of the office today on bid

Cory managing site operations, helping tear down plant 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

65 Temp Max: 91
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/21/2019 51
Day: Wednesday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9/15
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Contractor: Great Lakes Environmental & Infrastructure Date: 8/21/2019 Report No: 51

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 730 10 90.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2445 60 130.00

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16
Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/21/2019 Report No: 51

VISITORS TO THE JOBSITE (Name / Company)

Ahtna Daren onsite today, performing survey 1 10

NV5  Mars onsite @6  performed water complance sampling, left at 2:30 1 8

WSA Kyle onsite today, floccing pond 3 and pumping water to pond 4  1 11.5
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM repairing dredge 2 10
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

8/21/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/21/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
South of Settling Ponds Loads

pH Pond 2 
Turbidity

Turbidity
Dosage  ml/min

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 151

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 128.35
Flow Totalizer Start Nelson Intake Gallons

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  5 10
0 0
10 0

Bill Dearman 10 10
Cory Stephens 12 10
Jacob Muller 10 Kyle Platt WSA Operator 9.75
Vince Trent  8.5 0
Fred Benson  8.5 Mars Treadwell 7.5

0
0
0
0
0

71 Temp Max: 93
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/22/2019 52
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Knelson getting demoted today, pieces getting separated for NV5 and Slurry Solutions 

Shaker tank de‐mobed @ 7AM taken offsite by sac transfer, crew helped load up using loader

Wiley called Chris Harris yesterday and let him know all Slurry Solutions equipment off rent except for the polly tank, 3'&4' pumps, and 

electrical configuration. NO charges will be accepted for Slurry solutions after 8/20/19

Pond 4 started with 100 NTU this morning. WSA pumping down pond  3 to 4, and then refilling pond 3 with water from pond 2. Then 

refloccing pond 3 with remaining 1/2 tote of Chiosand

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

3' pump clogging with sand while long stick mucking out muck pit, had to be moved out of the way in order to get pump working again

Hole in the booster pump enlarged caused breakage in pipe of pump slurry went everywhere

Caused dredge operations and plant operations to shut down early for the day 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince tearing down plant

Fred operating booster pump

Jake M. operating CAT 321 moving sediment to pile

Bill running long stick, and helping tear down plant 

Wiley managing site operations in AM 

Nathalie onsite, collecting data and recording, also assisting with bid remotely 

NV5 onsite performing water monitoring testing 

Ahtna & Pacific Dredge guys onsite operating dredge

WSA onsite today floccing in pond 3, and pumping water to pond 4

Chris working out of the office today on bid

Cory managing site operations, helping tear down plant 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Jacob Estevez Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 9/15
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM operating dredge 2 10

Ahtna Daren onsite today operating dredge  1 10

NV5  Mars onsite @6  performed water compliance sampling, left at 1:30 1 7.5

WSA Kyle onsite today, floccing pond 3 and pumping water to pond 4  1 9.75
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 8/22/2019 Report No: 52

VISITORS TO THE JOBSITE (Name / Company)

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19 X

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 X Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 X
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2495 50 80.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 15 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

8/22/19

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering X
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Contractor: Great Lakes Environmental & Infrastructure Date: 8/22/2019 Report No: 52

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 202.3
Flow Totalizer Start Nelson Intake Gallons

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 238

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf

Run 3

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material

Weight of Material Muck Pit Tons 0
Flow Totalizer Start Nelson Intake Gallons

Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach

Percent Solids Nelson Intake % of Solids

Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 

Turbidity
Dosage  ml/min

South of Settling Ponds Loads

pH Pond 2 
Turbidity

8/22/2019

End of form ‐ anything past here will not print

REPORT ISSUED BY
Nathalie Cartan 8/22/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Dosage 

Loads to 

Stockpile
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 10
0 0
10 10

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 11 Kyle Platt WSA Operator 7.5
Vince Trent  10 2
Fred Benson  10 Mars Treadwell 7.5

0
0
0
0
0

SUBCONTRACTORS

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Cory leaving site to go pickup corex from McClellan air force base

Crew cleaning out booster pump and pipe line

Fred and Eli welding booster pump

Crew demobing all pipe in water and additional pipe by inlet to allow for long reach to fit in and remove culvert on Monday

WSA brought out new tote of Chitosand 

NTU of pond 3 is 12.2 at start of day. WSA pumping down pond 2 to pond 3. Floccing pond 3, and pumping flocced water to pond 4

Approximately 80 gallons Chitosand left this morning.

Pumping water out of muck pit to pond 1, large amount of sediment accumulating in muck pit and pond 1 

Vince tearing down Knelson, getting it ready for de‐mob on Monday

WSA Conex ready to be de‐mobbed 

Slurry Solutions Chris and arrived onsite 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Poly tank pump stopped working, cannot get poly tank to refill leaving site without water until fixed

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince cleaning out booster pump, demobing pipe

Fred repairing/welding booster pump, demobing pipe

Jake M. cleaning out booster pump, de‐mobing pipe

Bill cleaning out booster pump, de‐mobing pipe

Wiley managing site operations in and out all day

Nathalie onsite, collecting data and recording, also assisting with bid remotely 

NV5 onsite performing water monitoring testing 

Ahtna & Pacific Dredge guys onsite demobing dredge, welding booster pump

WSA onsite today floccing in pond 3, and pumping water to pond 4

Chris working out of the office today on bid

Cory managing site operations, helping tear down plant, offsite to pick up corex

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

69 Temp Max: 93
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/23/2019 53
Day: Friday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 15 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2850 275 2515 20 335.00

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 X
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/23/2019 Report No: 53

VISITORS TO THE JOBSITE (Name / Company)

Jay Parcel/Slurry Solutions 3:45‐5:45

Ahtna Daren onsite today managing dredge de‐mob 1 10

NV5 

Mars onsite @6  performed water compliance sampling, took all remaining concentrate 

samples offsite,  left at 1:30 1 7.5

WSA Kyle onsite today, floccing pond 3 and pumping water to pond 4  1 7.5
Slurry Engineering Chris and Jay onsite today from 3:45‐5:45 Picking up remaining pieces of plant 2 2

Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, and pipeline 3 10
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan 8/23/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY

Loads to  South of Settling Ponds Loads

8/23/2019

Turbidity
Dosage 

Dosage  ml/min
pH Pond 2 

pH 
Turbidity

Slurry Density Daily Average Measured pcf
>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

# of Buckets long reach 42

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 35.7
Flow Totalizer Start Nelson Intake Gallons

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 8/23/2019 Report No: 53

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 10
0 0
10 10

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 10 Kyle Platt WSA Operator 8.25
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 12

0
0
0
0
0

74 Temp Max: 98
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/26/2019 54
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Jay from Slurry Solutions arriving onsite to pick up shaker tank, making 2 trips today to de‐mob rest of their equipment 

Transformer arrived onsite to pickup Eddy booster pump and De‐mob pump today

Dredge crew removing culvert from inlet today

Kyle assisted with clean hands dirty hands water sampling

Kyle filled up water truck throughout day with discharge water from sediment pond 3 

Site meeting today @2:30

Sac transfer onsite picking up booster pump, polytank, and Knelson pipe shell

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Dredge crew found out culvert pipe is 4 pieces instead of 2, will alter the way the piping gets removed

One of the spuds broke on barge will have to repair it before finishing culvert removal, solution going to use long stick to remove 

remainder of culvert. 

will put down crane mats and move barge out of way while keeping turbidity curtain up for long stick to complete culvert removal
VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince fixed ford truck, operating water truck, and loader

Fred taking apart pipe, operating CAT haul truck, and water truck

Jake M. operating CAT 321 moving sediment 

Bill operating long stick removing sediment from muck pit, removing culvert pipe 

Wiley managing site operations in AM, working out of office for rest of day

Nathalie onsite, collecting data and recording, partaking in weekly site meeting also assisting with bid remotely, 

NV5 onsite performing water monitoring testing, clean hands dirty hands

Ahtna & Pacific Dredge guys onsite demobing dredge, and removing culvert 

WSA onsite today floccing in pond 3, and pumping water to pond 2 and 3 

Chris working out of the office today on bid

Cory managing site operations, helping tear down plant, operating forklift, de‐mobing booster pump

All equipment operating today 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

SUBCONTRACTORS
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, and removing culvert 3 10

Ahtna Daren onsite today managing dredge de‐mob, and culvert removal 0 10

NV5 

Mars onsite @6  performed water compliance sampling, clean hands dirty hands, cleaned out 

rest of connex,  2 12

WSA Kyle onsite today, floccing pond 3, pumping pond 2 to pond 3, and filling up polytank  1 8.25
Slurry Engineering Jay making 2 trips to pick up rest of equipment (never signed in) 1

Contractor: Great Lakes Environmental & Infrastructure Date: 8/26/2019 Report No: 54

VISITORS TO THE JOBSITE (Name / Company)

Jay Parcel/Slurry Solutions 

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 X

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 X
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2850 0 2515 0 335.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 8/26/2019 Report No: 54

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach

Weight of Material Muck Pit Tons 272.85
Flow Totalizer Start Nelson Intake Gallons

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 321

Percent Solids Nelson Intake % of Solids
Slurry Density Daily Average Measured pcf

Flow Totalizer End Nelson Intake Gallons
Total Flow for Shift Nelson Intake Gallons 0

Muck Pit # of Buckets long reach
Weight of Material Muck Pit Tons 0

Run 2

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 0
Weight of Material Sediment Pit Tons 0

Buckets of Soil Removed

Total Flow for Shift Nelson Intake Gallons 0
Percent Solids Nelson Intake % of Solids

Flow Totalizer Start Nelson Intake Gallons
Flow Totalizer End Nelson Intake Gallons

Slurry Density Daily Average Measured pcf
>#10 Mesh Buckets of Over #10 Mesh Scalp Screen # of Buckets long reach

pH 
Turbidity
Dosage  ml/min

pH Pond 2 

Loads to  South of Settling Ponds Loads 39

REPORT ISSUED BY

Turbidity
Dosage 

End of form ‐ anything past here will not print

Nathalie Cartan 8/26/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
8/26/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 10
0 0
10 10

Bill Dearman 0 10
Cory Stephens 11 10
Jacob Muller 10 Kyle Platt WSA Operator 8.25
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 5

0Jay Stanger CM

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Kyle removed full tote of Chitosand and refunded charge today

Nathalie called to extend office trailer pickup to 9/27

Mars opened up mercury box, took contents out to be sampled in the lab

Cory & Jake working in tandem to move sediment onto haul truck 

United Site rentals services bathrooms 

Office trailer pickup extended to 9/27, still within original timeframe of rental agreement 

Kevin from Herc rentals onsite picking up Herc rental equipment, left security camera 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Long stick unable to remove second culvert pipe 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince operating loader moving material for backfill from south end stockpile

Fred operating CAT haul truck, and water truck

Jake M. operating CAT 321, compressing sediment and backfilling in sediment pit 

Wiley managing site operations 

Nathalie onsite, collecting and recording data

NV5 onsite performing water monitoring testing, and cleaning out office trailer 

Ahtna & Pacific Dredge guys onsite demobing dredge and equipment

Chris working out of the office today on bid

Cory managing site operations, running long stick, removed culvert @ 7:30 AM 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

71 Temp Max: 96
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/27/2019 55
Day: Tuesday
Weather:  Sunny
Temp Min:

Page 1 of 3
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CONTRACTOR DAILY REPORTS
0
0
0
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19
400 KVA Generator Herc Rentals 6/24/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19
Security Cam 7/8/19

Slurry Engineering Plant Slurry Engineering 4/26/19
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19
8" Fusion Machine ISCO 5/1/19
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/27/2019 Report No: 55

VISITORS TO THE JOBSITE (Name / Company)

Jay Parcel/Slurry Solutions 8:48‐3

Ahtna Daren onsite today managing dredge de‐mob, and culvert removal 1

NV5 

Mars onsite @6  performed water compliance sampling, 

cleaned out rest of connex,  1

WSA Kyle onsite today, floccing pond 3, pumping pond 2 to pond 3, and filling up polytank  1
Slurry Engineering Jay making 2 trips to pick up rest of equipment  1

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, and removing culvert 3 10

George Little Project Director 

Jarret Smith Truck Driver OP8
Hank Thompson Forklift Operator

Jacob Esteves Long Reach OP3

X off 7/16
Xoff 8/23

Xoff 8/5

Xoff 8/22

MATERIAL RECEIVED  (Provide Bill of Lading):

X off 8/23

5

10
6

8.25

X Off 6/25
X Off 6/22
X, Off 7/10

Xoff 8/27

X Off 6/10

X Off 7/17
X Off 7/17
X Off 8/23
Xoff 8/27

X

X Off 7/17
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

289LoadsSouth of Settling Ponds

REPORT ISSUED BY

Loads to 
Loads to 

End of form ‐ anything past here will not print

Nathalie Cartan 8/27/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
8/27/2019

7LoadsBack fill in Sediment Ponds 

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Weight of Material Muck Pit Tons 245.65

Weight of Material Sediment Pit Tons 0
Buckets of Soil Removed Muck Pit # of Buckets long reach 289

# of Buckets Long ReachSediment PitBuckets from Sediment Pond

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 8/27/2019 Report No: 55

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00

Run 1

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 10

Bill Dearman 0 10
Cory Stephens 11 10
Jacob Muller 11 Kyle Platt WSA Operator 0
Vince Trent  10 0
Fred Benson  10 Mars Treadwell 2

0
0
0Jarret Smith Truck Driver OP8

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Kyle from herc rentals onsite picking up security camera

Seat in CAT haul truck broken needs to be repaired

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince helping load equipment, operating loader for back fill

Fred operating CAT haul truck, and water truck taking loads to backfill

Jake M. operating CAT 321 compacting soil

Wiley managing site operations left @ 10

Nathalie onsite, collecting and recording data 

NV5 onsite performing sediment pond testing and cleaning out office

Ahtna & Pacific Dredge guys onsite demobing dredge

Chris working out of the office today on bid

Cory managing site operations, running long stick, and water truck

All equipment operating today 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

68 Temp Max: 96
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/28/2019 56
Day: Wednesday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS
0
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X

MATERIAL RECEIVED  (Provide Bill of Lading):

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/28/2019 Report No: 56

VISITORS TO THE JOBSITE (Name / Company)

Kyle M/Herc Rentals 8‐8:30

Ahtna N/A 0 0

NV5 

@ p p p g, , p p

boat

1 2

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, and removing culvert 3 10

George Little Project Director 
Hank Thompson Forklift Operator

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 8/28/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
8/28/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

Weight of Material Muck Pit Tons 0
Loads to  Back fill in Sediment Ponds  Loads 40

Weight of Material Sediment Pit Tons 80.5
Buckets of Soil Removed Muck Pit # of Buckets long reach

QUALITY CONTROL ACTIVITIES ‐ Inspections, tests, corrective actions
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pit # of Buckets Long Reach 46

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 8/28/2019 Report No: 56

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  10 0
0 0
10 10

Bill Dearman 11 10
Cory Stephens 11 10
Jacob Muller 11 Kyle Platt WSA Operator 1.5
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

WSA onsite with 2 guys to pick up trailer and various equipment 

JS Cole mechanic onsite to repair seat in Artic CAT haul truck

Dredge crew continuing to de‐mob dredge and equipment today

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Vince no longer working on jobsite, moved to new jobsite 

Fred operating CAT haul truck, and water truck taking loads to backfill, using forklift in AM 

Jake M. operating CAT 321 compacting soil, and backfilling sediment ponds 

Wiley managing site operations 

Nathalie onsite, collecting and recording data 

Ahtna & Pacific Dredge guys onsite demobing dredge, getting ready for crane 

Chris working out of the office today on bid

Cory managing site operations, running long stick, and water truck

Bill operating loader moving wet sediment to southern stockpile 

All equipment operating today 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

63 Temp Max: 87
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/29/2019 57
Day: Thursday
Weather:  Sunny
Temp Min:
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Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

Fluidizer Slurry Engineering 5/1/19 X off 7/16

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/29/2019 Report No: 57

VISITORS TO THE JOBSITE (Name / Company/Time)

Tim Whited/WSA/7‐8:30
Steve Mendendall/JS Cole/ 7‐8 & 9‐11:10

Ahtna N/A 0 0

NV5  0 0

WSA Kyle and additional WSA operator onsite picking up trailer  2 1.5
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, and removing culvert 3 10

Jarret Smith Truck Driver OP8

Page 2 of 3
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Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Sediment Pond 2
Sediment Pond 2

# of Buckets Long Reach
Tons 0Weight of Material

Buckets from Sediment Pond

Nathalie Cartan 8/29/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
8/29/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

Loads to  Back fill in Sediment Ponds  Loads 7

Weight of Material Sediment Pond 1 Tons 372.75
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach 213

Weight of Material Muck Pit Tons 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 8/29/2019 Report No: 57

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  9 0
0 0
0 8

Bill Dearman 10 8
Cory Stephens 10 8
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Fred operating CAT haul truck, and water truck taking loads to backfill

Wiley managing site operations 

Nathalie offsite today

Maxium Crane works on‐site pick spuds off barge 7am. Checked all Certifications prepared lift plan.

Mob in J.S. Cole D6N Dozer 7am .

Dredge crew on‐site 6am Demob spuds off barge with crane

Bill 950 loader reclaim sediment ponds

Fred Demob Plant

Cory remove Sediments Long stick Excavator 103 buckets sediments 

Repair pin on Long stick Excavator 

Fred Haul truck 11 loads balance dirt sediment pond grading

Ahtna & Pacific Dredge guys onsite demobing dredge, Crane onsite removing spuds from barge 

Chris working out of the office today

Cory managing site operations, running long stick, and water truck

Bill operating loader moving wet sediment to southern stockpile 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

72 Temp Max: 90
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 8/30/2019 58
Day: Friday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

D6N  XU5R45‐BD313 JS Cole 8/30/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 8/30/2019 Report No: 58

VISITORS TO THE JOBSITE (Name / Company/Time)

Nick Grahm/ Sierra Fund 10:30‐12:50

Ahtna N/A 0 0

NV5  0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge and barge  3 8

Jarret Smith Truck Driver OP8

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 8/30/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
8/30/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

Weight of Material Sediment Pond 2 Tons 0
Loads to  Back fill in Sediment Ponds  Loads 11

Weight of Material Muck Pit Tons 0
Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach

Weight of Material Sediment Pond 1 Tons 180.25
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach 103

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 8/30/2019 Report No: 58

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  10 0
0 0
10 10

Bill Dearman 10 10
Cory Stephens 11 10
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  9.5 Mars Nelson Tredwell 0

0
10

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Dredge crew continuing to take apart barge pieces in preparation for crane de‐mob tomorrow

All other dredge equipment ready for de‐mob

No weekly meeting this week 

Recology on‐site emptied 7 yd. dumpster. 

Wiley, Chris, Cory, And Nathalie using winterization plans to create realistic timeline for grading North‐end stockpile.

Nathalie and Cory learning how to design and survey stockpile. 

Corey cleaning up top of north stockpile getting it ready to grade and bench. Wiley using D6N to level top of stockpile, Cory directing 

hi J k E i l ti k i PM t t di t i th t k ilISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Need to get R number for P6N dozer to write out PO

Barge in too low of water, will not be able to e‐mob tomorrow if water level does not raise

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Fred operating CAT haul truck, and water truck taking loads to backfill

Wiley managing site operations, planning for winterization of stockpile 

Nathalie onsite, collecting and recording data 

Dredge crew on‐site 6am mob out 

Jake Esteves on‐site long‐stick sediment removal

Bill 950 loader load Haul truck and reclaim ponds

Fred Haul truck sediment removal 

Cory water truck dust control.

Chris onsite in AM managing operations, updating timeline for the remainder of the project 

Cory managing site operations, beginning to grade northern stockpile using D6N tractor 

Bill operating loader compacting and grading ground

Jake E operating longstick mucking out pond 2 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

69 Temp Max: 92
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/3/2019 59
Day: Tuesday
Weather:  Sunny
Temp Min:
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Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

D6N XU5R45‐BD313 JS Cole 8/30/19 X

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/3/2019 Report No: 59

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, and removing culvert 3 10

Jarret Smith Truck Driver OP8

Page 2 of 3
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Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/3/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/3/2019

Loads to  South of Settling Ponds Loads 51

REPORT ISSUED BY

Weight of Material Sediment Pond 2 Tons 134.75
Loads to  Back fill in Sediment Ponds  Loads 0

Weight of Material Muck Pit Tons 0
Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach 77

Weight of Material Sediment Pond 1 Tons 0
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/3/2019 Report No: 59

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 0
0 0
10 10

Bill Dearman 10.0 10
Cory Stephens 6 10
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 2

0
10

Jay Stanger CM
Jacob Esteves Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Dechutes Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Shooting a grade of 5.4 on top of northern stockpile 

Management meeting with NV5 to finalized schedule/prioritize, list out what still needs to be de‐mobed, and when, 

as well as how to finalize winterization of stockpiles

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Lack of communication with subcontractor Ahtna, need billing in order to have accurate picture of overall budget for rest of project 

Lack of communication between subcontractors and contractor 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Fred operating CAT haul truck, and water truck taking loads to backfill

Wiley managing site operations, planning for winterization of stockpile, and grading stockpile  

Nathalie onsite, collecting and recording data, as well as surveying grade with Wiley

Dredge crew on‐site 6am mob out 

Jake Esteves on‐site long‐stick sediment removal of pond 2 

Bill 950 loader load Haul truck and reclaim ponds, water ground with water truck

Fred Haul truck sediment removal, compact soil, and remove SWIPP

Chris offsite 

Cory managing site operations, beginning to grade northern stockpile using D6N tractor 

Bill operating loader compacting and grading ground

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

67 Temp Max: 93
Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/4/2019 60
Day: Wednesday
Weather:  Sunny
Temp Min:

Combie Reservoir Project Project Name:

Page 1 of 3
v 1.00
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CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Hec Rentals  6/11/19 Xoff 6/24800223799250KW Generator

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
Herc Rentals 6/24/19 X Off 7/17400 KVA Generator

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
NC Rents 6/4/19 XFord2K Water Truck

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/4/2019 Report No: 60

VISITORS TO THE JOBSITE (Name / Company/Time)

Jason Muir/NV5/ 9:30‐10:30

Ahtna N/A 0 0

NV5  Mars onsite discussing winterization of stockpiles  1 2

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge 3 10

Jarret Smith Truck Driver OP8

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

275 0 275 0 0.00
850 0 745 0 75.00

End of form ‐ anything past here will not print

REPORT ISSUED BY

Nathalie Cartan 9/4/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/4/2019

Loads to  South of Settling Ponds Loads

Weight of Material Sediment Pond 2 Tons 1246
Loads to  Back fill in Sediment Ponds  Loads 12

Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach 712

Weight of Material Sediment Pond 1 Tons 0
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach

Weight of Material Muck Pit Tons 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/4/2019 Report No: 60

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.
Subject

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
9 0

Wiley Harper Superintendent  10 0
0 10
10 10

Bill Dearman 0 10
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  0 Mars Nelson Tredwell 0

0
0

67 Temp Max: 92
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/5/2019 61
Day: Thursday
Weather:  Partly Cloudy 
Temp Min:

WORK PERFORMED TODAY
Original Scope:

Wiley managing site operations, and grading stockpile with D6N and CAT321

Nathalie onsite, collecting and recording data, calling off equipment, submitting PO requisitions, learning to drive CAT haul truck

Dredge crew on‐site 6am with Maxum crane de‐mobing barge floats and spuds

Chris onsite managing de‐mob or project site 

Cory mucking out sediment pond 2 with long stick

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Rest of crew offsite for rest off week, working on Marysville levy job

Haul trucks were onsite to take away barge floats, Crane operators had to wait for 90 min for final truck to arrive. 

Final truck was set to arrive at 12. 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Lack of personnel onsite slows ability to make progress

Loader stuck in sediment pond 3, Wiley and Cory used D6N to pull it out

Osborn rockwells blew up mine, Nathalie and Wiley had to stop surveying northern stockpile for safety reasons 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Jay Stanger CM
Jacob Estevez Long Reach OP3

Page 1 of 3
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CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

Jarret Smith Truck Driver OP8

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM demobing dredge, using crane to remove floats and spuds  3 10

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/5/2019 Report No: 61

VISITORS TO THE JOBSITE (Name / Company/Time)

Justin Bozzo/Maxum Crane Works 5AM‐4PM
Scott Miller/Maxum Crane Works 5AM‐4PM

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 X
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 9/5/2019 Report No: 61

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 3 # of Buckets Long Reach ??

Weight of Material Muck Pit Tons 0
Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach ??

Weight of Material Sediment Pond 3 Tons #VALUE!
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

Loads to  South of Settling Ponds Loads

REPORT ISSUED BY

Weight of Material Sediment Pond 2 Tons #VALUE!
Loads to  Back fill in Sediment Ponds  Loads 3

End of form ‐ anything past here will not print

Nathalie Cartan 9/5/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/5/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 10

Bill Dearman 11 10
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
10

Jay Stanger CM
Jacob Estevez Long Reach OP3

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Dredge crew done at 12:30, signed out, and Nathalie gave headset to Sean

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley managing site operations, and surveying

Cory grading stockpile, surveying, and moving material using CAT 321, using forklift to move equipment from peninsula 

Nathalie onsite, collecting and recording data, calling off equipment, and learning how to operate forklift and CAT 321

Dredge crew on‐site 6am working on final day of de‐mob using forklift to move red conex box, left site @ 12:30

Chris‐offsite today working out of office 

Fred running haul truck backfilling in sediment pond 3, as well as using loader to fill haul truck

Jake E. mucking out sediment pond 3 using long stick as well as mixing wet and dry material

Bill running loader filling haul truck with sediment from southern stockpile, as well as using D6N backfilling in sediment ponds 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

64 Temp Max: 89
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/6/2019 62
Day: Friday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/6/2019 Report No: 62

VISITORS TO THE JOBSITE (Name / Company/Time)

Peter Bennit/USGS
Mathew Uaychutin/USGS

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge Dredge crew onsite @ 6:00AM final day of demobing  6‐1 3 10

Jarret Smith Truck Driver OP8
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/6/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/6/2019

Loads to  South of Settling Ponds Loads

REPORT ISSUED BY

Weight of Material Sediment Pond 2 Tons 0
Loads to  Back fill in Sediment Ponds  Loads 43

Weight of Material Muck Pit Tons 0
Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach

Weight of Material Sediment Pond 1 Tons 0
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/6/2019 Report No: 62

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 0
0 0
10 0

Bill Dearman 11 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

9Jay Stanger CM

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Recology stopped by and switched out 7yd dumpster 

Weekly meeting @ 3:30 led by Nathalie 

Mars stopped by site to pick up pond 3 sample 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley managing site operations, making personnel and equipment lists

Cory operating loader filling haul truck with wet sediment in AM, longstick, watertruck, and 321 in PM 

Nathalie onsite, collecting and recording data, working on submittals, reviewing Ahtna invoicing, and building spreadsheets

Chris‐offsite today 

Fred running haul truck taking loads of wet sediment to southern stockpile in AM,

Bill using CAT 321 to tear down sediment pond walls, and operating loader in PM 

Jay onsite operating D6N backfilling in sediment ponds all day

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

52 Temp Max: 76
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/9/2019 63
Day: Monday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

MATERIAL RECEIVED  (Provide Bill of Lading):

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/9/2019 Report No: 63

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/9/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/9/2019

Loads to  Loads from sediment pond 3 South of Settling Ponds Loads  48

REPORT ISSUED BY

Weight of Material Sediment Pond 2 Tons 0
Loads to  Back fill in Sediment Ponds  Loads 0

Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach

Weight of Material Sediment Pond 1 Tons 0
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach

Weight of Material Muck Pit Tons 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/9/2019 Report No: 63

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 0
0 0
10 0

Bill Dearman 10 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

4

54 Temp Max: 73
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/10/2019 64
Day: Tuesday
Weather:  Sunny/Partly Cloudy
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Ramos oil onsite, dropped off Red and Clear diesel 

JS Cole mechanic onsite servicing loader, and D6N 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley managing site operations, shooting grade of main work area, meeting with Jay to organize Bel Marin project 

Cory operating water truck, and loader moving sediment from southern stockpile to haul truck

Nathalie onsite, collecting and recording data, shooting grade, and working on submittals

Chris offsite

Fred running loader and haul truck taking loads of wet sediment to southern stockpile in early AM, and spreading material to make the 

correct grade 

Bill using CAT 321 to tear down sediment pond walls and move sediment to make grade

Jay onsite operating D6N backfilling in sediment ponds in AM, left site at 11AM 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/10/2019 Report No: 64

VISITORS TO THE JOBSITE (Name / Company/Time)

Bobby/Ramos Oil

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X

D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 9/10/2019 Report No: 64

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Run 1

Buckets from Sediment Pond Sediment Pond 1 # of Buckets Long Reach

Weight of Material Muck Pit Tons 0
Buckets from Sediment Pond Sediment Pond 2 # of Buckets Long Reach

Weight of Material Sediment Pond 1 Tons 0
Buckets of Soil Removed Muck Pit # of Buckets Long Reach

Loads to  South of Settling Ponds Loads 18

REPORT ISSUED BY

Weight of Material Sediment Pond 2 Tons 0
Loads to  Back fill in Sediment Ponds  Loads 36

End of form ‐ anything past here will not print

Nathalie Cartan 9/10/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/10/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  0 0
0 0
10 0

Bill Dearman 11 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0Jay Stanger CM

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Eric from Selby onsite to survey for hydro seeding, with Chris and Jason 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

NV5 requesting more detailed components to the restoration plan

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley offsite

Cory  running site operations, operating CAT 321 moving sediment to backfill in main area of operations, meeting with Jason, Chris, and 

Nathalie regarding final plans for Northern stockpiles 

Nathalie onsite, collecting and recording data, shooting grade, and working on submittals

Chris onsite @9 operating GPS, meeting with Eric regarding hydro seeding, teaching Nathalie about submittals, getting final organization for 

Combie project 

Fred running loader and haul truck taking loads to spread material to make the correct grade 

Bill using D6N to backfill and grade main area of operations 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

52 Temp Max: 83
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/11/2019 65
Day: Wednesday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

MATERIAL RECEIVED  (Provide Bill of Lading):

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/11/2019 Report No: 65

VISITORS TO THE JOBSITE (Name / Company/Time)

Jason Muir/NV5/9:30‐12:30
Eric Vander Welle/Selby 9:00‐10:10

Ahtna N/A 0 0

NV5  Jason onsite surveying for hydro‐seeding  1 3

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

REPORT ISSUED BY

Loads to  Back fill in Sediment Ponds  Loads 7

End of form ‐ anything past here will not print

Nathalie Cartan 9/11/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/11/2019

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  South of Settling Ponds Loads 36

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/11/2019 Report No: 65

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00

Page 3 of 3
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 0
0 0
0 0

Bill Dearman 11 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
10

Jay Stanger CM
Dusty Tursick  Operator 

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Water trucks left rear inner tire 11:22.5 ran over rock blew out inner sidewall. 

Tire service will be out Friday the 13th to repair tire in AM 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Bill operating D6N regrading sediment ponds

Dusty operating 321 Excavator loading dirt to southern stockpile

Fred 735 haul truck moving sediment to southern stockpile 

Fred operating forklift pulling and cutting up pipe

Cory operating loader pushing up southern stockpile

Cory water roads with water truck

Dusty regrading western water ditch

Cory and Dusty removed silt fence and orange construction fence 

Wiley on call with Greg, Jason, and Chris discussing complete list of tasks needing to be completed by the end of restoration 

Chris working out of office today

Nathalie offsite working on different project site 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

57 Temp Max: 91
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/13/2019 66
Day: Thursday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

MATERIAL RECEIVED  (Provide Bill of Lading):

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23
Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump (Discharge) 80004403 Herc Rentals 7/9/19 Xoff 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/13/2019 Report No: 66

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/13/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/13/2019

Loads to  South of Settling Ponds Loads 14

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Back fill in Sediment Ponds  Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/13/2019 Report No: 66

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 0
0 0
10 0

54 Temp Max: 69
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/16/2019 68
Day: Monday
Weather:  Cloudy/Drizzle
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Bi‐weekly meeting

Ahtna picking up Excavator 

Mechanic came by 10‐11 to fix blown out tire on water truck

Using 4'' pump at boat launch to fill up water truck 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Complete List of Restoration 

‐Restore Ponds

‐Remove and Cut pipe, 40 ft

‐Regrade ditch for water flow

‐Pull ditch pipe 

‐Fix rock berm

‐Pull silt fence, orange fence 

‐Shape southern pile

‐Waddles around piles

‐Clean up yard

bVERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley managing project operations, running D6N regrading large stockpile

Cory  running site operations, running water truck, maintaining equipment 

Nathalie onsite, collecting and recording data, tracking time, attending bi‐weekly meeting, and completing submittal registry

Chris offsite today

Fred operating haul truck, moving material from southern stockpile to fill gap in large stockpile

Bill using D6N to backfill and grade main area of operations, using CAT 321 to remove pipe, and to regrade ditch for water flow

Dusty onsite today providing additional assistance running loader

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator
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CONTRACTOR DAILY REPORTS
Bill Dearman 11 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
8

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.
Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/16/2019 Report No: 68

VISITORS TO THE JOBSITE (Name / Company/Time)

Brandon Burton/Mechanic 10:15‐11AM 

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
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CONTRACTOR DAILY REPORTS

X

X
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

Fluidizer Slurry Engineering 5/1/19 X off 7/16

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/16/2019 Report No: 68

Quantity
Loads to  Large Stockpile Loads 51

N/A

Safety Audits Performed

Performed By Audit Activity

End of form ‐ anything past here will not print

4" towable trash pump  7/26/19 X

Nathalie Cartan 9/16/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/16/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  0 0
0 0
2 0

Bill Dearman 4 0
Cory Stephens 4 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  3 Mars Nelson Tredwell 0

0
4

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Bathroom 4 removed from site as of start of day 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Heavy rain in AM causing all material to be muddy decrease safety of working conditions, work had to be stopped due to lighting and  heavy 

rain @9:15

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley offsite in AM 

Cory  running site operations, operating loader on southern stockpile filling up haul truck

Nathalie onsite, collecting and recording data, tracking time, and completing submittal registry left site 9:15 for office

Chris checked in to site today to meet with Greg

Fred operating haul truck, moving material from southern stockpile to fill gap in large stockpile

Bill using CAT 321 to reshape northern stockpile 

Dusty onsite 8AM 

Started raining heavily @ 8:10 AM 

Postponing weekly meeting to 1 PM tomorrow due to inclement weather shutdown 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

54 Temp Max: 69
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/16/2019 68
Day: Monday
Weather:  Cloudy/Heavy rain lightning storms 
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/16/2019 Report No: 68

VISITORS TO THE JOBSITE (Name / Company/Time)

Greg Jones/ NID

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/16/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/16/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 13

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/16/2019 Report No: 68

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
8 0

Wiley Harper Superintendent  11 0
0 0
5.5 0

Bill Dearman 11' 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

56 Temp Max: 79
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/17/2019 69
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

United site services onsite today cleaning and servicing bathrooms

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite attending weekly meeting, processing invoices, and running D6N dozer grading stockpile

Cory  running site operations, operating  loader on northern stockpile and moving excess material operating long stick

Nathalie onsite at 12, collecting and recording data, tracking time, updating accruals and attending meeting

Chris running meeting, managing project cost, and schedule

Fred operating haul truck, moving material from northern stockpile to large stockpile

Bill using CAT 321 to re‐shape northern stockpile 

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Page 1 of 3
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  Jason onsite for meeting and go over stockpile changes/preparations  1 2

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/17/2019 Report No: 69

VISITORS TO THE JOBSITE (Name / Company/Time)

Greg Jones/ NID 1‐2
Jason Muir/NV5 1‐3

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 9/17/2019 Report No: 69

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 13

End of form ‐ anything past here will not print

Nathalie Cartan 9/17/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/17/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  11 0
0 0
5.5 0

Bill Dearman 11' 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite attending weekly meeting, processing invoices, and running D6N dozer grading stockpile

Cory  working offsite today

Nathalie onsite at 11:30, collecting and recording data, tracking time, working with Wiley on spreadsheets

Chris offsite today

Fred operating haul truck, moving material from northern stockpile to large stockpile

Bill using CAT 321 to re‐shape northern stockpile, and used D6N after CAT 321 stopped working 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

52 Temp Max: 75
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/18/2019 70
Day: Wednesday
Weather:  Sunny/Partly Cloudy 
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/18/2019 Report No: 70

VISITORS TO THE JOBSITE (Name / Company/Time)

Greg Jones/ NID 1‐2
Jason Muir/NV5 1‐3

Ahtna N/A 0 0

NV5  Jason onsite for meeting and go over stockpile changes/preparations  1 2

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/18/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/18/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 21

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/18/2019 Report No: 70

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00

Page 3 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  12 0
0 0
0 0

Bill Dearman 11' 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Herc picked up connex from site 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite managing site operations, managing spreadsheets and collecting craft 

Cory working offsite today

Nathalie working offsite today

Chris working offsite today

Fred operating haul truck, moving material from northern stockpile to large stockpile, as well as operating loader to fill haul truck

Bill using D6N to grade and bench large stockpile

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

55 Temp Max: 71
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/19/2019 71
Day: Thursday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/19/2019 Report No: 71

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/19/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/19/2019

Loads to  South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 31

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/19/2019 Report No: 71

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 0

Bill Dearman 11' 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

JGM mechanic and repair onsite 7:30 to fix hydralic leak in CAT 321 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite managing site operations, taking care of ivoices, gathering craft, and attending kickoff meeting

Cory  working offsite 

Nathalie onsite attending kickoff meeting, collecting and recording data, booking lodging, and tracking time

Chris offsite today

Fred operating haul truck, moving material from nothern stockpile to large stockpile, as well as operating loader at southern stockpile 

Bill using D6N grading and benching large stockpile, collecting equiment hours 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

50 Temp Max: 77
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/20/2019 72
Day: Friday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/20/2019 Report No: 72

VISITORS TO THE JOBSITE (Name / Company/Time)

Justin Munico/7:30/JGM

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/20/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/20/2019

Loads to  Northern Stockpile  From South of Settling Ponds Loads 40

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/20/2019 Report No: 72

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 0

Bill Dearman 11' 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0
Vince Trent  0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
10

56 Temp Max: 85
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/23/2019 73
Day: Monday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Nathalie went to Ace Hardware and Hillflat Lumber to get waddle stakes for SWIPP

Cory found flat tire in buggy, showed Nathalie how to fix

No weekly meeting necessary this week

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite managing site operations in AM, left for office meetings

Cory  running site operations, fueling equipment, running water truck, adding in SWIPP, and using forklift to demob  and clean up site, fixed 

buggy flat tire, removed all pipe from inlet road.

Nathalie onsite, collecting and recording data, helping with SWIPP, and tracking time

Chris offsite today

Fred operating haul truck, moving material from southern stockpile to northern stockpile

Bill using D6N grading and benching large stockpile, also using CAT long stick to move material into correct place for proper grading

Dusty onsite using loader to fill haul truck with materials from southern stockpile

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/23/2019 Report No: 73

VISITORS TO THE JOBSITE (Name / Company/Time)

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 9/23/2019 Report No: 73

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Loads to  Northern Stockpile  From South of Settling Ponds Loads 41

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

End of form ‐ anything past here will not print

Nathalie Cartan 9/23/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/23/2019

Page 3 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
0 0

Bill Dearman 11' 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0

0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
10

Claude Kimbrel 111

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Operator  Chris Harris  Slurry Engineering
Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite from 6‐8, rest of day offsite

Cory  running site operations, putting down wattles on peninsula road, and  finishing putting up silt fence at end of peninsula, using CAT 321, 

water truck and forklift 

Nathalie offsite today

Chris offsite today

Fred operating haul truck, moving material from southern stockpile to northern stockpile

Bill using D6N grading and benching large stockpile in early AM, working with Cory to put up silt fence, and waddles on peninsula road, while 

operating long stick 

Dusty onsite using loader to fill haul truck with materials from southern stockpile

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

65 Temp Max: 91
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/24/2019 74
Day: Tuesday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X
Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/24/2019 Report No: 74

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/24/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/24/2019

Loads to  Northern Stockpile  From South of Settling Ponds Loads 34

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/24/2019 Report No: 74

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 0

Bill Dearman 11' 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0

0 0
Fred Benson  10 Mars Nelson Tredwell 0

0
10

71 Temp Max: 93
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/25/2019 75
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Claude Kimbrel 3 broke down onway to jobsite, willnot be a site until tomorrow 

Called HD supply to order waddles, steaks, and silt fence, for SWIPP; Sactransfer will be picking up and delivering to site tomorrow

United Site services onsite to service restrooms 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite from 6‐8, rest of day offsite

Cory  running site operations, meeting with client, putting down wattles on peninsula road, make phone calls(communicating), and water 

truck. Also using CAT 321 to pickup and throw away trash around site

Nathalie ordering supplies, flying drone, doing takeoff for stockpiles, and meeting with client

Chris offsite today

Fred operating forklift, cutting and bundling pipe, setting up waddles 

Bill using D6N grading and benching northern stockpile, and grading main work area. Operated longstick in AM mixing wet and dry soil in 

southern stockpile. Cutting pipe and placing swipp for a few hours in afternoon.

Dusty cutting pipe, measuring stockpiles for waddles, and placing SWIPP around site

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  Jason onsite for 1 hour to meet regarding finalizing SWIPP 1 1

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/25/2019 Report No: 75

VISITORS TO THE JOBSITE (Name / Company/Time)

Greg Jones/ NID 10‐11

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X

250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

Page 2 of 3
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 9/25/2019 Report No: 75

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

End of form ‐ anything past here will not print

Nathalie Cartan 9/25/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/25/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 0

Bill Dearman 11' 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0

10 0
Fred Benson  10 Mars Nelson Tredwell 0

0
10

73 Temp Max: 95
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/26/2019 76
Day: Thursday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Claude Kimbrel 3 broke down on way to jobsite, will not be a site until tomorrow 

Called HD supply to order waddles, steaks, and silt fence, for SWIPP; Sac transfer will be picking up and delivering to site tomorrow

United Site services onsite to service restrooms 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley onsite from 6‐8, rest of day offsite

Cory  running site operations, keeping winterization schedule on track, washing heavy equipment, cleaning up yard, filling up water truck

Nathalie ordering supplies, flying drone, doing takeoff for stockpiles, and meeting with client

Chris offsite today

Fred operating forklift, cutting and bundling pipe, setting up waddles 

Bill using D6N grading and benching northern stockpile, and grading main work area. Operated long stick in AM mixing wet and dry soil in 

southern stockpile. Cutting pipe and placing swipp for a few hours in afternoon.

Dusty cutting pipe, measuring stockpiles for waddles, and placing SWIPP around site

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/26/2019 Report No: 76

VISITORS TO THE JOBSITE (Name / Company/Time)

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X off 9/26
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17

X Off 9/26
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X Off 9/26
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X Off 9/26

Restroom 2 Port o Potty United Rentals  6/24/19 X
Restroom 1  Port o Potty United Rentals  6/24/19 X

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X off 9/26

250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X off 9/26

4" towable trash pump  7/26/19 X
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 9/26/2019 Report No: 76

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

End of form ‐ anything past here will not print

Nathalie Cartan 9/26/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/26/2019
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  0 0
0 0
10 0

Bill Dearman 11' 0
Cory Stephens 11 0
Jacob Muller 0 Kyle Platt WSA Operator 0

11 0
Fred Benson  10 Mars Nelson Tredwell 0

0
0

53 Temp Max: 71
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/27/2019 77
Day: Friday
Weather:  Overcast/Drizzly 
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Ramos oil called to pick up fuel tanks

WSA called to inform about pipe remaining onsite 

Sac transfer called to pick up 8' pipe

Nathalie and Cory attended Bi‐weekly company meeting 

Sac transfer onsite picked up, Loader, Haul Truck, and CAT 321

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Wiley offsite today

Cory running site operations, attending bi‐weekly meeting, picking up supplies, cleaning equipment, prepping Wiley's Conex for de‐mob

Nathalie calling equipment off rent, submitting expense report, logging equipment hours, working on spreadsheets, ordering supplies, 

tracking time

Chris offsite today

Fred operating forklift, cutting and bundling pipe, setting up silt fence 

Bill using D6N grading main work area. Finishing work on stockpiles, and cleaning up site

Dusty offsite 

Trey setting up silt fence, and cleaning up site

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 9/27/2019 Report No: 77

VISITORS TO THE JOBSITE (Name / Company/Time)

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X Off 9/26
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17

X Off 9/26
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X Off 9/26
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 1  Port o Potty United Rentals  6/24/19 X off 9/27

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X off 9/27

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X off 9/26

X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X Off 9/27

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X Off 9/26

4" towable trash pump  7/26/19
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

X off 9/27
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/27/2019 Report No: 77

Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

End of form ‐ anything past here will not print

Nathalie Cartan 9/27/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/27/2019

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  8 0
0 0
10 0

Bill Dearman 0' 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0

0 0
Fred Benson  0 Mars Nelson Tredwell 0

0
0

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Recology onsite removed 7yd dumpster 

H&E mechanic onsite @11 to repair forklift 

Jason Muir onsite to briefly to discuss subcontractors 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Nathalie working on Combie site, tracking subcontractors coming and going from site

Wiley onsite managing finial cleanup on combie, and getting ready for next project

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

42 Temp Max: 58
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 9/30/2019 78
Day: Monday
Weather:  Overcast
Temp Min:
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

X
X X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

4" towable trash pump  7/26/19 X off 9/27
6" Pump (Booster) Eddy Pump 8/1/19

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X Off 9/26

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X off 9/26
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 2 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 1  Port o Potty United Rentals  6/24/19 X off 9/27
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X Off 9/26
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17

X Off 9/26
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X Off 9/26
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 9/30/2019 Report No: 78

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0
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CONTRACTOR DAILY REPORTS

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 9/30/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
9/30/2019

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 9/30/2019 Report No: 78

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Received (Day) Used TD
2575 0 2240 0 60.00
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  0 0
0 0
10 0

Bill Dearman 0' 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0

0 0
Fred Benson  0 Mars Nelson Tredwell 0

0
0

39 Temp Max: 67
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 10/1/2019 79
Day: Tuesday
Weather:  Sunny
Temp Min:

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Recology onsite swapping out 20 yrd dumpster

H&E onsite @9 to fix forklift, brought out 3 replacement keys 

Daniel from WSA onsite to pickup 6' pipe from site

Nathalie spoke to Mike Castor, since forklift is not working will be out tomorrow with forklift to load poly tank to take to Richmond

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Forklift key lost, and forklift still broken down, rendering forklift unusable until H&E rentals comes by with new key and replacement part

Pep link in mobile office not working, had to use hotspot from IPad 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Nathalie working on Combie site, tracking subcontractors coming and going from site

Selby soil subcontractor onsite, with crew of 2 placing waddles around all stockpiles, third Selby soil crew member arrived onsite at 12, Selby 

brought out 2 more laborers @1:40 to lay waddles. Crew finished putting up SWIPP at 5

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM
Dusty Tursick  Operator

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X
X

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 10/1/2019 Report No: 79

VISITORS TO THE JOBSITE (Name / Company/Time)

Louis Bennet/Selby Soil/ 8‐5
Ron Sotiros/Selby Soil/8‐5
Daniel Flores/WSA/9‐10

Sean Rouch/Selby Soil/12‐5

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X Off 9/26
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17

X Off 9/26
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X Off 9/26
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 1  Port o Potty United Rentals  6/24/19 X off 9/27

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X off 9/27

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X off 9/26

250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X

Fluidizer Slurry Engineering 5/1/19 X off 7/16
D6N XU5R45‐BD313 JS Cole 8/30/19 X Off 9/26

Mike /H&E Rentals/9‐11 

Trayvon Sams/ Selby Soil 1:40‐5

Joe Berton/Selby Soil/1:40‐5
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CONTRACTOR DAILY REPORTS
X

X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

4" towable trash pump  7/26/19 X off 9/27
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 10/1/2019 Report No: 79

Loads to  Large Stockpile Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

End of form ‐ anything past here will not print

Nathalie Cartan 10/1/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
10/1/2019

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  0 0
0 0
10 0

Bill Dearman 0' 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0

0 0
Fred Benson  0 Mars Nelson Tredwell 0

1Jay Stanger CM

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Sac transfer arrived onsite @10:30 to pick up poly tank 

George Welcher from NC rents arrived onsite to service water truck, and 33KW genset which has 98% fuel

United site services came to site to service bathrooms 

Nathalie in contact with Selby soil and Bear river aggregates to work out a water source for hydro seeding tomorrow 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

Need to secure water source for hydro seeders tomorrow 

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Nathalie working on Combie site, tracking subcontractors coming and going from site, taking pictures

Chris working offsite 

Wiley working offsite

Jay arrived onsite @3 

Additional Scope:

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

46 Temp Max: 70
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 10/2/2019 80
Day: Wednesday
Weather:  Sunny
Temp Min:
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CONTRACTOR DAILY REPORTS
0

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

XD6N XU5R45‐BD313 JS Cole 8/30/19 X Off 9/26

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X
Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19 X

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X off 9/26
Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 2 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 1  Port o Potty United Rentals  6/24/19 X off 9/27
Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X
6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

Loader CAT 950 5/15/19 X Off 9/26
Slurry Engineering Generator Terex  5/1/19 X

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17

X Off 9/26
2K Water Truck Ford NC Rents 6/4/19 X

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10
33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X
Excavator CAT 321 Ideal Tractor 4/22/19 X Off 9/26
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27
Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10
Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Contractor: Great Lakes Environmental & Infrastructure Date: 10/2/2019 Report No: 80

VISITORS TO THE JOBSITE (Name / Company/Time)

George Welcher/NC Rents/11‐12

Ahtna N/A 0 0

NV5  N/A 0 0

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

Shami Kumar  Operator

Page 2 of 3
v 1.00

Great Lakes Environmental and Infrastructure



CONTRACTOR DAILY REPORTS
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

End of form ‐ anything past here will not print

Nathalie Cartan 10/2/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
10/2/2019

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Contractor: Great Lakes Environmental & Infrastructure Date: 10/2/2019 Report No: 80

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

Type Subject
N/A

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

4" towable trash pump  7/26/19 X off 9/27
6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

Fluidizer Slurry Engineering 5/1/19 X off 7/16
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CONTRACTOR DAILY REPORTS

Name Title Hrs. Hrs.
0 0

Wiley Harper Superintendent  0 0
0 0
10 0

Bill Dearman 8 0
Cory Stephens 0 0
Jacob Muller 0 Kyle Platt WSA Operator 0

0 0
Fred Benson  8 Mars Nelson Tredwell 0

10

46 Temp Max: 70
 Project Name: Combie Reservoir Project Contractor Company: Great Lakes Environmental & 

Infrastructure

Date: 10/2/2019 80
Day: Wednesday
Weather:  Sunny
Temp Min:

Additional Scope: 

Contract#  FATR2135 Project Manager: Chris Pang
Field Superintendent: Wiley Harper

Sac transfer arrived onsite @8 to pick up pipe and take it to the yard 

ISSUES AFFECTING SCOPE, CONTINUITY OR PRODUCTIVITY OF THE JOB

VERBAL INSTRUCTIONS RECEIVED

N/A Received From

WORK PERFORMED TODAY
Original Scope:

Nathalie working on Combie site, tracking subcontractors coming and going from site, taking pictures, calling equipment off rent, cleaning 

out the trailer 

Jay onsite managing site clean up

Chris working offsite 

Wiley working offsite

Called ranger cart of rent confirmation number 9673637

Hydro seeders onsite @ 7:30, Nathalie took Selby Forman around site to give specifications as to where the hydro seed needs to be placed

Bill onsite cleaning up site yard

Fred onsite cleaning up site yard

Shami onsite cleaning up site yard

Grant from the yard arrived onsite to take loads of equipment to yard in site truck

Completed winterization of Combie, closed out site and officially finished project

Darren Gent Dredge Engineer

CONTRACTOR PERSONNEL (All personnel onsite)
Name Title

Chris Pang Project Manager Kevin Tweed Dredge Superintendent (PACIF

Operator Shawn Carpenter Dredge Operator
Operator Eli Deshaies Dredge Operator 

Michael Catton Health and Safety McLaren Neal Dredge Operator
Nathalie Cartan Project Engineer Chad Blades Dredge Operator

Jay Stanger CM

Operator 
Claude Kimbrel 111 Operator  Chris Harris  Slurry Engineering

Laborer/ O8‐A NV5
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CONTRACTOR DAILY REPORTS
8

Own Rent
X
X
X
X
X
X
X
X
X
X Herc Rentals

X
X
X
X Idea Tractor
X Slurry Engineering
X Herc Rentals
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X

Shami Kumar  Operator

WSA N/A 0 0
Slurry Engineering N/A 0 0

SUBCONTRACTORS
Company Name Work Performed Headcount Total Hrs.

Pacific dredge N/A 0 0

VISITORS TO THE JOBSITE (Name / Company/Time)

Ahtna N/A 0 0

NV5  N/A 0 0

Contractor: Great Lakes Environmental & Infrastructure Date: 10/2/2019 Report No: 80

Forklift JCB 512 H&E 4/26/19 X

EQUIPMENT (All equipment onsite)

Description Model Vendor Delivered On‐rent
Off‐

rent/Standby

Office Trailer 48'x12' 12' x 48' William Scotsman 5/7/19 X
20KW Generator  Herc Rentals 5/23/19 X Off 6/10

Excavator CAT 321 Ideal Tractor 4/22/19 X Off 9/26
WSA 40 KW Generator Herc Rentals 6/10/19 Xoff 8/27

33 KW Generator NC Rents 5/1/19 X
Ranger Cart Polaris Herc Rentals 5/10/19 X Off 10/3

Power Screen  Colt 600 Power screen 6/3/19 X Off 6/22
8" Fusion Machine ISCO 5/1/19 X, Off 7/10

3" Pump 5/24/19 X Off 6/25
Long reach Excavator Hyundai 290 6/5/19

Slurry Engineering Plant Slurry Engineering 4/26/19 X Off 7/17

X Off 9/26
2K Water Truck Ford NC Rents 6/4/19 X

Loader CAT 950 5/15/19 X Off 9/26
Slurry Engineering Generator Terex  5/1/19 X
Security Cam 7/8/19 Xoff 8/27
Connex Herc rentals 6/7/19

6" Pump John Deer Water Pump Herc Rentals 6/24/19 X Off 7/17

X Off 8/23
400 KVA Generator Herc Rentals 6/24/19 X Off 7/17

Reduced Slurry Engineering Plant Slurry Engineering 6/24/19 Xoff 8/22
Excavator  CAT 336 Pacific Dredge 6/17/19 X

Restroom 2 Port o Potty United Rentals  6/24/19 X off 9/27
Restroom 1  Port o Potty United Rentals  6/24/19 X off 9/27

Restroom 4  Port o Potty United Rentals  6/24/19 Xoff 9/6
Restroom 3 Port o Potty United Rentals  6/24/19 X off 9/27

4" Pump  80004403 Herc Rentals 7/9/19 X off 8/5
Haul Truck CAT 735 JS Cole 7/9/19 X off 9/26

X
250KW Generator 800223799 Hec Rentals  6/11/19 Xoff 6/24

125 KVA Generator (100) Herc Rentals 7/17/19 Xoff 8/23
6" HDPE Welder 47002539 ISCO 7/17/19

Conex Box 20' 4/22/19 X
WSA Trailer 1  WSA 6/24/19 X Off 8/29

Final reduction of Slurry Plant (Poly 

tank,4',3' pumps, and electrical panel) Slurry Engineering 8/22/19 Xoff 8/23

Ford F‐250  Ford 4/26/19 X X

D6N XU5R45‐BD313 JS Cole 8/30/19 X Off 9/26

Page 2 of 3
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CONTRACTOR DAILY REPORTS
X

X
X

Material Inv/ Tag Date Received TD sed (Day) Remaining
Chitosan 8/23
BHP‐50 6/14
Sodium Bicarbonate (lbs.) 8/9

Yes: No: x

Yes: No: x

Yes: No: x

Backfill in Large Stockpile

Print Name Signature Date

Company

Print Name Signature Date

Company

Fluidizer Slurry Engineering 5/1/19 X off 7/16
4" towable trash pump  7/26/19 X off 9/27

6" Pump (Booster) Eddy Pump 8/1/19 X off 8/23

MATERIAL RECEIVED  (Provide Bill of Lading):

Received (Day) Used TD
2575 0 2240 0 60.00

CONSTRUCTION DOCUMENTS RECEIVED ‐ Design Clarifications, Transmittals, etc.

275 0 275 0 0.00
850 0 745 0 75.00

Type Subject
N/A

CONSTRUCTION DOCUMENTS SUBMITTED ‐ Submittals, RFIs, WSCRs
Type Subject
N/A

CONSTRUCTION DOCUMENTS ‐ Potential Identified
Type Subject
N/A

Contractor: Great Lakes Environmental & Infrastructure Date: 10/2/2019 Report No: 80

N/A

Safety Audits Performed

Performed By Audit Activity

HEALTH AND SAFETY ‐  Mark Yes or No and provide details for each section

Incidents or Near Misses

N/A

Monitoring Performed ‐ Air, Odor, Storm Water, etc.

Loads to  Northern Stockpile  From South of Settling Ponds Loads 0

REPORT ISSUED BY

QUALITY CONTROL ACTIVITIES ‐ Data Collection
Description Location Measurement Quantity

Loads to  Large Stockpile Loads 0

End of form ‐ anything past here will not print

Nathalie Cartan 10/2/2019

Great Lakes Environmental & Infrastructure

REPORT ISSUED BY
10/2/2019
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APPENDIX J 
 
Air Sampling for Mercury Vapors 

  



ENTEK
CONSULTING GROUP, INC.
4200 Rocklin Road, Suite 7,  Rocklin, CA 95677   Telephone   (916) 632-6800   Fax (916) 632-6812   www.entekgroup.com

July 3, 2019

Mr. James Muir, PE, GE, 
Associate Engineer
Holdrege & Kull
Nevada Irrigation District
1036 West Main Street
Grass Valley, CA 95945

Re: NID Combie Reservoir Sediment and Mercury Removal Project; Final Report of Air Sampling
for Mercury Vapors 

Dear Mr. Muir:

This report presents results of the  air sampling by Entek Consulting Group, Inc. (Entek) for mercury vapors
during operation of Knelson Separator and the Oro Industries Double Spiral Helix Concentrator at the above
project site. You requested air sampling at the project site during the processing of the dredged soil collected
from Combie Reservoir for compliance with Cal/OSHA Title 8 5155, which requires assessment of worker
exposures. The contaminant of concern was for potential mercury vapor during the processing of the existing
stock pile of soil at the project site. 

Entek used a Jerome direct reading mercury vapor analyzer on the two site visits; one site visit made on May
24, 2019 and a second site visit made on July 3, 2019. The process was not in operation on May 24, 2019
due to technical difficulties with the equipment so background mercury vapor levels were measured. During
the return visit on July 3, 2019, the Knelson Separator and the Oro Industries Double Spiral Helix Concentrator
was operating and was included in our assessment.

Attached to this cover report are summary tables of the results of the mercury vapor measurements made
with the Jerome mercury vapor analyzer. Results were obtained immediately and were fairly consistent
throughout the project site, with all air sample results well below the Cal/OSHA eight hour Permissible
Exposure Limit (PEL) of 25 µg/m3. The highest concentration of mercury detected was 3.78 µg/m3 on May 24th

about 3" above the dredged stock pile. On the same day, the highest concentration measured at the site was
0.72 µg/m3 in the general project area.

On July 3, 2019, during full operation of the mercury separation/concentration process, the highest
concentration of mercury measured was 0.003 µg/m3 inside of the job trailer, well below the PEL of 25 µg/m3.
All other measurements made on this same day were below the limit of detection of the analyzer of 0.001
µg/m3. Due to the very low starting concentrations of mercury in the soil and the high volumes of water used
in the process, it is not expected to have elevated mercury levels above the Cal/OSHA PEL.

Please call me at (916) 632-6800 if you have any questions regarding this proposal. 

Sincerely,

Rick Beall, CIH, CSP
President

Attachments
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May 24, 2019
NV5

Combie Reservoir Sediment & Mercury Removal Project
2701 Combie Road

Meadow Vista, CA 95722

Location Activity Concentration
µg/M3

Zero Check N/A 0.00

Near Job Site Trailer - 5' above ground Preparation of Equipment - No Processing 0.72

Near Dredge Stock Pile - 6' away, 5' above ground Preparation of Equipment - No Processing 0.00

Near Dredge Stock Pile - 6' away, 5' above ground Preparation of Equipment - No Processing 0.00

At Knelson Separator - 2' above ground Preparation of Equipment - No Processing 0.00

Near large Blue Slurry Separator - 5' above ground Preparation of Equipment - No Processing 0.00

Dredge Stock Pile - 3" above soil Preparation of Equipment - No Processing 1.69 - 3.78

Northern Stock Pile - 3" above soil Preparation of Equipment - No Processing 0.78

At time of site visit, there were electrical issues that were trying to be resolved, so there was no active processing operations that occurred during the day.
The air sampling today was to establish background levels of mercury at different areas of the project site. 

Outside Ambient Air Conditions (Temperature & Wind):     68-72 EF      5-10   mph   Overcast with sunny sky    Rain - within 24 hours

All air sampling conducted by Rick Beall; Entek Consulting Group, Inc.

Reference Levels: Cal/OSHA 8 hour PEL = 25 µg/M3 and Ceiling Limit = 100 µg/M3

Jerome J405 Mercury Vapor Analyzer; S/N 40500166
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July 3, 2019
NV5

Combie Reservoir Sediment & Mercury Removal Project
2701 Combie Road

Meadow Vista, CA 95722

Location Activity Concentration
µg/M3

Zero Check N/A 0.000

At jobsite trailer outside of door During processing of dredging material 0.000

Near Knelson separator 5' above ground During processing of dredging material 0.000

Top of shaker tank opening at raised platform above 10 mesh
screen

During processing of dredging material 0.000

Top of shaker tank opening at raised platform above 10 mesh
screen

During processing of dredging material 0.000

Top opening of Pod tank that was empty and not used During processing of dredging material 0.000

Near opening of shaker tank near outflow end During processing of dredging material 0.000

~2' above dredge inside of shaker tank near outflow end During processing of dredging material 0.000

Near Knelson separator During processing of dredging material 0.000

Near stainless steel box at Knelson separator During processing of dredging material 0.000

8" above bottom of opened top of 100 gal Rubbermaid bin at
Knelson separator 

During processing of dredging material 0.000

8" above bottom of opened top of second 100 gal Rubbermaid
bin at Knelson separator 

During processing of dredging material 0.000

General work area around the project site During processing of dredging material 0.000

3" above the stockpile of soil near the shaker tank During processing of dredging material 0.000

Outside Ambient Air Conditions (Temperature & Wind);  :     80-82 EF     0-5   mph   Ambient Conditions:     Rain - No

All air sampling conducted by Rick Beall; Entek Consulting Group, Inc.

Reference Levels: Cal/OSHA 8 hour PEL = 25 µg/M3 and Ceiling Limit = 100 µg/M3

Jerome 431-X Mercury Vapor Analyzer; S/N 3104 Page 1 of 2
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July 3, 2019
NV5

Combie Reservoir Sediment & Mercury Removal Project
2701 Combie Road

Meadow Vista, CA 95722

Location Activity Concentration
µg/M3

3" above the stockpile of dredged moist soil During processing of dredging material 0.000

Inside jobsite trailer During processing of dredging material 0.000 - 0.003

Inside of Conex container with 5 gal. containers of
concentrate from process

During processing of dredging material 0.000

Inside of opened 5 gal. container of concentrate from process
stored in Conex container

During processing of dredging material 0.000

At Oro Industries double spiral helix concentrator during its
operation

During processing of dredging material with the concentrator 0.000

Near opening of shaker tank after water removed with dredge
material present and being washed out

During processing of dredging material 0.000

3" above the bottom of the empty black Rubbermaid bin from
the helix concentrator

During processing of dredging material 0.000

3" above the water level in 5 gal. bucket from helix
concentrator

During processing of dredging material 0.000

Near Knelson separator During processing of dredging material 0.000

Head space of 8 ounce jar of water with sediment collected 
from helix concentrator

During processing of dredging material 0.000

3" above water level in 100 gal. Rubbermaid bin at Knelson
separator 

End of processing of dredging material 0.000

Inside of the 100 gal. Rubbermaid bin at Knelson separator
during emptying the water/sediment

End of processing of dredging material 0.000

Outside Ambient Air Conditions (Temperature & Wind);  :     80-82 EF     0-5   mph   Ambient Conditions:     Rain - No

All air sampling conducted by Rick Beall; Entek Consulting Group, Inc.

Reference Levels: Cal/OSHA 8 hour PEL = 25 µg/M3 and Ceiling Limit = 100 µg/M3

Jerome 431-X Mercury Vapor Analyzer; S/N 3104 Page 2 of 2
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NID Combie Reservoir Sediment and Mercury Removal Project May 24 and July 3, 2019 
 

   

Dredge pile on 5-24-19      Knelson Separator in operation on 7-3-19 

 

   

Shaker tank upstream of Knelson Separator   Shaker tank upstream of Knelson Separator 

 

   

Oro Industries Double Spiral Helix Concentrator   Oro Industries Double Spiral Helix Concentrator 



NID Combie Reservoir Sediment and Mercury Removal Project May 24 and July 3, 2019 
 

   

Inside of Conex storage container    General project site 

 

   

Processed soil/sediment being dredged    General project site 

 

   

General project site      General project site 
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The Sierra Fund 

103 Providence Mine Road Suite 101 – Nevada City, CA 95959 

(530) 265-8454 – info@sierrafund.org 

mailto:info@sierrafund.org
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About The Sierra Fund 

 

The Sierra Fund (TSF) is a nonprofit community organization dedicated to working in the spirit of 

service to the Sierra Nevada. We use the tools of science, policy, outreach and capacity building to 

pursue our mission to protect and restore ecosystem and community resiliency in California’s 

headwaters. 

Since 2006, The Sierra Fund has worked to identify, articulate, assess and implement ways to address 

the lasting cultural, environmental and human health impacts of California’s Gold Rush. For the last 14 

years we have been overwhelmingly successful in characterizing the problem, involving the community, 

and raising public awareness. In 2008 we released Mining’s Toxic Legacy, the first comprehensive report 

detailing the impacts of historic mining, data gaps, and recommendations for action. Since then, we have 

conducted educational presentations in all 22 counties of the Sierra Nevada, held biennial Reclaiming the 

Sierra (RTS) conferences to convene experts and stakeholders, convened experts as part of our 

Headwater Mercury Source Reduction Technical Advisory Committee (HMSR-TAC) since 2017, and 

released scientific studies to show the extent of contamination, human exposure, and best management 

practices. Key studies include our Gold Country Recreational Trails and Abandoned Mines Assessment (2010), 

The Gold Country Angler Survey (2011), Environmental Health Outreach Program Report (2014), Humbug 

Creek Watershed Assessment and Management Recommendations (2015), and most recently released our 

Headwater Mercury Source Reduction Strategy (2019). Copies of these documents as well as more 

information about our work may be obtained online at www.sierrafund.org or by contacting The Sierra 

Fund directly. 

The Sierra Fund 

103 Providence Mine Road Suite 101 – Nevada City, CA 95959 

(530) 265-8454 – info@sierrafund.org 

www.sierrafund.org and www.reclaimingthesierra.org 

mailto:info@sierrafund.org
http://www.reclaimingthesierra.org/
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Executive Summary 

In the hydraulic mining-impacted region of the Sierra Nevada, CA, USA, efforts to address 

reservoir sedimentation are complicated by the presence of mercury contaminated sediment. 

Sediment removal and maintenance activities in water bodies listed as impaired for mercury 

under the Clean Water Act, must address contaminant mobilization while still maintaining flood 

control, water supply, and power generation in the face of a changing climate.   

By developing models that predict mercury concentrations it allows for real-time monitoring 

and provides Nevada Irrigation District (NID) and its partners with adaptive management 

capabilities and valuable insight to mercury fate and transport during reservoir maintenance 

activities like sediment removal.  

At the Lake Combie Sediment Removal Project, a 303(d) listed water body impaired for 

mercury, two continuous real-time data collection platforms (DCP’s) were installed and paired 

with grab samples for filtered (f-THg) and particulate (p-THg) mercury and dissolved organic 

carbon (DOC). Real-time continuous monitoring stations were outfitted with the ability to 

collect high frequency data such as turbidity, total suspended solids (TSS), total dissolved solids 

(TDS), and fluorescent dissolved organic matter (fDOM).  An ANOVA multiple regression 

analysis for the prediction of filtered and particulate mercury concentrations were developed 

using data collected from the platform located at the upstream end of the project.  

The United States Geological Survey (USGS) and The Sierra Fund (TSF) collected grab samples 

for mercury that were used to build the ANOVA multiple regression analysis for use as 

mercury prediction proxies. Particulate and filtered mercury proxies created using an ANOVA 

multiple regression analysis were statistically significant with r-squared values of 0.776 and 0.786 

respectively.  

This approach to mercury monitoring is an improvement to current trace metal sampling 

protocols because it allows for real time decisions to be made about operations to reduce the 

propagation of mercury contamination.  Additionally, this effort aims to provide the framework 

for widespread real-time mercury monitoring in the hydraulic mining-impacted region of the 

northern Sierra Nevada. Each model is site specific and would have to be built based on site 

specific environmental conditions, but once built can be used over a range of conditions with 

ongoing maintenance.  
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Introduction 

Lake Combie Reservoir, owned and operated by the Nevada Irrigation District (NID), is 

located in the Sierra Nevada approximately 60 miles northeast of Sacramento and lies within 

the Bear River Watershed between Rollins and Camp Far West reservoirs. The Bear River 

watershed was one of the Sierra Nevada’s most severely impacted by hydraulic mining and 

mercury contamination (May et al., 1999). Combie Reservoir at its conception held 5,555 acre-

feet of water storage. Until 2003, NID hired contractors that removed accumulated sediment 

from behind the reservoir. In 2003 sediment removal was halted because the dredging of 

accumulated sediment was re-suspending mercury within the water column and creating a clean 

water act violation. Termination of accumulated sediment removal presented NID with a water 

supply, flood management and ecological impairment issues at the Lake Combie Reservoir. 

Currently Lake Combie Reservoir is 303(d)-listed as impaired for mercury by CA Regional 

Water Quality Control Board and has a site specific fish consumption advisory for mercury by 

the Office of Environmental Health Hazard Assessment (OEHHA, 2009). 

 

This Report covers the real-time monitoring and mercury predictive ability component of the 
Lake Combie Reservoir Sediment and Mercury Removal Process. During a NID Board of 

Directors meeting on March 13th, 2019, The Combie Reservoir Sediment and Mercury Removal 

Project intensions were laid out as: 

 

• Remove accumulated sediment and mercury from Combie Reservoir, thus restoring 

reservoir capacity for agriculture, domestic drinking, hydroelectric power generation 

and recreation use. 

• Measure and analyze ecological effects of methylmercury (MeHg) concentrations in 

Combie prior to and post removal activities. 

• Develop an efficient, compliant and sustainable combination of processes for sediment 

removal at similar mercury-impacted reservoirs. 

Implementation of the real-time monitoring component and mercury predictive ability during 

the Combie Reservoir Sediment and Mercury Removal Project aids in the reproducibility of 

compliance and sustainability among future sediment removal projects at similarly mercury 

impacted reservoirs in the state. 
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Sampling Plan 

Monitoring for the Lake Combie Sediment and Mercury Removal Project was designed to 

evaluate the difference between the background water quality in the Bear River (LC1) and the 

process effluent prior to the release of any effluent to Lake Combie.  The greater than 

expected infiltration rates in the detention ponds meant that the process effluent was not 

released to Lake Combie. In order to continue with the real time monitoring efforts, a 3,000-

gallon poly tank was placed in line following the coagulant treatments to allow for process 

water monitoring (LC2) (Figure 1). This location allowed for the water quality of the effluent to 

be monitored as if it were to be released to the reservoir, when in fact it discharged to an 

unlined pond and infiltrated. Water quality station locations were selected so that a comparison 

could be made of mercury concentrations and ancillary water quality parameters in the event of 

a release between the process effluent (LC2) at the time of release to background Bear River 

conditions (LC1).   

Grab samples were collected at paired timing intervals to capture ancillary parameters related 

to resultant sample concentrations.  Grab samples were collected from both the LC1 and LC2 

water quality stations on an hourly basis during processing of the dredged Combie Reservoir 

sediments and while pumping into the 3,000-gallon poly tank occurred (August 7th-12th, 2019).  

Samples collected in August at the LC1 background water quality station were during base flow 

conditions with little variability in water quality parameters. Following processing completion, 

additional grab sampling occurred at LC1 water quality station March-April, 2020 to capture 

peak storm runoff events. Storm sampling was conducted in an effort to increase the range of 

variability of turbidity during sample collections.  

The U.S Geological Survey (USGS) collected grab samples for total and filtered mercury and 

ancillary water quality parameters (Nov, 2017-Jun,2019) at the CR1-A and CR1-D locations 

shown in Figure 1. USGS grab sampling occurred during or immediately following precipitation 

events in an effort to capture storm runoff events.  
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Figure 1. Lake Combie Sediment and Mercury Removal Project Layout 
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Equipment and Maintenance 

 

Figure 2. LC1 Daily Report Depicting the Previous 

Seven Days of Data for Temperature, Specific 

Conductivity, pH, Dissolved Oxygen, FDOM, and 

Turbidity. 

 

 

 

 

The LC1 and LC2 stations were scheduled to collect a data point for all parameters listed 

above on a 15-minute interval. Data were then downloaded on a weekly basis via remote 

access and stored on The Sierra Fund server. In order to maintain data integrity both EXO 2’s 

at LC1 and LC2 were calibrated and cleaned on a monthly basis. Figure 2 shows the amount of 

bio-fouling on the YSI sonde following one month of deployment at LC1. Additionally, EXO 

deployment tubes were scrubbed free of any growth both inside and out to limit the possibility 

of micro climate bias of data. 

 

The Lake Combie 1 (LC1) water quality data collection 

platform (DCP) was located on the Bear River, 

upstream of process intake pumps. This location was 

chosen to represent background water quality levels, or 

the benchmark for process effluent to be compared to. 

Data collections were done using a Yellow Springs 

Instrument (YSI) EXO 2 Sonde capable of monitoring: 

temperature, specific conductivity (SpC), dissolved 

oxygen (DO), pH, fluorescence of dissolved organic 

matter (FDOM), turbidity, total suspended solids (TSS), 

total dissolved solids (TDS), and depth. The DCP was 

outfitted with a Campbell Scientific CR6 Data Logger 

and C210-V Cellular Module powered that was 

powered by a 60-watt solar panel and a single 84 AH 

deep cycle battery. 

The Lake Combie 2 (LC2) water quality data collection 

platform was located on the downstream end of the 

processing plant in a 3,000-gallon poly tank, prior to 

where effluent would have been released into the Bear 

River. The LC2 DCP hardware assembly is the same as 

that of LC1 described above. Remote access to both 

DCP’s via the cellular module allowed for real-time 

monitoring capabilities, capable of providing project 

managers with email notifications if exceedances 

occurred above identified parameter thresholds. Data 

collection platforms were also coded to send daily 

reports to mangers and stakeholders of the previous 7 

days of data on a scheduled interval (Figure 2). 
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Figure 3. Photo of YSI EXO2 Bio-fouling After Four Weeks of Deployment at LC1 

Monthly instrument calibrations consisted of a 2-point specific conductivity calibration, 3-point 

pH calibration, 2-point turbidity calibration, dissolved oxygen calibration and a FDOM standard 

check. FDOM probes were calibrated against Quinine Sulfate Standards at the USGS California 

Water Science Center, Organic Matter Research laboratory prior to deployment.  

Grab Sampling 

A total of 22 grab samples for the analysis of total mercury (THg), filtered mercury (f-THg), 

total suspended solids (TSS) and dissolved organic carbon (DOC) were collected at both DCP’s 

during process operation (Aug, 7th-12th 2019). Four additional grab samples were collected for 

the analysis of total mercury (THg), filtered mercury (f-THg), and total suspended solids (TSS) 

following process shutdown at LC1 (Aug, 2019-April, 2020). Filtered mercury concentrations 

were subtracted from total mercury concentrations to quantify the particulate mercury (p-

THg) fraction. Paired DCP monitoring and grab sample results for f-THg and calculated p-THg 

concentrations provided the dataset for the predictive modeling development for the Lake 

Combie Sediment and Mercury Removal Project. Samples were collected using the “Clean 

Hands/Dirty Hands” technique (USEPA, 1996). Field blanks were also collected on a ten 

percent basis to demonstrate sample collections were not contaminated during the collection 

procedure or while in transit.  

Background monitoring and samples collected at the Lake Combie Sediment and Mercury 

Removal Project were captured during the lower end of expected variation of mercury and 

turbidity values associated with low flow portions of the water year. To widen our range of 

mercury concentrations and turbidity values in the model prediction dataset, results from USGS 

mercury sampling at Lake Combie were incorporated into the dataset. USGS collected samples 

from the Bear River at the Gravel Pit Rd bridge crossing (CR1-A) and the outlet of Lake 

Combie Pond (CR1-D) (Figure 1). 
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Sample Handling 

Mercury, dissolved organic carbon, and total suspended solids samples were kept below 4°C in 

coolers for shipment to laboratories. Mercury and total suspended solids samples were shipped 

overnight to Brooks Applied Laboratory (BAL) for analysis. Dissolved organic carbon samples 

were shipped to the United States Geological Survey (USGS), Water Science Center Organic 

Matter Research Laboratory (OMRL) weekly for analysis. 

Laboratory Methods 

Mercury laboratory analysis were conducted by BAL utilizing EPA Method 1631, Revision E: 

Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence Spectrometry 

with the appropriate quality control and assurances followed. Dissolved Organic Carbon 

laboratory analysis were conducted by USGS using a high-temperature catalytic combustion, 

Shimadzu TOC-VCSH total organic carbon analyzer (Shimadzu Scientific Instruments, 

Columbia, MD), using a modified version of the EPA method 415.3 (USEPA, 2005). The 

accuracy and precision of the DOC measurements were within 5% of the internal standard 

(caffeine), laboratory replicates, and matrix spikes. 

Results 

The combined dataset of TSF and USGS sampling effort (n=65) resulted in particulate mercury 

concentrations ranging from 0.75 to 104.17 ng/L and filtered mercury concentrations (n=65) 

ranging from 0.17 to 24.29 ng/L. Total suspended solids samples (n=20) results ranged from 0.4 

to 20.4 mg/L. Data points for FDOM, turbidity and TDS collected simultaneous with mercury 

sampling had predictive qualities for p-THg and f-THg concentrations. Reduced stepwise 

ANOVA multiple regression analysis were performed using the entire mercury and ancillary 

dataset and the following equations were produced: 

Predictive p-THg Proxy: 

 

 

 

 

Model resulted in a R2

 

value of 0.776 with a residual standard error of 0.719 on 62 degrees of 

freedom. The predictive equations above can be written into the DCP coding to produce real-

time data calculations for particulate mercury concentrations in addition to ancillary data 

collection. 

Figure 4 below depicts the resultant predicted particulate mercury concentrations at the LC1 

station throughout the study period in red. Paired with the p-THg time series are the Brooks 

Applied Laboratory grab sample results for p-THg signified by the black points. Grab sampling 

points are oriented on the timeline by their specific date and time of collection. Particulate 

mercury samples collected by the USGS are not shown on this figure as they do not have a 

corresponding time series of data collected by the DCP at LC1. 

 

Where: 

X1=Turbidity
 

(FNU) 

X2=TDS (mg/L) 

 

 

𝑝 − 𝑇𝐻𝑔 (
𝑛𝑔

𝐿
) = 𝑒0.297+ 1.197(ln(𝑋1))−0.025(𝑋2) 
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Figure 4. Particulate Mercury (p-THg) Predicted (red line) and Grab Sampling Concentration (ng/L) Results (black dots). 

 

Predictive f-THg Proxy: 

 

 

 

 

 

Model resulted in a R2

 

value of 0.787 with a residual standard error of 0.5135 on 61 degrees of 

freedom. The predictive equations above can be written into the DCP coding to produce real-

time data calculations for filtered mercury concentrations in addition to ancillary data 

collection. 

 
Figure 5 below depicts the resultant predicted filtered mercury concentrations at the LC1 

station throughout the study period in green. Paired with the f-THg time series are the Brooks 

Applied Laboratory grab sample results for f-THg signified by the black points. Grab sampling 

points are oriented on the timeline by their specific date and time of collection. Filtered 

Where: 

X1=Turbidity (FNU) 

X2=TDS (mg/L) 

X3=FDOM (QSU) 

 

 

𝑓 − 𝑇𝐻𝑔 (
𝑛𝑔

𝐿
) = 𝑒−1.044+0.77(𝑋1)−0.0245(𝑋2)+0.557(𝑙𝑛(𝑋3)) 



13 
 

mercury samples collected by the USGS are not shown on this figure as they do not have a 

corresponding time series of data collected by the DCP at LC1. 

 

 

Figure 5.Filtered Mercury (f-THg) Predicted and Grab Sampling Concentration (ng/L) Results. 

Figure 6 below depicts the time period from August 8th, 2019 to August 12th, 2019 when the 

Combie Sediment and Mercury Removal Project was processing and treating dredged 

sediments and pumping to the LC2 station in the 3,000-gallon poly tank. The total mercury 

(THg) concentrations shown in the LC2 time series represents the THg level following 

processing and prior to release to the detention pond or Combie reservoir if needed.  
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Figure 6. Total Mercury (THg) Concentrations (ng/L) in Process Effluent (LC2) Compared to Bear River Background (LC1) 

 

Conclusions 

Particulate (p-THg) and filtered (f-THg) mercury prediction models were developed for the 

Lake Combie Reservoir, similar relationships are expected in areas affected by legacy mercury 

contamination. This framework for model generation will have to be developed on a site by site 

basis.  

Model outputs for the prediction of p-THg and f-THg suggest that the use of real-time 

monitoring at the Lake Combie Sediment Removal Project can provide NID and its partners 

with adaptive management capabilities.  

Twelve of the 65 samples exceeded the 50 ng/L guideline for total mercury (California Toxic 

Rules (CTR) (USEPA, 2000)). These samples were essential to increase the statistical 

significance of the predictive models over a wider range of conditions. All 12 exceedances were 

collected by the USGS during storm sampling events at the CR1-A and CR1-D locations (Figure 

1), highlighting the importance of the temporal variability in water quality conditions and 

sampling timing. 



15 
 

Through comparison of the LC2 THg concentrations to the corresponding time stamped LC1 

THg concentration you can see that the process effluent was at or below the current 

background level of THg. The spike in THg at the LC2 station on the morning of August 12th 

was caused by a sudden pulse of untreated effluent through the poly tank. Although this effluent 

was not released to the Bear River, data collection like this instance presents the reactive ability 

the real-time data collection can provide to project managers and operators and the 

importance of a water treatment step prior to release.  

The comparison of LC1 and LC2 THg concentrations during processing proved that the 

Combie Reservoir Sediment and Mercury Removal Project effectively removed accumulated 

sediments, treat resultant water, and could have returned effluent flow back to the reservoir 

without releasing effluent with elevated mercury concentrations. 

Recommendations 

The Sierra Fund recommends that the monitoring and sampling effort at the water quality 

station(s) (LC1 and LC2) be continued during future sediment removal and processing activities 

at the Lake Combie Sediment and Mercury Removal Project. The real-time monitoring network 

will allow NID to monitor the efficiency of mercury removal during sediment removal and 

processing in real-time. The use of the Hg predictive equations coupled with the Data 

Collection Platform’s and regular maintenance and calibration of instruments will allow NID to 

continue operational efforts while ensuring the protection of downstream environments from 

Hg propagation.  

Having the ability to calculate statistically significant p-THg and f-THg concentrations 

instantaneously is revolutionary in the realm of trace metal sampling. For Lake Combie and 

other similarly mercury contaminated reservoirs within the Sierra Nevada, this framework of 

data collection will facilitate the growth and scale of addressing Hg-contaminated sediment 

within reservoirs.  Application of this framework will result in increased flood control, water 

supply, and power generation in the face of a changing climate. The Sierra Fund recommends 

that NID implement this monitoring and sampling framework at future reservoir sedimentation 

projects, such as the Greenhorn Sediment Removal at Rollins Reservoir Project.  
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APPENDIX L 
 
Cost Summaries 

  



2018 Cost
2018 Mob

Start 9/24/2018 53,000.00$                    38000 CY
End Mob/Demob 82,000.00$      

Onsite Mgmt Setup 353,724.86$    
Start 9/24/2018 210,200.00$                  Maintenance  337,106.70$    
End 11/3/2018 Excavation (Dry) 442,179.40$     38000 11.64$    For Excavation (DRY) alone

Health & Safety Indirect 330,280.00$    
Start 4,000.00$                       1,545,290.96$  38000 40.67$    Total All In Per CY
End

Travel Lodging
Start 73,330.00$                   
End

Bond
Start 42,750.00$                   
End

2018 Plant Setup
Start 27‐Sep 14,067.76$                   
End

Road Rehab
Start 9/25/2018 52,803.50$                   
End 10/6/2018

Clear & Grub
Start 9/28/2018 22,125.20$                   
End 10/2/2018

Stockpile Setup
Start 10/12/2018 24,531.90$                   
End 10/13/2018

Stockpile Mgmt
Start 2‐Oct 115,000.00$                 
End 3‐Nov

SWPPP
Start 10/5/2018 81,000.00$                   

10/20/2018
Dike Rehab

Start 9/28/2018 73,000.00$                   
End 11/2/2018

Main Haul Route
Start 10/2/2018 88,303.20$                   
End 11/3/2018

Mat Install &remove
Start 9/28/2018 220,000.00$                 
End 11/1/2018

Excavation (Dry)
Start 442,179.40$                 
End



2019 Cost
2019 Mob Mob/Demob 64,000.00$           

Start 4/30/2020 64,000.00$        Setup 661,016.00$        
End Operation 502,100.00$        

Onsite Haul ‐ CO Dredge 820,000.00$        
Start 4/30/2020 70,000.00$        Indirect 306,000.00$        
End Change Order 70,000.00$           

Onsite Mgmt & EQ Support 2,423,116.00$      10000 242.31$  Total All In Per CY
Start 224,000.00$     
End

Health & Safety
Start 10,000.00$       
End

Travel Lodging
Start 72,000.00$       
End

2019 Plant Setup & Operation
Start 441,000.00$     
4/30‐6/3 173,420.00$    

6/3‐7/2/19 135,858.00$    

7/2‐7/17/19 46,708.00$      

7/18‐8/6 59,569.00$      

8/7‐8/20 25,445.00$      

End
2019 Dredge Assembly

Start 80,000.00$       
End

2019 Dredge Operation
Start 820,000.00$     
End

2019 Pipe Welding
Start 72,916.00$       
End

Install Booster Pump
Start 7,100.00$         
End

Stockpile Mgmt
Start 133,600.00$     
End

SWPPP & Hydroseed
Start 170,000.00$     

2019 Sediment Pond Setup
Start 60,000.00$       
End

2019 Pond Operation
Start 190,000.00$     
End

Sierra Fund Op
Start 8,500.00$         
End
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ABOUT THE SIERRA FUND 

The Sierra Fund (TSF) is a nonprofit community organization dedicated to working in the spirit 

of service to the Sierra Nevada. We use the tools of science, policy, outreach and capacity 

building to pursue our mission to protect and restore ecosystem and community resiliency in 

California’s headwaters. 

Since 2006, The Sierra Fund has worked to identify, articulate, assess and implement ways to 

address the lasting cultural, environmental and human health impacts of California’s Gold Rush. 

For the last decade we have been overwhelmingly successful in characterizing the problem, 

involving the community, and raising public awareness. In 2008 we released Mining’s Toxic 

Legacy, the first comprehensive report detailing the impacts of historic mining, data gaps, and 

recommendations for action. Since then, we have conducted educational presentations in all 22 

counties of the Sierra Nevada, held a biennial Reclaiming the Sierra (RTS) conference to 

convene experts and stakeholders, and released scientific studies to show the extent of 

contamination and human exposure. Key studies include our Gold Country Recreational Trails and 

Abandoned Mines Assessment (2010), The Gold Country Angler Survey (2011; update to be released 

in 2018), Environmental Health Outreach Program Report (2014), and Humbug Creek Watershed 

Assessment and Management Recommendations (2015). Copies of these documents as well as 

more information about our work may be obtained online at www.sierrafund.org or by 

contacting The Sierra Fund directly. 

 

The Sierra Fund 

103 Providence Mine Road Suite 101 – Nevada City, CA 95959 

(530) 265-8454 – info@sierrafund.org 

www.sierrafund.org and www.reclaimingthesierra.org 
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Overview 

 

Mercury is a contaminant prevalent in aquatic ecosystems across the United States (Herger and 

Edmond, 2012; Wentz et al., 2014). In a methylated form it has the capacity to enter the food 

web, both biomagnifying and bioaccumulating as it moves up through the trophic levels (Davis 

et al., 2007; May et al., 2000; State Water Resources Control Board (SWRCB), 2010; Wentz et 

al., 2014; Wiener and Suchanek, 2008). In the state of California, watersheds in regions where 

historic mercury or gold mining activity occurred are especially impacted by mercury, with 

many listed as impaired for mercury under Section 303(d) of the Clean Water Act (Central 

Valley Regional Water Quality Control Board (CVRWQCB), 1998; SWRCB, 2010). Data 

indicate that some fish in mining impacted regions can have very high levels of mercury (>1 

ppm) in their tissue, potentially posing a threat to public health (May et al., 2000). Consumption 

of contaminated fish is the main route of human exposure to mercury (Carrasco et al., 2011; 

Engelberth et al., 2013; Lepak et al., 2009; May et al. 2000; Wiener and Suchanek, 2008). 

Providing fish consumption advice through state-issued advisories is a strategy used by public 

health agencies to limit human exposure to mercury-contaminated fish.  

 

In 2015, The Sierra Fund (TSF) launched our “Post It Day” project to ensure that state-issued 

fish consumption advice is posted at applicable Sierra Nevada water bodies in SWRCB Region 

5. The project specifically sought to remedy the lack of accessible information about mercury in 

locally caught fish in the Yuba and Bear River watersheds, while creating a model protocol that 

can be replicated in other mercury-impacted areas of the Sierra Nevada and California as a 

whole. Over the last three years, TSF’s Post It Day Project has used an innovative approach to 

inform and involve stakeholders in Grass Valley and Nevada City to participate in a volunteer 

event resulting in the posting of state-issued fish consumption advisories at the locations where 

people are fishing. Since 2015, 60 volunteers have directly posted nearly 100 locations at over 

20 water bodies in five watersheds. Of these, nine target waterbodies have been posted with 

advice in both Spanish and English.  

 

The following document outlines a model protocol for posting fish consumption advisories 

issued by the California Office of Environmental Health Hazard Assessment (OEHHA) based on 

the results of this project. This document quantifies the results of the efforts and analyzes 

lessons learned. It makes step-by-step recommendations for implementing the protocol, and 

suggests the appropriate level of implementation. This document has been posted online at The 

Sierra Fund’s website and has been distributed digitally to organizations, tribal leadership and 

local government officials, as well as local agencies (environmental health and planning offices) in 

other areas of the Sierra Nevada that are facing a similar problem with mercury-contaminated 

water bodies. 

 

Background 

Mercury in California  

 

In contrast to the Eastern United States, where mercury is associated with coal-based energy 

generation, in California, past gold and mercury mining activities constitute the primary source 
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of mercury in the aquatic environment (Davis et al., 2007; Lim et al., 2013, p. 7; Domagalski, 

2001). Of the nine regional water quality boards in California, Region 5 (Central Valley Regional 

Water Quality Control Board) is the most significantly impacted by legacy mining activities and 

lakes with high mercury levels in bass have been found primarily in this region (Lim et al., 2013). 

At the height of the California Gold Rush, gold processing was the primary use of mercury in 

the United States (Wiener and Suchanek, 2008). Much of the 26 million pounds of mercury that 

was used in gold mining operations in California was lost to the environment (Alpers et al., 

2005; Churchill, 1999; Wentz et al., 2014). The rate of mercury loss during gold processing has 

been estimated to be 10 to 30 percent per season and, as a result, mine sites are often 

associated with contaminated sediments (Alpers et al., 2005). All told, as much as 6,000 metric 

tons of mercury was lost to the California environment during legacy mining activities (Wentz 

et al., 2014, p. 33). See Figure 1.  

 

 
 

Figure 1: Map of Legacy Gold and Mercury Mines in California: Mercury mines occur primarily 

in the Coast Range. Mercury was imported to the Sierra Nevada for use in processing at gold mines. 

Map Source: USGS Fact Sheet 2005_3014_v1.1. 

 

Within the state of California, numerous abandoned mine sites continue to release mercury-

contaminated sediment in the present day (Wentz et al., 2014; Wiener and Suchanek, 2008; 

California Department of Conservation (CDOC), 2000). There are hundreds of mines, mine 

features (including tunnels, adits, tailing sites, and debris control dams), and sediment deposits 

in watersheds that have yet to be assessed or cleaned up (Davis et al, 2007). Many of 

California’s lakes, rivers, and reservoirs are impacted by mercury and many water bodies with 

fish consumption advisories are in mining-impacted systems (Davis et al. 2008; Lim et al., 2013; 
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Wiener and Suchanek, 2008). Research has found that there is a positive correlation between 

mercury bioaccumulation in aquatic ecosystems and the intensity of historic hydraulic mining 

(Alpers et al., 2017; Hunerlach et al., 1999).  

 

Fish consumption represents the primary pathway for human exposure to mercury in most 

populations (Carrasco et al., 2011; Engelberth et al., 2013; Lepak et al., 2009; May et al., 2000; 

Wiener and Suchanek, 2008). Consequently, accurate and abundant fish tissue data are key to 

assessing exposure risk. In the United States, mercury contamination is the reason for the vast 

majority of fish and wildlife consumption advisories (Wentz et al., 2014; Wiener and Suchanek, 

2008). In 2006, mercury was responsible for 80%, or 3,080, of all fish consumption advisories 

posted in the U.S. (Wiener and Suchanek, 2008).  

 

Mercury and Human Health 

 

Mercury is a developmental neurotoxin with human health impacts that are numerous and well-

documented (Adams and Denton, 2008; OEHHA, 2008; Lepak et al., 2009; Lim et al., 2013; 

Wentz et al., 2014; Wiener and Suchanek, 2008). Exposure to mercury is linked to adverse 

outcomes that can include damage to the brain, nervous system, kidneys, immune system, and 

cardiovascular health (Engelberth et al., 2013; Stern and Korn, 2011). Methylmercury exposure 

is especially dangerous for pregnant women because the compound easily passes through the 

placenta and the blood-brain barrier (Adams and Denton, 2008). The effects of mercury 

exposure most frequently cited are neurological impacts on fetuses during the third trimester 

(Wentz et al., 2014). Children whose nervous systems are still developing are also considered 

sensitive populations for mercury exposure (OEHHA, 2008; Lepak et al., 2009; Lim et al., 2013; 

Wiener and Suchanek, 2008). As such, concerns about methylmercury exposure tend to focus 

on the potential for neurotoxicity during fetal and early childhood development (Lepak et al., 

2009; Wiener and Suchanek, 2008).  

 

Fish Consumption Advisories 

 

One public health strategy to reduce mercury exposure is fish consumption advisories. Fish 

consumption advisories delineate parameters for the safe consumption of fish based on the 

level of contamination. Advisory information is communicated in terms of species, demographic 

group, and the recommended maximum number of meals of mercury-contaminated fish species 

that can safely be eaten per week or month. Advisories can be “an important management tool 

because adverse health consequences can be averted while avoiding potentially large clean-up 

costs” (Jakus et al., 1998, p. 1019). However, “advisories are considered voluntary 

recommendations regarding fish consumption and are not subject to regulation” (Scherer et al., 

2008, p. 1604). Furthermore, some research suggests that even where advice is posted it may 

not have the intended impact because “many anglers and fish consumers are not knowledgeable 

about risk messages, advisory content rationale, or suspected health risks” (Beehler et al, 2003, 

p. 100).  

 

Due to the fact that the populations with the greatest mercury exposure risk are fetuses and 

children under 18 years of age, the consumption guidelines are more restrictive for children 

and women of childbearing age. Data on children were used to provide the scientific basis for 
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the current chronic reference dose (RfD) for methylmercury that was developed by the United 

States Environmental Protection Agency (USEPA) (IRIS, 2001; Wentz et al., 2014).  A chronic 

reference dose is “an estimate (with uncertainty spanning perhaps an order of magnitude) of a 

daily oral exposure for a chronic duration (up to a lifetime) to the human population (including 

sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during 

a lifetime” (IRIS, 2011). 

 

Other at-risk groups include Native Americans, anglers (individuals who fish regularly for 

subsistence or sport), and ethnic minorities (in particular Asian populations). These groups 

“often have rates of fish consumption many times higher than that of the general United States 

population, making them more vulnerable to exposure from this pathway” (Judd et al., 2015, p. 

2428). Furthermore, subsistence fishermen may have fewer options for obtaining healthy 

protein sources and may rely on supplementing their food budget with locally caught fish. 

Recently it has been suggested that the inability of California Native American tribes to safely 

consume fish in historic quantities due to mercury contamination may constitute a violation of 

the Clean Water Act because these populations are being prevented from enjoying the full 

designated beneficial use-values of their local water bodies (Shilling et al., 2014). In fact, the 

existence of state-issued fish consumption advisories should be taken as an indication that 

pollutants are having an impact on the fishing beneficial use of water bodies in California (Davis 

et al., 2007). 

 

In July 2017, the USEPA and the State Water Resources Control Board (SWRCB) strengthened 

protections for populations with high rates of fish consumption by passing new statewide water 

quality objectives to limit mercury in fish tissue with the goal of protecting human health and 

that of fish-consuming wildlife. The standards designate three specific beneficial use categories 

to account for tribal cultural, tribal subsistence, and non-tribal subsistence fishing. 

 

Within the state of California, OEHHA is the public health agency responsible for the 

development of fish consumption advisories. When developing fish consumption advisories 

based on mercury, OEHHA compares mercury concentrations (often the arithmetic mean) in 

fish tissue for each species (by species) to the Advisory Tissue Levels (ATLs) for methylmercury 

(OEHHA, 2008). ATLs “provide a number of recommended fish servings that correspond to 

the range of contaminant concentrations found in fish and are designed to prevent consumers 

from being exposed to more than the average daily reference dose for non-carcinogens” 

(OEHHA, 2008). Most advisories that OEHHA issues are for a specific site, such as a bay, river, 

or reservoir.  OEHHA issues site-specific fish consumption advisories for water bodies with 

sufficient fish tissue data. Site-specific data are preferred in developing fish advisories because 

they more accurately represent the conditions of a water body, its fish species population, and 

their contaminant concentrations.   

 

OEHHA has also issued a Statewide Advisory for Eating Fish from California’s Lakes and 

Reservoirs Without Site-Specific Advice (the “Statewide Advisory”). The Statewide Advisory 

applies to all lakes and reservoirs that lack sufficient data, or have yet to be evaluated. It was 

developed using samples from hundreds of water bodies across the state where advisories had 

not been issued at that time (Lim et al., 2013).  Because of the uncertainty related to the 

mercury levels in fish caught from these water bodies, OEHHA used a more health-protective 
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approach in developing the Statewide Advisory, and developed advice using the 90th percentile 

value of the mean mercury concentration in fish tissue rather than the average (Lim et al., 

2013). See Figures 2 and 3 for the Statewide advisory and an example of a site-specific advisory 

issued by OEHHA. 

 

  
Figure 2 (l) Statewide Advisory and Figure 3 (r) Site-Specific Advisory: The Statewide 

Advisory (l) developed by OEHHA applies to all California lakes and reservoirs that lack site-specific 

advice. Site-specific advice has been issued for Rollins Reservoir (r), however, there were only sufficient 

data for advice to be issued for one species, Catfish. Figure Source: https://oehha.ca.gov/fish/advisories. 

 

The Post-It Day Project 

 

Angler survey research conducted by The Sierra Fund indicates that in the Gold Country, 

mercury-contaminated local water bodies are frequented by anglers who consume their catch 

and feed it to their families (The Sierra Fund, 2011). Sierra Nevada anglers may be at risk for 

mercury exposure due to a lack of access to key information. This information gap hinges on 

the fact that no water body owner or operator is required to post the state’s advice. The 

Sierra Fund’s “Post-It Day” event, launched in 2015 with funding from the CalEPA 

Environmental Justice Small Grants Program, aims to raise public awareness about the dangers 

of consuming mercury-contaminated fish and increase the amount and accessibility of 

information on local fish consumption. This event consists of an annual one-day volunteer led 

effort to post state-issued fish consumption advisories at local water bodies where they apply.  

 

The overarching goal of the project is to provide anglers with information about the three 

critical components of fish consumption advisories: (1) species of fish being consumed; (2) 

population group consuming the fish (women 18 to 45 years (typically considered childbearing 

age) and children 1 to 17 years; and women over 45 years and men); and (3) frequency of 

consumption. Anglers who have access to and understand fish consumption advisories are 

armed with the tools that they need to enjoy low-mercury local fish as a healthy addition to 

their diet. 

https://oehha.ca.gov/fish/advisories
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The core activities conducted as part of the Post-It Day project were specifically designed to be 

achieved by community-based organizations. Nevada County, where this pilot project was 

launched, has a history of citizen-based activism around environmental issues. Thousands of 

residents have stepped up to advocate for Wild and Scenic status for local rivers, to save state 

parks, and to participate in annual river clean-ups. However, despite the engagement of the 

local environmental activist community, the threats to public health and the environment that 

result from mercury from historic mining have until recently not been acknowledged. 

Collaboration between four community-based organizations (The Sierra Fund, South Yuba 

River Citizens League, Wolf Creek Community Alliance, and Sierra Native Alliance) has both 

increased the number of stakeholders able to articulate and use accurate information about 

local fish consumption, and strengthened local commitment to addressing mercury 

contamination of publically accessible water bodies. 

 

Over three years the Post-It Day pilot project resulted in over 200 fish consumption advisory 

signs directly posted, over 100 fish consumption advisory signs delivered to water body owners 

and operators for internal posting, the translation of five regional site-specific advisories into 

Spanish, and the development of a model posting protocol that can be adopted locally and in 

other communities. The eight step model posting protocol is described below. Methods for 

increasing the available information on mercury in fish through the development of targeted 

educational materials are described beginning on page 17. The outcomes of The Sierra Fund’s 

three consecutive years of Post-It Day events (2015 - 2017) and related fish mercury projects 

are quantified and evaluated in the final section of this document. Best practices and lessons 

learned are described and recommendations are made for implementing this protocol to post 

state-issued fish consumption advisories in other regions of the state.  

 

Protocol 

 

Introduction 

 

This protocol is intended for water bodies that are Clean Water Act 303(d) listed as impaired 

for mercury and for which the Office of Environmental Health Hazard Assessment has issued 

site-specific fish consumption advice or are included under the Statewide Advisory. The 

protocol provides direction for organizations interested in coordinating and executing one-day 

volunteer events to post a large number of popular fishing locations with applicable fish 

consumption advice. 

 

CWA 303(d) list status can be checked here: 

https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml 

OEHHA fish consumption advisories can be checked here: 

https://oehha.ca.gov/fish/advisories 

  

https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2012.shtml
https://oehha.ca.gov/fish/advisories
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STEP 1: Identify Partners and Contact Key Stakeholders 
 

Identify partners and contact key stakeholders in advance to provide broad, 

community-based support for the project. The first step is to identify project partners 

and key stakeholders. Efforts to post-state issued fish consumption advisories may appeal to 

organizations that address watershed issues, public health, environmental justice, water 

recreation and fishing. These individuals and groups should be contacted at the initiation of the 

project so that they are empowered and involved from the outset. Efforts should be made to 

identify and include vulnerable populations and those who serve them in the dialogue (for 

example health care professionals serving families, local fishing clubs, and Tribal leaders). These 

groups likely already have a distinct community base from which event volunteers may be 

recruited. To this end, it is prudent to include at least one membership-driven organization to 

enable effective volunteer solicitation.  

 

Key Outcomes: A diverse contingent of partners and stakeholders who are supportive of the 

project. 

 

STEP 2: Identify Posting Locations 

 

Collaboratively identify posting locations with project partners and key 

stakeholders. Stakeholders should collaborate on the identification of water bodies to target 

for posting of OEHHA-issued fish consumption advisories including the Statewide Advisory for 

Eating Fish from California’s Lakes and Reservoirs Without Site-Specific Advice, Statewide 

Advisory for California Coastal Locations Without Site-Specific Advice, Advisory for Fish that 

Migrate (caught in California river, bays, and coastal ocean waters) and/or site-specific advice 

that has been issued by OEHHA. Collective brainstorming of a comprehensive inventory of 

possible posting locations should be narrowed based on two parameters:  

 

1. 303(d) listing for mercury impairment; 

2. Feasibility, including geographic distance and accessibility by vehicle. 

 

To ensure broad community support for the project, posting locations should be vetted with 

community leaders, local anglers, recreation specialists (state parks, county parks and 

recreation), and local tribal representatives, all of whom may have extensive knowledge of the 

watersheds and the region. Regional angler surveys whereby fisherman are queried about their 

catch and consumption patterns can provide valuable data to inform posting efforts and the 

Department of Fish and Wildlife should be consulted about the availability of angler surveys. 

Upon completion of a list of targeted water bodies, the landowner of each water body should 

be identified and specific proposed posting locations at public access points for each targeted 

water body should be identified. Examples of potential posting locations include campground 

kiosks, trailhead informational boards, boat ramps, restrooms and fish cleaning stations. Areas 

that have existing infrastructure for sign posting and are heavily trafficked by anglers should be 

included. If time or resources for posting are limited sites may be prioritized based on level of 

infrastructure (presence of bathrooms, boat ramps, campgrounds and gates/kiosks) as significant 

infrastructure indicates a high level of use and thus greater visibility of posted information. 
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Indirect posting at marinas, sporting goods stores, and bait and tackle shops can increase 

visibility of information and should be considered if resources are available. Preliminary work to 

identify preferred posting locations facilitates the process to schedule meetings with the 

appropriate individuals and agencies to secure permission to post. 

 

Key Outcomes: List of locations to post with accompanying maps (GIS or google earth); list 

of landowners to contact; packet of information for local officials and landowners including: 

organizational information, information on OEHHA-issued fish consumption advisories, 

example advisories, existing angler survey data (if available), and background on local statutes (if 

any) regarding posting state-issued fish consumption advisories. 

 

STEP 3: Engage Community Members and Recruit Volunteers 

 

Engage and educate community members about the project. Concurrent with Steps 1 

and 2, project partners should reach out to community members to provide information on 

locally caught fish and to attract volunteers for the one-day event. To achieve this, project 

information including examples of fish consumption advisories, lists of mercury impaired water 

bodies, and a brief description of the project intent and timeline should be made available to 

relevant community organizations. Such groups include additional members of the local 

environmental community, fishing clubs, Lions and Rotary Clubs, and youth groups. Whenever 

possible, public presentations should be made to these groups in order to educate a diverse 

range of community stakeholders about legacy mercury pollution and to attract volunteers to 

take action to protect public health. 

 

Key Outcomes: 15-20 minute presentation about the project; contact information for leaders 

of relevant community groups; list-in-progress of volunteers for Post-It Day event. 

 

STEP 4: Confirm State-Issued Advisories to Use 

 

Contact OEHHA staff to confirm applicable advisories for use in project. OEHHA 

issues fish consumption advisories for the state of California; this information is posted on their 

website (https://oehha.ca.gov/fish/advisories). The Statewide Advisory for California’s Lakes and 

Reservoirs applies to all such water bodies in the state that lack adequate fish tissue data for 

OEHHA to issue site-specific advice or have yet to be evaluated. OEHHA utilizes data from 

many sources (including United States Geological Survey (USGS), the Surface Water Ambient 

Monitoring Program (SWAMP), and Federal Energy Regulatory Commission (FERC) relicensing 

processes) to develop fish consumption advice. OEHHA releases new site-specific advice as 

new data becomes available and their staff are able to evaluate the data and assess potential 

human health impacts. Thus, project partners should always check OEHHA’s website and with 

staff of OEHHA’s Fish and Water Quality Evaluation Section to ensure that the most up-to-date 

advisory information is posted as part of a Post-It Day event. If posting advisories in multiple 

languages is desirable to reach vulnerable populations OEHHA staff should be consulted 

regarding translation. In addition, project partners should obtain permission from OEHHA to 

have organizational logos placed at the bottom of the fish consumption advisories to be posted 

(see Appendix A for an example advisory with organizational logos). The placement of logos on 

https://oehha.ca.gov/fish/advisories
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advisories acts as a mechanism to convey broad-based support for the protection of public 

health through the posting of fish consumption advisories.  

 

Key Outcomes: PDF files of fish advisories for each water body planned for posting with 

logos of relevant project partners; confirmation from OEHHA staff that the advisories planned 

for posting are accurate and up-to-date and that logo placement is acceptable.  

 

STEP 5: Obtain Landowner Permission to Post Advisories at Waterbodies 

 

Meet with local officials, water agencies and landowners to present project 

information and obtain permission to post OEHHA-issued fish consumption 

advisories at water bodies under their jurisdiction. Obtaining landowner permission to 

post applicable fish consumption advisories is critical for ensuring project success. Efforts to 

schedule meetings with landowners should begin immediately following Step 2 to provide ample 

time for multiple meetings to take place, if needed. Landowners may need to put the project on 

an agenda for review at a board meeting, and sufficient time (up to 6 months) should be allotted 

for this to occur. Packets of information prepared as part of Step 2 (see Step 2, Key Outcomes) 

should be used to facilitate explanation of project need and goals. If time or setting allows, the 

presentation developed as an outcome of Step 3 should be used. Meetings with local officials, 

water agencies, and landowners allow project partners to educate key community members on 

the issue of mercury in fish, solicit feedback on project strategy and activities, and secure 

permission to post fish consumption advisories. 

 

First-time correspondence (via email) should be accompanied by a formal letter signed by the 

project leader(s) describing the project and asking permission to post (see Appendix B for an 

example letter to landowners), as well as a PDF of the fish consumption advisory. Applicable 

landowners may include local irrigation districts, State Parks, United States Forest Service, the 

County, Army Corps of Engineers, the City, local land trusts, local utilities, homeowner’s 

associations, private campground concessionaires, boat ramp operators, and bait shops.   

 

Following the initial formal letter, follow up should be an in person meeting to further describe 

and discuss the project. Educational materials should be brought to follow-up meetings, 

including information on OEHHA-issued fish consumption advisories, information from angler 

survey efforts, and a laminated example of the ledger-sized fish consumption advisory, 

demonstrating exactly what would be posted at the water body. Avenues for further 

information should also be provided including the OEHHA website with access to the scientific 

data and reports supporting the advisory, and links to The Sierra Fund’s full reports online. If 

permission to post is granted from the landowner, a letter of permission should be obtained 

from the landowner to retain for project record keeping and to furnish to volunteers for the 

day of the event.  
 

For efforts to post advisories at sporting goods stores and bait and tackle shops, the process to 

obtain permission to post is streamlined. A list of potential locations that are in close proximity 

to the water bodies targeted for posting should be compiled collaboratively with project 

partners. Each of these locations should be visited in person with a letter written specifically for 

owners of these businesses, educational materials, and a letter size laminated version of the 
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OEHHA advisory that can be posted immediately with owner permission. If the party with the 

authority to give permission to post is not present, these materials may be left at the business 

and follow-up may be conducted by phone. 

 

Key Outcomes: List of landowners contacted and outcomes of request to post; meeting 

agendas and follow-up notes to facilitate future correspondence on the issue; educational 

materials; letter of permission from landowner; list of business owners contacted and outcomes 

of request to post. 

 

STEP 6: Plan and Publicize Post-It Day Event 

 

Plan for Post-It Day Event. Significant administrative and logistical preparation is required to 

ensure that a Post-It Day event is a success. Regular meetings should be held with project 

partners over the course of the project, in addition to those required to finalize and sign any 

relevant project contracts. The meetings should be attended by relevant outreach and public 

relations staff from each partner organization. These meetings are essential to creating a unified 

PR campaign and brainstorming volunteer recruitment strategies, as well as giving general 

updates and reminders about project tasks and timelines.  

 

Early identification of a clear “slogan” is fundamental for designing attractive event materials to 

solicit volunteers from membership bases of partner organizations via email and social media.  

Approximately one month prior to the event, volunteer solicitations should be sent via e-news 

to subscribers. Additional e-news articles should be sent to the general list(s) and volunteer 

list(s) of project partners.  Information about the Post-It Day event should be posted on the 

social media of project partners during the week leading up to the event. 

 

Event materials can be incorporated into a media strategy for the project. Local and regional 

news outlets and applicable deadlines for contacting reporters and submitting op-eds and event 

information should be identified in advance. If possible, event information can be provided in 

multiple mediums (print, radio) and in multiple languages in the target community and 

neighboring communities to raise awareness. (See Figures 4 and 5 for examples of materials 

used for 2015 and 2016 advisory posting events). 

 

If time and capability allows, donations can be solicited from local grocery stores and small 

businesses, as this will allow for the provision of complimentary foodstuffs for volunteers on 

the day of the event. Though providing food for volunteers increases the logistical complexity 

of the event, this gesture of appreciation makes the day-of more enjoyable and allows the 

opportunity to conduct project outreach to additional community members as donations are 

sought. 

 
In addition, time should be devoted to scoping out posting locations and water body access 

prior to the event so that clear instructions can be drafted for Post-It Day volunteer 

participants. This information should be incorporated into data cards for the event to facilitate 

the tracking of locations where advisories are posted (see Appendix C for an example event 

data card). 
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Figure 4 (l) Event Materials 2015 and Figure 5 (r) Event Materials 2016: Event materials for 

2015 Post-It Day event (slogan: “Volunteer to Post-It”) and 2016 family event coinciding with Post-It 

Day (slogan: “Fishing for Fun: A Family Affair”). 
 

Bins should be assembled with all materials volunteers might need to complete the posting task. 

Such materials include: laminated fish advisories (include additional advisories to leave with 

appropriate staff, if applicable, e.g. State Parks); materials to post advisories (staple guns, 

hammer and nails, zip ties, duct tape); data cards explaining where specifically, at each water 

body, to post the signs; GoogleMaps with directions to the site(s) volunteers will be posting; a 

staff contact card with a cell phone number for at least one of the event organizers (in case 

questions or emergencies arise while volunteers are in the field); a permissions letter or notice 

outlining the landowner/managers specific permission to post that site; a list of talking points 

volunteers can call on if they encounter interested public in the field; and outreach or 

educational materials that volunteers can give interested public in the field for more 

information. 

 
Key Outcomes: Attractive event materials for soliciting volunteers designed and distributed; 

media campaign designed; venue for event secured (if needed); donations for event solicited; 

data cards for event drafted; material bins packed for each posting site.  

 

STEP 7: Hold Volunteer Posting Event 

 

Hold volunteer posting event that will result in OEHHA-issued fish consumption 

advisory posters placed at public access points to local fishing locations and other 

relevant locations such as nearby campgrounds and bait shops. To ensure adequate 

time to achieve posting goals, a Post-It Day event can commence in the morning. This format 

allows for educational presentations and logistical details to be accomplished with adequate 

time for volunteers to travel into the field and post the applicable fish consumption advisories. 
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Whenever possible, local leaders, and in particular local public health officials, should be made 

aware of the event in advance and invited to participate the day-of.  A key component of 

education the day-of should be teaching participants how to properly read a fish consumption 

advisory.  Ensuring that volunteers know all three components (population group, species and 

frequency of consumption) and how to read an advisory will allow for increased outreach 

capacity by giving volunteers the ability to teach others in the community how to safely 

consume locally caught fish.  

 

A final orientation for volunteers should take place just prior to heading into the field, whereby 

volunteers should be divided into pre-determined groups based on posting location 

assignments. Each group should be provided with a pre-packed materials bin that includes 

instructions for posting and filling out data cards and pertinent information specific to their site 

assignments (see list of materials above). After being briefed on the contents of the materials 

bin, volunteers should be provided printed driving instructions and, in groups of two to three, 

embark to their posting assignment locations. Upon arrival at a water body, volunteers should 

consult their data cards for information on where exactly to post the advisory. Volunteers 

should identify the posting location and use provided tools to post the advisory. A majority of 

signs can be posted using a staple gun and staples, although some posting locations may 

necessitate the use of nails and a hammer and/or zip ties. All of these items should be provided 

to volunteers in their materials bin. Photographs of the posted advisory can be taken as 

documentation using a camera or cell phone.  

 

As a component of posting each water body, volunteers should fill out a data card about every 

location a sign is posted, including information on: 

1. Whether an advisory was posted  

2. Whether photos were taken 

3. Geographic coordinates of the poster location 

4. Any additional notes, such as materials used or suggestions for next year 

 

After completing their assignments, volunteers typically return on a rolling basis. Care should 

be taken to secure data cards and photo files from volunteers when they return to facilitate 

evaluation of project success. Photo files can be emailed or downloaded to a laptop at the 

event venue. A separate event evaluation can be collected from volunteers to solicit feedback 

on improvements in event planning, publicity or materials for future years. 

 

An event feedback form should be provided to volunteers upon their return from the field to 

gain insight about how much volunteers learned, the level at which they enjoyed their 

experience, and suggestions for improvement. These feedback forms are a great way to gage 

the preparedness and execution of the event, as well as gain information about unexpected 

difficulties or successes of volunteers in the field.  

 
Key Outcomes: Identified water bodies posted with applicable fish consumption advice; data 

cards and event evaluations providing information that can be used to evaluate project success; 

volunteer feedback forms; and photographs for post-event media campaign.  
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STEP 8: Event Follow-Up and Monitoring 

Post Fish Consumption Advisory Posting Follow-Up. Event follow-up should include an 

immediate media campaign to publicize the success of the event and continue to raise 

awareness on the issue of mercury in fish. The media campaign can consist of a press release 

issued to local newspapers complete with photographs and should include information on 

specific water bodies posted, number of advisories posted, and number of volunteers who 

participated. Further follow-up should be conducted to thank volunteers and local leadership 

who participated in the event, along with information about how to stay involved with these 

efforts. Thank you cards should also be addressed to any event donors of food or supplies. 

If time and resources permit, posted locations can be monitored to document whether the 

signs remain, or have been removed or damaged due to human or natural cause. For this effort, 

data cards can be prepared with a list of posted locations and check boxes for the status of the 

advisory (i.e. intact, missing, illegible, replaced) If possible, each posted location should be 

visited in the fall, to understand the percentage of signs that remain at the end of the summer 

recreation season, and again in the early spring to see how the signs weather the winter (see 

Appendix D for example post-event monitoring data card).  This monitoring can be used to 

inform future Post-It events, including the choice of material for signs based on durability, and 

the best posting locations at water bodies based on visibility to water body users.  

 

Key Outcomes: Post-event press release(s) and photograph(s) provided to media; thank you 

cards sent; post-event monitoring data cards. 

 

Family-Oriented Educational Materials and Activities 

 

In order to address the need to reach population groups sensitive to mercury exposure, in 

2016, The Sierra Fund sought to expand the existing suite of educational materials with 

outreach tools specifically designed to engage and inform children. Drawing from a decade of 

experience reaching out to the local community on the issue of mercury, key “teachable 

concepts” were identified and hands-on activities to explore these concepts with youth were 

developed. These activities were then presented at outreach events geared toward children 

including single-day events and multi-week summer camps.  

 

The concept of educating children on the dangers of mercury exposure was made a centerpiece 

of the 2016 Post-It Day event by adding a new family event (“Fishing for Fun: A Family Affair”) 

to educate the community in addition to the established volunteer led effort to post fish 

consumption advisories (Post-It Day 2016). Both events were held at the same venue with 

some overlap of activities to build on the synergy of educating adults and youth alike. On the 

morning of the event, participants in Post-It Day 2016 followed an event format established in 

2015 (see Step 7 of the Project Protocol). After volunteers embarked for the field to post the 

state-issued advisories, the venue was transformed with educational activity booths and 

demonstration booths featuring vendors that included local fishing clubs, watershed 

organizations, and the United States Forest Service. 
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Three concepts were presented by The Sierra Fund at educational activity booths during the 

Fishing for Fun event. The activity booths were designed to be visited in sequential order and, 

upon completion of each activity, children were provided with educational brochures on the 

concept presented before moving on to the next booth. The activity booths included:  

 

The Origin of Mercury in the Sierra Nevada: This concept was explored with maps of 

California, historic photos of the Gold Rush, and a hands-on activity to illustrate the process of 

amalgamation using sand (to represent gold bearing material), gold magnets buried in the sand 

(to represent fine grained gold entrained in material), and silver magnets (to represent 

mercury). Children were encouraged to use the silver magnets to “recover” gold from the 

sand, and left the booth understanding why mercury improved gold recovery during processing. 

Children also learned that much of the mercury used in gold mining processes was lost to the 

environment, escaping into surrounding river and stream ecosystems. Upon completion of the 

activity, children were given a certificate for “finding gold” and a Reclaiming the Sierra brochure 

based on The Sierra Fund’s first full report, Mining’s Toxic Legacy, which explores the 

environmental, cultural and human health impacts of the Gold Rush. See Figure 6. 

 

How Mercury Gets into Fish through Bioaccumulation: This concept was explored through 

visual aids of the food pyramid and a game using cups in sequentially fewer numbers to 

represent steps up through the trophic levels. Children were given eight decorative stones to 

represent methylmercury present in the environment and were asked to place the eight stones 

in eight cups representing algae (producers). Children were then asked to pretend that the 

algae were consumed by zooplankton (primary consumers) and move the eight stones into 6 

cups representing zooplankton. At each step up in trophic level the number of cups 

representing the trophic level decreased (4 cups = prey fish; 2 cups = predatory fish; 1 cup = 

humans) but the number of stones remained the same to illustrate how mercury works its way 

up, with those consumers who eat at higher trophic levels accumulating more mercury, because 

organisms at higher trophic levels feed on those below that already have mercury in their 

tissue. Upon activity completion children were given a sticker with The Sierra Fund’s Get the 

Mercury Out slogan and a coloring sheet of prey and predatory fish. See Figure 7, below. 

 

Eating Fish Safely: This concept was explored through a mock fishing activity incorporating use 

of OEHHA’s Statewide Advisory and magnetic laminated cards featuring the species of fish 

referred to in the advisory. Children used a magnetic fishing pole to “catch” one of the 

magnetic laminated fish cards. Children were then asked to match the fish on the card they 

“caught” to the OEHHA fish advisory, and determine which population group they fell into 

(Group 1: women  18 to 45 years (child-bearing age) and children 1 to 17 years). Based on this 

information, children were quizzed on how many servings per week of the species of fish that 

they caught could be safely consumed. Children were offered “fishy” snacks (goldfish and 

Swedish fish) and The Sierra Fund’s Fish, Mercury, and You brochure about how to enjoy locally 

caught fish in a healthy manner at activity completion. The brochure includes OEHHA’s 

Statewide Advisory, which can be used as a quick reference guide for families. See Figure 8 on 

the following page. 
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Figure 6 (l): Activity Booth 1, Figure 7 (top r): Activity Booth 2, and Figure 8 (bottom r): 

Activity Booth 3: Educational activity booths featured at The Sierra Fund’s 2016 Fishing for Fun: A 

Family Affair event. Children participated in hands-on activities to explain the concepts of mercury origin 

and amalgamation to gold, bioaccumulation processes, and eating fish safely to raise awareness about the 

best choices for consuming fish from Sierra Nevada water bodies based on mercury content.  

 

Children who completed activities at all three booths were given a trivia sheet to fill out and a 

ticket to enter in a raffle for donated items. Post-It Day 2016 participants and Fishing for Fun 

attendees gathered at the end of the day for the raffle and an ice cream social. These activities 

have since been used to educate multiple age groups in a summer camp setting and it is 

anticipated that the concepts will be developed further to be compliant with Common Core 

curriculum so that the material can be brought to local school children studying California 

history.  

 

Spanish Language Outreach about Mercury in Fish 
 
Through our Angler Survey research, The Sierra Fund has identified that a Spanish-speaking 

angler community exists in the Sierra Nevada region. These stakeholders may engage in 

subsistence fishing to supplement their food budget and may lack access to information that 

would empower them to make healthy fish consumption choices. Subsistence anglers typically 

have a higher rate of locally caught fish consumption and therefore, in mining-impacted regions, 

they may have a higher risk of mercury exposure as a result of consuming contaminated fish. In 

order to provide information about mercury in fish to this sensitive demographic, The Sierra 

Fund worked with OEHHA staff in 2017 to get five site-specific fish consumption advisories 
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within our project area translated into Spanish (see Appendix F). During our third annual Post-

It Day event in August 2017, the translated site-specific advisories, as well as the Statewide 

Advisory for California’s Lakes and Reservoirs (in Spanish), were posted for the first time in 

thirty locations at nine water bodies in five Sierra watersheds. Analysis of Angler Surveys 

collected 2014-2016 (n=223; updated report to be released in 2018) will inform whether fish 

consumption advisories should be translated into additional languages to be posted at Sierra 

Nevada water bodies. The Sierra Fund is dedicated to promoting environmental justice by 

ensuring that this critical public health information is accessible to all individuals and groups that 

could be affected by mercury in fish.  

 

In addition to posting fish advisories in Spanish, The Sierra Fund has developed a Spanish 

language Public Service Announcement (PSA) about mercury in fish. The PSA format was 

selected for communicating information about mercury in fish to Spanish-speakers due to the 

potential to reach a wide audience with a consistent message, while offering language-relevant 

resources for further inquiry. PSAs may be especially useful for organizations wishing to 

conduct outreach to vulnerable populations without a bilingual staff member to lead direct 

outreach activities and field questions and responses in the native language. To inform this 

effort The Sierra Fund discussed the project with staff of the California Department of Public 

Health’s (CDPH) Community Education and Participation section, who have experience 

developing Spanish PSAs. CDPH offered two useful recommendations for PSA development: 1) 

keep the message simple, and 2) utilize a conversational format or “novella” to relay the 

message.  

Simple Messaging: In order to communicate a succinct, memorable and highly transferrable 

message, The Sierra Fund distilled the complex and multi-faceted information about mercury in 

fish into a short soundbite: “eat more trout, eat less bass.” Statewide data indicate that trout is 

a healthy choice because it is typically a low mercury fish, while long-lived and predatory bass 

generally contain more mercury. These two species are commonly consumed, found in a vast 

number of California water bodies, and featured in the Statewide Advisory. Thus, while the 

message is applicable to the Sierra Nevada region it is not regionally specific; the simple 

message provides foundational information that will allow an angler to make a healthy choice, 

wherever they are fishing, by selecting a low mercury fish (rainbow trout) for consumption. 

While this simplified message grossly generalizes the science and available information about 

mercury in fish, the PSA offers OEHHA’s website as a resource for more information, where 

listeners may go to find advice about additional species, guidelines for specific water bodies and 

the full scientific reports that support published fish consumption advisories. 

Novella Presentation: Incorporating multiple characters in a short story “novella” is an 

approach that was recommended by CDPH to increase listener engagement in the PSA. The 

message about making healthy fish consumption choices is conveyed via a conversation between 

a father and child fishing and discussing the catch, noting the family can take the catch home for 

dinner if it is a rainbow trout because trout is low in mercury. However, a bass that is caught 

should be released so that the family can avoid exposure to mercury by eating contaminated 

fish. The strategic use of father and child characters renders the message more relatable to a 

key sensitive population for mercury exposure (children) and leverages the capacity of children 

to be conduits of information to adults by catching their attention through use of age 

appropriate material. The development of the Spanish-language PSA builds on The Sierra Fund’s 
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strategy to implement targeted outreach to non-English speaking stakeholders, families and 

children.  

 

Best Practices and Lessons Learned 

 

The outcomes of The Sierra Fund’s three consecutive years of Post-It Day events (2015-2017) 

have been quantified and evaluated to improve the effectiveness of future efforts to protect 

public health. The overall goal of this work is to increase the amount and accessibility of 

information on mercury in locally caught fish and to ensure that this information is being 

conveyed to those population groups most at risk for mercury exposure.  

 

Best Practice 1: Seek Broad Support for Project 
 
Seek broad, community-based support for fish consumption advisory posting and 

mercury education projects. Broad community-based support is essential to the success of 

fish consumption advisory posting and mercury education efforts. To ensure support for the 

Post-It Day 2015-2017 efforts The Sierra Fund vetted posting locations and sought additional 

ideas and feedback from partner organizations, members of our Board of Directors and local 

tribal representatives, all of whom have extensive knowledge of the watersheds and the region. 

After the list of targeted water bodies was finalized, The Sierra Fund worked with partners to 

identify specific proposed posting locations at public access points for each targeted water 

body, and researched the landowner of each water body so that meetings with the appropriate 

individuals and agencies could be scheduled to secure permission to post. Over the course of 

two years of work on this project, The Sierra Fund built a list of more than 40 key contacts and 

secured permission to post state-issued fish consumption advisories from 15 agencies.  

 

During this time period, The Sierra Fund has reached out to community members to provide 

information on the issue of locally caught fish and to attract volunteers for the annual one-day 

events. To achieve this, updates on the project have been presented annually to relevant 

community groups including a local chapter of the UC California Naturalist certification 

program and the Gold Country Fly Fishers Club. Engagement of youth community members has 

also been sought by presenting to the Environmental Committee of Nevada Union High School 

(ECONU), to students of El Dorado High School’s Natural Resources Program, and by 

conducting outreach at the Bear-Yuba Land Trust Eco Kids Day and the Sierra College Day of 

the Young Child. In addition, The Sierra Fund has worked to bring regional attention to the 

project by presenting at the Delta Mercury Exposure Reduction Program (MERP) stakeholder 

meeting in Sacramento and by giving project updates at quarterly meetings of the Delta 

Tributaries Mercury Council (DTMC).  

 

These presentations have been successful in educating a diverse range of community activists 

and leaders about legacy mercury pollution, and in attracting over 50 volunteers to take action 

to protect public health. A survey administered to Post-It Day event participants after the 

morning training in 2015 showed that volunteers increased their knowledge level an average of 

60%. Post-event evaluation forms indicated that every volunteer would participate in the event 

again. Through annual event evaluation surveys, volunteers have provided suggestions on how 
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to publicize the event in future years, additional locations signs could be posted, and how to 

improve the sign-posting process.  

 

The strongest evidence of securing broad, community-based support for The Sierra Fund’s 

Post-It Day project is the fact that, following the 2015 event, the two largest landowners in 

Nevada County, Nevada Irrigation District (NID) and the USFS Tahoe National Forest (TNF), 

agreed to utilize internal staff time to post the advisories at applicable water bodies in 2016 and 

again in 2017. This shift has freed up volunteer time at subsequent Post-It Day events:  

 

 Post It Day 2016: over 20 advisories were posted for the first time ever in addition to 

52 advisories that were furnished to NID and TNF for their staff to post.  

 

 Post It Day 2017: over 30 advisories were posted in Spanish for the first time ever in 

addition to 50 advisories in Spanish that were furnished to NID and TNF for their staff 

to post.  

 

Water agencies in neighboring counties have also supported the project and in 2016 Placer 

County Water Agency (PCWA) and South Sutter Water and Power Agency both agreed to 

print, laminate, and post applicable advisories for a total of four water bodies under their 

purview.  
 

Best Practice 2: Communicate with OEHHA 

 

Communicate with OEHHA to ensure that accurate and up-to-date public health 

information is being disseminated. The success of the Post-It Day effort to date has relied 

on communication with staff at OEHHA and California Department of Public Health (CDPH) to 

ensure that the fish consumption advisory signs planned for posting are understandable for the 

public, and accurately reflect the messages of the state-issued advisories. The design of the 

poster that has been used at the majority of Sierra locations was completed when this project 

started in 2015. The Sierra Fund staff worked with OEHHA and CDPH in 2013 to design a sign 

covering the California Statewide Advisory that was pertinent to the many Sierra locations that 

did not have site-specific advisories. However, a number of locations that were planned for 

posting at the 2015 event were covered by site-specific fish advisories, which CDPH had never 

created a format for that was appropriate for posting at the water bodies (in some cases, the 

only format available was a print-out of the OEHHA website). Furthermore, many of these 

advisories included extremely limited information, such as the Rollins Reservoir advisory that 

warns anglers to limit consumption of catfish, but does not mention any other popular fish that 

are caught at that location because not enough data had been collected for an advisory to be 

released for all species. 

 

Due to funding and staffing constraints, OEHHA and CDPH were not able to produce poster 

designs for the site-specific advisories needed for Post-It Day 2015 locations at Rollins 

Reservoir, Combie Reservoir, Camp Far West Reservoir and Englebright Lake. Instead, they 

allowed The Sierra Fund staff to draft poster designs for these locations, which were then 

reviewed and approved by staff at the state agencies. The Sierra Fund created the poster 

designs based on the approved Statewide Advisory, and other site-specific advisory signs 
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created by CDPH. In order to overcome the challenge of the incomplete advisories at Rollins 

Reservoir and Combie Reservoir, The Sierra Fund created a hybrid design that highlighted the 

site-specific advisory for that location, but also included information from the Statewide 

Advisory. This allowed the public to have information on all the fish species they were most 

likely to encounter at those locations.  

 

In the process of planning for Post-It Day 2016, The Sierra Fund once again reached out to 

OEHHA staff to ensure that the advisories slated for first-time-ever posting at 11 locations at 

Donner Lake were accurate and understandable. OEHHA staff reviewed the Donner Lake site-

specific advisory and approved it for posting. In 2017 The Sierra Fund reached out to OEHHA 

to get five site-specific advisories for Sierra Nevada waterbodies translated into Spanish. As part 

of the translation process The Sierra Fund offered feedback on inconsistencies between text 

and visuals in terms of how the message was being communicated, and as a result of this 

OEHHA elected to remove the confusing “mercury meter” icon from the advisory posters. The 

strong support from OEHHA and CDPH staff for the Post-It Day project has made it possible 

to get advisories posters designed, reviewed and produced in the time period needed for the 

annual Post-It Day events to be executed.   

 

Best Practice 3: Landowner Engagement 

 

Engage with landowners and water body operators early and frequently. Early and 

frequent engagement of landowners and water body operators is critical for moving Post-It Day 

projects forward. Each year The Sierra Fund has prioritized meeting with local officials, water 

agencies, and landowners several months prior to the event date. These meetings allow time to 

educate key community members on the issue of mercury in fish, solicit feedback on project 

strategy and activities, and secure permission to post fish consumption advisories. 

 

All first-time correspondence (via email) has been accompanied by a formal letter signed by The 

Sierra Fund’s CEO describing the project and asking permission to post, as well as a PDF of the 

fish consumption advisory. Applicable landowners to date have included Nevada Irrigation 

District, Auburn State Recreation Area, California State Parks, United States Forest Service, the 

Nevada County Fairgrounds, Army Corps of Engineers, the City of Nevada City, the Bear Yuba 

Land Trust, Pacific Gas and Electric, Cascade Shores Homeowners Association, the Lake 

Wildwood Lake Committee, and numerous private campground concessionaires, boat ramp 

operators, and bait shops.   

 

Formal letters have been followed up with in-person meetings whenever feasible and The Sierra 

Fund staff has met with over 16 individuals at relevant agencies and businesses. At each in-

person meeting, The Sierra Fund staff has offered a suite of educational materials, including 

information on OEHHA-issued fish consumption advisories, the 2011 Gold Country Angler Survey, 

and a laminated example of the fish consumption advisory, demonstrating exactly what would 

be posted at the water body. The Sierra Fund has also provided avenues for further research, 

including the OEHHA website with access to the scientific data and reports supporting the 

advisory, and links to The Sierra Fund’s full reports online.  

 



The Sierra Fund A Protocol to Post State-Issued Fish Consumption Advisories Page 24 
 

The Sierra Fund has engaged in phone and email correspondence with additional landowning 

entities, including the Army Corps of Engineers; California State Parks, Sierra Gold Sector; 

Placer County Water Agency; South Sutter Water and Power Agency; Pacific Gas and Electric; 

Yuba County Water Agency; South Sutter Water District; Lake Wildwood Lake Association; 

Cascade Shores Homeowners Association; Bear Yuba Land Trust; and three summer camps 

operating at Lake Vera in Nevada City.  

 

Although landowners have been initially contacted months in advance of the annual events, The 

Sierra Fund has faced challenges with response rate and timing. Often, the same individual has 

been contacted multiple times before a response has been received. In other cases, the 

individual contacted has not had the authority to give permission to post, but has declined to 

share the contact information of the authoritative figure, which slows the process of obtaining 

permission to post. While these situations are inevitable in some cases, The Sierra Fund has 

found it helpful to share timelines with contacts, and give hard deadlines for when answers are 

needed. It has also been beneficial to keep a detailed schedule of communication to track when 

contact is made and schedule dates for follow-up calls if a response is not received.   

 

Despite difficulty in contacting some landowners, the vast majority have been interested in and 

highly supportive of the project. Many landowners have been able to identify specific locations 

at the water body under their jurisdiction that would be valuable to post, and some have even 

offered suggestions for water bodies to include in (future) expanded advisory posting efforts. 

 

Best Practice 4: Involve At-Risk Populations 
 

Develop strategies to involve populations most at risk for mercury exposure. In an 

effort to educate populations most at risk for mercury exposure, the planning and design of the 

Post-It Day event has been adapted slightly on an annual basis from the original format used in 

2015.  

 

In 2016, The Sierra Fund staff reached out to members of three local Native tribes to solicit 

their input on the project and to get ideas on how the project could better serve and involve 

local Native populations. Members of the Nisenan, Tsi Akim and United Auburn Indian 

Community were contacted and asked for their feedback on locations that should be included 

in the annual advisory posting, and members of Sierra Native Alliance were contacted about 

participating in the second annual event. 

 

To educate women and children about the dangers of consuming mercury-contaminated fish, 

The Sierra Fund and project partners hosted a family friendly education event, “Fishing for Fun: 

A Family Affair,” in conjunction with Post-It Day 2016. For this event The Sierra Fund 

developed educational materials for three activity booths (described above), and drew from a 

suite of previously created educational materials to provide fun and informative content for 

participants. Project partner the South Yuba River Citizens League (SYRCL) reached out to 

twenty-two public and private preschools, elementary schools, and middle schools in advance of 

the event to encourage attendance. Of these, fourteen schools were provided with printed 

materials including event flyers and tri-fold educational brochures on mercury and fish. Twelve 

news articles were published on the event, including two articles in media outlets targeted 
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specifically toward families with children (First 5 Nevada County and Parents Resource Guide). 

Two of three Facebook posts related to the event also specifically targeted families with 

children – one post by Nevada County Schools and one post by Family Resource Councils. In 

addition, flyers were placed at 282 businesses, intersections, and on public bulletin boards. 

Despite the efforts made to reach out to families with children, turnout at the Fishing for Fun: A 

Family Affair was lower than anticipated. In working to publicize the event The Sierra Fund 

learned that there is a time consuming bureaucratic process involved in getting information into 

the hands of children via public schools. Future efforts involving schools as an avenue of event 

information dissemination should take this in to account and follow a timeline more similar to 

that described above under Best Practice 3. 

In 2017, our event strategy focused on communicating information about mercury in fish to 

Spanish speaking anglers and subsistence fishers. To this end, we reached out to OEHHA 

several months in advance of the event date with a list of advisories that we wished to have 

translated into Spanish. We also reached out to CDPH to gain their insight into the design and 

broadcast of a PSA about mercury in fish. Both agencies were extremely responsive to our 

desire to engage this at-risk population group and we are looking to expand both the posting of 

advisories in Spanish and the broadcast of the Spanish language PSA as part of our 2018 event. 

Best Practice 5: Project Follow-Up  
 

Conduct project follow-up to ensure continued commitment to reduce involuntary 

exposure to mercury. Though Post-It Day itself is designed to be executed as a one-day 

event, project follow-up is a hallmark of what has made this work so successful over the last 

three years. Year-round commitment ensures that project partners stay engaged on the issue, 

that fish consumption advisories remain accessible and posted at water bodies, and that the 

information contained in posted advisories is accurate and up-to-date. To this end, The Sierra 

Fund works to post advisories at additional locations following Post-It Day events, has kept 

informed of the status of various fish tissue data collection efforts being undertaken that might 

lead to the development of new site-specific advice for waterbodies, and has checked the status 

of posted advisories annually to ensure that they have not been removed and are still legible.  

 

Continued effort to post OEHHA advisories: After the huge success of Post-It Day 2015, 

with nearly 100 fish consumption advisories posted at local water bodies, The Sierra Fund 

continued the effort to connect anglers to this important public health information by posting 

the advisory at the places anglers shop for fishing supplies. Collaboratively with partners, The 

Sierra Fund compiled a list of 20 bait and tackle shops in close proximity to the water bodies 

targeted for posting. The Sierra staff visited each of these locations, prepared with a letter 

written specifically for owners of these businesses and other educational materials, as well as a 

letter size laminated version of the OEHHA advisory (see Appendix E for an example letter to 

bait and tackle shop owners). 

 

Of the 20 fishing supply stores visited, 11 locations agreed to post the advisory, six locations 

took an advisory and responded they must consult with the owner/manager before posting, and 

three declined to post the advisory. Of these three, two were large, corporate stores that had 

a policy against posting informational and event signage from outside sources. One of these 
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stores provided information to contact corporate headquarters, which The Sierra Fund plans to 

pursue with the hope of getting the sign posted widely throughout the state of California. The 

third business that declined to post was a small, family-run shop that declared the fish 

consumption advisory directly discouraged fishing, and was therefore bad for business. The 

Sierra Fund originally hypothesized this would be a more widespread reaction, and were 

therefore pleased with the largely positive response of fishing supply stores to getting 

information to their customers about high mercury in some fish.  

 

Staying informed about fish tissue data collection efforts: The Sierra Fund is in the 

process of conducting fish tissue sampling at a number of Sierra Nevada water bodies that 

currently lack the required number of samples for site-specific advice to be issued by OEHHA. 

In addition, The Sierra Fund is staying up-to-date on other regional research projects involving 

the collection of fish tissue data, including FERC-relicensing efforts. The goal is to ensure that all 

applicable data ends up in the hands of OEHHA and that if new site-specific advice is issued for 

water bodies that were posted as part of 2015-17 events, these water bodies are re-posted 

with updated and site-specific advisories. A lack of site-specific advice for relevant water bodies 

is one reason cited by landowners who declined to participate in the 2015 and 2016 Post-It Day 

events. The Statewide Advisory that applies to California lakes and reservoirs that lack site-

specific advice contains consumption advice for many species of fish that may not be present in 

all Sierra Nevada water bodies. Some landowners felt that posting advice that included 

consumption guidelines for fish not found in the water body would be confusing for the public. 

Site-specific advice is the solution to this issue and should be the ultimate goal for all water 

bodies.   

 

Checking the status of posted advisories: In an effort to monitor the fish consumption 

advisory signs that were posted at the inaugural event in July 2015, to see how they weathered 

the summer recreation season, select staff of The Sierra Fund dedicated six days within a two-

week period in November to visit posted locations to check on the signs. The Sierra Fund’s 

staff worked from copies of the data cards supplied to volunteers on Post-It Day 2015 to 

ensure that all posted locations where checked, and to streamline the tracking process. 

The Sierra Fund visited a total of 18 sites, including water bodies, campgrounds, day use areas 

and marinas. Out of the 49 advisories that were posted at the 18 sites during the July 2015 

Post-It Day, 35 advisories remained in November 2015. Thus, 71% of the advisories remained. 

All signs on Forest Service property had been removed, along with the majority of official 

Forest Service signage, as this landowner’s protocol calls for sign removal for the winter season. 

The number of signs that remained posted, not including Forest Service facilities, totaled 34 out 

of 39 posters, or 87 percent. After the 2016 event, The Sierra Fund did a second status check 

on the posted advisories and were pleased to find that advisories that had been posted year-

round for two years were still functional and legible.  

 

Next Steps 
 

As a result of three years of planning and executing Post-It Day events in the Sierra Nevada, 

The Sierra Fund recommends three next steps that should be undertaken regionally and 
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statewide to ensure that involuntary exposure to mercury is curtailed and public health is 

protected. 

 

1. Implement Post-It Day events in neighboring watersheds: The Sierra Fund 

believes that a key next step is to implement Post-It Day events in neighboring 

watersheds to ensure that Sierra Nevada water bodies are posted with consistent state-

issued advice regarding fish consumption. A major finding of The Sierra Fund’s 2011 Gold 

Country Angler Survey was that anglers from the Sacramento Valley and the Bay-Delta 

were under the misconception that Sierra Nevada water bodies were home to “clean” 

fish safe for human consumption. This misconception was in part based on the fact that 

while the posting of fish consumption advisories is common in urban downstream 

communities, until 2015, no Sierra Nevada water bodies were posted with advisories. 

Neighboring water bodies need to be posted so that anglers are aware that mercury 

contamination is pervasive in the Sierra Nevada and, as a result, species low in mercury 

should be consumed in amounts considered safe by OEHHA.  

 

2. Build curriculum on mercury in fish to bring to children in school assembly 

format: The activities developed by The Sierra Fund for use at the Fishing for Fun: A 

Family Affair event were highly successful with the children who attended the event and 

have been well-received during subsequent use at environmental camps for children. 

The Sierra Fund staff found the latter outreach format, whereby the materials are 

brought to a set venue, allowed more staff time to be focused on the educational aspect 

and less on the logistics of event planning. For future education efforts, The Sierra Fund 

would like to dedicate resources to the educational content and, to this end, we have 

begun developing curriculum on mercury in fish with insight provided by project partner 

SYRCL, who already has a successful school assembly program on watersheds.  

 

3. Use Angler Survey data to inform advisory posting in additional languages: In 

2018 The Sierra Fund will be releasing an update to our 2011 Gold Country Angler Survey. 

Between 2014-2016 we were able to collect a total of 223 surveys, bringing our dataset 

total (2009-2016) to 374 surveys. This data will be used to help inform whether fish 

consumption advisories should be posted in the Sierra Nevada region in languages in 

addition to English and Spanish in order to ensure that all population groups have access 

to information allowing them to make healthy fish consumption choices.  
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Resources 

The Sierra Fund Publications  

https://sierrafund.org/mining/Gold_Country_Angler_Survey.pdf 

https://www.sierrafund.org/pdf/TrailsAssessmentREPORT.pdf 

https://www.sierrafund.org/wp-content/uploads/2013-14-Health-Outreach-Program-Report-

FINAL_4web_wAppendix1.pdf 

https://www.sierrafund.org/wp-content/uploads/2014/04/GET-THE-MERCURY-OUT-Brochure-

4web.pdf 

https://www.sierrafund.org/wp-

content/uploads/MININGS_TOXIC_LEGACY_2010printing_4web.pdf 

 

California Office of Environmental Health Hazard Assessment 

https://oehha.ca.gov/fish/how-follow-advisories 

https://oehha.ca.gov/fish/women-and-children 

https://oehha.ca.gov/fish/reports-fact-sheets 

https://oehha.ca.gov/fish/advisories 

https://oehha.ca.gov/media/downloads/advisories/calakeresadvisory080113.pdf 

https://oehha.ca.gov/media/downloads/advisories/advystatewidekiosk080113.pdf 

 

California Department of Public Health 

http://www.ehib.org/ehib/www.ehib.org/topiclist4067.html?topic_key=8 

 

California Department of Fish and Wildlife 

https://www.dfg.ca.gov/ERP/wq_mercuryissues.asp 

 

 

 

https://sierrafund.org/mining/Gold_Country_Angler_Survey.pdf
https://www.sierrafund.org/pdf/TrailsAssessmentREPORT.pdf
https://www.sierrafund.org/wp-content/uploads/2013-14-Health-Outreach-Program-Report-FINAL_4web_wAppendix1.pdf
https://www.sierrafund.org/wp-content/uploads/2013-14-Health-Outreach-Program-Report-FINAL_4web_wAppendix1.pdf
https://www.sierrafund.org/wp-content/uploads/2014/04/GET-THE-MERCURY-OUT-Brochure-4web.pdf
https://www.sierrafund.org/wp-content/uploads/2014/04/GET-THE-MERCURY-OUT-Brochure-4web.pdf
https://www.sierrafund.org/wp-content/uploads/MININGS_TOXIC_LEGACY_2010printing_4web.pdf
https://www.sierrafund.org/wp-content/uploads/MININGS_TOXIC_LEGACY_2010printing_4web.pdf
https://oehha.ca.gov/fish/how-follow-advisories
https://oehha.ca.gov/fish/women-and-children
https://oehha.ca.gov/fish/reports-fact-sheets
https://oehha.ca.gov/fish/advisories
https://oehha.ca.gov/media/downloads/advisories/calakeresadvisory080113.pdf
https://oehha.ca.gov/media/downloads/advisories/advystatewidekiosk080113.pdf
http://www.ehib.org/ehib/www.ehib.org/topiclist4067.html?topic_key=8
https://www.dfg.ca.gov/ERP/wq_mercuryissues.asp
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Appendix A: Statewide Advisory with Organizational Logos 
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Appendix B: Example Letter to Landowners 

 

Date 

Name 

Agency 

Address 

City State Zip 

 

Dear ______________, 

 

I’m writing today to ask permission to post fish consumption advisory signs at strategic locations at 

water bodies owned by your agency. Exposure to mercury through sport fish consumption is likely the 

single most significant route by which people are exposed to mercury left over from historic mining in 

the Sierra Nevada foothills. Posting fish advisories will increase public awareness of local risks and 

prevent health issues associated with mercury exposure. I’d like schedule a meeting with you, either by 

phone or in person, to discuss this project in more detail. 

 

The risk of potential mercury exposure through sport fish consumption is not being effectively 

communicated to anglers. The Sierra Fund’s Gold Country Angler Survey, published in 2011, found that 

no warning signs about mercury in fish were posted at most of the fishing locations in the Deer Creek, 

Yuba, Bear and American River watersheds where the survey took place. It is essential to remedy this 

lack of information because 90% of anglers participating in this survey reported eating fish that was 

caught from mercury-contaminated areas. Many reported feeding the fish they catch to children and 

women of childbearing age. 

 

The negative health effects of eating mercury-contaminated fish are profound and include brain, 

nervous system, kidney, and immune system damage. Mercury exposure can cause developmental 

delays in children, making women of childbearing age, pregnant women and children under 17 

particularly high-risk populations. Posting fish advisories will help remedy the lack of information and 

limited understanding of the risks associated with consuming mercury-contaminated fish. 

 

Mercury is one of the mining contaminants still ubiquitous in Sierra Nevada watersheds. Providing 

information about mercury in fish is critical, and we are requesting your permission to post at the water 

body you manage. I’d like to meet with you to go over our project in more detail. Kelsey Westfall, our 

Outreach Coordinator, will be following up about this.  Please feel free to contact her or me at (530) 

265-8454, or by email at izzy.martin@sierrafund.org or kelsey.westfall@sierrafund.org.  

 

Sincerely, 

 

Elizabeth Martin 

CEO 

mailto:izzy.martin@sierrafund.org
mailto:kelsey.westfall@sierrafund.org
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Appendix C:  Example Event Data Cards 

 

Donner Lake: Data Card 
 
Donner Lake: North and West  
Managed by Truckee Donner Recreation and Parks District 
 
Bulletin Board at West End Beach- 
         Did you post? 
         Did you get a photo? 
         Coordinates 
 

 

Notes: 
 
 
 
Portable metal kiosk by boat ramp- 
         Did you post? 
         Did you get a photo? 
         Coordinates 
 

 

Notes: 
 
 
 
Building by fish cleaning station- 
         Did you post? 
         Did you get a photo? 
         Coordinates 
 

 

Notes: 
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Appendix D: Example Post-Event Monitoring Data Card 

 
Fish Consumption Advisory: Poster Check 

 
Fish consumption advisories were posted on July 11, 2015 at a variety of landowner-approved locations at local 
water bodies. Please refer to the attached list of poster locations by water body, and verify that posters are still 
posted, in legible condition. If a poster is missing or illegible, please replace.  
Document your work below. 
 
1. Water Body____________________________________ 

2. Date__________________________________________ 

3. Day of Week____________________________________ 

4. Time of arrival__________________________________ AM  PM 

5. Time of departure_______________________________ AM  PM 

6. Poster-check individual’s name(s)_________________________________________ 

List location(s) posted 
July 11, 2015 

Circle status of poster(s) Additional Information 

 Intact                 Illegible 

Missing            Replaced 

 

 Intact                 Illegible 

Missing            Replaced 

 

 Intact                 Illegible 

Missing            Replaced 

 

 Intact                 Illegible 

Missing            Replaced 

 

 Intact                 Illegible 

Missing            Replaced 
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Appendix E: Example Letter to Bait and Tackle Shop Owners 

 

Date 

Bait Shop 

Address 

City State Zip 

 

Dear Business Owner/Manager, 

 

This letter is meant to demonstrate the importance of posting fish consumption advisories at places 

where anglers shop for supplies. Sport fish consumption is likely the single most significant route by 

which people are exposed to mercury left over from historic mining in the Sierra Nevada foothills. 

Posting fish advisories will increase your customers’ awareness of local risks and help prevent health 

issues associated with mercury exposure.  

 

The Sierra Fund partnered with South Yuba River Citizens League and Wolf Creek Community Alliance to 

lead a volunteer effort to post 98 fish consumption advisories at 28 waterbodies in the Bear and Yuba 

watersheds on July 11, 2015, with permission from landowning agencies. The event was a huge success 

and received positive media attention from local news sources, as well as CBS news in Sacramento. Now 

we’re taking the next step to post not only where people fish, but where they purchase supplies. 

 

This ongoing effort to post fish consumption advisories will help remedy the lack of communication to 

anglers about mercury in fish. After interviewing more than 150 anglers in the Gold Country, The Sierra 

Fund found that, in general, there is a limited understanding of the associated health hazards from 

eating mercury-contaminated fish, which include brain, nervous system, kidney, and immune system 

damage. It is essential to remedy this lack of information because 90% of anglers participating in this 

survey reported eating fish that was caught from mercury-contaminated areas. Many reported feeding 

the fish they catch to children and women of childbearing age, the most sensitive populations to the 

effects of mercury in the body. 

 

Mercury is one of the contaminants still ubiquitous in Sierra Nevada watersheds from the Gold Rush era. 

Providing information about mercury in fish is critical, and we hope you will help anglers understand this 

issue by agreeing to post the fish consumption advisory in your business. If you would like further 

information on this project, please contact The Sierra Fund’s Outreach Coordinator, Kelsey Westfall, at 

(530) 265-8454 x217 or via email at kelsey.westfall@sierrafund.org.  

 

Sincerely, 

 

 

Elizabeth Martin 

CEO 

mailto:kelsey.westfall@sierrafund.org
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Appendix F: Site-Specific Advisory in Spanish 
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Appendix G: Minimizing Mercury Exposure Risk at Nevada Irrigation 

District Water Bodies. 
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MINIMIZING MERCURY EXPOSURE RISK  

AT  

NEVADA IRRIGATION DISTRICT WATER BODIES 

SUMMARY  
 

The following analysis quantifies angler awareness of mercury exposure risk at multiple water 

bodies under a single ownership. Angler surveys (n=137) were conducted at three publically 

accessible lakes/reservoirs owned and operated by Nevada Irrigation District (NID) over the 

course of eight years (2009-2016) as part of a larger survey effort led by The Sierra Fund (TSF). 

 

In conjunction with this survey effort, in 2015 TSF launched an annual Post It Day event where 

volunteers post state-issued fish consumption advisories at regional water bodies. Four NID 

water bodies (Rollins Reservoir, Upper Scotts Flat Lake, Lower Scotts Flat Lake, and Combie 

Reservoir) were posted at a total of 31 locations as part of the inaugural event on July 11, 2015. 

During subsequent event years (2016, 2017, 2018) TSF provided NID with laminated advisories 

that NID staff have posted independently.  

 

In an effort to quantify the impact of posting advisories on increasing angler awareness of 

mercury in fish, anglers were surveyed before advisories were posted (May 23, 2009-July 10, 

2015) and after advisories were posted (February 13, 2016-June 27, 2016). Post-posting surveys 

included a series of questions querying anglers as to whether they saw and understood the 

advisories and if, as a result, their attitudes and behaviors about consuming locally caught fish 

changed.  

WHY MERCURY EXPOSURE MATTERS 
 

Mercury is a developmental neurotoxin with human health impacts that are numerous and well-

documented (Adams and Denton, 2008; OEHHA, 2008; Lepak et al., 2009; Lim et al., 2013; 

Wentz et al., 2014; Wiener and Suchanek, 2008). Exposure to even low levels of mercury is 

linked to adverse outcomes that can include damage to the brain, nervous system, kidneys, 

immune system, and cardiovascular health (Engelberth et al., 2013; Stern and Korn, 2011). 

Methylmercury exposure is especially dangerous for pregnant women because the compound 

easily passes through the placenta and the blood-brain barrier (Adams and Denton, 2008). The 

effects of low-level mercury exposure most frequently cited are neurological impacts on fetuses 

during the third trimester (Wentz et al., 2014). Children whose nervous systems are still 

developing are also considered sensitive populations for mercury exposure (OEHHA, 2008; 
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Lepak et al., 2009; Lim et al., 2013; Wiener and Suchanek, 2008). As such, concerns about 

methylmercury exposure tend to focus on the potential for neurotoxicity during fetal and early 

childhood development (Lepak et al., 2009; Wiener and Suchanek, 2008).  

BACKGROUND: ANGLER SURVEY AND FISH ADVISORY POSTING 
 

Angler surveys provide valuable information about regional catch and consumption patterns, 

household demographics, and level of knowledge about the issue of mercury in fish. These data 

can be used to inform strategic efforts to increase both the amount of available information and 

the communication of this information so that public health is protected. Between 2009-2016 

TSF conducted 374 surveys across the Cosumnes, American, Bear & Yuba (CABY) watershed 

region. This data collection effort utilized the Sacramento River Angler Survey developed by 

UC Davis and the California Department of Public Health and used widely in the Bay-Delta. 

Surveys were administered according to protocol developed by the Healthy Fish Coalition.   

 

The results of TSF’s 2009-2010 survey effort were published in the 2011 Gold Country Angler 

Survey Report (see https://www.sierrafund.org/publications/). These data were used to inform 

the launch of TSF’s annual Post It Day event in 2015 by providing valuable information about 

popular local fishing locations and the lack of posted information on mercury in fish. Specifically, 

results from the 2011 Gold Country Angler Survey found that no warning signs about mercury in 

fish were posted at most of the fishing locations in the Deer Creek, Yuba, Bear and American 

watershed survey regions. It is essential for anglers to have this information, as 90% of anglers 

in the survey reported eating fish that they or someone they knew caught. Many reported 

feeding the fish they catch to children and women of childbearing age. 

 

In 2015, TSF launched a follow-up survey effort with funding from the Department of Water 

Resources (DWR). The purpose of the secondary effort was to expand angler survey data 

collection in the CABY region and to quantify the impact of posting advisories. Increasing the 

accessibility of fish consumption advisory information is one mechanism for preventing human 

exposure to mercury. Fish advisories communicate information on (1) species, (2) population 

group, and (3) frequency of consumption. In order to make healthy local fish choices, anglers 

must use information on all three components to inform their consumption patterns. An 

updated survey was developed by TSF in late 2015 for use in post-advisory posting survey 

efforts and included questions designed to capture changes in angler knowledge on the three 

components of advisories and in consumption-related behavior.  

SURVEY EFFORT  
 

Survey data were analyzed for three NID owned and operated water bodies: Rollins Reservoir, 

Upper Scotts Flat Lake, and Lower Scotts Flat Lake. These data were analyzed as a complete 
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dataset for lines of inquiry including consumption patterns and understanding of information 

communicated in fish consumption advisories. An additional intent of the data collection effort 

was to quantify the impact of posting advisories at NID water bodies on angler understanding 

of advisory information. However, only three of 61 anglers surveyed after water bodies were 

posted with advisories reported actually seeing the posted advice. Given that this disparity 

would not lend itself to robust analysis, it was determined that the data would not be grouped 

into timeframes of before (pre-posting) and after (post-posting) as originally intended. Though 

NID has posted state-issued fish consumption advisories annually at Combie Reservoir, this 

water body was not included in the angler survey effort because it is not publically accessible. 

See Table 1 for additional information on angler surveys completed at NID water bodies.   

 
Table 1: NID Water Bodies, Angler Surveys Completed 

 

Water Body 
Pre-Posting Surveys Completed  

(5/23/2009-7/10/2015) 

Post-Posting Surveys Completed 

(2/13/2016-6/27/2016) 

Scotts Flat (Upper) n=30 n=31 

Scotts Flat (Lower) n=13 n=0 

Rollins Reservoir n=33 n=30 

 

SURVEY RESULTS 
 

RESEARCH QUESTION 1: Are anglers at NID water bodies feeding their catch to 

sensitive populations including women of child-bearing age and children? 

 

This research question was addressed by calculating the percentage of respondents answering 

“yes” or “no” to Question 12, Question 13, and Question 14 of the angler survey (Gold Country 

Angler Survey and the Gold Country Angler Survey Post-Posting). 

 

Of the anglers surveyed (n=137), 73% (n=100) responded either “yes” or “no” to this series of 

questions. Other response categories included “don’t know/not sure,” “refused,” and “not 

applicable.”  

 

Based on those anglers who responded “yes” or “no” to Question 12, less than half (31%) 

report children in their household eating sport fish in the last year. See below, Figure 1.  
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Figure 1: Children and Sport Fish Consumption. Of 100 anglers surveyed at three NID water 

bodies, less than half (31%) report that children in their household have consumed sport fish in the last 

year. 

 

Based on those anglers who responded “yes” or “no” to Question 13, less than half (40%) 

report women of child-bearing age in their household eating sport fish in the last year. See 

below, Figure 2.  

 

 
 

Figure 2: Women of Child-Bearing Age and Sport Fish Consumption. Of 100 anglers surveyed 

at three NID water bodies, less than half (40%) report that women of child-bearing age in their 

household have consumed sport fish in the last year. 

31%

69%

Children in household eaten sport fish in 

the last year?
(n=100)

% Yes % No

40%

60%

Women  between 18-45 eaten sport fish in the 

last year?
(n=100)

% Yes % No
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Based on those anglers who responded “yes” or “no” to Question 14, far less than half (7%) 

report women who are pregnant or nursing in their household eating sport fish in the last year. 

See below, Figure 3.  

 

 
 

Figure 3: Pregnant or Nursing Women and Sport Fish Consumption. Of 100 anglers surveyed 

at three NID water bodies, less than half (7%) report that pregnant or nursing women in their 

household have consumed sport fish in the last year. 

 

These results indicate that most anglers at NID water bodies are not feeding sensitive 

populations to mercury exposure locally caught sport fish.  

 

RESEARCH QUESTION 2: Are anglers at NID water bodies aware of health warnings 

about consuming sport fish? 

 

This research question was addressed by calculating the percentage of respondents answering 

“yes” or “no” to Question 15 of the angler survey (Gold Country Angler Survey and the Gold 

Country Angler Survey Post-Posting). 

 

Of the anglers surveyed (n=137), 73% (n=100) responded either “yes” or “no” to this question. 

Other response categories included “don’t know/not sure,” “refused,” and “not applicable.”  

 

7%

97%

Pregnant or nursing women eaten sport fish in 

the last year? 
(n=100)

% Yes % No
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Based on those anglers who responded “yes” or “no” to Question 15, the majority (78%) 

report being aware of health warnings about eating sport fish. See below, Figure 4.  

 

 

Figure 4: Awareness of Health Warnings About Sport Fish. Of 100 anglers surveyed at three 

NID water bodies, 78% report having heard or seen health warnings about eating fish. 

 

RESEARCH QUESTION 3: Do anglers at NID water bodies understand the 

information communicated by fish advisories well enough to make healthy local fish 

consumption choices? 

 

This research question was addressed through analysis of responses to Question 16 of the 

angler survey (Gold Country Angler Survey and the Gold Country Angler Survey Post-Posting).  

 

Question 16 of the survey queries anglers as to whether they remember what the health 

warning said. For data analysis purposes angler responses are scored based on the ability of 

respondents to articulate the health warning content by including mention of species, 

population group, and frequency of consumption. Respondents receive a score of 0-3 whereby 

one point is given for each component of a fish advisory that is mentioned. A maximum score 

of 3 points indicates that the respondent understands the information communicated by a fish 

advisory well enough to make a healthy local fish consumption choice that protects them (and 

their family) from mercury exposure.  

 

Of the 100 anglers that responded to Question 15 (indicating that they had seen or heard a 

health warning), 94 responded to Question 16 and attempted to explain what the warning said. 

 

78%

22%

Ever heard or seen any health warnings 

about eating sport fish?
(n=100)

% Yes % No
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More than half of respondents (56%) who saw a health warning were able to articulate 

information on one of three key factors of the health warning. Less than one-third (27%) were 

able to articulate information on two of three factors, and only 7% of respondents included 

mention of species, population group, and frequency of consumption, receiving a maximum 

score of 3 points. See below, Figure 5. 

 

 
Figure 5: Angler Understanding of Fish Advisory Information. While more than half (56%) of 

anglers surveyed are aware of one component of the information communicated by fish advisories, only 

7% understand all three components, indicating that they have the knowledge to make healthy local fish 

consumption choices.  

CONCLUSION 
 

Research on risk communication indicates that in some cases people may need to be exposed 

to information repeatedly before they are able to assimilate and use it. This would suggest that 

the longer fish consumption advisories are posted at NID’s water bodies, the more discerning 

local anglers will become. Ideally, anglers will learn to select low mercury fish species and 

consume them at a frequency that is appropriate based on population group (women of child-

bearing age and children versus less sensitive groups – men over 18 years and women over 45 

years).  

  

9%

56%

27%

7% 1%

Awareness Level by Number of Advisory Components 

Articulated (species, population group, frequency of 

consumption) 
(n=94)

0 Components 1 Component 2 Components 3 Components Other
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Background

Mercury was imported to the Sierra Nevada during the 
Gold Rush for use in gold recovery. Elemental mercury at 
legacy hydraulic and hard rock mines continues to wash 
off-site into rivers and streams and numerous water bodies 
are listed as mercury-impaired under section 303(d) of the 
Clean Water Act. Once in aquatic ecosystems even small 
amounts of mercury can biomagnify and bioaccumulate to 
GDQJHURXV�OHYHOV�LQ�SUHGDWRU\�VSRUWÀVK��VXFK�DV�EODFN�EDVV�
and large brown trout. 

Project

From 2009-2016 The Sierra Fund (TSF) collected angler 
surveys at mercury-impaired NID water bodies to better 
understand exposure potential and the capacity of anglers 
WR�DVVHVV�ULVN�DV�D�UHVXOW�RI�FRQVXPLQJ�ORFDO�ÀVK�DQG�IHHGLQJ�
LW�WR�WKHLU�IDPLOLHV��7R�IDFLOLWDWH�FURVV�UHJLRQDO�FRPSDULVRQ��
this effort utilized a survey developed by the California 
Department of Public Health/UC Davis and used widely in 
the Bay/Delta and elsewhere in the Sierra.

ImPact

NID and TSF are utilizing the socio-demographic data 
generated through eight years of surveying nearly 137 
anglers in two watersheds to scope the next phase of 
ÀVK�PHUFXU\�ZRUN�WR�WKH�EHQHÀW�RI�SXEOLF�KHDOWK�IRU�
recreationists at NID owned and operated reservoirs. 

Understanding mercury exposure potential among populations that eat locally caught fish

The pr imar y pathway of 
human exposure to mercur y 
is  the consumpt ion of 
contaminated fish and near ly 
hal f  of  the angler s sur veyed 
at Nevada Irr igat ion Distr ic t 
(NID) waterbodies repor t 
consuming their  catch.

Red dots represent mercury and differeQW�ÀVK�FRORUV�

UHSUHVHQW�WURSKLF�OHYHOV��7KH�ODUJH�EURZQ�ÀVK�LV�D�

top trophic level species and contains the highest 

concentration of mercury.

Gold Country Anglers



By the numbers
137 ANGLERS  were 
surveyed at 3 Nevada 
Irrigation District 
owned reservoirs in 
2 Watersheds. 
44% of anglers EAT their 
catch and 31% FEED it to 
their Families. 
78% were aware of health  
Advisories IRUۋ�VK�

next StePS

$QJOHU�6XUYH\�ÀQGLQJV�DUH�JXLGLQJ�D�PXOWL�IDFHWHG�
effort to increase the amount and accessibility 
of information that NID and TSF can provide to 
UHFUHDWLRQLVWV�RQ�PHUFXU\�LQ�ÀVK��Demographic data 
DUH�LQIRUPLQJ�WKH�SRVWLQJ�RI�ÀVK�DGYLVRULHV�LQ�ODQJXDJHV�
other than English. Data on consumption are being 
XVHG�WR�GHYHORS�ÀVK�WLVVXH�VDPSOLQJ�SODQV�WR�HQVXUH�
WKDW�VLWH�VSHFLÀF�DGYLVRULHV�DUH�LQFOXVLYH�RI�DOO�VSHFLHV�
EHLQJ�FRQVXPHG��)LQDOO\��GDWD�RQ�risk assessment are 
guiding strategies for information dissemination to 
ensure that anglers know how to protect their health 
and that of their families. 

The Sierra Fund - 103 Providence Mine road, SuiTe 101, nevada ciTy, ca 95959 - (530) 265-8454 - www.SierraFund.org

Project FunderS

Past and present project funders include: Nevada Irrigation District and the Department of Water Resources. 

Angler Survey data indicate that over two-thirds of 
WKRVH�ÀVKLQJ�DW�1,'·V�5ROOLQV�5HVHUYRLU��6FRWWV�)ODW�
/DNH��DQG�/RZHU�6FRWWV�)ODW�/DNH�DUH�DZDUH�RI�KHDOWK�
DGYLVRULHV�IRU�ÀVK��1,'�KDV�EHHQ�SRVWLQJ�ZDWHU�
ERGLHV�LW�PDQDJHV�ZLWK�DSSOLFDEOH�VWDWH�LVVXHG�ÀVK�
consumption advisories since 2015.

No, 17%

Don’t 
Know, 47%

Yes, 36%



Background

Mercury was imported to the Sierra Nevada during the 

Gold Rush for use in gold recovery. Elemental mercury at 

legacy hydraulic and hard rock mines continues to wash 

off-site into rivers and streams and numerous water bodies 

are listed as mercury-impaired under section 303(d) of the 

Clean Water Act. Once in aquatic ecosystems even small 

amounts of mercury can biomagnify and bioaccumulate to 

GDQJHURXV�OHYHOV�LQ�SUHGDWRU\�VSRUWÀVK��VXFK�DV�EODFN�EDVV�
and large brown trout.

Project

From 2009-2016 The Sierra Fund (TSF) collected angler 

surveys at mercury-impaired Sierra Nevada water bodies 

to better understand exposure potential and the capacity 

RI�DQJOHUV�WR�DVVHVV�ULVN�DV�D�UHVXOW�RI�FRQVXPLQJ�ORFDO�ÀVK�
and feeding it to their families.  To facilitate cross-regional 

FRPSDULVRQ��WKLV�HIIRUW�XWLOL]HG�D�VXUYH\�GHYHORSHG�E\�WKH�
California Department of Public Health/UC Davis and used 

widely in the Bay/Delta.

ImPact

The Sierra Fund LV�XWLOL]LQJ�WKH�VRFLR�GHPRJUDSKLF�GDWD�
generated through eight years of surveying over 400 anglers 

LQ�IRXU�ZDWHUVKHGV�WR�VFRSH�WKH�QH[W�SKDVH�RI�RXU�ÀVK�
PHUFXU\�ZRUN�WR�WKH�EHQHÀW�RI�SXEOLF�KHDOWK�LQ�RXU�UHJLRQ�
and at the state level.

Understanding mercury exposure potential among populations that eat locally caught fish

The pr imar y 
pathway of 
human exposure 
to mercur y is  the 
consumpt ion of 
contaminated fish .

Red dots represent mercury and different 

ÀVK�FRORUV�UHSUHVHQW�WURSKLF�OHYHOV��7KH�ODUJH�

EURZQ�ÀVK�LV�D�WRS�WURSKLF�OHYHO�VSHFLHV�DQG�

contains the highest concentration of mercury.

The Gold Country Angler Survey 



By the numbers
462 ANGLERS  were 
surveyed at 14 
WATERBODIES.  
43% EAT their catch and 
36% FEED it to their 
FAMILIES. ONLY 1% 
were aware that the three 
FRPSRQHQWV�RI�KHDOWK\ۋ�VK�
consumption are SPECIES, 
POPULATION GROUP, 
and FREQUENCY OF 
CONSUMPTION. 

next StePS

$QJOHU�6XUYH\�ÀQGLQJV�DUH�JXLGLQJ�D�PXOWL�IDFHWHG�
effort to increase the amount and accessibility of 

LQIRUPDWLRQ�RQ�PHUFXU\�LQ�ÀVK��Demographic data 

DUH�LQIRUPLQJ�WKH�SRVWLQJ�RI�ÀVK�DGYLVRULHV�LQ�ODQJXDJHV�
other than English. Data on consumption are being 

XVHG�WR�GHYHORS�ÀVK�WLVVXH�VDPSOLQJ�SODQV�WR�HQVXUH�
WKDW�VLWH�VSHFLÀF�DGYLVRULHV�DUH�LQFOXVLYH�RI�DOO�VSHFLHV�
EHLQJ�FRQVXPHG��)LQDOO\��GDWD�RQ�risk assessment are 

guiding strategies for information dissemination to 

ensure that anglers know how to protect their health 

and that of their families. 

The Sierra Fund - 103 Providence Mine road, SuiTe 101, nevada ciTy, ca 95959 - (530) 265-8454 - www.SierraFund.org

Project FunderS

Past and present project funders include:�7KH�5LFKDUG�DQG�5KRQGD�*ROGPDQ�)XQG��7UXH�1RUWK�)RXQGDWLRQ��7KH�&DOLIRUQLD�(QGRZPHQW��WKH�

&DOLIRUQLD�:HOOQHVV�)RXQGDWLRQ��DQG�WKH�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�

Angler Survey data indicate that nearly half of those 

ÀVKLQJ�DW�6LHUUD�1HYDGD�ZDWHUERGLHV�FRQVXPH�WKHLU�
FDWFK�DQG�PDQ\�DOVR�IHHG�ORFDOO\�FDXJKW�ÀVK�WR�WKHLU�
families. 

No, 17%

Don’t 
Know, 47%

Yes, 36%

If yes, are you going to feed it to your family?

n=460

�NA�UKQ�CKEJC�PK�A=P�PDA�łOD�UKQ�?=P?D�PK@=U�

n=461

No, 46%

Yes, 43%

Left 
Blank, 

5% 

Don’t 
Know, 

6%



Background

Mercury, a remnant of the Gold Rush, enters the food web 
DQG�FRQWDPLQDWHV�ÀVK��6RPH�VSHFLHV�RI�ÀVK�LQ�6LHUUD�1HYDGD�
ZDWHU�ERGLHV�FRQWDLQ�OHYHOV�RI�PHUFXU\�WKDW�DUH�XQVDIH�IRU�
VHQVLWLYH�SRSXODWLRQ�JURXSV��LQFOXGLQJ�ZRPHQ�DQG�FKLOGUHQ��
WR�HDW��0DQ\�ZDWHU�ERGLHV�LQ�WKH�6LHUUD�ODFN�WKH�UHTXLUHG�
ÀVK�WLVVXH�VDPSOHV�IRU�2(++$�WR�GHYHORS�VLWH�VSHFLÀF�
FRQVXPSWLRQ�DGYLVRULHV��:LWKRXW�WKLV�LQIRUPDWLRQ��SHRSOH�
ZKR�FDWFK�DQG�FRQVXPH�ÀVK�ORFDOO\�GR�QRW�KDYH�VDIH�HDWLQJ�
JXLGHOLQHV�VSHFLÀF�WR�ZKHUH�WKH\�ÀVK���

Project

6LQFH������7KH�6LHUUD�)XQG��76)��KDV�LGHQWLÀHG�ZDWHU�
ERGLHV�ZLWKRXW�VLWH�VSHFLÀF�DGYLVRULHV�DQG�FROOHFWHG�ÀVK�
WLVVXH�GDWD�WR�LQIRUP�ÀVK�FRQVXPSWLRQ�DGYLVRULHV���76)�KDV�
UDLVHG�DZDUHQHVV�DERXW�ZDWHU�ERGLHV�LQ�QHHG�RI�VLWH�VSHFLÀF�
DGYLVRULHV��GHYHORSHG�DQ�2(++$�DSSURYHG�6DPSOLQJ�DQG�
$QDO\VLV�3URWRFRO��FDXJKW�ÀVK�DQG�VHQW�WKH�ÀVK�WR�DQ�(3$�
FHUWLÀHG�ODERUDWRU\�IRU�PHUFXU\�DQDO\VLV��

ImPact

76)�KDV�FROOHFWHG�HQRXJK�ÀVK�WR�DOORZ�2(++$�WR�GHYHORS�
VLWH�VSHFLÀF�DGYLVRULHV�ZLWK�VDIH�HDWLQJ�JXLGHOLQHV�IRU�
PXOWLSOH�VSHFLHV�RI�ÀVK�IRU�WKUHH�6LHUUD�1HYDGD�ZDWHU�
ERGLHV�ODFNLQJ�VLWH�VSHFLÀF�DGYLFH��,Q������2(++$�DOVR�
LVVXHG�VLWH�VSHFLÀF�DGYLFH�IRU�WZR�ORFDO�ULYHUV�DQG�D�FUHHN�

Sierra Fish Tissue Study
A data collection effort to help develop site-specific fish consumption advisories

Without adequate 
data, the Office 
of Env ironmental 
Health Hazard 
Assessment 
(OEHHA) is  unable 
to prov ide s i te-
spec i fic  safe eat ing 
guidel ines for fi sh at 
mercur y- impacted 
water bodies in the 
Gold Countr y. 



By the numbers
In 4 YEARS, 
The Sierra Fund has 
collected over 
200 Fish Tissue 

SAMPLES comprised of 
10 SPECIES from 
5 WATER BODIES in 
4 WATERSHEDS.

Project Funders

Past and present project funders include:  7UXH�1RUWK�)RXQGDWLRQ��WKH�&DOLIRUQLD�:HOOQHVV�)RXQGDWLRQ��WKH�&ODUHQFH�(��+HOOHU�&KDULWDEOH�

)RXQGDWLRQ�DQG�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��

next stePs

7KH�6LHUUD�)XQG�LV�ZRUNLQJ�WR�FRPSLOH�WKH�ÀVK�
WLVVXH�GDWD�ZH�KDYH�FROOHFWHG�WR�XSORDG�WR�D�
SXEOLFO\�DFFHVVLEOH�GDWDEDVH��&('(1���&DOLIRUQLD�
(QYLURQPHQWDO�'DWD�([FKDQJH�1HWZRUN���7KLV�ZLOO�
DOORZ�IRU�HDV\�GDWD�WUDQVIHU�WR�2(++$�IRU�XVH�LQ�
GHYHORSLQJ�VLWH�VSHFLÀF�ÀVK�FRQVXPSWLRQ�DGYLVRULHV�
DQG�PDNHV�WKH�LQIRUPDWLRQ�DYDLODEOH�WR�LQWHUHVWHG�
VWDNHKROGHUV���:H�DUH�ZRUNLQJ�WR�LGHQWLI\�DGGLWLRQDO�
ÀVK�WLVVXH�GDWD�JDSV�LQ�RXU�UHJLRQ�WR�HQVXUH�WKDW�GDWD�
LV�FROOHFWHG�IURP�RWKHU�KLJK�SULRULW\�VLWHV��

The Sierra Fund - 103 Providence Mine road, SuiTe 101, nevada ciTy, ca 95959 - (530) 265-8454 - www.SierraFund.org

6RXUFH��2(++$

:KLOH�WKH�DERYH�VWDWHZLGH�DGYLVRU\�ZDV�GHYHORSHG�WR�
EH�H[WUHPHO\�SURWHFWLYH�RI�SXEOLF�KHDOWK��VLWH�VSHFLÀF�
DGYLFH�LV�SUHIHUUHG�EHFDXVH�LW�PRVW�DFFXUDWHO\�UHÁHFWV�
WKH�PHUFXU\�OHYHOV�LQ�ÀVK�LQ�D�VSHFLÀF�UHVHUYRLU�



Overview

Since 2015, The Sierra Fund (TSF) has organized an annual 
YROXQWHHU�HYHQW�WR�SRVW�ÀVK�FRQVXPSWLRQ�DGYLVRULHV��LVVXHG�
E\�WKH�&DOLIRUQLD�2IÀFH�RI�(QYLURQPHQWDO�+HDOWK�+D]DUG�
$VVHVVPHQW��2(++$���DW�UHJLRQDO�ZDWHU�ERGLHV��)LVK�
FRQVXPSWLRQ�DGYLFH�LV�FRPPXQLFDWHG�LQ�WHUPV�RI�VSHFLHV��
GHPRJUDSKLF�JURXS�DQG�WKH�UHFRPPHQGHG�PD[LPXP�
QXPEHU�RI�VHUYLQJV�WKDW�FDQ�EH�VDIHO\�FRQVXPHG�ZLWKLQ�RQH�
ZHHN��The goal of this project is to increase access to 
LPSRUWDQW�JXLGHOLQHV�IRU�PDNLQJ�KHDOWK\�ÀVK�FKRLFHV��
especially for those with a higher exposure risk.

whO’s at risk?
0HUFXU\�LV�D�GHYHORSPHQWDO�QHXURWR[LQ��6HQVLWLYH�
SRSXODWLRQV�LQFOXGH�ZRPHQ�RI�FKLOGEHDULQJ�DJH�DQG�FKLOGUHQ���
$GGLWLRQDO�DW�ULVN�SRSXODWLRQV�LQFOXGH�JURXSV�ZKR�FRQVXPH�
ÀVK�DW�D�KLJKHU�UDWH�WKDQ�WKH�JHQHUDO�SRSXODWLRQ��VXFK�DV�IRU�
FXOWXUDO�RU�VXEVLVWHQFH�GLHWV�

why the need?
:KLOH�2(++$�LVVXHV�ÀVK�FRQVXPSWLRQ�DGYLVRULHV��QR�
DJHQF\�LV�PDQGDWHG�WR�SRVW�WKLV�LQIRUPDWLRQ�DW�WKH�SODFHV�
ZKHUH�SHRSOH�ÀVK��)LVK�FRQVXPSWLRQ�DGYLVRULHV�DUH�SRVWHG�
LQFRQVLVWHQWO\�LQ�PHUFXU\�FRQWDPLQDWHG�ZDWHUVKHGV�DFURVV�
WKH�VWDWH��ZKLFK�FDQ�FUHDWH�WKH�IDOVH�SHUFHSWLRQ�WKDW�DW�
ORFDWLRQV�ZKHUH�DGYLVRULHV�DUH�QRW�SRVWHG��WKH�ÀVK�PXVW�EH�
VDIH�WR�HDW���

Post It Day
A project to post state-issued fish consumption advisories at Sierra reservoirs

Mercur y was brought 
to the S ierra Nevada 
reg ion for use in go ld 
process ing dur ing 
Cal i forn ia ’s  Gold Rush. 
The most s ign i ficant 
human health threat 
stemming from the 
resource extract ion of 
that era is  exposure 
to mercur y through 
the consumpt ion of 
contaminated fish .



By the numbers
In 3 years,
60 volunteers have 
posted nearly 
100 locations at over 
20 water bodies in
5 watersheds 
in the Sierra.
9 target water bodies 
have been posted in
2 languages, 
Spanish and English.

thank yOu PrOject Funders!
Past and present project funders include:�&ODUHQFH�(��+HOOHU�&KDULWDEOH�)RXQGDWLRQ��&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��&DOLIRUQLD�

(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��&DOLIRUQLD�:HOOQHVV�)RXQGDWLRQ�DQG�5RVH�)RXQGDWLRQ�IRU�&RPPXQLWLHV�DQG�WKH�(QYLURQPHQW�

next stePs

,QIRUPHG�E\�WKUHH�\HDUV�RI�RUJDQL]LQJ�3RVW�,W�'D\��
76)�SXEOLVKHG�D�PRGHO�SURWRFRO�RXWOLQLQJ�WKH�VWHSV�
DQG�EHVW�SUDFWLFHV�WR�SODQ�DQG�H[HFXWH�UHJLRQDO�ÀVK�
FRQVXPSWLRQ�DGYLVRU\�SRVWLQJ�HYHQWV��76)�ZLOO�FRQWLQXH�
WR�SUHVHQW�WKH�SURWRFRO�WR�DJHQFLHV�LQ�PHUFXU\�
LPSDFWHG�ZDWHUVKHGV�WR�HQFRXUDJH�UREXVW�SRVWLQJ�
RI�ÀVK�FRQVXPSWLRQ�DGYLVRULHV�VWDWHZLGH��2(++$�
IUHTXHQWO\�LVVXHV�QHZ�VLWH�VSHFLÀF�DGYLVRULHV��DQG�76)�
ZLOO�OHYHUDJH�WKH�PRPHQWXP�DURXQG�WKHVH�UHOHDVHV�E\�
LGHQWLI\LQJ�DQG�FRQWDFWLQJ�UHJLRQDO�HQWLWLHV�ZKR�PD\�EH�
XQLTXHO\�VLWXDWHG�WR�OHDG�SRVWLQJ�HYHQWV�

The Sierra Fund - 103 Providence Mine road, SuiTe 101, nevada ciTy, ca 95959 - (530) 265-8454 - www.SierraFund.org

0DS�6RXUFH���86*6�)DFW�6KHHW�����B����BY��� 

0HUFXU\�ZDV�PLQHG�IURP�&DOLIRUQLD·V�&RDVW�5DQJH�
DQG�WUDQVSRUWHG�WR�WKH�6LHUUD�1HYDGD�WR�LPSURYH�JROG�
UHFRYHU\��DV�PHUFXU\�LV�DQ�DPDOJDP�WR�JROG��



,1)250$&,Ð1�*(1(5$/��'HVGH�������7KH�6LHUUD�)XQG��76)��
KD�RUJDQL]DGR�XQ�HYHQWR�DQXDO�SDUD�UHSDUWLU�DYLVRV�GH�
FRQVXPR�GHO�SHVFDGR��HPLWLGRV�SRU�HO�(YDOXDFLyQ�GH�3HOLJURV�
SDUD�OD�6DOXG�$PELHQWDO�GH�OD�2ÀFLQD�GH�&DOLIRUQLD��2(++$���
FRQ�LQIRUPDFLyQ�D�OD�FRUULHQWH�UHODFLRQDGD�D�FXHUSRV�GH�DJXD�
UHJLRQDOHV���(O�DVHVRUDPLHQWR�VREUH�HO�FRQVXPR�GH�SHVFDGR�
VH�FRPXQLFD�HQ�WpUPLQRV�GH�HVSHFLHV��JUXSRV�GHPRJUiÀFRV�
\�OD�FDQWLGDG�Pi[LPD�UHFRPHQGDGD�GH�UDFLRQHV�TXH�SXHGHQ�
FRQVXPLUVH�GH�IRUPD�VHJXUD�HQ�XQD�VHPDQD��/D�PHWD�GH�
HVWH�SUR\HFWR�HV�LQFUHPHQWDU�HO�DFFHVR�D�LQIRUPDFLyQ�
FRPR�JXtD�SDUD�KDFHU�GHFLVLRQHV�VREUH�HO�FRQVXPR�GHO�
SHVFDGR��HVSHFLDOPHQWH�SDUD�SHUVRQDV�FRQ�XQ�ULHVJR�
GH�H[SRVLFLyQ�PiV�DOWR�

¢48,e1�(67É�'(�5,(6*2�'(�(;326,&,Ð1"�0HUFXULR�HV�XQD�
QHXURWR[LQD�GHO�GHVDUUROOR���3REODFLRQHV�YXOQHUDEOHV�LQFOX\HQ�
PXMHUHV�GH�HGDG�IpUWLO�\�ORV�QLxRV��3REODFLRQHV�DGLFLRQDOHV�
TXH�HVWiQ�GH�DOWR�ULHVJR�VRQ�JUXSRV�TXH�FRQVXPHQ�SHVFDGR�
D�XQD�WDVD�PD\RU�TXH�OD�SREODFLyQ�JHQHUDO��FRPR�SDUD�GLHWDV�
FXOWXUDOHV�R�GH�VXEVLVWHQFLD�

¢32548(�/$�1(&(6,'$'"�0LHQWUDV�2(++$�SXEOLFD�DYLVRV�GH�
FRQVXPR�GHO�SHVFDGR��QLQJXQD�DJHQFLD�HVWi�PDQGDGR�SXEOLFDU�
HVWD�LQIRUPDFLyQ�HQ�OXJDUHV�GRQGH�OD�JHQWH�SHVFD���/RV�DYLVRV�
GH�FRQVXPR�GH�SHVFDGR�VH�SXEOLFDQ�GH�PDQHUD�LUUHJXODU�HQ�
ODV�FXHQFDV�KLGURJUiÀFDV�GH�&DOLIRUQLD�\�OD�DXVHQFLD�GH�XQR�
SXHGD�FUHDU�XQD�SHUFHSFLyQ�IDOVD�TXH�ORV�SHFHV�HQ�XQ�OXJDU�
TXH�QR�WLHQH�DYLVR�VRQ�VDOXGDEOHV�SDUD�FRPHU�

El Día de Repartir Avisos
8Q�SUR\HFWR�SDUD�UHSDUWLU�DYLVRV�GH�FRQVXPR�GH�SHVFDGR�

HPLWLGRV�SRU�HO�HVWDGR�HQ�ORV�HPEDOVHV�GH�OD�6LHUUD�

( O �PHUFXU LR� IXH� O OHYDGR�
D� OD�UHJ LyQ�6 LHUUD�
1HYDGD�SDUD�SURFHVDU�
H O �RUR�GXUDQWH� OD�pSRFD�
GHO �) LHEUH�GHO �2UR�HQ�
&DO L IRUQ LD �� �/D�DPHQD]D�
SDUD� OD�VD OXG�PiV�
V LJQ L ILFDQWH�GHU LYDGR�
GH� OD�H[WUDFF LyQ�GH�
UHFXU VRV�GH�HVD�pSRFD�
HV� OD�H[SRV LF LyQ�
D O �PHUFXU LR�SRU�
FRQVXPR�GHO �SHVFDGR�
FRQWDPLQDGR�



Por los números: 
(Q�3 años�
60 voluntarios�KDQ�
UHSDUWLGR�DYLVRV�HQ�FDVL�
100 ubicaciones�HQ�PiV�GH�
20 cuerpos de agua HQ
5 cuencas hidrográficas�
HQ�OD�6LHUUD��6H�KDQ�SXEOLFDGR�
9 cuerpos de agua 
objetivo�HQ�2 idiomas��
HVSDxRO�H�LQJOpV�

£*5$&,$6�),1$1&,$'25(6�'(/�352<(&72�
/RV�ÀQDQFLDGRUHV�GH�SUR\HFWRV�SDVDGRV�\�SUHVHQWHV�LQFOX\HQ���&ODUHQFH�(��+HOOHU�&KDULWDEOH�)RXQGDWLRQ��&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�

5HVRXUFHV��&DOLIRUQLD�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��&DOLIRUQLD�:HOOQHVV�)RXQGDWLRQ�DQG�5RVH�)RXQGDWLRQ�IRU�&RPPXQLWLHV�DQG�WKH�

(QYLURQPHQW�

35Ð;,026�3$626��,QIRUPDGR�SRU���DxRV�GH�RUJDQL]DU�(O�
'tD�GH�5HSDUWLU�$YLVRV��76)�SXEOLFy�XQ�SURWRFROR�TXH�
GHVFULEH�ORV�SDVRV�\�ODV�PHMRUHV�SUiFWLFDV�SDUD�SODQLÀFDU�
\�HMHFXWDU�HYHQWRV�GH�SXEOLFDFLyQ�GH�DVHVRUDPLHQWR�
UHJLRQDO�GH�FRQVXPR�GH�SHVFDGR��76)�FRQWLQXDUi�
SUHVHQWDU�HVWH�SURWRFROR�D�DJHQFLDV�TXH�WUDEDMDQ�HQ�
ODV�FXHQFDV�KLGURJUiÀFDV�LPSDFWDGDV�SRU�HO�PHUFXULR�
SDUD�DOHQWDU�OD�SXEOLFDFLyQ�UREXVWD�GH�DYLVRV�GH�
FRQVXPR�GH�SHVFDGR�HQ�WRGR�HO�HVWDGR���2(++$�FRQ�
IUHFXHQFLD�HPLWH�QXHYRV�DYLVRV�HVSHFtÀFRV�GHO�VLWLR�\�76)�
DSURYHFKDUi�HO�LPSXOVR�HQ�WRUQR�D�HVWRV�ODQ]DPLHQWRV�
PHGLDQWH�OD�LGHQWLÀFDFLyQ�\�HO�FRQWDFWR�FRQ�ODV�HQWLGDGHV�
UHJLRQDOHV�TXH�SXHGDQ�HVWDU�HQ�XQD�SRVLFLyQ�~QLFD�SDUD�
GLULJLU�HO�HYHQWR�GH�SXEOLFDFLyQ�

7+(�6,(55$�)81'�������3529,'(1&(�0,1(�52$'��68,7(������1(9$'$�&,7<��&$��������������������������:::�6,(55$)81'�25*

(O�PHUFXULR�IXH�H[WUDtGR�GHO�iUHD�FRVWHUD�GH�&DOLIRUQLD�
\�WUDQVSRUWDGR�D�OD�6LHUUD�1HYDGD�SDUD�PHMRUDU�
OD�UHFXSHUDFLyQ�GH�RUR��\D�TXH�HO�PHUFXULR�HV�XQD�
DPDOJDPD�GHO�RUR�
)XHQWH�GHO�PDSD���86*6�)DFW�6KHHW�����B����BY���
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Alex Keeble-Toll <alex.keeble-toll@sierrafund.org>

22 Jan 2018 Granite Bay Flycasters Conservation meeting 
1 message

Dave Fujiyama <davefujiyama@gmail.com> Fri, Jan 19, 2018 at 8:47 AM
Bcc: alex.keeble-toll@sierrafund.org

Hi GBF members!
 
Happy 2018!  May the new year bring to each of our nets monstrous trout!  Ha heh... 
 
Thank you for signing up for the January GBF Conservation meeting.  Here are some reminders:
 
 
date:  Monday Jan 22, 2018
 
time:  6:00 pm to 7:30 pm
 
location:  Round Table Pizza, 8755 Sierra College Blvd, Roseville, CA 95661
 
description: Our guest speakers are Kelsey Westfall and Alex Keeble-Toll from The Sierra Fund, who will speak about 
mercury contamination in fish, and how our local history of mining has contributed to this environmental issue.
 
socializing with our guest speakers: Alex and Kelsey will be available at both 6:00 pm to meet and chat with you, and 
directly after the completion of their presentation at 7:15.  
 
FOOD!  Aaaah...fatty goodness! Pizza and salad will be available at no charge to you starting at 6:00 pm. There will be 
both meaty pizza and non-meat pizza. GBF picks up the tab for pizza and salad (but drinks are on you, please). Thank you 
for supporting GBF with your membership renewals, purchase of tickets to the Annual Potluck, and attendance at the 
Annual Dinner. These and other contributions help keep that pizza moving from the oven to our table! There is typically 
leftover pizza; please bring a clean ZipLoc bag to take a slice home.
 
agenda: 
 

6:00 pm  Arrive, enjoy pizza and salad, chat with Kelsey and Alex
6:25 pm  Announcements, introductions
6:30 pm  Start presentation
7:15 pm  End presentation
7:15 - 7:30 pm  Informal chat session with Kelsey and Alex

 
See you there! Let's give Kelsey and Alex a warm welcome!
 
Thanks,
 
Dave Fujiyama
cell 949-212-1337
 
 
Our special guest speakers:
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was born and raised in Nevada City and joined The Sierra Fund’s staff in
January 2015.

A Nevada County native, Alex has migrated elsewhere on a number of occasions but always ends up returning
to the trees. Alex completed her undergraduate studies in 2002 (BA, Sociology, magna cum laude, UCLA) and
received her first graduate degree in 2006 (MA, Sociology, CSU, Sacramento). In 2009 Alex completed all
coursework toward a second graduate degree (M.S., Regenerative Studies, Cal Poly Pomona) but the birth of
her first child derailed thesis completion. After spending five years at home raising two wonderfully wild small
humans, She pursued and completed a third graduate degree in 2016 (M.Sc., Environmental Science, with
distinction, CSU, Chico).

Alex has been designing and executing multidisciplinary research projects on mining impacts in Nevada
County for over ten years using approaches that include Environmental Inequality Formation (EIF) modeling to
examine legacy mine impacts, Q-Methodology to explore subjective views in mine permit processes,
participant observation and field surveys to understand angler catch and consumption patterns, and biological
data collection and analysis to support public health advisories for mercury contaminated fish.

On her down time Alex can be found outdoors, most happily in the sunshine and most often with a camera
and knitting needles in hand, trailed by a posse of chickens, ducks, and geese.

 

 was raised in the beautiful Sierra Foothills by
parents with an affinity for nature and exploration. Her childhood was spent swimming, climbing trees and
eating fresh fruits and veggies from the thriving backyard garden, hobbies that eventually paved the way for
her travels across Europe and New Zealand with organic farming and work exchange programs.

Kelsey then transferred to San Francisco State University where she became a member of the student
environmental organization Fossil Free SFSU and assisted in coordinating the 2nd Annual International
Divestment Convergence Conference in April, 2014. Concurrently, Kelsey was an intern with 5 Gyres Institute,
where she conducted plastic pollution research on local San Francisco beaches and processed samples
collected from sea voyages abroad. Kelsey graduated from San Francisco State University in May, 2014 and
was presented the Environmental Studies Departmental Honoree Award, delivering a speech a graduation.

In the fall of 2014, Kelsey started what would become two years of AmeriCorps service with The Sierra Fund
through the Sierra Nevada AmeriCorps Partnership Program (SNAP). As a SNAP member, Kelsey launched TSF’s
Post It Day event, the first annual community volunteer event to post state issued fish consumption advisories
at regional water bodies. Additionally, she created educational activities to engage kids around the topic of
mercury in fish, and has since shared these materials at numerous kid-centered events, paving the way for
outreach on this topic to a new demographic.
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In October 2016, she was offered a full time position with The Sierra Fund. Kelsey is excited to begin this new
chapter of work with the organization, and will be coordinating outreach and policy matters as well as TSF’s
biennial Reclaiming the Sierra Conference.



 
 

TECHNICAL ADVISORY COMMITTEE 
HEADWATER MERCURY SOURCE REDUCTION STRATEGY 

Wednesday, February 7, 2018 
1:00 pm – 4:00 pm 

Sierra Nevada Conservancy 
11521 Blocker Drive #205, Auburn, CA 95603 

 
Dial-In Information: 
Phone Number: (641) 715-3580; Access Code: 121-874-737 
Join the Online Meeting: 
Online Meeting Link: https://join.freeconferencecall.com/121-874-737; Online Meeting ID: 121-
874-737 
 

MEETING AGENDA 
 
Time Item Description Lead 
1:00 – 1:10 pm Welcome & 

Scheduling 
Welcome attendees and schedule 
next HMSR-TAC meeting 

Izzy Martin, TSF 

1:10 – 1:20 pm Orientation Overview & role of the HMSR-TAC Carrie Monohan, 
TSF 

1:20 – 2:00 pm Introductions 
& Updates 

Introductions and relevant project 
updates from meeting participants 
x Sothea Ung: APSARA outreach 
x Shakoora Azimi-Gaylon: Delta fish 

advisory survey 
x Sherri Norris: CIEA medical trainings 

All 

2:00 – 2:25 pm 
 

Regional  Sociological perspective on 
communicating mercury exposure risk 

Lori Copan, CDPH 

2:25 – 2:35 pm BREAK 

2:35 – 3:00 pm Local Gold Country Angler Survey and fish 
tissue collection project  

Alex Keeble-Toll, 
TSF 

3:00 – 3:25 pm Project 
Specific 

Posting fish consumption advisories 
to reduce human exposure to 
mercury 

Kelsey Westfall, 
TSF 

3:25 – 3:50 pm Methods 
Discussion 

Process for developing fish 
consumption advisories 

Shannon Murphy, 
OEHHA 

3:50 – 4:00 pm Roundtable 
Final 
Comments 

Next steps, breakthrough moments 
and speaker ideas 

All 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mercury in Fish  
Making Safe Local Fish Consumption Choices 

Wednesday, July 11, 2018 at 7:00 pm 
Lake Oroville Visitor Center 

917 Kelly Ridge Road, Oroville, CA 95966 
 

The primary human exposure pathway to mercury is through consuming 
contaminated fish. Since 2015, The Sierra Fund has worked to protect public health 

by posting state-issued fish consumption advisories at popular fishing locations to 
give the public the tools they need to make healthy fish consumption choices.  

 
On Wednesday, July 11, The Sierra Fund’s Program Manager, Alex Keeble-Toll, MA, 
MSc., and Outreach Coordinator, Kelsey Westfall will discuss the history of mining 
and mercury in the Sierra Nevada, how mercury gets into fish and how you can 

safely consume the fish you catch locally. 
 

For more information contact: 
Mike Hubbartt 

(530) 538-2219 
Michael.hubbartt@parks.ca.gov 

 
 
 

The Sierra Fund presents 
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1:00 PM
 

Sponsor Pop-ups 

1:45 PM
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 Case Studies 
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Kelsey 
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Fund  
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Reduce Hum
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3:00 PM
 

Break 2 
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3:20 PM
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3:37 PM
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 Seasonal W
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Patrick 
Goodw

in 
Vertex W

ater 
Features 

Aeration’s Effect on Algae:  
A review

 of success and failures 

5:00 PM
 

Business M
eeting 

6:00 PM
 

Break 3 

6:30 PM
 

Dinner:  Jake's on the Lake  (780 N
 Lake Blvd, Tahoe City, CA 96145) 

 

M
orning Program

 
Afternoon Program

 

8:30 – 9:30 AM
 

Tour of the Tahoe Science Center 
 

291 Country Club Dr., Incline Village, N
V 89451 

10:00 AM
 – 12:00 

Sierra Cloud Catam
aran 

 
967 Lakeshore Blvd, Incline Village, N

V 89451 
parking: H

yatt Regency Lake Tahoe at corner of 
Country Club Dr. and Lakeshore Blvd. 

Please join us for the Business M
eeting at 5PM

 
All attendees are encouraged to participate! 

Friday M
orning T

our &
 Field T

rip 



AGENDA 
 

Delta Mercury Exposure Reduction Program 
Community Stakeholder Meeting  

February 19th, 2019 
9:00am-11:30am 

2101 E. Earhart Ave. Suite #100 
Stockton. CA 95206 

Mokelumne Classroom 
 

 
Introductions and Welcome  5 minutes 
 
Delta MERP Agencies’ Updates 

 

Sacramento-San Joaquin Delta Conservancy 
 Shakoora Azimi Gaylon 

5 minutes 

Central Valley Regional Water Quality Control Board 
 Selina Cole 

5 minutes 

Office of Environmental Health Hazard Assessment 
 Shannon Murphy 

10 minutes 

 
Community Grant Program Updates 

 

            San Joaquin County First Five – Lani Schiff-Ross 20 minutes 
            Yolo County First Five – Gina Daleiden 
 
Break Session 

20 minutes 
 
15 minutes 

 
Community Grant Program Updates (Continued) 

Rio Vista Care – Adriana Bejarano 

 
 
20 minutes 

 
Fish Consumption Advisory Sign Posting Update - Kirt Sandhu 

 
10 minutes 

 
The Sierra Fund Updates - Alex Keeble-Toll 

Angler Survey 
Proposed legislation for posting  
fish consumption advisories  

 
 
15 minutes 
 
15 minutes 

 
Next Steps – Shakoora Azimi-Gaylon 
 
Wrap-Up - Kirt Sandhu 
 

 
10 minutes 
 
5 minutes 

Refreshments will be provided 



 

 

TECHNICAL ADVISORY COMMITTEE 

HEADWATER MERCURY SOURCE REDUCTION STRATEGY 

 
Mercury Exposure  

Thursday May 23rd, 2019 

9:00 am – 1:00 pm 

California State Capital, 10th and L Street, Sacramento, 95814 

Capital Room 127 

 

Dial-In Information: 

Phone Number: (712) 770-5505; Access Code: 121-874-737 

Join the Online Meeting: 

Online Meeting Link: https://join.freeconferencecall.com/121-874-737;  

Online Meeting ID: 121-874-737 

 
MEETING AGENDA 

 
Time Item Description Lead 

9:00 – 9:10 am Welcome & 

Scheduling 

Welcome attendees and schedule next 

HMSR-TAC meeting 

Izzy Martin, TSF 

9:10 – 9:50 am Policy Overview of AB 762: Fish and Shellfish 

Advisory Posting 

Dr. Bill Quirk, 

Assemblymember 

9:50 – 10:00 am  Orientation Overview & purpose of the HMSR-TAC Alex Keeble-Toll, 

TSF 

10:00 – 10:30 am Introductions & 

Updates 

Relevant updates from meeting 

participants. 

 Alex Keeble-Toll, TSF: Post It Day 

2019; CALMS Background & 

Activities 

 Staff, Delta MERP: Update on Hg 

Exposure Reduction Activities 

 

All 

10:30 – 10:50 am Background Mercury Exposure in California Alex Keeble-Toll, 

TSF 

10:50 – 11:05 am BREAK 

11:05 – 11:35 am Methods Fish Consumption Advisory 

Development (15 min. + Q&A) 

Susan Klasing, 

OEHHA  

11:35 – 12:05 pm Evaluation Risk Communication and Fish 

Consumption Advisories (15 min. + 

Q&A) 

Lori Copan, 

CDPH 

 

12:05 – 12:35 pm Implementation Reservoir Managers Perspective on 

Advisory Posting (15 min. + Q&A) 

Mark Seelos, 

SCVWD  

12:35 – 1:00 pm Closing 

Comments 

Summarize best thinking and primary 

takeaway 

All 

 

https://join.freeconferencecall.com/121-874-737


 

 

HEADWATER MERCURY SOURCE REDUCTION STRATEGY  

 
MERCURY EXPOSURE ACTIONS 

 

Action 1: Collect regional angler survey data.  

Angler Surveys provide key information about regional catch and consumption patterns that can be used 

both for informing sampling plans for fish tissue data collection and for informing best-practices for the 

dissemination of public health information.  

 

Action 2: Collect regional fish tissue data.  

The ability of the Office of Environmental Health Hazard Assessment (OEHHA) to develop and issue 

site-specific fish consumption advisories that are protective of human health is contingent upon the 

availability of adequate fish tissue data. 

 

Action 3: Use angler survey and fish tissue data to identify water bodies with high risk of 

exposure.  

Water bodies that pose a high risk of exposure should be identified and posted with state-issued fish 

consumption advisories.  

 

Action 4: Post state-issued fish consumption advisories at water bodies.  

OEHHA develops and issues fish consumption advisories, however, there is no requirement that water 

body owners/operators post on site at popular public fishing locations. 

 

Action 5 Utilize angler survey and fish tissue data to develop best practices for inform targeted 

outreach and regulatory actions.  

Data about local fish consumption and fish tissue mercury levels should be evaluated to ensure that 

public health information is effective, and specifically that it is made accessible to vulnerable 

communities.  

 

Action 6: Work with the medical community to design an epidemiological study.  

Public health research needs to be conducted in order to qualify and quantify the health impacts of 

mercury exposure in California.  

 

Strategy Implementation Evaluation Criteria 

 

 Fish tissue data gaps identified as part of Action 2 filled and data provided to OEHHA. 

 Fish consumption advisories posted in Spanish at CABY region waterbodies and posted in 

additional languages as identified through analysis of Angler Survey data. 

 Outreach strategy developed for vulnerable communities as identified based on angler activity 

and high fish tissue mercury levels. 

 Follow-up outreach to local public health officials to ensure that they are aware of the need to 

provide information about mercury in fish to the Sierra Nevada populations they serve. 

 Angler survey data collection effort expanded to Feather River watershed (n=30). 

 Established fish advisory posting protocols that provide consistent posting to protect human 

health across the region 

 



Task 3, Deliverable 4 
 

PHOTOS OF POSTED FISH CONSUMPTION ADVISORIES 

 

 

Figure 1: Statewide Advisory, Lost Mine Lake 

 

 

Figure 2: Site-Specific Advisory, Donner Lake 



Task 3, Deliverable 4 
 

 

Figure 3: Permanent Statewide Advisory, Black Swan Preserve 

 

 

Figure 4: Site-Specific Advisory, Lake Englebright 



Task 3, Deliverable 4 
 

 

Figure 5: Site-Specific Advisory, Camp Far West 

 

 

Figure 6: Permanent Statewide Advisory, Coyote Park 



Task 3, Deliverable 4 
 

 

Figure 7: Statewide Advisory, Hirschman’s Pond 

 

 

Figure 8: Statewide Advisory, Lake Clementine 

 



Rollins Reservoir (site-specific advisory) 
Campgrounds 

1. Long Ravine 
a. Gatehouse 
b. Outrigger Store 
c. Boat Launch (on leg of speed sign) 
d. Freeloaders Cove on Long Ravine arm of Rollins 
e. Sliphouse Door 

2. Orchard Springs 
a. Gatehouse 
b. General Store 
c. Boat Ramp (on leg of speed sign) 
d. Sliphouse Door 

3. Peninsula  
a. Boat Launch (on leg of speed sign) 
b. Sliphouse Door 
c. Fish Cleaning Station 
d. Store by Gateway/Gatehouse 
e. Fishing trails 

4. Greenhorn 
a. Store 
b. Gatehouse 
c. Launch Ramp (on leg of speed sign) 

 
Upper Scotts Flat (updated Statewide advisory) 

1. Campgrounds 
a. Gatehouse at campground  1 
b. Gatehouse at campground 2 
c. General Store  
d. Bait & tackle shop (marina) 
e. Fish Cleaning Station 
f. Boat launch 
g. Fishing pier (at day use area) 
h. At dam (North side of dam, down trail to water, post on a tree) 
i. On trail between campgrounds (interpretive trail) 

2. Cascade Shores 
a. Kiosk by Entrance OR on fee sign on post leg 
b. Boat launch 

 
Lower Scotts Flat (updated Statewide advisory) 

1. Handicap sign near dirt boat ramp 
2. Any tree between the road and the water along the boat ramp 



 
Combie Lake (site-specific advisory) 

1. On gate at end of Combie Rd. (next street after Peninsula Dr.) 
2. On a tree at Peninsula boat ramp 

 
Jackson Meadows (updated Statewide advisory) 

1. 6 advisory locations to be posted by NID staff 



List of posting locations at TNF lakes 
 
Grouse Ridge: 

1. Bulletin board at trailhead 
2. Bulletin board at toilet 

 
Carr and Feeley Lakes: 

1. Bulletin board at trailhead 
2. Bulletin board at campground 

 
Lindsey Lake: 

1. Bulletin board at trailhead 
 
Gold Lakes: 
Day Use Areas- 

1. Sand Pond Day Use, bulletin board 
2. Packer Lake Day Use, bulletin board 

Campgrounds- 
1. Sardine, bulletin board on right 
2. Salmon Creek, bulletin board on left 
3. Diablo, bulletin board in middle of campground, by toilets 
4. Pack Saddle, bulletin board by toilet 
5. Burger Campground 

 
New Bullards Bar Reservoir (site-specific advisory): 
Campgrounds- 

1. Schoolhouse, bulletin board on right 
2. Horn Swoggle 
3. Dark Day, bulletin board by toilet, past kiosk and veer left at the split) 

Other: 
1. Bulletin board at boat launch, down by the launch, not three paneled board by the toilets.  
2. Day use area past the campground 

 
Bowman Lake: 

1. As approaching campground, past dam, up steep incline, road splits, choose one of two three 
panel bulletin boards to post. 

2. At campground, bulletin board by toilets 
3. Continue on road til the split to Faucherie, 3 panel board on the corner 

 
Rucker Lake: 

1. Three panel board in campground. 
 
Totals: 
21 signs at 7 waterbodies 



Fish Consumption Advisory Posting Locations 
Donner Lake 

Truckee Donner Parks & Recreation District 

1. Bulletin board at the West End Beach 
2. Portable metal kiosk by the boat ramp 
3. Building by the fish cleaning station 
4. Donner Lake Fishing Access sign (where we’d like to post a set of permanent signage) 
5. Public pier #6 
6. Public pier #7 
7. Public pier #23 
8. Public pier #32 
9. Public pier #35 
10. Public pier west of Donner Tract Private Pier 



Water Body Manager Who Posts? Water Body/Rec Area Site-Specific? Location
South Yuba River State Park Agency Yuba South Fork Y Bridgeport

South Yuba River State Park Agency Yuba South Fork Y 49 Bridge Campground

South Yuba River State Park Agency Yuba South Fork Y Purdon Campground

South Yuba River State Park Agency Yuba South Fork Y Edwards Campground

South Yuba River State Park Agency Yuba South Fork N Blair Lake

Tahoe National Forest (TNF) Agency Yuba North Fork Y Convict Flat Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Union Flat Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Ram’s Horn Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Wild Plum Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Logansville Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Indian Valley Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Carlton Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Rocky Rush Campground

Tahoe National Forest (TNF) Agency Yuba North Fork Y Sierra Campground

Downieville Post Office Public Yuba North Fork Y Public Posting Board

Sierra Hardware, Downieville Public Yuba North Fork Y Store

Sierra City Public Library Public Yuba North Fork Y Public Posting Board

Sierra City Post Office Public Yuba North Fork Y Public Posting Board

Country Store, Sierra City Public Yuba North Fork Y Store

Nevada County Fairgrounds Agency Lion's Lake N Lake-side signage

Placer County Department of Public Works Agency Bear River Campground Y Campground bulletin board

 Post It Day 2019, Posting Locations



 

 
 

 
Combie Sediment and Mercury Removal Project – Tour Agenda 

 
DATE:  Friday, August 9, 8:00am – 11:00am 
 
Location: 2701 Combie Road, Meadow Vista, CA 
 
Agenda Overview  

Time What Location 
8:00a  Welcome 

Introductions 
Safety 

 Welcome & Introductions  
 Tour Agenda  
 Project Background & Need  
 Project Overview  
 Layout of Stations  
 Safety Review 

 
8:45am  Tour Stations  Station 1 – Helix & Blue Wheel  

 Station 2 – Control Panel  
 Station 3 – Flocculent  
 Station 4 – Real Time Monitoring  

 
10:00am  Drive to levee road  2 x 15 passenger vans 

 USGS Monitoring  
 NV5 Regulatory Monitoring  
 Dredge  

  
11:00am  Return to processing site 

Final Questions / Thank You 
 

 
Directions from Sacramento: 

 I-80 East to Placer Hills Road (Exit 125) 
 Cross Freeway and drive approx. 10 miles to Combie Road 
 Turn Left, follow until see signs for Teichert Plant 
 Stay left, go thru gate, watch for haul trucks  
 Once you see orange construction fencing, stay along that until you see parking attendant in 

safety gear 
 
Directions from Grass Valley:  

 Hwy 49 South to I-80 
 Follow directions above 

 
Notes: 

 Please be sure to be Safety Aware at all times and wear: 
o Safety  Vest, Safety Hard Hat, Glasses, Boots / Shoes and Long Pants 
o NID will supply extra safety vests and hard hats if you do not have 

 We will be walking over uneven terrain, the ground is mostly dirt and a construction site 
 We will have water, soda and light snacks 
 Check temperature as it could be sunny and hot 
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Bear 
River

R e s e r v o i r  S e d i m e n t a t i o n

Background: 
Numerous legacy hydraulic mines exist in the Bear River 
watershed and as a result the watershed is significantly impacted 
by sediment and mercury. Nevada Irrigation District (NID) owns 
and operates two reservoirs on the Bear River which are listed 
under Clean Water Act section 303(d) as impaired for mercury: 
Rollins Reservoir and Combie Reservoir. 

Reservoirs impound winter precipitation and Sierra snowmelt 
for use in agriculture, irrigation, drinking water, hydropower and 
recreational activities. Over the decades, upper watershed erosion 
and downstream sedimentation have influenced NID efforts in 
maintaining reservoir storage capacity, potentially affecting NID’s 
operational activities.

Site Summary: 
During the California Gold Rush, 
mercury was used in mining 
operations to aid in gold recovery. 
Today, storm events wash sediment 
and mercury from contaminated legacy 
hydraulic mine sites into creeks and 
rivers. This material flows downstream 
and accumulates in reservoirs, where 
sediment reduces water storage 
capacity and elemental mercury 
methylates and enters the food web, 
bioaccumulating and biomagnifying in 
fish. Fish consumption is the primary 
pathway of human exposure to 
mercury which is a known neurotoxin. 



Sediment & mercury removal ProjectS: 

Reservoir maintenance includes sediment removal 
to maintain water storage space and operational 
capacity. Sediment carried in the Bear River contains 
mercury that originates from historical gold mining 
performed in the Bear River watershed over a 
century ago. The presence of mercury has previously 
precluded reservoir maintenance dredging activities 
as it stirred-up and distributed mercury within the 
sediment. Removal of sediment in the dry, when 
the reservoir is low, is the most economical way to 
maintain reservoir capacity, however, some deposits 
cannot be accessed in this way. 

To address sediment removal in wet conditions, an 
innovative approach is being developed, whereby 
sediment is removed using a suction dredge and 
the sediment “slurry” is treated offshore to remove 
mercury before clean water is returned to the 
reservoir. Due to the presence of mercury, reservoir 
sediment removal projects need to integrate 
technical expertise and environmental monitoring. 
These projects have great potential to model ways 
to restore water storage capacity throughout Sierra-
based reservoirs, while remediating mercury left in 
watersheds from legacy mining.

Notable Features: 
•	 Combie Reservoir 

originally stored 
approximately 5,500 acre-
feet of water fed by the 
Bear River and Wooley 
Creek. Sedimentation has 
reduced the lake’s volume 
to approximately 3,500 Acre- 
feet.  

•	 Rollins Reservoir 
originally stored 66,000 
acre-feet of water fed 
by Greenhorn Creek and 
Steephollow Creek and 
has lost 20% of its water 
storage capacity.



Mercury 
Methylation

Yuba and Bear River Watersheds 

Mercury was brought to the Sierra Nevada from the Coast 
Range and was used to recover gold during the 19th Century 
Gold Rush. Legacy gold mines dumped millions of cubic yards 
of mercury contaminated mine waste into our rivers.  USGS 
estimates that at least 10 million pounds of mercury was lost to 
the environment from gold mining. This toxic metal has worked 
its way down our Gold Country river systems and accumulated in 
reservoirs and in the Bay Delta.  

Elemental inorganic mercury that was used in gold processing 
is not nearly as toxic as mercury in a methylated form, which is 
bioavailable, meaning that it can be incorporated into the food 
chain. In reservoirs a combination of factors lead to increased 
potential for the methylation of elemental mercury. Reservoirs trap 
particulate-bound mercury in sediment behind dams. Reservoirs 
can stratify which means the top and bottom layers don’t mix 
and oxygen becomes depleted in bottom waters for parts of the 
year. Mercury laden sediment in oxygen depleted water can be 
methylated by sulphur and iron reducing bacteria. 

The primary exposure pathway to methylmercury is fish 
consumption. The human health impacts of mercury are numerous 
and well-documented. Effects can include damage to the brain, 
nervous system, kidneys, and immune system. Exposure is 
especially dangerous for pregnant women because methylmercury 
easily passes through the placental and blood-brain barrier. 
Methylmercury is also very problematic for children since their 
nervous systems are still developing. Both of these groups are 
vulnerable to even low levels of exposure to methylmercury 
from fish consumption. Other at-risk populations include groups 
for whom fish is a dietary staple, such as native groups, low-
income populations, and ethnic minorities who have a culture of 
fish consumption and may be prevented from understanding fish 
advisories due to language barriers, as well as avid anglers who fish 
and consume their catch with relative frequency. 



Fish consuMption Advisories: 
The California Office of Environmental 
Health Hazard Assessment (OEHHA) 
develops and issues fish consumption 
advisories, outlining how many servings 
per week different species of fish can 
be safely consumed, based on mercury 
levels in fish tissue. These advisories are 
often site-specific, which means that 
the advisory reflects fish data collected 
specifically in that water body. For other 
water bodies where there is insufficient 
site-specific data, Statewide Advisories, 
including those for lakes and reservoirs, 
coastal locations, and fish that migrate 
provide healthy eating guidelines for 
various commonly consumed species. Fish 
consumption advisories for water bodies 
in the state of California can be accessed 
at OEHHA’s website, www.oehha.ca.gov/
fish.

Mercury Fate and Transport- 
From Mines to Methylation: 

•	 Mercury is primarily transported bound to particulate 
fine silts and clays (< 0.063 mm) during winter storms.

•	 Mercury can be transported long distances from source 
areas and can accumulate in reservoirs where the water 
velocity slows and transport capacity decreases.

•	 Mercury methylation typically occurs most efficiently 
during warm summer months in anoxic zones that 
establish at the bottoms of reservoirs 

•	 Mercury can be methylated when sulfate-reducing and/or 
iron-reducing bacteria are allowed to develop in anoxic 
conditions.

•	 The primary exposure pathway to methylmercury is 
through fish consumption



Sediment 

and Mercury 

Removal

C o m b i e  R e s e r v o i r

Site Summary: 
For more than 30 years, Nevada Irrigation District (NID) contracted with private aggregate mining companies to 
remove sediment that accumulates in the reservoir.  At Combie Reservoir, dredging was used to remove sediment.
Dredging operations in Combie Reservoir were halted in 2003 as a result of mercury levels found in dredge 
effluents, affecting NID’s efforts to maintain reservoir storage capacity and operations. 

Because of mercury contamination, there is a need to develop an innovative approach to sediment removal from 
reservoirs impacted by mercury. NID’s Combie Reservoir Sediment and Mercury Removal Project is a three step 
process: (1) sediment removal, (2) sediment treatment, and (3) water treatment. 

1) At Combie Reservoir, sediment removal can be done in the dry or in the wet. In the dry, earth moving equipment 
is used to remove accumulated sediments during low water conditions when the deposit is exposed. In the wet, a 
suction dredge is used to suck up material from the bottom of the reservoir and transport that material in a slurry 
to a treatment plant on the shore.
2) The sediment is treated using a  centrifuge to remove elemental (“free liquid”) mercury.
3) The slurry water is then treated by using a combination of coagulants and polymers to settle out the fines and 
return clean water to the reservoir.

NID began removal of accumulated sediment in 2018 under a Department of Water Resources grant, using 
both removal in the dry and removal in the wet methods. On-going reservoir maintenance of sediment removal 
is needed to maintain reservoir capacity. The project is operating under a water quality permit that requires 
monitoring to ensure that no water quality standards are being violated at any time in the process.

ConCluSion:
NID’s pilot project demonstrates emerging technology and improved understanding of mercury that will inform 
sediment removal efforts in other locations where mercury-contaminated sediment accumulates.  In time, a 
reduction of mercury contamination in reservoirs will benefit streams and rivers in the headwaters all of the way to 
the San Francisco Bay-Delta.

Permitting Agencies
CA Department of Fish & Wildlife
US Army Corps of Engineers
CA Central Valley Regional 
Water Quality Control Board
Project Funding
Department of Water Resources



Sediment & Mercury Removal 
a t  C o m b i e  R e s e r v o i r

1. Sediment Removal- Dry and Wet

2. Sediment Treatment

Mechanical Mercury Extraction Slurry Polymer Injection Station

3. Water Treatment

Settling Tanks or PondsClean Water Returned to Bear River



Monitoring 

Plan

C o m b i e  R e s e r v o i r

Summary: 
To evaluate the effect of excavating mercury-
contaminated sediment from the Combie Reservoir and 
processing it, a four-part monitoring plan was developed 
that includes:

1. Regulatory compliance monitoring being conducted by 
NV5 and Nevada Irrigation District (NID)

2. Effectiveness Monitoring being conducted by NV5,  
NID, and Great Lakes Environmental and Construction

3. Reservoir Ecosystem Monitoring being conducted by 
United States Geological Survey (USGS)

4. Real-Time Monitoring being conducted by The Sierra 
Fund (TSF)

This work is partially funded by the Department of 
Water Resources and is key to developing best-practices 
that can be scaled up and replicated. The results of the 
monitoring efforts will enable a thorough evaluation of 
the project, lessons learned and tools that can be applied 
to other sediment and mercury removal projects.

Evaluating the methods proposed in this project and 
documenting its impact provides a path to clean up other 
similarly impacted contaminated sediments in mining-
impacted Sierra Nevada watersheds and elsewhere, 
and to reduce the threat of mercury exposure across 
California. The project will serve as a reference to 
managers, engineers, scientists and regulators involved 
with maintenance dredging and mercury source 
reduction.



Monitoring 
Components: 
1. Regulatory Compliance: The water quality 

permits require that a suite of parameters that 
might be effected by the process be evaluated prior 
to the start of the project. The Anti-Degradation 
Report identifies the constituents that need to be 
monitored during the project. The Clean Water Act 
Section 401 certification specifies the frequency 
that these parameters need to be monitored to 
ensure that the project is within all water quality 
regulations during operation.

2. Project Effectiveness: The amount of sediment 
that is treated and the amount of mercury removed 
from the treatment process is being evaluated 
throughout the process. Liquid elemental mercury 
and the particulate-bound mercury associated with 
the fines are being removed by this process. Liquid 
elemental mercury is removed by the centrifuge 
and particulate-bound mercury is removed with 
the coagulants and polymers. The effectiveness 
of sediment and water treatment steps will be 
monitored so that an adaptive management 
approach can be used to improve the engineering 
processes throughout the project. 

3. Reservoir Ecosystems: The ecosystem 
monitoring is being conducted before, during and 
after the project to see if by removing mercury-
contaminated sediment there is a measurable 
effect on the aquatic food web. Simply put, “are the 
fish less contaminated?” The dynamic processes 
in the food web means that many different steps 
are monitored to be able to detect a difference 
including: five size classes of phytoplankton, 
young-of-the-year-fish, and methylmercury in the 
water near the bottom of the reservoir (benthic 
exchange).

4. Real-Time Model: Real-time monitoring is being 
used to predict mercury levels in the water based 
on a suite of parameters that can be monitored 
continuously. The multivariate predictive model is 
being developed using parameters that are known 
to have associations with mercury concentrations 
including: total suspended solids, total dissolved 
solids, turbidity, and fluorescence of dissolved 
organic matter.  Real time monitoring enables the 
project to adaptively manage the removal process if 
an issue were to ever arise.







The Combie Sediment & Mercury Removal Project is intended to:

• Remove accumulated sediment and mercury from Combie 
Reservoir, thus restoring reservoir capacity for agriculture, 
domestic drinking, hydroelectric power generation and 
recreation use.

• Measure and analyze ecological effects of MeHg concentrations 
in Combie prior and post removal activities.

• Develop an efficient, compliant and sustainable combination of 
processes for sediment removal at similar mercury-impacted 
reservoirs.

Project Purpose





Core Boring & Bulk Sediment Sampling 2016 - 2017



Sediment Pre-Project Boring 2016 / 2017



Sediment Pre-Project 
Boring 2016 / 2017
• ~ 5’ – 50’ Deep



Dry Excavation Preparation – Aug / Sept 2018



Bulk Sediment Sampling Aug/Sept 2018



Sediment Core Boring Results
Hg (ppm)

DTSC-SL & RSL's 1
Average <0.42

C-1 0.22
C-2 0.18
C-3 0.61

C-4-1 <0.1
C-4-2 0.3
C-5 0.48
C-6 <.01

C-7-1 <.01
C-7-2 <.01
C-8 <.01
C-9 <.01

C-10-1 <.01
C-10-2 <.01
C-11-1 <.01
C-11-2 <.01
C-12-1 <.01
C-12-2 <.01
C-13 <.01
C-14 <.01
C-15 0.42
C-16 0.63
C-17 0.47
C-18 0.48
C-19 0.38

Additional 4,000 lbs Bulk Sampling
 0.2 to 0.4 ppm Hg in whole samples
 0.1 to 0.2 ppm Hg in the sand fractions
 0.4 to 0.6 ppm Hg in the silt fractions



Dry Excavation Survey – 40,000 cu/yd



Dry Excavation – Oct/Nov 2018



Dry Excavation – Oct/Nov 2018



Dry Excavation – November 2018



Dredging Execution – Spring/Summer 2019
Targeted dredge location for higher anticipated mercury concentration



Dredging Execution – Spring/Summer 2019

PRECISION DREDGE PLAN

 Dredge locations and target sediment 
removal based on previous 
investigations

 Dredge areas located using GPS

 GPS positioning corresponding with 
Holdrege and Kull soil sample locations



Dredging Execution – Spring/Summer 2019



Treatment Process – Spring/Summer 2019



Treatment Process – Spring/Summer 2019
Treatment process diagram – tri-flow, concentrator, and hydro cyclones

 Material passes 10 mesh screen

 Effluent is pumped through concentrator

 Concentrator effluent then goes through hydro cyclone and process water is sent to flocculation circuit, settling pond



Concentrator Flow Diagram

 600-480 GPM , Assumed 11-15% solids in feed

 Fluidization circuit connected from separate clean water feed

 Concentrator tailings pumped to hydro cyclones for finer material removal





COMBIE RESERVOIR
SEDIMENT AND MERCURY REMOVAL PROJECT
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• The DWR and NID funded a multi‐year sediment removal 
project at Combie Reservoir in the Sierra Nevada Foothills.

• The project included extensive monitoring to evaluate 
system performance, regulatory compliance and 
environmental impacts. Post‐project monitoring is still
being performed.

• The project included public outreach and education to 
communicate the importance of reservoir maintenance 
and mercury load reduction.

Combie Reservoir
Scope



• Remove accumulated sediment and mercury from 
Combie Reservoir, thus restoring reservoir capacity for 
agriculture, domestic drinking, hydroelectric power 
generation and recreational use.

• Measure and analyze ecological effects of MeHg 
concentrations in Combie Reservoir before and after the 
sediment removal.

• Develop an efficient, compliant and sustainable 
combination of processes for sediment removal at similar 
mercury‐impacted reservoirs.

Combie Reservoir
Purpose



Combie Reservoir
Partners



Combie Reservoir
Location



Combie Reservoir
Project Overview



Combie Reservoir
Sediment Characterization



Combie Reservoir
Dry Excavation ‐ 2018



Combie Reservoir
Dry Excavation ‐ 2018



Combie Reservoir
Dry Excavation ‐ 2018



Combie Reservoir
Dredging ‐ 2019



Combie Reservoir
Dredging ‐ 2019



Combie Reservoir
Dredging ‐ 2019



Combie Reservoir
Dredging ‐ 2019



Combie Reservoir
Dredging ‐ 2019



Combie Reservoir
Sediment Processing Plant



Combie Reservoir
Knelson Concentrator



Combie Reservoir
Processing Plant



Combie Reservoir
Flocculation, Settling and Real‐Time Monitoring



Combie Reservoir
Water Quality Monitoring

• Compliance monitoring to evaluate 
and document compliance with 
permits and regulations.

• Performance monitoring to evaluate 
effectiveness and cost per unit of 
sediment and mercury removed.

• Real‐time monitoring to estimate 
total and methyl mercury using field 
parameters.

• Environmental monitoring to evaluate 
changes in mercury concentrations in 
biota and environmental media at 
locations upstream and downstream.



Combie Reservoir
Key Preliminary Findings

1. Sediment can be removed from 
mercury-impaired reservoirs in 
compliance with regulations, without 
exceedance of water quality objectives, 
and in a manner that is protective of 
the environment. 

2. The final report is intended to serve as a 
guide for maintenance dredging at 
similar mercury-impaired reservoirs.

3. The Project’s environmental monitoring 
will improve our understanding of 
mercury and nutrient cycling and will 
provide additional insight regarding 
the potential effects of sediment 
removal on these complicated systems.



Combie Reservoir
Key Preliminary Findings (continued)

4. When feasible, sediment 
removal in the dry is 
preferred because of its lower 
cost and complexity. 

5. The Project developed a field 
correlation between mercury 
concentrations and real-time 
monitoring parameters.

6. The Project demonstrated the 
value of partnerships 
between agencies and non-
governmental organizations. 



Combie Reservoir
For More Information

Jason Muir, NV5
530‐478‐1305, jason.muir@NV5.com
Greg Jones, Nevada Irrigation District
530‐273‐6185, jonesg@nidwater.com

PROJECT FUNDED BY

NEVADA IRRIGATION DISTRICT
FATR #2135

CALIFORNIA DEPARTMENT OF 
WATER RESOURCES

PROPOSITION 13 BAY‐DELTA 
MULTIPURPOSE WATER 

MANAGEMENT PROGRAM
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