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INTRODUCTION

The Mendota-Gustine Study was initiated as a result of a request

from the Westside Association of Resource Conservation Districts made

in 1969.

The purpose of the study was to assess the water associated

problems in the western Fresno and Merced counties and to recommend

possible solutions.

The study covers approximately 662 square miles within the

central San Joaquin Valley. The area is bounded on the east by the

San Joaquin River and on the west by the Diablo Mountain Range and

extends from Mendota in Fresno County to Gustine in Merced County as

shown on Figure 1

.

The study covers two distinct areas of interest. The area pro-

ducing drainage water (453 square miles) referred to as the irrigated

area and the area that has a potential use for water (209 square

miles) for summer irrigation, referred to as the pasture and wildlife

area, also shown in Figure 1.

The San Joaquin Valley drains generally from south to north, and

the irrigated area is upslope of the pasture and wildlife area. This

results in the surface and subsurface flow from the irrigated areas

draining through the pasture and wildlife areas to reach the San

Joaquin River and ultimately the Bay and Ocean.

This surface and subsurface water can be beneficially reused,

within certain limitations, in the pasture and wildlife area before

ultimate disposal. This report attempts to point out existing areas
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generating surface and subsurface water, location ot potential use

of this water and some specific limitations to this reuse.

The study area contains many irrigation districts, water dis-

tricts, canal companies, and drainage districts and is represented

by the Panoche, Firebaugh, Poso, Grasslands, Los Bancs, San Luis,

Gustine-Romero , and Stevinson Resource Conservation Districts. (See

Figures 9 and 10.)

A drainage study advisory committee was formed with a represent-

ative from each entity to provide guidance and assist in establishing

the scope and intensity of this report. The many districts and

companies opened their files and records completely and assisted in

gathering and providing needed data. Interpretation of the data was

done in close cooperation with field personnel of these districts

and companies.

SUMMARY

The reuse of water from irrigated areas is practicable for wild-

life habitat and native pasture improvement. The amount of water and

silt entering the San Joaquin River can also be greatly reduced by

this reuse.

Drainage yield and quality from the irrigated areas were esti-

mated for the years 1990 and 2020. The quantity of summer water

needed (472,851 acre/feet) was determined from the average consump-

tive use for pasture grass, (3.53 feet/year) and the acreage in the

pasture and wildlife area (133,952 acres).
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The available supply of water from the irrigated area is esti-

mated at 125,000 acre/feet in 1990 and 252,000 acre/feet in 2020.

Some storage may be required by the year 2000 in order to maximize

use of the available water.

Consequently, additional water must be obtained if all the

pasture and wildlife land is to be supplied summer water.

Dilution of water from portions of the irrigated area is re-

quired in order to meet the 3,000 Parts Per Million (PPM) maximum of

Total Dissolved Solids (TDS) as a condition of acceptance.

In order to use the water from the irrigated area as close to

the source as possible, five use areas were established. Boundaries

of the use areas coincide with topographic features or political

lines and are intended to make maximum use of present facilities.

Existing canals will in most cases be adequate with proper mainte-

nance and the installation of water control structures. Some

additional canals will be necessary to make efficient use of avail-

able water. The area to be served water for summer irrigation must

be selected before channel requirements can be determined.

Some discharge will be made from the pasture and wildlife area

even under ideal management conditions. Seven possible methods of

accomplishing this discharge are presented.
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RECOMMENDATIONS

It is recommended that:

1. A plan of action be developed which lists items of

work to be performed according to priorities.

2. Land and conveyance facilities be developed to

utilize water currently available before seeking

additional water supply.

3. A system of monitoring stations be established to

measure water quality and flow from the irrigated

area and at various points within the wildlife and

pasture area.

4. A continuous program be initiated to determine the

present and future salt content and soil condition

at various points within the pasture and wildlife

area to include:

a. Areas which use only winter wildlife water.

b. Areas which use winter wildlife water and

summer water.

c. Areas which use only summer water.

d. Areas with a high ground water table where no

surface water is applied.
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I. IRRIGATED AREAS (Source of Water)

The source of water is primarily from seven major areas:

- Central California Irrigation District Area (CCID) - that

area served directly by CCID instead of through a canal

company. Figure 2-4.

- Panoche Area, Figure 5.

- Broadview Area, Figure 5.

- Firebaugh Area, Figure 4.

- Poso Area, Figure 6.

- Dos Palos Area, Figure 6.

- San Luis Area, Figure 7.

Extensive work has been done in much of the irrigated area to

establish drainage mains which serve as major outlets for drainage

water from both surface and subsurface sources. General drainage

can be improved further by the installation of on-farm drainage

systems

.

A. CCID North Area, Figure 2

CCID North, consists of that area north of Highway 152

along the west side of the study area. It includes the

Gustine Drainage District; the area served directly by the

Central California Irrigation District (CCID); the area above

the CCID service area which contributes to the drainage flow;

and the city of Los Banos. The total area of CCID North is

75.8 square miles (48,530 acres). The drainage is primarily

from the surface flow and open drains, except in the Gustine

Drainage District, and is discharged directly into the pasture
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and wildlife area at 23 points. Much of the surface flow is

intercepted by the Delta-Mendota and the CCID Outside Canals.

Drainage within the Gustine Drainage District is by pumped

drainage wells.

The Gustine Drainage District has more than 30 pumped

drainage wells that provide subsurface drainage for the

area. The District has asked the Gustine-Romero Resource

Conservation District for assistance to determine their

overall drainage need, drainage yields, and drainage water

.quality and in the development of a long range plan for

drainage water re-use to improve wildlife habitat and native

pasture. That request is not part of this report.

B. CCID Central Area, Figure 3

This area lies along the west side of the study area

and is bound by Highway 152 on the north and the Fresno

County line on the south. It is made up of an area served

by CCID and private systems.

The total area is approximately 62.4 square miles

(39,942 acres). Much of the surface water is intercepted

by the Delta-Mendota and the CCID Main and Outside Canals.

Subsurface drainage has been developed in the southern part

of the area by open drains and tile systems. Water dis-

charges into the pasture and wildlife area at eleven points.

Improved drainage channels and a siphon under the CCID

Outside Canal is needed to improve drainage service to the
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Woo and Hamburg Ranches. Other areas have adequate drainage

outlets, however, maintenance is needed in some areas.

C. CCID South Area
,
Figure 4

CCID South consists of the area in Fresno County be-

tween the CCID Outside and Main Canals. It is located

primarily between the cities of Firebaugh and Mendota. The

total area is approximately 19.9 square miles (12,736 acres).

A drainage channel paralleling the CCID Main Canal

serves as a drainage outlet for the major portion of the

area as well as for the Firebaugh Area. Approximately one

square mile of area around the city of Firebaugh drains

directly into the San Joaquin River. Approximately 5.5

square miles of area south of Firebaugh drains into the San

Joaquin River through the Firebaugh Wasteway of the Delta-

Mendota Canal.

The major point of discharge of the Southern Unit is

through the Main Drain to Camp 13 Drain directly into the

pasture and wildlife area. One minor discharge occurs under

the Main Canal into the Rice Drain Watershed of the Poso

Area

.

Existing main channels are adequate to meet present

and future drainage needs.

D. Firebaugh Area ,
Figure 4

The Firebaugh Area is located just northwest of the city

of Mendota and west of the city of Firebaugh above the CCID
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Outside Canal. It consists primarily of the Firebaugh

Canal Company. The De 1 ta-Mendota Canal goes approximately

through the center of the area.

The area contains approximately 39.4 square miles

(25,200 acres) and has three points of discharge.

Approximately 9.10 square miles drain into the

Firebaugh Wasteway of the Delta-Mendota Canal. Approximately

16.3 square miles, discharge into the Main Drain at the

central point, and approximately 14.0 square miles, discharge

into the Main Drain at the northern point.

Existing main channels are adequate with regular main-

tenance to meet present and future drainage needs.

E. Panoche Area
,
Figure 5

The Panoche Area is located in the southwestern part

of the study area and contains approximately 70 square miles

(44,794 acres). It consists primarily of the Panoche Water

District

.

Subsurface drainage is well developed in much of the

area, and additional tile drainage is being installed each

year. Approximately 14 miles of additional drainage mains

are needed to provide an outlet at least every mile.

Discharge for the entire area occurs at a siphon under

the CCID Outside Canal. The drainage discharge flows

directly into the pasture and wildlife area by the Agatha

Cana 1

.
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The Panoche Water District has a formal agreement with

the Grassland Water District which allows them to discharge

60 cubic feet per second at a quality not to exceed 3,000

PPM-TDS.

F. Broadview Area
,
Figure 5

The Broadview Area is located in the southern part of

the study area between the Panoche Area and the Firebaugh

Area. It consists entirely of the Broadview Water District.

A drainage channel parallel to the Firebaugh Third Lift

Canal serves as an outlet for the entire area. Although the

district consists of only approximately 15.4 square miles

(9,850 acres) an additional 14.2 square miles drains into

the same channel. At present all the drainage flow is re-

circulated into the Broadview irrigation system. This has

created a serious problem in the purchase and delivery of

irrigation water since at times drainage accounts for more

than 50 percent of the supply.

The drainage water is usually of good quality, under

1,000 PPM-TDS, but is high in boron and poses a hazard for

boron sensitive crops, and of course will create a salt

problem if allowed to continue.

The area is fairly well drained by a system of drainage

channels located approximately every mile which serve as

outlets for farm drainage systems. Approximately 3h miles

of additional mains are needed.
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G. Dos Palos Area ,
Figure 6

The Dos Palos Area consists of approximately 14 square

miles of area (8,922 acres) located in the south central

part of the study area between the Poso and San Luis areas.

It consists primarily of the Dos Palos Drainage District.

Flows are discharged from the area at five points.

Drainage for the area is primarily by pumped well drains.

Much of the water is used for irrigation on land adjacent

to the wells or discharged into irrigation canals nearby.

Some interest has been expressed concerning a study of

overall drainage needs, water quality, and the amount of

water produced. Those items are not a part of this report.

H. Poso Area
,
Figure 6

The Poso Area is located in the southeastern part of

the study area adjacent to the San Joaquin River. It is

one of the larger drainage areas and consists of approximately

80 square miles (50,995 acres), and consists almost entirely

of the Poso Canal Company.

The area north of the Santa Fe Grade is fairly well

drained by a network of natural drains and sloughs. Approx-

imately 2-2 miles of new drainage mains are needed to establish

an outlet every mile. South of the Santa Fe Grade the soil is

finer textured and needs additional drainage mains so that on-

farm drainage can be developed. Approximately 10 miles of

additional mains are needed. Drainage from this area which
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is approximately 16.2 square miles (10,368 acres) discharges

through the Rice Drain and the Agatha Canal into the pasture

and wildlife area. Approximately 2.7 square miles (1,734 acres)

north of the Santa Fe Grade and west of Holland Avenue is

drained by the Shain Drain. It also discharges into the

Agatha Canal.

The remainder of the Poso Canal Company drainage is

discharged primarily at three points which flow directly

into the San Luis Canal Company and is used to supplement

their irrigation water supply.

San Luis Area
,
Figure 7

The San Luis Area, consisting entirely of the San Luis

Canal Company, contains approximately 77 square miles

(49,235 acres) and is located in the eastern central part of

the study area adjacent to the San Joaquin River. The area

is drained by a series of sloughs and natural channels. The

channels have been improved under the Canal Company drainage

program and are adequate to meet drainage needs for main

outlets. On-farm drainage needs to be developed in the

southwestern part of the area. Much of the drainage water

is reused for irrigation along with that supplied from the

Poso Area. Drainage water is discharged primarily at four

points into Mud Slough and Salt Slough.
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SOILS AND DRAINAGE COEFFICIENT

The soils in the study area occur primarily in three physi-

ographic positions; (1) soils of older alluvial fans which

occupy the higher elevations along the west side of the study

area; (2) soils of recent alluvial fans which occupy the lower

fans; and (3) soils of alluvial basins and flood plains which

occupy the lower areas primarily throughout the pasture and

wildlife area and along the east side of the study area.

These soils have been classified according to profile

characteristics based on irrigation requirements and are placed

into groups that would require similar management. The charac-

teristics of the groups are described in the "Soil Conservation

Service Irrigation Guide," and are referred to as Irrigation

Site Indexes.

They may be used to estimate irrigation water requirements

and frequency of irrigation for various crops.

Correlation between irrigation requirements and the peak

subsurface drainage flow allows further placement of soils into

drainage coefficient groups shown on Figure 8.

Peak flow in cubic feet per second, based on complete

drainage can be determined by multiplying the drainage area in

acres by the drainage coefficient in inches per hour.
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III. SPECIAL DISTRICTS

The study area contains more than 20 irrigation districts,

water districts, and canal companies plus several drainage

districts and is also covered by the Panoche, Firebaugh, Poso,

Grasslands, Los Banos, San Luis, Gu s tine -Romero , and Stevinson

Resource Conservation Districts. The various districts overlap

into a complex pattern as shown on Figures 9 and 10.

IV. DRAINAGE DEVELOPMENT AND NEED

It is anticipated that much of the irrigated area will

need subsurface drainage within the next 50 years to control

the high water table or to maintain a favorable salt balance.

It is estimated that adequate drainage will be developed

for the irrigated area by the year 2020. It is further estimated

that half of the irrigated area will be adequately drained by

the year 1990.

The level of drainage development at the present time

can be described by dividing the irrigated area into three

categories:

Area Adequately Drained , subsurface drainage exists to such a

degree that the ground water table can be controlled at

a desired level. This can normally be accomplished only

by a subsurface drainage system of tile or deep open drains.

Area Partially Drained , the water table is partially controlled

and crop production or variety of crop grown is not sub-

stantially affected.
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Area Pooi'ly Drained , the ground water is uncontrolled and has

risen to an elevation where either the water table or

accumulated salts severely limit crop growth or the type

of crop that can be grown.

These categories, shown on Figure 11, have been established

based on experience and records of the area and through dis-

cussions with district personnel.

DRAINAGE FLOWS

A. Present Flow

Each of the nine major subareas, Figure 2 through 7, have

been considered separately as to their drainage flow. The

amount of water produced in many cases is based on estimates

of average monthly flow.

Records were used where available. The amount of water

used by owners or districts adjacent to the channels upstream

of the discharge points is not reflected in the flow records.

Present flows have been listed in Tables 7 through 30

where records were available or where a reasonable estimate

could be made.

Hydrographs have been developed for the various areas

and represent present conditions. These curves were used

as a basis for predicting future flows and represent surface

and subsurface quantities.
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B . Future Flow

The present trend is toward the development of subsurface

drainage and the elimination of surface water flow by returning

the excess water to the irrigation system on each individual

farm for reuse. Based on this trend, the percent of surface

water in the drainage flow will decrease in the future and

the percent of subsurface water will increase.

Characteristic hydrographs were developed for each area

based on present conditions of both surface and subsurface

drainage. Average monthly flows were used to calculate total

discharge. Peak flows were related to the average discharge

rate

.

Since the present and future condition is related to the

soils and the application of irrigation water, which is char-

acteristic to each area, it was assumed that the future

hydrograph would be similar to the hydrograph based on

present conditions.

Future peak flows were based on the drainage coefficients

shown on Figure 8 and consider subsurface flow only.

The ratio of peak flow to average flow was assumed to

apply to future conditions and was used to predict future

discharge. The hydrograph characteristic to each area was

used to relate the future discharge to the average monthly

f low

.

Twenty-four points as shown on Figure 1 through 7 were

selected within the study area where major discharge of
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drainage water occurs. These points are used for predicting

future flows.

Future discharges with full development have been esti-

mated for each of the nine major contributors within the

study area listed in Table 1 as well as for each of the 24

stations, shown in Table 2. More detailed information is

given in the Engineering Appendix of this report.

Table 2, lists the 24 stations where maximum future

flows have been estimated and the drainage area above each

station. The peak flow is based on complete drainage develop-

ment in the irrigated area.

Table 3, lists the estimated average monthly flow in

cubic feet per second (cfs) for the various stations

based on the 50 year development.

Table 4, lists the calculated discharge for the

stations in acre feet per month based on estimated average

monthly flows.
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TABLE 1

MENDOTA-GUSTINE STUDY

Irrigated Units, Areas & Flows

Area* Peak Flow**
Unit Sq.Mi. Acres cf s

CCID (North) 75.83 48,531 236

CCID (Central) 62.41 39,942 150

CCID (South) 19.90 12,736 44

Panoche 69.99 44,794 166

Broadview 15.39 9,850 36

Firebaugh 39.38 25,203 91

Poso 79.68 50,995 184

DosPalos Drainage District 13.94 8,922 31

San Luis Canal Co.

Total
76.93

453.45
49,235
290,208

192

1, 130

* Includes area where drainage is intercepted by canals.

** Peak flows are based on simultaneous irrigation of the units
and complete subsurface drainage development for the year
2020.
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TABLE 2

MENDOTA-GUSTINE STUDY
Drainage Stations, Contributing Areas, & Estimated Peak Flows

(See Figure 1 for Location of Points.)

Station Number and Outlet Unit Are a -Sq .Mi.* Peak Flow**
L.

2.

3.

4.

5,

6.

7 .

8.

9.

10.

11.

12.

13.

14.

15,

16,

17,

18,

19,

20,

21,

22,

23.

24,

4c4c

Newman Spillway

Grazas Creek

San Luis Creek

San Luis Wasteway

Los Banos Creek

Johnson Field Drain

Airport Drain

San Luis Canal

Ballotti Drain

Woo Drain

Camp 13 Drain

Panoche Drain
(12A. Panoche Area
(12B. Broadview Area

CCID Central

CCID North 0.91

I! II

4.25

5.70

5.03

4.84

3.43

2.98

1.71

9.83

56.57

85.38

18.87

13.96

16.32

14. 61

3.77

51. 62

11.11

9.94

8.85

13.09

12.33

38. 18

393. 28
Does not include areas intercepted by canals.
Based on drainage development for year 2020 with no dilution.

18

!' & CCID South

Panoche & Broadview Areas
70.0 sq.mi. - 166 cfs peak)
15.4 sq.mi. - 36 cfs peak)

Poso & Dos Palos AreasRice Drain

Firebaugh-Des Jardins Firebaugh Area

Firebaugh-Santa Fe " "

Firebaugh Wasteway

San Luis Drain

Salt Slough

Devon Drain

Boundary Drain

Cozzi Drain

Wood Slough

San Juan Drain

Poso Slough

& CCID South

San Luis Area

ii ii

• i ii

CCID Central & Dos Palos

Poso Area

ii ii

Poso & Dos Palos Areas

11

14

13

12

9

8

4

23

130

202

42

31

39

34

8

131

27

22

20

33

28

87
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WATER QUALITY

The Grassland Water District has established a quality

standard for drainage water of 3,000 parts per million (PPM),

Total Dissolved Solids (TDS) maximum, as a condition of acceptance.

This maximum has been used in this report as applying to all water

entering the pasture and wildlife area.

Studies conducted by the California Department of Water

Resources indicate that the average drain tile quality for the

area west of the Santa Fe Grade is about 4,200 PPM - TDS. See

Table 5.

The study also indicates that the quality of the tile drainage

water will improve with time at the rate of:

-0.30
Y = 11.74 X (1)

where Y = Electrical Conductivity (E.C.) in millimhos per
centimeter

and X = tile system age in years.

Based on this equation and known relationships between

Total Dissolved Solids (TDS) and electrical conductivity, (E.C.)

the tile drainage water quality will reach 3,000 PPM-TDS in

approximately 20 years and 2,300 PPM-TDS in 50 years.

Boron and Sodium concentrations in this water is generally

high. Intensive management in the use area is necessary to

prevent salt build up and related detriment to plant growth.

The subsurface water quality east of the Santa Fe Grade is

of much higher quality, especially adjacent to the San Joaquin

River. A review of literature on analysis of water in shallow
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wells (wells less than 100 feet in depth) was made for the area

east of the Santa Fe Grade. The area east of the grade was

further divided by Henry Miller Avenue. The average TDS for the

area north of Henry Miller was 2,740 PPM, while that to the south

was 846 PPM.

It is assumed that this TDS of less than 3,000 PPM represents

the ground water quality east of the Santa Fe Grade since analyses

are not available for drains strictly from ground water flow.

Subsurface tile drains have not been installed in this area.

Table 6, shows the average TDS in Salt Slough near J-14

after leaving the San Luis Area to be near 1,000 PPM average for

the six year period from 1964 - 1969.

Water originating in the Poso Area is reused in the San Luis

Area .

In the event that the water quality deteriorates to over

3,000 PPM-TDS, dilution will be necessary. Presently, however,

quality control will not be needed in the San Luis Canal Company

or in the Poso Area, except for the Rice and Shain Drains.

The estimated 20 year flow (Year 1990) in these areas is

based on the irrigation leaching requirement. The 50 year

drainage flow (year 2020) will be based on full development of

drainage without quality control.
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TABLE 5

MENDOTA-GUSTINE STUDY

Subsurface Drainage Water Quality

Mendota-Gustine area drain tile quality PPM-TDS for the area West of

the Santa Fe Grade based on TDS/EC =0.70 from California Department
of Water Resources unpublished data.

Average Monthly Concentration
TDS - PPM

Month 1967 1968

January 4,150 4,350

February 4,200 - 3,950

March 4,000 4,260

April 4,100 4,500

May 4, 680 4,430

June 4,260 4,220

July 4,090 4,260

August 3,550 3,450

September 4,250 4,050

October 4,850 4,260

November 4,800 4,540

December 4,360 4,250

Total 51,290 50,880

Average 4,274 4,240
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TABLE 6

MENDOTA-GUSTINE STUDY

Water Quality Salt Slough near J-14 (Mercy Springs Road)

Year
Monthly Average

TDS - PPM

1964 1,096

1965 1,021

1966 1,096

1967 . 1,310

1968 883

1969 655

Total 6,061

Average 1,010

* Bulletin No. 130, California Department of Water
Resources, Volume IV, 1964-1969. The station was

formerly located at the San Luis Ranch, near Station No. 17.
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VII. QUALITY CONTROL

Quality control of drainage water where necessary may be

accomplished by dilution.

The amount of water needed for dilution depends on the

amount and quality of the drainage flow and the quality of

the water used for dilution.

Equations (2) and (3) can be combined to produce equation

(4) which allows computation of the amount of known quality

dilution water needed to achieve a desired quality of the

entire discharge.

Fd + Fi = Fq (2)

FdCd + FiCi = FqCq (3)

Fi = Fd (Cd-Cq ) (4)
(Cq-Ci)

The dilution factor is the parenthesis portion of equation

(4). That is;

Dilution Factor = (cd ~Cc0 (5)
(Cq-Ci)

Where:

Fd = Discharge of drainage water (cubic feet per
second or acre feet)

.

Fi = Discharge of dilution water which is usually
from an irrigation source (cubic feet per
second or acre feet)

.

Fq = Discharge of the "quality controlled" water,
(consistent units)

.

Cd = Concentration of drainage water (Electrical
conductivity or PPM-TDS)

.

Ci = Concentration of dilution water (Electrical
conductivity or PPM-TDS)

.
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Cq = Concentration of "quality controlled" water
(Electrical conductivity or PPM-TDS)

.

The dilution factor for irrigation water of 300 PPM, drain-

water of 4,200 PPM, and a controlled quality of 3,000 PPM-TDS

is 0.44 or the addition of dilution water equivalent to 44 per-

cent of the drainage flow. Using dilution water of 500 PPM

would result in a dilution factor of 0.48 or 48 percent of the

drainage flow under the above conditions.

Leaching requirement is defined as the amount of water

that must pass through the root zone in order to prevent soil

salinity from exceeding a specified value. It is usually

expressed as a depth of water or as a percent of the irriga-

tion water applied. It can be expressed in equation form as

follows:

VIII. LEACHING REQUIREMENT

LR or (6)

(7)

Where:

LR Leaching Requirement

Depth of drainage water (feet or inches)

Depth of irrigation water (feet or inches)

Concentration of irrigation water (electrical con-

ductivity or PPM)

Cd Concentration of drainage water (electrical conduc-
tivity or PPM)
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The leaching requirement, as defined above is not intended

to improve the salt balance within the soil profile. It only

maintains the salt balance once it is reached.

The leaching requirement based on 3,000 PPM-TDS drainage

water and 300 PPM irrigation water is 10 percent and based

on 500 PPM irrigation water is 17 percent.

The drainage discharge from leaching was based on the

gross application of 5 acre feet per year of irrigation

water and a leaching requirement of 10 percent.

There is an area in the valley that is primarily inter-

ested in wildlife habitat improvement and waterfowl hunting

as recreation. These interests have organized into the

Grassland Water District and have contracted delivery of

winter water for waterfowl purposes from the U. S. Bureau of

Reclamation

.

More than 58,000 acre feet of this high quality water is

applied each year between September 15 and December 1 on the

pasture and wildlife area within the Grassland Water District.

Additional water is obtained when the CCID Canal system is

drained for maintenance. This helps to create a favorable

salt balance in the area through leaching and removal of

salts with the water when the ponds are drained in the spring.

Rainfall which averages about 8 inches per year also con-

tributes to leaching.
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FUTURE DRAINAGE DISCHARGE

Tables 7 through 30 list the monthly discharge at present

(where available), for the 50 year development without quality

control, the 20 year (1990) and the 50 year (2020) development

with dilution water added for quality control.

The discharge for 50 year development (year 2020) "with no

quality control" is based on subsurface drainage development over

the entire irrigated area to fully control the ground water table.

Drainage discharge for 20 year development (year 1990) "with

quality control" is based on the installation of drains over 50

percent of the irrigated area with a quality control factor

applied for dilution where required or the leaching requirement

a s ind ica ted .

Until the desired salt balance is reached, any water coming

from the bottom of the root zone will have to be diluted to meet

the water quality standard of 3,000 PPM-TDS.

The discharge for 50 year development "with quality control"

is based on drain installation over the entire irrigated area

with dilution water applied to meet the 3,000 PPM-TDS standard.

At some point in the future, after adequate leaching has

occurred, dilution of drainage effluent will no longer be required

and the drainage flow and quality can be calculated based on

leaching requirement for the quality and amount of irrigation

water app 1 ied

.

Stations 3 through 15 and 17 through 20 are west of the Santa

Fe Grade and discharge directly into the pasture and wildlife

area and the water is available for reuse.
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Stations 21 through 24 are east of the Santa Fe Grade, and

the water is reused extensively before discharging into the

pasture and wildlife area, and is not considered available in

future flows. Quality control of the water originating from

this area is not anticipated since all the water is below 3,000

PPM-TDS.

Quality control where needed is based on the average drainag

water quality listed in Table 5 diluted to 3,000 PPM-TDS with

dilution water of 300 PPM-TDS.
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X. DRAINAGE SYSTEM NEEDS AND ALTERNATIVES

In order to achieve adequate drainage in the irrigated area,

it is assumed that a drainage outlet should be available every

mile. This has already been accomplished in the area except in

a few cases. Broadview Area needs approximately 3.5 miles of

additional drainage mains; Panoche Area approximately 13 miles of

additional drainage mains; Poso Area approximately 2.5 miles; CCID

Central in the vicinity of Woo and Hamburg Ranches approximately

3.5 miles of additional drainage mains plus a drain under the CCID

Outside Canal

.

Most existing drainage channels are adequate for flow re-

quirements or will be after proper maintenance.

XI. WATER NEED

A. Area of Potential Water Use

Figure 1 delineates 133,952 acres of pasture and wildlife

area outside water service districts that require summer

water for optimum management. More than one-third of the

area is located in the Grassland Water District.

Water is needed in varying degrees on many of the gun

clubs within the Grassland Water District and on the public

wildlife management areas to grow forage for livestock and

waterfowl, and to provide ponds for hunting and fishing

purposes

.

There are approximately 170 waterfowl gun clubs in the

potential use area. Public wildlife areas within the study

area in addition to the gun club lands total more than 19,000

acres as follows:
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San Luis National Wildlife Refuge - 7,360 acres

Volta Wildlife Area 2,884 acres

Los Banos Wildlife Area 3,208 acres

Kesterson Reservoir Area 5 , 900 acres
19,352 acres

The area not receiving summer water is grazed as natural

marsh or rangeland with little income being realized.

However, annual income from grazing where summer water is

used can be as high as $15 per acre.

On the dry areas approximately 13 acres are required to

sustain an animal on an annual basis. With summer irriga-

tion, only about 4 acres are required per animal per year.

Livestock grazing and the growing of wildlife food plants

can be compatible under proper management. Where grazing is

controlled and interspersed with irrigation and flooding the

carrying capacity for cattle can be increased, and waterfowl

food production and cover can be improved.

Irrigation with summer drainage water creates an important

marshland habitat which supports a large variety of resident

wildlife and contributes materially to meeting the wintering

requirements of migratory bird life. Studies by Bradberry

and others indicate that in order for the grasslands to reach

full potential as a wildlife area, the use of summer water is

required

.

B. Soils

This area consists primarily of fine textured soils which

have slow permeability. They are ideally suited for waterfowl

habitat and pasture.
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C . Consumptive Water Use

Based on Soil Conservation Service procedures, an average

of 42.41 inches (3.53 feet) per year is required as a net

consumptive use for pasture grasses. This would be slightly

higher for marsh pasture due to a higher evaporation loss.

See Table 31.

D . Water Demand

Based on a net area of 133,952 acres, a net annual amount

of 472,851 acre feet of water can be utilized in the pasture

and wildlife area.

Gross requirements can be estimated by applying an over-

all application efficiency factor as follows:

application efficiency
net (100%)

acre feet

472,851

90% 524,865

70% 676, 177

60% 789, 661
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TABLE 31

MENDOTA-GUSTTNE STUDY

Consumptive use requirement for pasture grasses - Grassland area.

Month Inches*

January 0.21

February 1.13

March 2.01

April 3.14

May 4.86

June 6.29

July 7.93

August 6.65

September 5.24

October 2.87

November 1.48

December 0 . 60

42.14

* Computer Printout Data from Panoche Creek Station based on
the average monthly requirement for 1968 and 1969.
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XII. COMPARISON OF SUPPLY AND DEMAND

The drainage yield from all stations with quality control

is estimated as follows:

Development Yield, A.F. Available to the

Pasture and wildlife area

present 85,000

1990 (20 years) 153,964 124,775

2020 (50 years) 320,397 251,932

Discharge from Station 16 is into the San Joaquin River

and not available for reuse, and discharge from Stations 21

through 24 is used by the San Luis Canal Company and therefore

not available to the pasture and wildlife area.

The demand for water exceeds the estimated supply from the

irrigated area under full drainage development.

All the pasture and wildlife area cannot be irrigated with

the supply available from the irrigated area, therefore, areas

to be served must be selected based on some priority established

by the water entities and landowners desiring the water.

If the demand for water by landowners exceeds the available

supply, then other sources of water should be investigated.

Figure 12, shows the relationship of the estimated supply

and demand. It is noted that the net irrigation demand exceeds

the water supply based on 20 year development (year 1990) at

all points indicating that no water storage or regulation will

be required. However, water available based on 50 year develop-

ment (year 2020) exceeds the net demand during the months of

January through April. Very little water is needed during the
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first quarter of the year because of the application of winter

water for waterfowl.

Development of the service area and future expansion should

be based on optimizing the use of available water. To maximize

water use, some storage may be required by the year 2000.

Caution should be used in increasing the water supply from

wells since water from wells in part of the area exceeds 3,000

PPM-TDS.

Gradual development of the pasture and wildlife area over

a period of years would allow local management services to be

developed and contracts made for water as it becomes available

from the irrigated area or other sources. This would also be

consistent with past studies by Bradberry and others which

recommended that the Grassland Water District provide management

services as an option to absentee owners. Such services would

include the application and management of irrigation water to

improve wildlife habitat, management and control of grazing

leases, recreation planning, and maintenance of clubs and

shooting facilities.
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TABLE 32

MENDOTA-GUSTINE STUDY

Water Use Areas, Potential Water Need, and Water Available

Use Area

Gustine

Santa Fe-San
Luis Canal

Salt Slough

Dos Palos

Camp 13

Area Net Potential Estimated

( Sq . Mi
.

) * Water Need (A. F. ) Water Available (A.F.)

63.7

73.0

41.9

8.9

21.8

209.3

(133,952 acres)

143,911

164,922

94, 660

20, 107

49, 251

472,851

Year 1990 Year 2020

12,419** 23,894**

55,515

25,819

105,900

60, 122

(3,982**) (7,970**)

31,022 62,016

124,775 251, 932

* Includes Federal and State Wildlife areas.

** Plus water available from pumped drains which has not been

estimated

.

Note: The Dos Palos water use area can use a portion of the water

discharging through Station No. 20 and 21 plus water from

the deep well pumped drains.
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XIII. WATER USE AREAS (Figure 13)

The problem in using the water for summer irrigation in the

pasture and wildlife area is one of separation and distribution.

The distribution is simplified if the water is not allowed

to accumulate into a common flow and overload the channel.

Utilization of the water as close to a source area as

possible has been the prime consideration in the preliminary

planning of an overall distribution system. The pasture and

wildlife area was divided into five use areas and the need for

a distribution system analyzed for each. Sufficient land was

included in each use area to completely use the supply of water

on both a short and long term basis. Land to be provided water

must be selected before a detailed canal system can be designed

and capacities established. This report assumes that each water

use area except Gustine will require a distribution system.

A suggested system using existing canals where possible is

given in Figure 13. In most cases, it appears that

the existing system will be adequate with cleaning and the

installation of water control structures. The system can be

flexible to allow an exchange of water from one area to another

if a surplus exists in any area. Table 32 summarizes the use

areas, water need, and estimated supplies.
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Gustine Water Use Area

The Gustine water use area consists of that area north

of Highway 152 and west of the Santa Fe Grade. It has an

area of approximately 63.7 square miles (40,794 acres)

and a potential need for 143,911 acre feet of summer water

per year. It contains the 2,884 acre Volta Wildlife Manage-

ment area which is managed by California Department of Fish

and Game

.

Stations 2 through 7 contribute to the drainage flow

plus numerous other points primarily from the Gustine

Drainage District. The area north of San Luis Creek receives

water from pumped well drains which discharge directly into

the pasture and wildlife area.

The area south and east of San Luis Creek receives water

primarily from open drains. Tailwater accounts for a high

percentage of the present inflow. Water quality is relative-

ly good and the water is currently used on adjacent land in

both the source area and the pasture and wildlife area.

Under present practices, no quality control is anticipated

but will be required as subsurface drainage is further devel-

oped in the source area. Approximately 23,894 acre feet of

drainage water per year will be available from subsurface

agricultural drainage by the year 2020.

A preliminary distribution system has not been proposed

in this report since the yields from drainage wells have

not been established.
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B. Santa Fe - San Luis Canal Water Use Area

The Santa Fe - San Luis Canal service area consists of

the area between the Camp 13 Drain and the Agatha Canal in

the southern part and the area between the Santa Fe and San

Luis Canals in the north. The area contains that portion

of the Los Banos Wildlife Management area west of Mud Slough

which is approximately 1,120 acres of the 3,208 acre area.

It consists of approximately 73.0 square miles (46,720 acres)

with a potential need for 164,922 acre feet of water per

year

.

The area receives water from the Panoche and Broadview

areas and the Poso Area's Rice Drain. By the year 1990,

approximately 55,515 acre feet of water is expected annually

and 105,900 acre feet by 2020.

The existing canal system will be adequate with

proper cleaning and maintenance and the installation of

needed water control structures with the exception of the

Agatha Canal extension.

The proposed Agatha Extension can be accomplished by

extending the Agatha Canal parallel to the Arroyo Canal or

by using part of the Arroyo Canal channel which is larger

than necessary for the service required.

The Kesterson Reservoir of the U. S. Bureau of

Reclamation San Luis Drain is located in the northern part

of the service area and contains 5,900 acres. The reservoir

is for regulation and storage of subsurface drainage water

from the agricultural area served by the California Aqueduct.
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The reservoir will be managed for wildlife purposes as a

series of shallow storage ponds. A channel is being con-

sidered that will carry the water from the reservoir area to

the Bay and Ocean.

C . Salt Slough Water Use Area

The Salt Slough water use area consists of approximately

41.9 square miles (26,816 acres) in the northeastern

part of the study area between the San Luis Canal and the

San Joaquin River. It is located north of the San Luis use

area and receives water from the south by way of Mud Slough

and Salt Slough. Water from Stations 17 through 20 and from

Mud Slough contribute to the water supply of the use area.

Water from Poso Area Station 21 through 24 is used principal-

ly within the San Luis Canal Company, however, at times

water passes the San Luis Sand Dam and contributes to the

lower Salt Slough water supply.

The area has a potential water need for 94,660 acre feet

per year. The expected annual supply in 1990 is 25,819 acre

feet with 60,122 acre feet expected by 2020. Deep wells are

used to supplement the water supply in this area.

Delivery systems are adequate in the use area and only

continued maintenance is required.

Extensive on-farm irrigation distribution systems have

already been developed in this area. Individual distribution

system development is expected to expand at about the same

rate as the water supply. Individual pumping plants are being
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installed near Salt Slough in order to use the water as it

becomes available.

The San Luis National Wildlife Refuge is located in the

southern part of the service area and consists of 7,360

acres. Their distribution system is already developed and

is being improved. The portion of the Los Banos Wildlife

Area east of Mud Slough is also in the Salt Slough use area.

It contains approximately 2,088 acres of the 3,208 acre

wildlife area and has already developed a distribution

system

.

D . Dos Palos Water Use Area

The Dos Palos use area is located west of the town of

Dos Palos. It consists of approximately 8.9 square miles

(5,696 acres) and has a potential use of 20,107 acre feet

of water annually.

The annual water supply from the Dos Palos Drainage

District is expected to be 3,982 acre feet in 1990 and

7,970 acre feet in 2020. A supplemental source from within

the use area is from pumped well drains. No estimate of the

amount of water or the water quality from the pumped drains

has been made. Until this is done the distribution system

needed cannot be determined.
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E . Camp 13 Water Use Area

The Camp 13 use area is located southeast of the city

of Los Banos. It consists of approximately 21.8 square

miles (13,952 acres) and has a potential water use of

49,251 acre feet annually.

Water is generated primarily from the CCID and the

Firebaugh Area.

The estimated annual supply is 31,022 acre feet by 1990

and 62,016 acre feet by 2020. The present supply is

approximately 26,000 acre feet annually. The water supply

appears more than adequate to meet the long range irrigation

needs of the area. Mud Slough will act as an outlet for

excess water which can be used in the Santa Fe-San Luis or

by the Salt Slough use area.

The existing distribution system is not adequate. A new

canal system is proposed parallel to the CCID Main Canal

to provide a gravity supply to the area of need.

Existing laterals are adequate for distribution of water

from the proposed main canal except in the southern part of

the service area where one new lateral is proposed.
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XIV. WATER QUALITY CONTROL SYSTEM

The quality of the water can be controlled by dilution.

Monitoring stations can be established at each major outlet to

measure flow and monitor water quality.

Figure 13 suggests several points where monitoring stations

could be installed and good quality water added to the drainage

water to maintain the desired quality. The type of structure

needed in each case would require special consideration so that

drainage water could be monitored, dilution water added and

mixed, and the flow monitored for results.

Table 33 lists the suggested stations and possible source of

dilution water. More stations may be needed farther north within

the pasture and wildlife area to maintain quality since the water

will be reused several times, however, based on this and other

studies, additional dilution stations will probably not be

needed for at least 20 years. A detailed study may indicate

other locations are more feasible.

XV. DRAINAGE OUTFLOW FROM THE WATER USE AREA

Some drainage outflow will occur even though a distribution

system is efficiently maintained and operated.

The outflow from the water use area will be much less than

that which will occur under normal irrigation conditions because

there are many opportunities for reuse of the water. Even if the

individual application efficiency falls below 60% the overall

efficiency in the use area is expected to be between 80 and 90%

due to the opportunities for reuse of the water.
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TABLE 33

MENDOTA-GUSTINE STUDY

Water Quality Control Monitoring Stations

Station Possible
Number Location Source of Dilution Water

1 Broadview W.D. Broadview irrigation supply

2 Firebaugh Canal Co. CCID Outside Canal

3 Firebaugh Canal Co. CCID Outside Canal

4 Panoche W.D. CCID Main Canal

5 Camp 13 CCID Main Canal

6 Fialho, Hamburg & Woo Ranch CCID Main Canal

7 Rice Drain Gable Ditch from Helm Canal

8 Poso Shain Drain Laguna Canal
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Water quality standards for the San Joaquin River will be

established by the California Regional Water Quality Control

Board, Central Valley Region, and the State Water Resources

Control Board by July 1, 1973. All discharges into the San

Joaquin River must meet the standards once they are adopted.

This will apply to the discharge of winter-wildlife water from

the water use area as well as the discharge of summer drainage

water

.

Several alternatives may be available for disposing of the

water from the north end of the study area:

1. Discharge into the San Joaquin River can continue as

under present conditions if the drainage water meets

the water quality standards set for the San Joaquin

River

.

2. Discharge into the San Joaquin River with dilution to

meet the water quality standards of the river.

3. The drainage water may be stored in a selected storage

site near the San Joaquin River with possible discharge

into the river during periods of high river flow, thus

meeting the water quality standard within the river.

4. Discharge into the Kesterson Reservoir on an interim

basis until the space is needed for the San Luis Drain

discharge

.

5. Discharge into a proposed joint facility to the San

Francisco Bay.

6. The drainage flow 'could be stored and evaporated.

7. Combinations of the above.
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