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NEVADA IRRIGATION DISTRICT

AGRICULTURAL WATER MANAGEMENT PLAN

INTRODUCTION

With passage of Assembly Bill 1658 in September 1986, the
Agricultural Water Management Planning Act was added to the Water
Code as Sections 10800 through 10855. (Part 2.8 of Division 6).

This Act, a copy of which is included in Appendix A of this
document, requires every water supplier providing more than 50,000
acre-feet of water annually for agricultural purposes to prepare a
prescribed information report no later than December 31, 1989. If
this report concludes that a significant opportunity exists to
conserve water or reduce the quantity of highly saline or toxic
drainage water, the water supplier must also adopt an agricultural
water management plan no later than December 31, 1991.

An information report, approved by the District’s Board of Directors
on December 13, 1989, was transmitted to the Department of Water
Resources as reqguired. The conclusion of the report was that a
significant opportunity exists to conserve water utilized for
agricultural purposes thus requiring adoption of an agricultural
water management plan.

This plan is prepared pursuant to the Agricultural Water Management
Planning Act and contains all available information required under
Section 10826 of the Water Code. The plan was adopted by the
District’s Board of Directors on November 13, 1991, after holding a
public hearing pursuant to Section 6066 of the Government Code.

WATER DELIVERY SYSTEM

As shown in Exhibit I, runoff from the District’s mountain
watershed, located northeast of the boundaries of the District, is
collected in seven high country reservoirs with a storage capacity
of about 160,300 acre-feet. These reservoirs are located on the
watershed of the middle and south forks of the Yuba River.

Water from this area 1is transported via two canals, the
Milton-Bowman and Bowman-Spaulding, to Pacific Gas and Electric
Company’s Spaulding Reservoir. An agreement with PG&E allows the
District to divert water from this reservoir and transport the water
down the mountains through canals and natural watercourses to three
foothill reservoirs, with an additional storage of 120,100
acre-feet, located on the Bear River and Deer Creek. The District
has additional water rights covering the watersheds of these two
natural water courses.
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The Deer Creek Service Area receives its water supply from releases
into Deer Creek from PG&E’s South Yuba Canal as well as from runoff
from the Deer Creek watershed stored in Scotts Flat Reservoir.
Major canals diverting water into this service area include the
Cascade, D-S, Newtown, Tunnel, and the Tarr. Several laterals of
these facilities further distribute water into this service area
which includes most of the Nevada County portion of the District.

The Bear River Service Area’s water supply is obtained by diversions
from Spaulding Reservoir as well as from the watershed located above
the Rollins and Combie Reservoirs located on the Bear River. This
service area includes the Placer County portions of the District as
well as the southwest portion of Nevada County. Major canals
serving this service area include the Combie North, Combie-Ophir,
Gold Hill and Auburn Ravine with laterals further distributing the
water.

The District currently operates about 430 miles of canals to
distribute water to the approximately 287,000 acres of land located
within the District boundaries, as well as some areas located
outside of its boundaries.

QUANTITY AND SQURCE OF WATER DELIVERED

The District’s water supply originates in the upper reaches of the
middle and south forks of the Yuba River, as well as from the Bear
River and Deer Creek. The most recent status report covering
District water rights is presented in Appendix B of this plan. The
District does not utilize ground water.

The District, between 1988 and 1990, diverted an average 147,600
acre-feet annually for consumptive use within its service area, as
shown below:

SOURCE QUANTITY (AF)
Middle Yuba River 26,600
Canyon Creek 38,400
So. Yuba River 5,900
Deer Creek 35,400
Bear River 41,300

Total 147,600



BENEFICIAL USE F WATER PPLY

Based on the customer water deliveries shown in Exhibit II, the
three year average use of the diversions indicated above can be
further broken down as follows:

USE QUANTITY (AF)
Deliveries to treated water customers 8,500
Deliveries to raw water customers 119,900
Canal losses 19,200

Total 147,600

The average irrigated acreage, over the past three years, within the
service area utilizing District supplled water is 24,815. Of this
amount, about 17,200 acres are in irrigated pasture. See Exhibit
III for a further breakdown on the type of crops grown. Information
on water service sizes is provided in Appendix C of this plan.

The District is not involved in any conjunctive use or planned
groundwater recharge programs, however, a portion of the canal water
losses does provide a source for incidental groundwater recharge.
No estimate of the amount of this water is available.

WATER LOSS

As indicated earlier, about 19,200 acre-feet per year of canal water
is considered 1lost to the Dlstrlct These canal losses can be
attributed to operational spill, evaporation, seepage, and non-crop
evapotranspiration. Operational spill, caused by the difficulty of
matching upstream diversions and customer demands in an extensive
open canal system, can be partially recaptured by downstream water
users located outside the District boundaries. The District does
not currently have adequate information to determine the portions
associated with each of the four categories of water losses.

Utilizing the farm delivery requirements developed by CH,M Hill
Engineers, as part of the District’s raw water master plan, it is
estimated that average on farm use of water for crop
evapotranspiration per year in the District is about 85,500
acre-feet, On farm water losses total about 50,600 acre-feet
annually. These losses were caused by non-crop evapotransplratlon
evaporation from water surfaces, surface flow runoff and percolation
below the crop root zone. Some of these losses may provide a source
of incidental ground water recharge, or in the case of surface flow
runoff be recaptured for further use downstream. The District does
not have adequate information to further break down the on farm



CUSTOMER CLAS

Metered Domestic
Metered Commercial
Municipal
Irrigation

Winter Services

South Sutter W.D.

TOTALS

NEVADA IRRIGATION DISTRICT
CUSTOMER WATER DELIVERIES

1988

SERVICES ACRE FT

12,116 4,848
757 1,719

5 1,843
4,470 98,736
1,886% 7,089

0 0

1989

SERVICES ACRE FT

12,595 4,735
791 1,692

5 1,810
4,513 101,061
1,820% 6,901

1 16,525

EXHIBIT II

1990

SERVICES ACRE FT

13,025 5,099
858 1,834

5 1,929
4,669 103,966
1,868* 8,882

1 16,445

19,234 114,235

19,725 132,724

*Duplicated under irrigation customer class.

20,426 138,155



NEVADA IRRIGATION DISTRICT

IRRIGATED ACREAGE

Exhibit III

CROP ACRES
1988 1989 1990
Corn 301 303 302
Rice 251 2,582 2,560
Hay 547 520 476
Silage 406 246 246
Irrigated Pasture 17,219 16,810 17,576
Citrus 24 31 31
Apples 195 207 210
Berries 28 29 24
Cherries 20 21 24
Grapes 227 237 258
Kiwi 111 91 41
Peaches 80 84 90
Pears 136 140 132
Plums 194 196 172
Persimmons 9 9 9
Almonds 19 19 15
Walnuts 19 19 22
Chestnuts 7 7 5
Pistachios 27 27 25
Family Gardens 2,435 2,413 2,650
Nursery 402 477 506
Golf Course/Park 645 646 655
Totals = 23,302 25,114 26,029



water losses into categories. See Appendix D for further details
covering District farm delivery requirements.

CURRENT WATER CONSERVATION PRACTICES

The District currently does the following:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Reclaims wastewater to reuse for agricultural purposes as
allowed under Sections 1010 and 1011 of the Water Code and
extensively exercises the right to recapture, reuse and
resell return flows pursuant to Water Code Sections 22076,
22078 and 22430.

Maintains gauging stations at the head of its canal
facilities and throughout its distribution system
utilizing the obtained flow data to continuously monitor
canal water losses.

A raw water system capital improvement list was originally
adopted by the District’s Board of Directors in 1986 and
has been revised on several occasions. This list shows
the timing of needed replacements of deteriorating major
raw water facilities. A project review committee made up
of District staff members meets monthly to evaluate and
prioritize the upgrading of smaller facilities in order to
reduce water losses and provide for system reliability.

Holds system management meetings at least once a week to
consider operation strategies including water exchanges
with other agencies and the most efficient ways of routing
water. In addition to the weekly meetings, a water
management committee with representatives from contracting
agencies has been established to discuss these sane
subjects.

Maintains several snow courses to provide for improved
forecasting needed for better water management. The
District has also expanded its computer system that
enables the collection of real time data to monitor the
snow pack.

District staff has attended irrigation system training
courses and other water conservation related workshops.

The District has enhanced its communication 1link with
customers through a public relations consultant, 1local

newspapers and radio stations. Customers have been kept
informed on current and forecasted water supplies and the
need for conservation. Water conservation publications

have been circulated and District staff have made
presentations in schools, community business meetings and
special events.



(8) Works with Soil Conservation Service in their Soil
Moisture Monitoring Program to provide District customers
with soil moisture data needed to maintain a more water
efficient irrigation schedule.

(9) In coordination with the local soils conservation offices
offers irrigation system evaluations. A computer program
can be utilized in these reviews.

(10) The District sponsors an annual water
measurement/management workshop for employees and other
local agencies that emphasizes water conservation.

(11) Offers District customers assistance in scheduling

irrigations or in improving on farm efficiencies through
the use of computer programs.

RECOMMENDED ADDITIONAL WATER CONSERVATION MEASURES

INTRODUCTION

This section of the plan identifies additional cost effective and
economically feasible measurers for water conservation and discusses
significant impacts relating to these measures.

Water conservation can be achieved through two concepts, supply
management and demand management. Supply management is utilized to
improve the efficiency and reduce waste within the water purveyor’s
transportation and delivery system. Demand management is used to
accomplish water conservation within a customer’s property.

Prior to deciding on which additional water conservation measures to
implement, a series of option papers were prepared and reviewed at
public workshops. These option papers are presented in Appendix F.
Comments received at the public workshops are provided in
Appendix G.

The following measures are adopted as part of this plan:

SUPPLY MANAGEMENT

ACCELERATED WATER LOSS PREVENTION PROGRAM

As discussed earlier in this plan, the District’s staff meets
periodically to recommend project priorities. These projects can be
for the purpose of increasing facility reliability, providing
greater flow capacities or conserving water,

In order to provide more priority for these type of projects, a
separate list will be established for potential water conservation
projects to be reviewed and updated at least once a year. If an



economic analysis shows that these projects are cost effective, work
will be scheduled as funding becomes available. Examples on the
economics of measures that can be taken to reduce canal seepage and
evaporation losses are provided in Appendix E of this plan.

DELIVERY METHODS

Currently the continuous flow method of delivering purchased raw
water is extensively utilized. The purchaser buys a flow rate,
expressed in miner’s inches, and the District delivers this flow for
a certain time period. The irrigation season is normally between
April 15 and October 14 of each year.

This type of operation requires 1less canal capacity than other
delivery methods since there is no peak flow requirement during the
high crop use summer months. Many of the District’s canals are
currently at capacity. These facilities would be expensive to
enlarge if a change in delivery concept was approved.

CH,M Hill Engineers, in studying the current District water delivery
method, concluded that the total annual water demand for this method
was not expected to be significantly different from that with other
options.

It may be practical for many of the District’s larger customers to
be sold water on a volume basis as opposed to the normal flow
concept. Recorders could be placed on existing parshall flumes to
determine the acre-feet delivered. A significant reduction in water
deliveries could be made to many District customers in this
category. District staff will start reviewing 1larger farming
operations to determine where a volume water sale would be
practical.

DEMAND MANAGEMENT

ON FARM_JTRRIGATION EFFYCIENCIES

It is estimated that increasing on farm irrigation efficiencies
within the District by ten percent would save approximately 17,600
acre-feet of water per year. '

As discussed in Appendix F of this plan, the District presently
assists farmers by providing them access to several computer
programs including "Irrigation System Evaluation", "Agricultural
Water Scheduling" and "CIMIS". These programs will continue to be
utilized at the current 1level until their effectiveness can be
better established.

10



LANDSCAPE WATER MANAGEMENT

A computer program has now been developed, jointly by the California
Polytechnic State University and the California Department of Water
Resources, to provide water audit and irrigation system scheduling
information for a more urban environment. Homeowners and owners of
small pasture operations, golf courses, cemeteries and commercial
establishments can utilize this software package. More District
water customers could benefit from this program than from the
previously discussed programs. District staff will attend training
sessions on the use of this software package and make it available
to water customers.

WATER RATES

Water rates can be utilized as an incentive for water conservation.
As discussed in Appendix F of this plan, several alternative water
rate concepts are available that could promote water conservation
better than the existing water rate structure.

The District’s Water Rate Committee will further study the need to
modify the current water rates and make recommendations to the Board

SIGNIFICANT IMPACTS

The additional water conservation measures adopted as part of this
plan are not expected to significantly impact downstream surface
water supplies, adjacent groundwater supplies, fish and wildlife
habitat, water gquality, energy use or any other statewide or
interstate concerns.

IMPLEMENTATION SCHEDULE

Action on the additional water conservation measures discussed above
are expected to begin as follows:

Date Measure
July 1992 Accelerated Water Loss Prevention Program,
priority list
February 1992 Delivery Methods, Review larger farming
operations
March 1992 Landscape Water Management, Inhouse training
April 1992 Water Rate Committee review of alternatives

11
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APPENDIX A

ASSEMBLY BILL 1658
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APPENDIX B

WATER RIGHTS STATUS REPORT
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APPENDIX C

WATER SERVICE SIZES



NEVADA IRRIGATION DISTRICT
RAW WATER SERVICE SIZES»*

Miners Miners
Inches Irrigation Winter Annual Inches Irrjigation Winter Annual
0.5 1074 311 981 23.0 2
1.0 848 25 255 24.0 2
1.5 171 3 21 25.0 6 '
2.0 320 6 49 26.0 1
2.5 55 0 0 27.0 2
3.0 147 1 4] 28.0 1
3.5 12 0 0 29.0 1
4.0 94 0 0 30.0 9
4.5 6 0 0 33.0¢ 1
5.0 62 1 1 35.0 2
5.5 2 0 : 40.0 6
6.0 60 1 43.0 3
6.5 1 0 44.0 1
7.0 19 0 45.0 5
7.5 1 0 49.0 1
8.0 25 0 50.0 8
9.0 9 0 55.0 1
10.0 47 1 60.0 3
11.0 4 65.0 1
12.0 21 75.0 1
13.0 5 81.0 1
14.0 8 84.0 1
15.0 19 85.0 2
16.0 4 80.0 1
17.0 1 100.0 3
18.0 3 120.0 2
20.0 36 125.0 1
21.0 2 150.0 1
22.0 3
TOTALS= 3,128 349 1,307

*Includes in and out of District customers as of June 20, 1991.



APPENDIX D

FARM DELIVERY REQUIREMENTS
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APPENDIX E

SAMPLE ECONOMICS, REDUCING CANAL WATER LOSS



SAMPLE ECONOMICS
NEVADA IRRIGATION DISTRICT
CANAL ENCASEMENT TO REDUCE WATER LOSS

Canal Canal Water Loss Encasementl)  AF/yr2) Value of Water Saveds)
Capaci Length 3 o™ Cost Saved Resaleld) Replacementd)
10 cfs 500 ft .25 11.2 ] 60,000 9 $ 12,150 $ 45,000
10 500 0.5 22.5 60,000 18 24,300 90,000
10 500 1.0 45.0 60,000 36 48,000 180,000
10 1,000 0.5 22.5 120,000 18 24,300 ;0,000
10 1,000 1.0 45.0 120,000 36 48,000 180,000
10 1,000 2.0  90.0 120,000 72 96,000 360,000
10 2,500 1.0 45.0 300,000 36 48,000 180, 000
10 2,500 2.0 90.0 300,000 72 96,000 360,000
10 2,500 6.0 270.0 300,000 216 | 288,000 1,080,000
50 500 0.1 22.5 100,000 18 24,300 90,000
50 500 0.2 45.0 100,000 36 48,600 180,000
50 500 0.4 90.0 100,000 72 97,200 360,000
50 1,000 0.2 45.0 200,000 36 . 48,600 180,000
50 1,000 0.4 9G.0 200,000 72 97,200 360,000
50 1,000 0.8 1806.0 200, 000 144 194,400 720,000
50 2,500 0.4  90.0 500, 000 72 197,200 360,000
50 2,500 0.6 135.0 500, 000 108 145,800 540,000
50 2,500 2.0 450.0 500,000 360 486,000 1,800,000

1) Based on 30" diameter pipe for 10 cfs and 54" diameter pipe for 50 cfs available head = 2.6
ft/mile.

2) Irrigation season only.

3) If water resold in 1 MI increments value of acre-foot equals $27.00.

4) cost of new water sources estimated at $100 per acre-feet.

5) over a 50 year period, the estimated pipe life.

NOTE: Maintenance cost savings for pipeline replacing an opeh canal have not been considered
in above comparison.

Prepared 6/19/91
WTRLOSS . WORDPRO.NID



SAMPLE ECONOMICS
NEVADA IRRIGATION DISTRICT
CANAL GUNITING TO REDUCE WATER LOSS

Canal Canal Water Ioss  Liningl) Af/yr?) Value of Water Saveds)
Capaci Length 3 & Cost Saved Resale3) Replacement4)
10 cfs 500 ft 25 11.2 $15,800 9 $ 3,650 $ 13,500
10 500 .50 22.5 15,800 18 7,290 27,000
10 500 1.0 45.0 15,800 36 14,580 54,000
10 1,000 .5 22.5 31,600 18 7,290 27,000
10 1,000 1.0 45.0 31,600 36 14,580 54,000
10 1,000 2.0 90.0 31,600 72 29,180 108,000
10 2,500 1.0 45.0 79,000 36 14,580 54,000
10 2,500 2.0 90.0 79,000 72 29,180 108,000
10 2,500 6.0 270.0 79,000 216 87,540 324,000
50 500 .05 11.2 25,800 9 3,650 13,500
50 500 0.10 22.5 25,800 18 7,290 27,000
50 500 0.40 90.0 25,800 72 29,160 108,000
50 1,000 0.1 22.5 51,600 18 7,290 27,000
50 " 1,000 0.2 45.0 51,600 36 14,580 54,000
50 1,000 0.8 180.0 51,600 144 58,320 216,000
50 2,500 0.4 90.0 129,000 72 29,160 108,000
50 2,500_ 0.5 112.5 129,000 90 36,450 135,000
50 2,500 2.0 450.0 129,000 360 145,800 540,000
%; Based on $3/sf and typical canal cross section for capacity indicated.

Irrigation season only.

3) If water resold in 1 MI increments value of acre-foot equals $27.00.
Cost of new water sources estimated at $100 per acre-fcot.

5) over a 15 year period, the estimated lining life.

Prepared 6/19/91
WIRLOSS , WORDPRO . NID
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NEVADA IRRIGATION DISTRICT
AGRICULTURAL WATER MANAGEMENT PLAN
CANAL DELIVERY OPTIONS

INTRODUCTION

The District currently uses the continuous flow method of delivering
purchased raw water. The purchaser buys a flow rate, expressed in
miner’s inches, and the District delivers this flow for a certain
time period. The irrigation season is normally between April 15 and
October 14 of each year.

This method of operation requires less canal capacity than the other
methods since there is no peak flow requirement during the high crop
use summer months. Inherent in this method of water delivery is an
excess of water early and late in the season and a crop water
deficiency during mid-season. In many cases, this deficiency is
made up by using on-farm storage. CH,M Hill Engineers, in studying
the current District water delivery method, concluded that the total
annual water demand for this operation method is not expected to be
significantly different from that with the other options.

SUPPLY ON DEMAND

Under this option the water is diverted into the canal system and
delivered in a manner as desired by the user. The user calls for
the water in accordance with the crop water demand. This technique
would result in a low delivery early and late in the irrigation
season and a relatively high delivery during the peak crop use
period. To accommodate these deliveries, the canals would need to
have the capacity to transport the peak amounts, which would be
significantly As discussed in the Water Rate Options Paper, it would
be feasible on certain canal systems to deliver water on a modified
supply on demand concept to larger water users. A customer’s peak
flow may need to be limited, but water could be sold by the acre
foot in these cases.

ROTATION

The rotation operation is merely a variation of supply on demand.
Under the rotation operation, a water user on a canal system will
receive a water supply for a predetermined number of days and then
will not receive it again until the customers next turn. The
principal advantage over continuous flow, in addition to having more
water during peak periods, is having a larger head of water which is
more efficient to use. A potential disadvantage compared to supply
on demand is the possibility of not having the water during critical
short-term peak crop use periods. Under current District policy, a

CANALDEL.WORDPRO.NID
Prepared 6/19/91



few of the users on some canals are currently rotating their
deliveries with neighboring users.

CONTINUOUS

This current method of operation could be maintained. As discussed
in the Water Rate Options Paper, some modifications to this
technique could be made without causing any significant problems.
The continuous delivery method could be used with different length
irrigation seasons for various crops as discussed under the water
rate options entitled, Water Allocation and Irrigation Season
Variations.



NEVADA IRRIGATION DISTRICT
AGRICULTURAL WATER MANAGEMENT PLAN
WATER RATE OPTIONS

INTRODUCTION

In March of 1981 a water rate study was completed for the
District by CH,M Hill Engineering. Based on the assumptions and
criteria used in this study, it was concluded that raw water rates
were set significantly less than the cost of service to this class
of customer. Irrigation waters in larger quantities were being sold
at about fifty percent of cost in 1981. Although changes in rate
structures have taken place in recent years, the District currently
sells irrigation water for as low as about $10 per acre-foot. In
1985 the District, through use of a computer program, started to
track operation and maintenance cost on each of its raw and treated
water facilities. Based on the six years of accumulated cost
information obtained to date, a similar conclusion can be reached as
to the lower than cost of service rates being charged for irrigation
water.

As pointed out in the CH,M Hill study, it is common practice to
grant irrigation water customers a water rate to maintain
agriculture in the area. If high water rates price commercial
farmers out of business, the impact on water rates to remaining
customers could be more severe than if select rates are granted the
farmers.

Selling raw water, however, at low rates does not provide any
incentives to conserve water. Utilizing current water rates, it is
estimated that a farmer irrigating by gravity twenty acres of
pasture, who increases on farm irrigation efficiency by ten percent,
would have a water cost savings over a ten year period of about $40
per acre. This amount of savings would probably not interest the
farmer in making any significant operational changes related to
conserving water.

Recent studies have indicated that only a limited amount of
additional irrigation water is available in the District for sale
without obtaining new water supply sources. A water supply
reconnaissance study, completed in 1985, concluded that development
of new reservoir sites or enlargement of existing reservoirs would
require at least a $100 per acre-foot water sale price to break
even. Providing pricing incentives to reduce current water use
would allow additional customers to purchase raw water at more
reasonable rates.

WTRRATE.WORDPRO.NID
Prepared 6/19/91



CUSTOMER CLASSES
Prior to discussing water rate options, it would be beneficial
to classify the different classes of raw water customers being

served by the District. The classes below take into consideration
grouping customers by reliability and economic factors.

UBURBAN HOME
This type of customer utilizes water for purposes incidental to

residential properties such as for landscaping, lawns, fountains,
small ponds and family gardens.

COMMERCIAL-INDUSTRIAL

Uses under this classification would include nursery stock,
processing water, and landscaping.

RECREATION

This classification covers parks, golf courses, and subdivision
reservoirs.

PUBLIC

Uses include irrigation of roadside landscaping and deliveries
for fish and wildlife enhancement.

SMALL FARM
This type of customer would include small farming operations

where the income derived does not provide a substantial portion of
family income.

AGRICULTURAL

Includes commercial farms where a substantial portion of family
income is derived from crops grown on irrigated land.

IYPE I

This type of customer utilizes water for irrigating perennial
crops such as orchards and grapes.

TYPE II

Customers utilizing water for irrigating annual crops such as
pasture, corn, rice, hay, oats and silage would be in this grouping
of agricultural water use,



WATER RATE OPTIONS

Various options relating to the District’s raw water rate
structure are discussed below. Portions of these options could be
combined. Some of the options will require significantly more staff
time to administer as compared to the current rate structure.

CURRENT RATE STRUCTURE

The current rate structure could be maintained. As discussed
earlier, however, 1little incentive to conserve water would be
present.

SELECT RATES BY CUSTOMER CLASSES

As discussed earlier in this option paper, all raw water rates
are set at less than cost of service. The reason for establishing
select rates is to not price out of business commercial farmers
since a reduction of water sales to this group could adversely
effect overall water rates. Should these select rates, however, be
uniformly provided regardless of the ability of various customer
types to pay higher water rates?

As an example, suburban, commercial and small farm customers
may not require select rates. Agricultural custonmers may require
some varying rates based on the type of crop. Perennial crops (Type
I customers) generally have a higher water payment capacity than
annual crops. (Type 1II) In the past during periods of water
shortages, perennial crop growers have also been given higher
priority in water deliveries.

SELECT RATES BY SIZE OF SERVICE

Rather than using customer classes in establishing rates, it
would require less administration time to utilize size of service as
a basis for determining these rates. A certain size service could
be established as indicating the existence of a commercial farming
operation and a select rate allowed. Smaller size services would
not receive a select rate.

WATER ALLOCATION

This option would allocate so much water for each acre of
irrigation based on the type of crop and possibly the area within
the District. Any additional requested water would carry a much
higher price.

Reasonable amounts of water needed at the farm headgate for
various types of crops were presented in the District’s Raw Water
Master Plan prepared in 1983 by CH,M Hill Engineers:



Irrigated pasture Orchard Field Crops

Placer County 3.8 AF 3.3 AF 2.7 AF

Nevada County 4.5 AF 3.9 AF 3.0 AF
Variations in the length of the irrigation season for various

crops could be utilized to deliver the different amounts of water

indicated.

IRRIGATION SEASON VARIATIONS

Different crops require varying irrigation periods. The
District could allow the farmer more flexibility in selecting the
length of time for irrigation by breaking the current irrigation
season into separate periods. Water rates could be established for
each period. As an example:

Early Irrigation - April 15 to April 30
Basic Irrigation -~ May 1 to September 14
Late Irrigation - September 15 to October 14

The tailoring of the delivery of water to individual farmer
needs could reduce the operational spill prevalent in the District’s
water system, especially in the latter part of the irrigation
season.

COST OF SERVICE
Each group of customers, under this option, would pay a water
rate which was based on the District’s cost to serve those
custonmers.

OTHER CONSIDERATIONS

Other areas of the District’s current raw water rate structure
that should be reviewed include the following:

INCREMENTS OF SALE

Currently 1/2 M.I. increments are only provided to a maximum of
5 M.I. In some of the larger purchases a farmer may be buying more
water than needed due to a lack of smaller increments.



1/4 M.I. PURCHASES

This size service was first initiated in 1977 during a drought
and was eliminated the beginning of 1990. The capacity of this
service, at less than 3 gpm, caused some operational problems. Many
annual customers, however, with proper storage do not require a
larger size service.

VOLUME PURCHASES

It may be practical for many of the District’s larger customers
to be sold water on a volume basis as opposed to the normal flow
concept. Recorders could be placed on existing parshall flumes to
determine the acre-feet delivered. A significant reduction in water
deliveries could be made to many District customers in this
category.



NEVADA IRRIGATION DISTRICT
AGRICULTURAL WATER MANAGEMENT PLAN
ON FARM IRRIGATION EFFICIENCIES

AINTRODUCTION

Prior to discussing the availability of various programs relating to
on farm irrigation efficiencies it would be beneficial to outline
some basic related concepts.

Evapotranspiration (ET) is crop water requirement and is calculated
by combining the direct evaporation of water from the soil surface
around the plant and transpiration which is the loss of water vapor
from plant leaves.

The on farm irrigation water delivery requirement can be determined
by subtracting from the crop ET the effective rainfall and adding
irrigation system losses. These losses are caused by non-crop
evapotranspiration, evaporation from water surfaces, surface flow
runoff and percolation below the crop root zone.

It is estimated that on farm irrigation efficiencies average about
fifty-eight percent in the District. This percentage represents the
ratio of the irrigation water beneficially utilized to meet the crop
ET requirement over the on farm irrigation water delivery. An
increase in average efficiencies to sixty-eight percent would save
approximately 17,600 acre-feet of water per year within the
District.

Several programs are available to District customers which are
intended to help increase on farm irrigation efficiencies. These
programs are discussed further below.

IRRIGATION SYSTEM EVALUATION

This computer program, developed jointly by the california
Polytechnic State University and the california Department of Water
Resources, allows a farmer to determine how well the grower’s
irrigation system 1is operating and makes recommendations for
improvements.

A large amount of data needs to be imputed into this program. The
Soil Conservation Service has an instructional video and a field kit
to assist the farmer in gathering the necessary information.
District staff has recently assisted in some field surveys. The

EFFICIEN.WORDPRO.NID
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Soil Conservation Service has expressed interest in Jjointly
financing with the District a mobile 1lab to provide for the
gathering of more accurate data.

The computer program has only been on line at the District since
April 1991. The effectiveness of the program cannot be determined
until additional farm irrigation systems are analyzed and feedback
is received on the program’s effectiveness. A sample computer
output covering a permanent under-tree sprinkler system survey is
attached.

The District’s assistance to farmers in utilizing this program
should continue, however, possibly at a non-accelerated rate until a
determination can be made of the value of this effort. Operations
Department personnel have indicated that with current staffing about
one field survey per week could be performed to assist farmers in
utilizing this program.

AGRICULTURAL WATER SCHEDULING

This program was alsc developed by the same entities as the
Irrigation System Evaluation Program and has been designed to assist
in preseason projections of irrigation cycles. Reference
evaporation (ET) rates developed for irrigated pasture in different
areas of California are utilized in this program to determine
specific crop ETs. The program is not intended to provide "real
time" irrigation scheduling. District staff has included localized
information in the program to provide better results. The District
has been broken down into 14 sub-areas with 8 typical soil types and
13 common crops being incorporated. See example output for a grape
vineyard utilizing a micro/drip irrigation system in the attached
material.

This program was recently placed on line by the District. staff
will gain experience with the software during the summer of 1991 by
selecting three operations, one each utilizing drip, under-tree and
permanent set sprinklers, to provide water scheduling data.

There is some concern over the usefulness of this program due to the
wide variations in elevations and weather conditions within the
District and therefore its use should stay 1limited wuntil the
accuracy of the results can be determined.

SOIL MOISTURE MONITORING PROGRAM

The Soil Conservation Service has established a program to determine
the moisture content in the root zone of various plants by utilizing
gypsum blocks. These blocks, each containing two electrodes, are
buried at several locations and depths in a farmer’s field. Once
implanted in the root zone, a block absorbs and loses moisture at a
rate close to that of the surrounding soil. A pocket size impedance



meter plugs into wires running from the electrodes to the surface
and measures the electrical current passing through the completed
circuit. More current passes through a wet than a dry block.
Farmers use this site - specific information to find out where they
are irrigating unevenly or too frequently.

It may be possible to utilize this technique with other programs
such as the Agricultural Water Scheduling to provide a more "real
time" scheduling concept. District staff plans to experiment with
this idea during the summer of 1991.

IMI

The California Irrigation Management Information System (CIMIS) was
developed by the Department of Water Resources. This "“real time"
program uses computer technology to provide information on current
weather and crop water needs to the irrigation water user. Farmers
utilizing this program can develop water budgets to determine when
to irrigate and how much water to apply. It is a bookkeeping
procedure for continually determining the amount of water in the
soil that is available to a crop and when irrigations should occur
so the amount of water in the soil never gets low enough to be
harmful to the crop or turf.

The backbone of CIMIS is a network of 50 automated weather stations
located throughout California linked to a central computer. These
weather stations measure wind speed and direction, solar radiation,
net radiation, temperature, precipitation, and relative humidity.
Utilizing information from each weather station, the computer
estimates the evapotranspiration rate of irrigated pasture. The
District has a computer terminal with access to this data. An
example on an output from this program is attached.

District staff feels that for this program to become effective at
least two weather stations would need to be established in the
District’s service area. The Department of Water Resources has
estimated a District cost of $3,500 to establish a station.

It is suggested that this program not be emphasized at this time
until the effectiveness of some of the other programs discussed
above can be determined. Individual farmers desiring access to
CIMIS data can be accommodated through the District’s terminal,
however, finding an existing weather station which would be
representative of the District’s service area may be difficult.

LANDSCAPE WATER MANAGEMENT

A program has been developed to provide water audit and irrigation
system scheduling information for a more urban environment.
Homeowners and owners of small pasture operations, golf courses,
cemeteries, and commercial establishments can utilize this software



package. More District water customers could benefit from this
program than from the others previously discussed.

District staff, through classroom education and on-site training,
should become more proficient in the use of this software presently
available and that which will be available in the future.



EXAMPLE QUTPUT

IRRIGATICN SYSTEM EVALUATION

Data Page { aof ¢4 Job Nco: Sial
Evaluator: SWS
Date: ©3/18/85
PERMAMENT UNDERTREFE
S PRINKLTEHR SYSTEM S URWVE Y
FARM DESCRIPTION
Name: EXAMPLE FARMER
Rddress: BLYTHE CA
Age of trees (vears): 1@
SPRINKLER DESCRIRBRTION
Tvoe of sorinkler used (choose letter fraom belaw): A
A —- Imoact
E - Gear-driven
C - Soirmer
D - Other (e.0..Dar)
Tvoe of rnozzle used: B
A - Reagular
B - Law trajrectorv
Heioht of sorinkler base above around surface (ivriches): 1&
What vercentape of the sorirnkler pattern is affected bv
tree branch cr leaf interferernce? ;1 ZQ
SYSTEM DESCRIPTION
Tree and sorirnkler spacira differernces between areas.
(If onlv one soacing is used. assian zeros to columns 2 arnd 3)
1 = 3
Distance between trees
in a raw (feet) H fe474] = 13
Distarce between rows (feet) H A 18 =9
Number of trees ober sorinkler H 4 4 )
Acres of this block : (=1} 4 feqn)
GPM/sorinkler H b 1.2 1.4
Set duratiorn. minutes : 144 1449 144
- BYSTEM FILTRATION
Water zource (@.= well. 1 = syrface. or & = bath): @

Tvne of filtraticn used oricor to the mainline entrarce -
Mome (Y ar N)Y: N

Perforated stainless steel screen (Y N): Y

o

Media filters (Y or N): N
Sand sevarators (Y or N): N
Other tvoe of screern filter (e.a.. overflaw.
fime mesh) (Y cor N): N
TR DM Y (SN AN FMNGR DEDT CAL IS e AMOY AL TE MAe e
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wnge@ & ofF 4 Jon Mo Sial
Evaluator: 3W3
Date: «z/18/3%
P ERMANENT UNDERTREE
S PR I NHWLE K S Y ST EM S URVE Y
=M QOHBRSERVATIONS
What ocercertapge of the apolied water runs off the fielg? (%) : Q@
What percertace of the sorinklers have urieven
orr hamoered rotatilon soeeds? W) 1@
Are there obvicus sorirkler "dorut” patterns? (Y or N): Y
Ahat oercentace of the oround surface receives wataer? (%): e
What 1s the cause of sorirkler nozc-le olugoirnp?
(cnocse a letter from below): A
A - Sand cr oravel onlvy D - Insects
E - Aguatic orowth (aloae. fish) E - Plastic rarts
C - Mixture of sand and F — None (rio olupoirp
aguatic arowth sbhserved!)
Uriever: drairiage check.
Time soporinklers rurn after svstem shuts off (mir): @&
Fercentape of sorinklers that do this (%) : 1@
Set duration (hours/block) @ 4
EM SCHEDULING
301l tvope (choose orme from belaow): SIL
SA - Sard LS - Loamy sand C - Clav
S - Sandv lcam L = Loam
SIL — Siltv loam CL - Clav loam
Rocot zone deoth (feet): o
Freauercy of 1rripation during miadle of summer (davs): &
ET rate gurimng middle of sunmer {(inches/dav): .Z
E LOCATIONS FOR PRESSURE CONTROL
How marnv autoamatic oressure control valves are there near the
Filter arnd oumo (@ = none)?: 2
Is there a throttled marual valve at the oump? (Y or N): Y
Are submain oress.ares regulated individuallv? (Y or Nt N
Are lateral inlet oressures regalated i1ncividuallv? (Y or Ny): Y
Do 1rdividual sorinklers have flow corntroal nozzlies? Y or N N
Do imdividual sorinklers have flow contral bases? (Y or N): N
D individual sorinklers have oressure regulators? (Y or NIz Y
Is there a flow meter? (Y or N): Y
STATION MEASULREMENTS
Pumo discharge oressure (osi): 57
251 1into mainline dowrnstream of failters.
corntrol valves., etc (ps1): 4@

Ooutional oressure values

Total filter loss (psi1d: 3
Total swap contral valve loss (osi): 7
Loss from thrattled marwal valves (osi1): ©

S0 (81.0) AG =ZNGR DEPT. WRCE.

CALIF

1f differernce looks excessive.

AND CALIF OWC/DwWR



Job No: S1Q1
Svaluatar: SWS
Date: ©3/18/85
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LOSSES ACROSS FIELD VALVES (downstream of oumnpivio olarnt)

Determine if water must pass throwoh a series of oressure
regulation valves erraoute from the oumo station tao the LOW
ressure point. and 1f there i1s an excessive oressure lass
throupgh those valves. Automatic valves at the oumbivpg
station itself are not included.

Mumber of repulation valves in series. includirg sorinkler oressure
regulator. if used (#): 1

Pressure loss across each valve
Valve #1 (psi): 5
Valve #2 (psi):
Yalve #3 (osi):

FIZLD FLOW MEASUREMENTS - To be dome in oarne set onlv. All samoled
sorinklers must have the same nozzle size. Two sorinklers oer location
are samoled.

Sorinkler 1

Sorinkler Z

Laxcation Nool - Downstream end of mast
distant lateral in set

Milliliters cauoht : 622 (SYapnal]
Seconds (mivi. of 12Q) : 129 tew
Pressure (psi) : 35 23
Visible olugging? (Y or N) : N N
Sand wear? (Y o N) H Y N
Lacation No.o 2 - Upstream end of first
lateral
Milliliters caught : 7202 &£3aQ
Secards (mirn of 130 sec) : 1z@ 1&w
Pr2ssure (osi) : 4 33
Visible olupging? (Y or N) 3 N N
Sand wear? (Y or N) H N ]
Lacation No. 3 - Middle of set
Milliliters cauoht H EEQR eSod
Secornds (min of 12@ sec) : 1@ 1=
Iregsure (osi) : 38 =7
Visible olugging? (Y or N) N Y
Sand ‘wear? (Y aor N) : Y N

CRL POLY (SLDO) AG ENGR DEPT.

CALIF WRCH.

AND CALIF OWC/DWR



Lata Haoe = of 4 Job No

i 51Q1
Evaluatcocr: 2w3
Date: OZ/18/8%5
P ERMANENT UNDERTREE
S PRI NKLER SYSTEM S URVE Y

FIELD PRESSURE MERSUREMENTS

x=#Ernter a rtera as gata 1f the location does rot apolv to the

svstem
Do not cbstruct sorinkler Tflow rate while using pitaot tube.
Submain No, 1l — Submain {(manifcaold) closest to the oumo
Closest lateral to the submain 1nlet
Firgt sorinkler pressure (psi)i: 4@
Downstream end sorirnkler P uohill (osi): 37
Downstream end sorinkler P downhi1ll (ps1): 41
Most distamt lateral from the submain 1nlet
Tirst sorainkler oressure (pDsl): 42
Downstream ernd sorinkler P uohill (osi1): 33
Duwnstream end sorinkler P gownhill (Dsi1): 4@
Submaln No. 2 — Moast distant from the oumo. or where tne oressare

15 lowest.

Closest lateral to the submain inlet
STirst sorinxler oressure (0s1): 49
D/S erd sorinkler P uphi1ll {(psi1): 41
D/S end sorinkler P downnill (Dsi): 4@

Mogt distant lateral to the submain irlet
First sorinkler oressure (0si): 37
D/S end sorirkler P uphi1ll (osi1): 36

D/S ernd sorinxler P downhill (osi) =3

Submailn Ng.2 - Intermediate location manifold or suabmain

Clazsest lateral to the submain i1nlet
First sorinkler oporessure (psi): 379

D/3 end sorinkler P wohill {(osi)z: 27
D/S ernd sorinkler P downhill (os:i): 38

Most cdistant lateral to the submair inlet
First sorinkler oressure (psi1): 37
D/5 erd sorinkler P uohill (osi): 32
D/3 ernd sorirnkler P dowrnhill (psi1): 36

- L TR s A e - oy Oy L - N



Job No: 3101
. Evaluator: 3WS
Date: 0¢3/18/85

PERMANENT UNDERTR REE
SPRINIKLTEHR SYSTEMM SURVEY
RESULTS FROM A SINGLE EVENT
FARM DESCRIPTION
Name: EXAMPLE FARMER .
Location: BLYTHE CA
DISTRIBUTION UNIFORMITY <(L@Y
- (MINIMUM INFILTRATED/AVERAGE INFILTRATED) X 100...... veas 75

T TR e em e mm e e s S e e e e e e e e e e e e e e e e e e mm e e mm o EE iy e = e = e = e e e dm em o

DISTRIBUTION UNIFORMITY PROBLENMS

PERCENT OF TOTAL NON-UNIFORMITY DUE TO EACH PROBLEHN
" -VARIABLE SPRINKLER AND TREE SPACING..:¢c.cveeernea? 76

-SPRINKLER FLOW RATE VARIATION
(DUE TO SAND WEAR AND/OR
- ‘ REGULATOR VARIATION)......... eaei 19

ESTIMNATE OF RUNOFF (PERCENT OF APPLIED WATER) .4 ev e ieennannt
ESTIMATE OF EXCESSIVE PRESSURE (PSI).uueucincconcocansn reaeaar 3

PROBLEMS NOTED:

-BRANCH INTERFERENCE - EXAMINE LOWER BRANCH PRUNING
-DUPLICATE PRESSURE REGULATION VALVES

-EXCESS PRESSURE LOSS ACROSS FILTER

-EXCESS PRESSURE LOSS ACROSS PUMP CONTROL VALVE

-EXCESS PRESSURE LOSS ACROSS MANUAL VALVE AT PUMP DISCHARGE
-SAND PROBLEMS, AND NO SAND SEPARATOR USED



RECCMMENDATIONS JOB NO: S101
EVALUATOR: SwS
DATE: 03/18/85

BRANCH INTERFERENCE - PRUNING

Some of the branchees and leavea are interfering with
the aprinkler pattern. You may be able to modifv vour
pruning opractices on the lower brancheas and eliminate
thia problem.

DUPLICATE PRESSURE REGULATION VALVES

It appears that you have duplicate presaure requlation,
meanind that yvou have toc manvy requlatoras in the field.
In thia case, the beat aclution may be to uase the
requlators clocaeat to the aprinklera, and disconnect
theose cloaer to the pump.

Duplicate presaure requlation usually coats extra
money 1ln twe wavya:

i. Extra oresaure reguirement at the pump
to puah the water throuah the extra
requlatora.

2. Extra hardware.

HIGH PRESSURE LOSS5 ACROSS FILTER

The loss acrosas vour filter seemed high. You may

want to check the deaiagn capacity. Many filter tvyoea
also have high pressure losaes 1f they are not cleaned
or flushed proverly.

HIGH PRESSURE LOSS ACROSS CONTROL VALVE

The losa acrosa vyour pump control valve seemed high.

This may be due to the size of the valve (posaibly

amall, which is less expensive 1nitially but costs extra
each year because of the hiagh power requirement). It may
also be due to the pressure setting. If vour opump
conaiatently delivera toc much preasure, the pump should
be modified to asave eneray ccaeta.



RECOMMENDATIONS JOB NO: S101
EVALUATOR: SWS
DATE: 03r18/85

REDUCING PRESSURE WITH A MANUAL VALVE

Throttling pressure near the pump usually wastea energy
and dollara. If aystem presaures are always too high,
the pump impellers should be trimmed or changed to
deliver a lower preaasure. The same motor or engine can
be used, but the horsepower reguired will drop.

SAND

Sand (centrifugal) separators are widely used to remove
aand (not silt, clay, or algae) from irrigation water.
They can be installed down in a well to protect both

the well pump and aprinklera, or above ground to protect
juat the aprinklersa. In order to operate properly,

they usually reguire a conatant pressure differential

of S to 10 pai. If they are aized too large (with a

low pressure drop) there is not enough centrifugal
action to remove the sand.

INFREQUENT IRRIGATION

Based upon a rough estimate of the root zone depth, soi1l water
holding capacity, and sprinkler catch can uniformity, it acems
poasible that vour irrigations mavy be toco infrequent. Some sznots
may be receiving more water than the socil can hold. The solution
to operate the ayatem more like a drip avatem {(irrigate each apot
at leaat every week, but for lesa houra per irriqation) than like a
hand move aluminum avatem (which irrigates a point only once every
10 - 13 daya, and for a heavy irrigation each time). - The total
houra of operation per month would remain the sanme.



EXAMPLE QUTPUT
AGRICULTURAL WATER SCHEDULING
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HEARING ON AGRICULTURAL WATER MANAGEMENT PLAN
HELD AT NEVADA TRRIGATION DISTRICT
10836 Rough & Ready Hwy
Grass Valley, CA 95945
JULY 24, 1991

Mr. Chatigny - This is a workshop to discuss an agricultural
water management plan that is required to be performed and to
be produced by the end of the year December 31, 1991, under
Assembly Bill 1658, which passed in 1986 and indicted that
any agency that delivers ﬁore than 50,000 acre feet a year
annually for agricultural purposes would prepare a Water
Management Plan. We have done the first step in regards to
that, and we are now prepared to present to you today this ag
water draft plan. Today we are holding a workshop and on
August 14, we will have a workshop in Placer County when we
have the Board meeting at the Placer office. The WHO
Committee will discuss the draft on October 1. Another
workshop will be held on October 23. The WHO Committee will
recommend some adoption of the plan on December 3, and then
come back to the Board on December 11. Today we are going to
discuss it among the staff and Board, and we would like to
have written input from the public and from any affected
agencies presented to us or the staff by August 30. They

will be reviewed and included into the plan.

Bob Singleton - We develcped three option papers. There are

also copies of AB 1658 which tells you wnat is required under
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law and what the District does. The three are canal
delivery, water rates, and on-farm irrigation efficiencies.
The options we have in water conservation fall in one of
those categories. There may be some other options that may
be added to the list. The only part of the plan that has
been prepared is the information portion. This is early
input by the public and the Board in terms of what direction
you want us to go on this thing, what options you want us to
consider, and that is the purpose of today's meeting and

workshop.

Les Nicholson - We'll discuss the first option - canal
deliveries. District currently uses the continuous flow
method delivering purchased raw water. If you buy water from
the District, it is on a miners inch basis. You receive that
flow continuously from April 15th through October 14. There
are other times you can buy water, which we call "supply on
demand”. This allows you to buy a block of water for a
shorter period of time outside the normal irrigation season.
Also, we have a rotation schedule, but not everyone in the
District utilizes this program. We have looked at this as an
option that we may be able to expand in the future. Rotation
currently is when two or more customers that live close on
the canal facility, buy like amounts of water (actually trade
water between the two of them). With the current method of

operation, we could just maintain it, stay with what we are
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doing, and make no changes whatsoever. Delivery method could
be as beneficial as far as looking at conserving water;
however, District has a brecad span, from the very small
miners inch user (half miners inch being the smallest
increment that we sell in the District) to the largest amount
of water, up to 100 to 200 miners inches. We may not be able
to make all of these options available to everyone, which

will be discussed later in the option papers.

On Farm - The problem in the distribution system is canal
capacity water delivery may not be a real issue as far as
being able to make all the supplies, but canal capacities are
becoming critical in many areas of our District and so what
we are hoping to achieve through this plan is on-farm
irrigation efficiency. Perhaps when you can take water and
move it when you are not using it from one part of your farm,
or water that you have in the early part of the season and
move it to some other crop, maybe a winter crop later on or
earlier in the spring. We also are looking at different
types of'proqrams throughout the District and throughout the
State. What are the crop requirements, what does a crop
really take, are we delivering more water to you than your
crop really needs, and do we need to go to some other supply
or demand method in order to supply what the crop needs. Are
we stressing crops in some respects throughout our District

where crops require more water at peak times and less water
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at the early part of the season. It is estimated that on
farm irrigation efficiencies average about 58% in the
District. This percentage represents the ratio of the
irrigation water beneficially utilized to meet the crop ET.
An increase in average efficiency to 68% would save
approximately 17,600 feet of water per year it has been
estimated. Relate that to a total delivery in our
agricultural community of 90,000 acre feet:; that would be a
substantial savings. It may not be available for all types

of crops.

Irrigation system evaluations that are available. We are now
putting together a complete computer program. We can sit
down with you and see if you are as efficient as you can be
with your crops. This would be based on if you have
sprinkler systems or are you flooding. Through the Resources
Conservation District, they have been able to provide gypsum
blocks. They tell you what the soil moisture is and what
time to apply water to that specific crop. Farmers have been
pleased with the gypsum blocks. The computer program has
only been on line at the District since April of 1991. We
haven't had a chance to evaluate the effectiveness of the
system at this time, so feedback during this time is going to
be critical. And after the meeting here today, if you are
interested, we would be happy to show you what we've got set

up. There are examples in your packet on what is available.

AGMANAGE.OPERATOR.NID



We can't take on everyone at once because of staff time, but
we will be putting the program out more and more as we become

familiar with it.

There is also a program for agricultural water scheduling.
This program has been developed by the same entities as the
irrigation system evaluation program and has been designed to
assist in pre-season projects of irrigation cycles.
Reference to ET rates developed in irrigation pasture in
difference areas of California are utilizing the program to
determine specific crop ET's. We're not sure how effective
it will be within our District; however, we do have that
program available. We would put in a mobile lab so we can
actually do more on farm efficiencies. We have visited many
of the farms throughout the area that have been putting
together different types of pasture management; such as
taking the animals off of certain areas of the pastures at

certain times.

There is CIMIS, the California Irrigation Management
Information System. This was developed by the Department of
Water Resources using computer technology to provide
information on current weather and crop water needs to the
irrigation water user. Probably one of the major things we
will look at is the landscape water management issue. There

are many ballparks, golf courses, roadside watering, and
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landscape management in our area.

Bob Singleton - The third paper we have is on the water rate
options. Because water rates can be used as a water
conservation toel, the higher the cost of water the more the
incentive to conserve water. Currently, the District sells
irrigation water as low as $10 an acre foot on the larger
size purchases. As pointed out in the CHo,M Hill study, it is
common practice to grant irrigation water customers a water
rate to maintain agriculture in an area. The logic behind
this is that high water rates price commercial farmers out of

business.

The other problem in selling raw water at low rates is there
is little incentive to conserve water. 1In fact, we
calculated that using current water rates, a farmer
irrigating by gravity 20 acres of pasture would increase his
on-farm efficiencies by 10 per cent. This would be a water
cost savings over a ten-~year period of about $40 an acre.
This doeé not give much incentive to conserve water. We have
done recent studies to look at potential new water supply
sources for the District. A study dcne in 1985 concluded
that the development of new reservoir sites or enlargements
of existing reservoirs would require at least $100 per acre
per water sale price to break even. So providing the pricing

incentives to reduce current water use would allow additional
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customers to purchase raw water at more reasonable rates than
trying to go into the upper country and developing some very,

very expensive projects.

Next thing we did on this option paper was to identify some
of the different type of uses of raw water in the District.
We have what we call suburban home, commercial, industrial,
recreation, public, small farm, agricultural and we divide
that up into two types of farmers. We came up with some new
options that we would like to discuss and explore as we put
together this plan. One we call Select Rates by Customer
Classes. We're actually doing this now, but we're doing it
on a broad stroke approach. Everyone has the same rate, but
there is a discount as you go into the higher amounts. The
question is should the select rates be uniformity provided
regardless of the ability of various customer types to pay
higher water rates. We could have select rates by size of
service which is some of what we are doing now. Rather than
using customer classes in establishing rates, it would
require 1éss administrative time to utilize size of service
on the basis of determining these rates. Another one that we
came up with is the water allocation method. Under this
option, we would take a look at how much water we expect a
particular type of crop to use per acre and the rate would be
based on that amount of water. If additional water above and

beyond that amount was required, then the cost is going to be
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significantly higher.

Then we had another one we came up with called Irrigation
Season Variations. Recognizing that different crops take
different time periods in terms of irrigation, we might set
up a rate structure whereby the customer can select what
portion of the current irrigation season water was needed.
Some crops don't need the early water, some the late water.
An early irrigation season might be April 15 to April 30.

The basic irrigation season might be May 1 to September 14,
followed by a late irrigation season between September 15 and
October 14. The customer could select what season they would
want to use. By doing this, hopefully, we would save water
over the current concept whereby customers would buy water

only in the season that water was really needed.

Cost of Service--This would be based on what the District
thought it would cost to serve a customer. Based on the
current studies, it would be a very drastic change in the

water rates for the agricultural customer.

Quarter Miners Inch Service--This was in effect several years
ago during the drought. There were a lot of problems
administering that service, basically measuring the water
because of the small size orifice. We did away with this

service but may want to reconsider it again. We might
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consider offering more increments for sale. Now we offer 1/2
M.I up to maximum of 5 M.I., then we go to even amounts 6, 7,
8, 9, and 10. We might think about 1/2 M.I. increments in

the higher amounts.

Volume Purchases--Unfortunately, with the type of operations
system we have right now, without some big changes which are
going to be a big cost, that particular option would only be

available for certain situations.

Les Nicholson - The 1/4 M.I. service will not work in every
situation, especially on a raw water facility pipeline. The
screen device is not efficient in order to keep them clean.
On the open canal ditch services, it has been found they are
not any more difficult to administer than the 1/2 M.I. The

1/4 M.I. would almost have to be on a case-by-case basis.

Sump on 1/4 M.I.--Until we got into the business of allowing
services with household treatment plants, there was no
requiremeht for sumps. Once it became necessary to provide
household services for these home treatment plants during the
late 60's and early 70's, we required at least 1,000 gallon
storage, but there are many, many of the homes that do not
have storage. We are selling all our demands; it may not be
that way in the future. We will not be able to meet our

demands. Now if we save water and cut down sales, we are
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going to have to increase rates because we must have the
revenue to operate. We are looking at probably pretty good
increases next year because of the demands by the State. The
State is imposing all kinds of costs on us that we have not

been paying before.

Demands State is asking for - Fish and Game is going to
impose fees for anything they do for us. Water Rights is
going to charge us for licensing fees; it could be $100,000
or higher in some cases. State Health is going to charge
fees: Dam Safety is going to charge maybe $27 a foot for the

height of a dam.

Audience - The bureaucracy is so thick, it's going to cost

the agricultural customer more money to raise less crops.

Jim Chatigny - There are some types of uses within the raw
water industry that are not centered around agriculture. 1In
all fairness, those rates have to be equally distributed and
currently they are not. 1It's possible to have a customer
with a duck pond that is buying 2 M.I. when all he really
needs is 1/2 M.I. We are so massive in size, we have
400-500 miles canal system and hundreds of miles of
pipelines, but we do not have customers every five feet or we
would not be having this revenue problem. 1In some cases

there are miles and miles between some customers, especially

10
AGMANAGE.COPERATOR.NID



in the canal system. Now even in the domestic system, we’re
getting ready to put in 6 to 7 miles of pipeline with 10

customers at the end of it.

The State mandates that we conserve water; so we have to show

that we are conserving water.

Oout of 140,000 acre feet of water delivered in our District,
a total of 75% of the water is utilized by the agricultural
community. City of Grass Valley and the City of Nevada City
uses 1.4% of total District water supply or 1,900 acre feet
of water. Treated water customers in the District use about
5% or 7,000 acre feet. We have a supply we are calling
non-firm. This is water we have under contract with PG&E
that we sell to South Sutter Water District. Non-firm water
makes up about 11% or 16,000 acre feet, and then we have
winter services which is 6.4% of total sales or about 8,000
acre feet. And the winter service falls within the people
that use the water for household use year round. The
greatest opportunity for conservation in any water district
would be in the agricultural use, as this is the largest
block of water. The Urban Water Management Plan was required
by State law about five years ago, because we just updated it
recently. The State has now passed a bill that requires us

to do the Agricultural Water Management.

11
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Jim Chatigny - We would like to get your written comments
back by August 30, 1991. wWe're going to have another public
workshop on August 14 in Placer County. We would be happy to
answer questions on a one-on-one basis. You can see me or
Dennis Sanders. We will sit down and be sure to get them
incorporated. There will be another workshop later on in

October.

Bob Singleton - At the next workshop, we will have some

specific recommendations and see what direction we are going.

Capital Improvements: We are not doing that much capital
improvements. The water increase is due to salaries to our
employees, dgeneral maintenance, the cost of the equipment to
do the maintenance, chemicals, the State expenses., These
expenses of the State have not been encountered before, and
they are tremendous costs. We also have costs from FERC and
Dam Safety put on all of our dams. It will be necessary to
reinforce the dams so they are more earthquake safe. There

are unlimited expenses to the District that have not been

there in the past.

Budget Problems: The County is collecting our taxes at an
expense of $130,000. The State gave the counties approval to
charge all the special districts for collecting taxes. This

is a new expense. Fish and Game charges us for several

12
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different reasons. Stream alteration, etc.

Paul Williams - This District is very fortunate. We have
good water at the present time. Therefore, we don’t sell all
the water every year that we are capable of generating. It
takes so much revenue, that if we save water, we have to

increase rates.

Mel Brown - Is this a mandate they are going to put on the

District?

Jim Chatigny - It is not mandated by the State, but we have
to show on paper a plan for this District to save water.
They are not putting us on a quota; we can continue to

operate as we are currently operating.

Paul Williams - There will be a time in the future when it
will be necessary for us to conserve water because we are not
able to expand our water storage facilities. So the only way
we can meet growing demands is by conservation. But we

haven’t reached that now.

Gentleman in the audience - Of course by the time you reach
there, you may have income that will allow you to increase

storage.

13
AGMANAGE.OPERATOR.NID



Paul Williams - As you realize, it is getting more and more

difficult to build storage facilities.

Les Nicholson - Many bills, such as the Safe Drinking Act, we
are going to spend millions of dollars within the next few
years to upgrade the water treatment facilities to meet these
mandated costs. Since this five year drought, 26 bills on
water transfers, allowing farmers to sell their water, etc,
and all types of issues are going to affect all of us across

the state.

Bob Singleton - Again, if you would like to look at some of
the material that we have given to you, we would be happy to
hear comments. August 30 is not the deadline, but that is
the time frame we are looking at to get the draft out to the
WHO Committee the following month. There will be more

opportunities to get input on the proposal plan.

Paul Williams - It would seem the most feasible possibility

would be'the different seasons of water. The customer would
decide what months they would need the water. If we can have
some ideas on what are your needs, and what seasons you would
need water, we might be able to come up with a different time

criteria and the length of irrigation season.

14
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Jim Chatigny - We thank you for coming. We enjoyed the

comments.

Les Nicholson - I would like to introduce Paul Bock. He is

our new agricultural commissioner in Nevada County. He is

from Yuba County.

15
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August 27, 1991

AUG29 1991 ~

NEVADA 10
NOVADRIREIG AT DISTy
~ ||r.=\.rn.”ON UiS.‘-‘EjCT

:RASS VALLEY, CAliz

Board of Directors
N.I.D.

10836 Rough & Ready Hwy.
Grass Valley, CA 95845

SUBJECT: Agricultural Water Management Plan
Dear Sirs,

The local RCD/SCS staff has reviewed the Agricultural Water
Management Plan prepared by your staff and submits the
following comments for consideration.

First of all, we commend the District for taking this
important first step in addressing water conservation within
its area. As resource agencies that are actively promoting
water conservation among landowners, we support your efforts
in stressing water conservation among your customers.

As mentioned in your report, our staff has been assisting in
irrigation system evaluations and irrigation water
management. Through these efforts we have come to
appreciate the drawbacks of the continuous flow delivery
method in terms of crop demand. Because of this, we were
encouraged by the inclusion of the supply on demand and
rotation concepts as optional delivery methods. These
options are more in keeping with crop consumptive use.

While we support these delivery options, we realize that

continuous flow will be the primary delivery method. Since
the canal capacity does not allow for peak flows, the
District should consider building small regulatory

reservoirs on the lower end of the system to store water for
peak periods.

In your report, the observation was made that selling raw
water at low rates does not provide incentives to conserve
water. MWhile this may be true for many people, we have
found that many others will conserve when they realize that
water conservation can increase their crop productivity,

Nevada County Resource Conservation District

‘ 113 PRESLEY WAY, SUITE 1 - GRASS VALLEY. CALIFORNIA 95945 (916) 272 3417



Board of Directors, NID
Page 2
August 27, 1991

One final comment is on improving on—-farm irrigation
efficiencies. MWhile we assist landowners in this regard as
part of our program, our Iimited staff cannot possibiy do
this on a large scale. The District should consider hiring
a trained field person to do irrigation system evaluations.

Sinceraly,

ﬂ{h{r’(étu ’57;

Andrew Lovato, CPESC
District Manager

/bh



272,500 ACRES SITUATED IN NEVADA, PLACER, SIERRA & YUBA COUNTIES

- "lD Nevada Irrigation District

10836 ROUGH & READY HWY. ¢ P.O.BOX 1019 » GRASS VALLEY, CA 95945-1019 » (916) 273-6185

AUBURN & LINCOLN: 878-1857
COLFAX: DIAL OPERATOR, ASK FOR ENTERPRISE 14293
FAX: 477-2646

IN REPLYING REFER
TO FILE NO.

September 6, 1991 5/1-M

Mrs. Donna Manley
2365 Bean Road
Auburn, CaA 95603

Re: Box 2652, Kemper West Canal
Dear Mrs. Manley:

Thank you for your letter and input on the Agricultural Water
Management Plan. As I discussed with you by telephone on September
4, 1991, I will address your concerns.

First, if people are using water off of your private pipe without
purchasing it from the Nevada Irrigation District, we will write
them a letter after you have provided us with names and addresses.
If it continues, you can then contact the Placer County Sheriff.

Next, you mentioned the fact that there are twenty-eight people off
your line and some use more water than they purchase. The
District’s Rules and Regulations only allow for multiple accounts
off a single outlet if the owners of the pipeline sign a Private
Conduit Form allowing this to be done. Apparently, the owners of
the pipeline allowed this to happen, not Nevada Irrigation District.

As to the fact that people use more water than they purchase, I have
spoken to you and Mr. Norman Bethandorff, who is the contact person
for the Nagle Private Pipeline, about orficing all of the outlets
off of the pipeline. Orificing is the only way to correct the
problem.

Last is your concern about people using this water inside their
residences. The District sells this water for agricultural purposes
only. It is not fit for human consumption, and it is so stated on
all water applications. If you are concerned that it is being used
for human consumption, you should contact the Placer County Health
Department.

Again, thank you for your letter and comments. If you have any
further questions, feel free to give me a call.

ahders
Raw Water Supervisor
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NEVADA IRRIGATION DISTRICT
RAW WATER STUDIES

PL 984 Reconnaissance Report; July 1981;
Prepared by CH2M Hill Engineers.

A determination as to the applicability of the U. S. Bureau of
Reclamation’s PL 984 program to meet needed District raw water
system improvements.

Raw Water System Master Plan, Element 1; January 1983;
Prepared by CH2M Hill Engineers.

Defines the land resources within the study area, identifies the
water resources available to the District and develops the water
demands for the 20-year study period, 1982 to 2002.

Reconnaissance Study of American River Water Supply;
May 1983; Prepared by CH2M Hill Engineers.

Investigates the possibility of wutilizing American River water
within the District boundaries for agricultural purposes.

Raw Water System Master Plan, Element 2; February 1985;
Prepared by CH2M Hill Engiheers.

Assesses the existing raw water system capabilities to deliver the
master plan water demands, formulates a master plan for meeting
these demands, evaluates the various components of the master plan
and selects a master plan based on the evaluation.

Raw Water System Master Plan, Element 3; April 1985;
Prepared by CH2M Hill Engineers.

Presents the 20-year master plan summary, the financial analysis and
the implementation plan.

Water Supply Development Reconnaissance Study, November 1985;
Prepared by CH2M Hill Engineers.

Presents results of reconnaissance level studies which identify,
screen and evaluate ten alternative water supply development
projects. Due to the extended time necessary to develop any new
reservoir sites, these projects would not provide new water supplies
any earlier than the year 2000.
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Rollins Reservoir Spillway Labyrinth Weir, Feasibility Report;
June 1986; Prepared by CH2M Hill Engineers.

Feasibility of increasing storage at Rollins Reservoir by replacing
the existing ogee spillway crest with a labyrinth weir.

Agricultural Water Management Planning Act, Information Report;
December 1989; Prepared by District Engineering Staff.

Prepared pursuant to Sections 10800 through 10855 of the California
Water Code. Presents basic information relating to the District’s
raw water supply and concludes that an Agricultural Water Management
Plan should be adopted by December 31, 1991.
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