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Firebaugh Canal Water District Water
Management Plan

Section | - Description of the District

(Enter Information Below)
]District Name Firebaugh Canal Water District

Contact Name Jeff Bryant

Title General Manager

Email Bryant_jeff@sbcglobal.net
|Web Address WWW Firebaughcanal.com ]
A. History

1. Date District Formed: 1913
Date of First Reclamation Contract: September 14, 1939
Onginal Size Acres: 23,675 Current Year (last complete calendar year): 21,750

2. Current irrigated acres 21,650

’Eze (acres) 23,675

Population Served
(For Urban, number of
connections)

Irrigated Acres 21,650

3. Water supplies received in current year:

ater Source ;
Federal urban water (Table 1) 0
Federal agricultural water (Table 1) 40494
State water (Table 1) 0
Other Wholesaler (define) (Table 1) 0
Local surface water (Tbl 1) 1193
Upslope drain water (Tb! 1) 270
District groundwater (Thl 2) 410
Banked water (Thl 1) 0
Transferred water (Thl 1) 16781
Recycled water (Tbl 3) 0




Water Source AF
Other (define} (Thbl 1) 0
Total 17191

4. Annual entitlement under each right and/ or contract:

AF Source Contract # Availability Period(s)
Reclamation Urban AF/Y
Reclamation Agriculture  |85000 USBR 11r-1144 January - December
AF/Y
Other AF/Y
Other AF/Y

5. Anticipated land-use changes:

No anticipated land-use changes in the next 5 years. District will remain 100 percent
agriculture use; 21,650. 58 acres of farm shops, pump facilities and roads.

6. Cropping patterns:

Original Plan (1993)  Previous Plan (2016) Current Plan (2023)

Crop Name Acres Crop Name Acres Crop Name Acres

Cotton Unknown Alfaifa 1305 Alfalfa 750

Alfalfa Unknown Almond 1706 Almond 2185

Tomato Unknown Cotton 4830 Cotton 3415

Sugar Beets Unknown Grains 1117 Grains 1210

' Melon 1178 Melon 1895

—- Pistachio 1928 Pistachio 6580
) Tomato 4956 Tomato 3785

Pomegranate 549
Other (<5%) Other (<5%) 4094 Other (<5%) 1175
Total 21650 Total 21663 Total 20995

7. Major irrigation methods:
Original Plan (1993)  Previous Plan (2016) Current Plan (2023)

Irrigation Method  Acres Irrigation Method  Acres Irrigation Method  Acres
Level basin unknown Level basin 1305 Level basin 500
Furrow unknown Furrow 4071 Furrow 1474
Sprinkler unknown Sprinkler 1830 Sprinkler

Low-volume unknown Low-volume 13746 Low-volume 19426
Multiple unknown Multiple Multiple

Other unknown Other 71 Other 250
Total Total 21663 Total 21650




B. Location and Facilities
See Attachment A for maps containing the following: incoming flow locations, turnouts (internal
flow), and outflow (spill) points, conveyance system, storage facilities, operational loss recovery
system, district wells and lift pumps, water quality monitoring locations, and groundwater facilities.

1. Incoming flow locations and measurement methods:

pe o easureme

0 0 ame P al Locatio Device A 3

DMC 107 DMC MP 107.86L Propeller Meter +/-5%
BMC 109 DMC MP 109.65R Electro - Magnetic +/- 2%
Station #1 District Headquarters Rated Pump / Hour Meter +/- 5%
DMC Grower Turnouts DMC Canal Propeller Meter +/-5%

2. Current year Agricultural Conveyance System

Miles of Unlined -~ Canal

Miles of Lined — Canals

Miles of Pipe

Miles - Other

3. Current year Urban Distribution System: Ag System

Miles of AC Pipe

Miles of Steel Pipe

Miles of Cast Iron Pipe

Miles - Other

4. Storage facilities: None

Name

None

Type
None

Capacity (AF)

None

Distribution or Spill

None

5. Description of the agricultural spill recovery system and outflow points:

A lift Pump with a variable speed drive is located near the end of Canal #2 that is level control
operated to pump water upslope to Canal # 3.

6. Agricultural delivery system operation:

Scheduled

Water Users call
office to order water

Rotation

24 -Hour Notice

Other (Describe)

7. Restrictions on water source(s):




Restriction Cause of Restriction Effect on Operations

Delta — Mendota Canal |Crop water requirements | Canal Capacity Crop growth / decline in production
San Joaquin River River Obstructions River Obstructions Reduced Water Supply
b — — == H _ —

8. Proposed changes or additions to facilities and operations for the next 5 years:

We continue to acquire grant funding to concrete line approximately 12.95 miles of the unlined
portion of the Third Lift canal.

C. Topography and Soils

1. Topography of the district and its impact on water operations and management:

Topography of the District is generally flat terrain. Alluvial fan makes up the majority of the
District’s soil. Contours run northwest to southwest, with a two decline across the area.
Subsidence has occurred from over draft pumping in the past 20 years. Soil clad shows a
tendency for slow percolation. Saline soils prevail in the area and are high in sodium.

2. See Artachment B, District Soils Map

Agricultural limitations resulting from soil problems: None within service area

Soil Problem Estimated Acres Effect on Water Operations and Management
Salinity 6000 Saline soils affect health of crop growth
High-water table 6000 Tile drainage systems must be operated and

maintained. High saline water must be transported
out of District

High or low 10000 Slow percolation is an irrigation management
infiltration rates problem
Other (define)

D. Climate
1. General climate of the district service area

% e a AR a ALg ep 8 O o A %

Ave Precip |1.7 15 16 95 44 08 (00 0O 21 .57 93 15 9.5
Ave Temp |47 53 57 61 69 77 81 77 73 64 56 46 63
Max Temp |55 62 71 74 83 92 98 95 90 78 68 56 76
Min Temp |39 45 44 47 53 60 64 61 55 50 45 38 50
ETo .88 16 |40 5.4 7.7 86 |91 7.5 5.6 34 16 g3 56.1

Weather station ID: Telles # 7 Data period: Year ___ 1971 to Year 2023
ET Station ID: CIMIS Zone # 15_Average annual frost-free days: 290

2, Impact of microclimates on water management within the service area:



No Impact of microclimates on water management within our service area.

E. Natural and Cultural Resources

1. Natural resource areas within the service area: None

Name Estimated Acres Description
NONE

2. Description of district management of these resources in the past or present

None within service area

3. Recreational and/or cultural resources areas within the service area

None within the service area

Name Estimated Acres Description
NONE

F. Operating Rules and Regulations
1. Operating rules and regulations - See Attachment C, District Rules and Regulations

See Attachment C, Rule # 4: Distribution of Water, Rule # 5 Application of Water, Rule #9
Shortage of Water, Rule # 12 Enforcement of Rules and Regulations

2. Official and actual lead times necessary for water orders and shut-off: Rule # 4 States
water orders and shut offs, must be placed 24 hours in advance.

3. Policies regarding return flows: Rule # 7 Drain Water - The District has a “No Tail
Water “Policy.



4. Policies on water transfers by the district and jts customers:

See Attachment D, The Firebaugh Canal Water District and San Joaquin River Exchange
Contractors Water Authority Transfer Policies are enclosed.

G. Water Measurement, Pricing, and Billing:

See Attachment F For Water Measurement Verification,

Agricultural Rates: See Attachment G for Annual Pricing to Water Users. Current year
rate structures and billing frequency: Water is invoiced on a monthly basis,

— 1

| —_-_F-__u_"_._—n——-—.r—-——-——a—"u—,——"—.—-—ﬁ-u—"-.u_.u_.,_-,

The District has_a'_Tiemd_Water Pricing Program: Tier 1 $18 for the first acre foot, Tier 2 $20
for the second acre foot, Tier 3 $25 for the third acre foot, Tier 4 $30 per acre foor.

|
|
See Attachment G. J

a. Annual charges:

Fixed Charges: The District has g $20 per acre Drainage Service Charge.

n d ¢
Bliled D ea Otal 3 Collected
5 b arge b/ A

$20 $20 per acre 21650 $433000

L]

Volumetric Charges

Charges ($ by unit)

Charge Units {$/AF, etc)

Acre-Feet

Units Billed During Year Total $ Coliected
20995
20.00 Acre-Feet 19475 389500
25.00 Acre-Feet

30.00 Acre-feet r

b. Record management system:

H. Water Shortage Allocation Policies

1. Current year water shortage policies or shortage response plan;
See Attachment C, Rule #9 page (5), Shortage of Water

2. Current year policies that address wasteful use of water and enforcement methods:
See Attachment C, Waste of Water: Rule # 8 page (5), Enforcement Methods Rule # 12
Page (6) Enforcement of Rules and Regulations.



l. Evaluate Policies of Regulatory Agencies Affecting the Contractor and Identify
Policies that Inhibit Good Water Management

FCWD is affected yearly by the hydrologic conditions that exist in the watershed that drives
the Exchange Contract, primarily the Shasta Watershed Criteria, and to some lessor degree the
San Joaquin River Watershed. Policies within Reclamation are based on water allocations
associated with that Contract and the forecasted Full Natural Inflow into Shasta Reservoir. .
These conditions can affect the amount of water the District receives each year and that can
adversely affect grower choices he has to make on the farm.

Section Il - Inventory of Water Resources

A. Surface Water Supply
1. Surface water supplies in acre feet, imported and originating within the service area, by

month (Table 1)
See Chapter 5, Water Inventory Tables, Table 1

2. Amount of water delivered to the district by each of the district sources for the last
10 years
See Chapter 5, Water Inventory Tables, Table 8

B. Groundwater Supply

1. Groundwater extracted by the district and delivered, by month (Table 2) - See Chapter
5, Water Inventory Tables, Table 8

2. Groundwater basin(s) that underlies the service area

Name Size (Square Miles) Usable Capacity (AF) Safe Yield (AF/Y)
Delta Mendota 1,195 4,440,000 308,000-375,000
Subbasin

3. Map of district-operated wells.
See Attachment A, for District Map of Groundwater Facilities:

Description of conjunctive use of surface and groundwater:
District has limited amount of groundwater extraction due to saline conditions.

4. Groundwater Management Plan
See Artachment E, AB 3030 Groundwater Management Plan, SGMA Participation

5. Groundwater Banking Plan - Due to all of the District acreage overtopping a saline sink,
no groundwater banking occurs.




C

C. Other Water Supplies

1. “Other” water used as part of the water supply: The District can utilize some subsurface
Water if necessary.

See Chapter 5, Water Inventory Tables, Table 8

D. Source Water Quality Monitoring Practices

Agticultural water quality concerns: FCWD receives its daily water supply from the Mendota
Pool. That facility also receives pumped groundwater from other sources. That pumped water can
exceed the Exchange Contract standards and is of concern, at times, to the District. Delivered water
is monitored and any problems are reported to the Delta-Mendota Water Authority and
Reclamation.

Current water quality monitoring programs for surface water by source:

2. The district has a concern with importation of salts.

3. and 4. The district takes water samples monthly during the water season. Ag Suitability tests
are performed quarterly and tests for salt, boron and Selenium are performed monthly. The
districts SCADA (supervisory control and data acquisition) system has twelve sites that monitor
the EC (Electrical Conductivity) on an instantaneous basis.

Analyses Performed Frequency Concentration Range Average

Ag Suitability Quarterly

EC, Boron, Selenium Quarterly

EC Daily

6. Current water quality monitoring programs for groundwater by source: The District
performs an Ag Suitability test of Groundwater Wells Annually.

ac Pp - O e 'a o =
ANad O e 0 O atio ang A d(

Ag Suitability Annually

E. Water Uses Within the District
1. Agricultural
See Chapter 5, Water Inventory Tables, Table 5 - Crop Water Needs

2. Types of irrigation systems used for each crop in current year



Low Multiple

Leve! Basin Furrow Sprinkler  Volume Methods  Other
Crop Name Total Acres (Acres) (Acres) (Acres} (Acres) {Acres) {Acres)
Alfalfa 750 500 250
Almond 2185 2185
Asparagus 115 115
Cotton 3412 1855 1557
Grain 1210 1210
Melons 1895 1895
Pistachios 6580 6580
Tomato 3785 3785
Pomegranates|635 635
Other 425 25 400

3. Urban Wastewater Collection/ Treatment Systems serving the service area: None

Treatment Plant

=
[=]
=
]

Treatment Level (1,2,3) AF

Disposal to/Uses

Total

Total discharged to ocean
and/or saline sink

4. Groundwater recharge in current year (Table 6)

Recharge Area

No Groundwater Recharge in
district

Method of Recharge

AF

Method of Retrieval

Total

6. a. Transfers and exchanges into the service area in current year - (Table 1)

From Whom

No Transfers into district

To Whom

AF

Use

Total

6. b. Transfers and exchanges out of the service area in current year - (Table 6)

From Whom To Whom AF Use
Firebaugh Canal WD Bureau of Reclamation 6932 Refuge Water Supply Program
Firebaugh Canal WD San Luis Delta Mendota WA | 7791 South Delta Ag Contractors




From Whom

Firebaugh Canal WD

Rosedale Rio-Bravo

2058

Agricultural Water Supply

Total

16781

7. Wheeling, or other transactions in and out of the district boundaries — (Table 6)

From Whom

No Other Transactions

Te Whom

AF

Use

Total

8. Other uses of water: None

Other Uses

F. Outflow from the District (Agricultural only)

See Facilities Map, Artachment A, for the location of surface and subsurface outflow points,
outflow measurement points, outflow water-quality testing locations

1. Surface and subsurface drain/outflow

pDe O A
Po De A 3 0 A % % of O 0 Drained
1 FC-1 Flow Meter +/-6% 66 4000
2 DT-2 Flow Meter +/-6% 33 2000

Outflow Point

Project

San Joaquin River Improvement

Where the Outflow Goes (Drain,

River, or Other Location)

Reuse Area

Type Reuse

Irrigation of sait tolerant crops




2. Description of the Outflow (surface and subsurface) water quality testing program:

3. Outflow (surface drainage & spill) Quality Testing Program:

FCWD is within the Grasslnd Drainage Area and regulated through Waste Discharge Order

-2019-0077 by the Central Valley Regional Water Quality Control Board. In compliance with
this order, subsurface drainage outflows are conveyed to the San Joaquin River Improvement
Project where they are used to irrigate salt tolerant crops. Extreme storm events may cause
surface and subsurface outflows that are discharged to the San Joaquin River through the San
Luis Drain, in compliance with the waste discharge order.

D ' a1 10 o » Y e FaTa RN
25 Ferro (1 (] O diiON Range Averaq e dallo

None

Outflow (subsurface drainage) Quality Testing Program

Analyses Performed Frequency

Monthly

Concentration Range Average Reuse Limitation
2500 - 15000 EC All to high for Ag Use
Boron Quarterly 4.0-21.0 mg/l All to high for Ag Use
Selenium Quarterly 0.11 - 0.39 mg/l All to high for Ag Use

Electrical Conductivity

4. Provide a brief discussion of the District’s involvement in Central Valley Regional Water
Quality Control Board programs or requirements for remediating or monitoring any
contaminants that would significantly degrade water quality in the receiving surface
waters. See Addendum C,

FCWD is a participating agency in the Grassland Bypass Project, which is regulated
through Waste Discharge Order R5-2019-0077 (Order) by the Central Valley Regional
Water Quality Control Board. This order includes requirements for a complex flow and
water quality monitoring program, primarily focused on the discharge of selenium and
boron and compliance with water quality objectives in Mud Slough and the San Joaquin
River,

Districts included in the drainage problem area, as identified in “A Management Plan for
Agricultural Subsurface Drainage and Related Problems on the Westside San Joaquin Valley
(September 1990),” should also complete Water Inventory Table 7 in Chapter 5 and use

Addendum C for information. If a Drainage Problem Report is available, please provide a copy
as Addendum C.

G. Water Accounting (Inventory)
See Chapter 5 Inventory Tables



Section lll - Best Management Practices (BMPS) for Agricultural
Contractors

A. Critical Agricultural BMPs
1. Measure the volume of water delivered by the district to each turnout with devices that
are operated and maintained to a reasonable degree of accuracy, under most conditions,

o +/- 6%
a. Number of delivery points (tumouts and connections) 180
b. Number of delivery points serving more than one farm 39
c.  Number of measured delivery points (meters and measurement devices) 141

d. Percentage of water delivered to the contractor that was measured
at a delivery point 100

e. Total number of delivery points not billed by quantity 0

f. Delivery point measurement device table

Reading Calibration Maintenance
Measurement Accuracy* (+/- Frequency Frequency Frequency
Type Number %) (Days) (Months) (Months)
Orifices
Propeller meters {130 +/-5% Daily Annual Annual
Weirs
Flumes
Venturi
Metered gates 9 +/-5% Daily Annual Annuat
Acoustic dopplers
Other (define) 2 Electromagnetic | +/-2% Daily Annual Annual
Total

.

* Documentation verifying the accuracy of measurement devices must be submitted with Plan and
included in Artachment H.

2. Designate a water conservation coordinator to develop and implement the Plan and
develop Annual Updates.

Name Jeff Bryant, General Manager
Address P.O. Box 97, Mendota, CA 93640
Telephone (559) 655-4761 Email bryant_jeff@sbcglobal.net

3. The General Manager is currently the Water Conservation Coordinator, district staff is
utilized for data collection and compilation of 5-year data. District Engineer will be
tasked with review and quality control of 5-year Plan and annual updates. General



C

Manager has responsibility, with Board approval, for submitting grant proposals and
funding requests for all funding requests.

4. On farm irrigation and drainage system evaluations using a mobile lab type
assessment: The district supports on-farm evaluations by its water users. The growers
are reminded of the availability and should be utilized on-farm whenever possible.

ota H oy . aved

D A e e e 0
Irrigated Acres 21,650 2 0 1 SCADA Same
Number of Farms 45 2 0 1 1

a. Timely field and crop-specific water delivery information to the water user;

The district provides water use by turnout, through the monthly water invoice, Yearend
summaries are also available for each tumout. During water years where the allocation to the
users is less than 100 percent, the water users are more cognizant of water use / allocation and
utilize district staff more often to inquire of water use and balances. This transparency has
improved water management.

b. Real-time and normal irrigation scheduling and crop ET information

The district keeps CIMIS data available to all growers at the district office and encourages access
to the CIMIS system website at www.cimis.water.ca.gov/ cimis.The district supports professional
irrigation scheduling available through www.Imlordinc.com

c. Surface, ground, and drainage water quantity and quality data provided to water
users

The district provides monthly volumes of water use on each monthly invoice to its water users.
Quality reports are generated for various regulatory agencies and are filed at the district office.

d. Agricultural water management educational programs and materials for farmers,
staff, and the public:

See Attachment G, Notices of District Education Programs and Services

Available to Water Users
Program Co-Funders {If Any) Yearly Targets
Newsletter SJR Exchange Contractors District Water users, land
owners
FCWD quarterly updates District Water users, land
owners
Cal Poly-ITRC Irrigation Training and Research | District Water users, land
Center owners
Fresno State - CIT Center for Irrigation District Water users, land
Technology owners




See Artachment G for samples of provided materials and notices

5. Pricing structure — based at least in part on quantity delivered. The district has a
tiered water pricing structure that is based on the amount delivered through tumouts.
The Board of Directors review this pricing structure annually.

6. Evaluate and improve efficiencies of district pumps. The district services and does a
visual inspection of its pumps on a weekly basis. In addition, the well is serviced by wat
of removal from the casing on a maximum basis of three years. As to lift pumps;
removal and repair are on a four-to-six-year schedule based on use and output. The
district strives for 70 percent efficiency for its low lift pumps.

# Surveyed Last # Surveyed in #Projected for

Total in District  Year Current Year Next Year
Wells 1 1 1 1
Lift Pumps 12 3 3 3

B. Exemptible BMPs for Agricultural Contractors

1. All district lands are productive and no altemative land use is planned.

Drainage Characteristic Acreage Potential Alternate Uses

High water table (<5 feet) 0

Poor drainage

0
Groundwater Selenium concentration > 50 ppb |0
0

Poor productivity




Describe how the contractor encourages customers to participate in these programs

2. Facilitate use of available recycled urban wastewater

Sources of Recycled Urban Waste Water AF/Y Available AF/Y Currently Used in District
N/A

3. Facilitate the financing of capital improvements for on-farm irrigation systems

FCWD Loan and Grant Program

4. Incenuve pricing
" The District has Tiered Pricing to promote reductions for minimal irrigation use.

5. a. Line or pipe ditches and canals:

anag era pes O per g = ated ACccomp ecl/Pla =Ty
Rea proveme Re eepage (A Date
#3 Canal Lining 2.2 430 Spring of 2025

5. b. A 60 acre foot regulating reservoir is planned along with the 22.2 miles of lined canal.

Describe Improved Operational
Reservoir Name Location Flexibility and AF Savings

NONE

6. Increase flexibility in water ordering by, and delivery to, water users: The District has a
24-hour order / shut off policy. Due to the installation of efficient irrigation systems and
the District operating on a level controlled or demand system, imigation events can be
accommodated for periods less than 24 hours.



7. Construct and operate district spill and tailwater recovery systems

Quantity Recovered and Reused

Distribution System Lateral Annual Spill (AF/Y) (AF/Y)

Total

Quantity Recovered and Reused

Drainage System Lateral Annual Drainage Outflow (AF/Y} (AF/Y)

Total

Describe facilities that resulted in reduced spill and tailwater

Variable speed drive on # 3 Pump at MP. 109.46 L that is connected to level control of canal
check structure.

8. Plan to measure outflow

a. Total # of outflow (surface) locations/points 3

b. Total # of measured outflow points 3
c. Percentage of total outflow (volume) measured during report year 100 %

d. Identify locations, prioritize, determine best measurement
method/ cost, submit funding proposal

The district has a “No Tail Water Policy” therefore no new locations are
planned, or the need for new locations, or funding proposal.

Estimated Cost (in $1,000s)

D o O O s
QLatllo d il O £ d d cl al’ 4

None




9. Optimize conjunctive use of surface and groundwater:
The district is in a saline sink. Therefore, no plans for conjunctive use.

10. Automate distribution and/or drainage system structures:
Identify locations where automation would increase delivery flexibility and reduce spill
and losses. The drainage systems are on level control and pump a minimal amount of tail
water.

11. Facilitate or promote water customer pump testing and evaluation:
See Artachment G, Notices of District Education Programs and Services Available to

Customers.
12. Mapping
Estimated Cost (in $1,000s)
GIS Maps Current Year Year 2 Year 3 Year 4 Year 5
Layer 1 — Distribution system 500 500 550 550 600
Layer 2 — Drainage system 500 500 550 550 600

Suggested layers:

Layer 3 - Groundwater information

Layer 4 — Soils map

Layer 5 — Natural & cultural resources

Lo I I o Y I o I Y
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Layer 6 - Problem areas

C. Provide a 5-Year Budget for Implementing BMPs
1. Amount actually spent during current year

Current Year Budgeted Expenditure {not
BMP # BMP Name including staff time) Staff Hours
Al Measurement $50,000 225
A2 Conservation staff $20,000 150
A3 On-farm evaluation/water delivery info 30 0
irrigation Scheduling
Water quality
Agricultural Education Program
Ad Quantity pricing $0 ]
A5 Contractor’s pumps $75,000 55
B1 Alternative land use $0
B2 Urban recycled water use $0
B3 Financing of on-farm improvements $225,000 25
B4 Incentive pricing $0
BS Line or pipe canals/install reservoirs $0
B6 Increase delivery flexibility $0
B7 District spill/tailwater recovery systems $0
B8 Measure outflow $5,000 80




Current Year Budgeted Expenditure (not

BMP # BMP Name including staff time) Staff Hours
B9 Optimize conjunctive use $0 0
B10 Automate canal structures $50,000 50
B11 Customer pump testing $0 0
B12 Mapping $2,500 15
Total $357,500 225

2. Projected budget summary for the next year

Budgeted Expenditure {not

BMP Name including staff time) Staff Hours
A1 Measurement $0 0
A2 Conservation staff $0 0
A3 On-farm evaluation/water delivery info s0 0

irrigation Scheduling

Water quality

Agricultural Education Program
Ad Quantity pricing $0 0
A5 Contractor's pumps $0 0
B1 Alternative land use $0 0
B2 Urban recycled water use $0 0
B3 Financing of on-farm improvements $0 0
B4 Incentive pricing $0 0
BS Line or pipe canals/install reservoirs $0 0
B6 Increase delivery flexibility $0 0
B7 District spill/tailwater recovery systems $0 0
B8 Measure outflow $0 0
B9 Optimize conjunctive use $0 0
Bi0 Autemate canal structures $25,000 25
B11 Customer pump testing $0 0
B12 Mapping $1,000 5

Total $26,000 30




3. Projected budget summary for the 3rd year

Year 3 Budgeted Expenditure (not
BMP # BMP Name including staff time) Staff Hours
Al Measurement $5,000 20
A2 Conservation staff $0
A3 On-farm evaluation/water delivery info $0 0

irrigation Scheduling

Water quality

Agricultural Education Program
Ad Quantity pricing $0 0
A5 Contractor's pumps $35,000 24
B1 Alternative land use $0 0
B2 Urban recycled water use $0 0
B3 Financing of on-farm improvements $125,000 16
B4 Incentive pricing {0 0
B5 Line or pipe canals/install reservoirs $0 0
B6 Increase delivery flexibility $0 0
B7 District spill/tailwater recovery systems $0 0
B8 Measure outflow $0 ¢
B9 Optimize conjunctive use $0 o
B10 Autornate canal structures $30.000 30
B11 Customer pump testing $0
B12 Mapping $1,500

Total $196,500 90

4. Projected budget summary for the 4th year

Year 4 Budgeted Expenditure
BMP # BMP Name (not including staff time}  Staff Hours
Al Measurement $25,000 40
AZ Conservation staff $0 0
A3 On-farm evaluation/water delivery info $6

irrigation Scheduling

Water quality

Agricultural Education Program
Ad Quantity pricing $0 0
A5 Contractor's pumps $50,000 30
B1 Alternative land use $0
B2 Urban recycled water use $0 0
B3 Financing of on-farm improvements $100,000 20
B4 Incentive pricing $0 0
BS Line or pipe canals/install reservoirs $0 0
B6 Increase delivery flexibility $0 0
B7 District spill/tailwater recovery systems 0 0
B8 Measure outflow $0 0




BMP BEMP Name 0 ding sta g 0
B9 Optimize conjunctive use $0 0
B10 Automate canal structures $50,000 36
B11 Customer pump testing $0 0
B12 Mapping $2000 8
Total $227,000 126

5. Projected budget summary for the 5th year

Budgeted Expenditure

BMP Name (notincluding staff time)  Staff Hours
A1 Measurement $50,000 50
A2 Conservation staff $0
A3 On-farm evaluation/water delivery info $0

irrigation Scheduling

Water quality

Agricultural Education Program
A4 Quantity pricing $0 0
AS Contractor's pumps $75,000 35
B1 Alternative land use 30
B2 Urban recycled water use $0 0
B3 Financing of on-farm improvements $100,000 20
84 Incentive pricing $0 0
B5 Line or pipe canals/install reservoirs $0 0
B6 Increase delivery flexibility $0 0
B7 District spill/tailwater recovery systems $0 0
B8 Measure outflow $0 0
B9 Optimize conjunctive use $0 0
B10 Automate canal structures $75,000 50
B11 Customer pump testing $0 0
B12 ' Mapping $2,500 10

Total $302,500 165




DISTRICT WATER
INVENTORY TABLES



I 2feq PUsIg Jsjem [eue) ybneqany

80F°8S 0 0 18L°91 E61°1 0 0 Y61 0F TVIOL
V1 0 0 0 £6 0 0 621 I3quadag
190°C 0 0 ¥ 0 0 0 LEO'T JOqUISAON
767°C 0 0 0 £9 0 0 622'T 1390100
6.9°F 0 0 981°[ 99 0 0 LTY'E Iaqursydag
9P 11 0 0 192°¢ £7T 0 0 756°L 1s08ny
106°11 0 0 1L8T L81 0 0 £F1°6 Amyg
L6TTT 0 0 95Ey SIz 0 0 9799 sunf
1,86 0 0 £8€°¢ ¥4 0 0 £90't Aey
$09°7 0 0 0 L 0 0 €€ H
LT 0 0 0 £ 0 0 13 Yore]y
0ZL 0 0 0 6 0 0 1L ATeniqs g
LST 0 0 0 L6 0 0 09 Arenoep
PO
Ajddng 421044 209fing
I31qef



78eq ouIsIq Jeiep jeued ybneqaany

Uu“_ﬂ_hﬂmu h:aﬂ—.—oﬂ—*
01t TYIOL
0 Hun_auooﬂ
0 ISQUISAON
0 1340300
9L Jaquiadag
Z8 1sn3ny]
Amp
z8 aun(
8 Aepy
0 udy
0 Yorepy
0
0

Arerugag
Arenuef
POMIA

clo|e|o|o|Ie|o|ec|o|o|c|o|=
vy
=]

Apddng 42144 puno.s
Z 31901



¢ a8eg

nuIsIq Jele M [eueD ybreqaly

"IN NoLBE 10] pasn s1 JBY) IJEMAISEM URGIN PIESI) STISEMAISEN 129N PI[PAOY,

8.8°8¢ 0 01v 807°8S TVIOL
'l 0 0 'l Iaquadaqg
190°Z 0 0 190°C JOQUISAON
Z6T°T 0 0 26T°C 14010
SSLY 0 9L 619'F Jaqudjdog
81611 0 z8 OEtTI Jsnany|
98611 0 c8 10611 Amp
6LT°11 0 Z8 L61°T1 aunf
9596 0 8 1056 Aepy
S09° 0 0 $09°7 [udy
LTV 0 0 LTF qorepy
0ZL 0 0 0ZL Aterugag
LST 0 0 LSIT Arenuef
POYII

{100]-010n)
Apddng e gy
1S TRIO |

(10ap-0a10m)

(g Y
paILIY

[RERIERIBIH)

I RAMPUNQITY

12L0SI()

(120]-a101)

AIRLING

Ajddng 421044 030

[RI0 ], 1911

PuUoy

yT0e

£219v]



t 98eq usIa 1elepn (euve) ybneqgany

9,879  0€ZEI SL' €0°LS TVIOL Lzl 0E°ZET 96°0 £5°11 TVLOL
000 000 1o Pl Ng 00°0 000 91°0 281 RQ
000 000 070 $¢'T AON 000 000 $0'0 'O AON]
000 000 SE0 SI'¥ ETy) 000 00°0 000 000 PO
000 000 90 £5°¢ ydog 000 000 000 10°0 ydag
vz PI°S £9°0 €51 any Y6 1ARS 100 o Sny
6L9C #9'S LLO $T6 my w's #9°S 000 000 mr
A AN 99°0 L8'L ung €0 A1) 000 00°0 anp
0001 01T $S0 19°9 Aepy 0T 01T 100 L00 Aepw
ST'T1 SE€'T 6¥°0 06 ady sTT SE€T 100 600 ady
£E8°€TT  OI'Lp $Z°0 96'C T STSH or'LY €0 98¢ IR
01'80T  6L¢P LT 80°C qaq LOTY 6L €Y £1°0 S¢Sl LER |
€67Z1  L8ST Zro 9%’ [ uef S8HT L8'ST 620 zs'€ uep




G a8eg 1uIsIq Jelep jeueg ybneqaiiy

76 0 0 00 9't6 TVIOL
0 0 0 00 0'0 0 0 0

0 0 0 0'0 00 0 0 0

0 0 0 00 00 0 0 0

3 0 0 00 % 000'+ZC Or 009°c [BUED) SxEIU]
s 0 0 00 Ly 0T5'ShT 9 026'0¥ S[EIIET 100
0 0 0 00 00 0S6°€1 £ 059'v autadid meys
[4 0 0 00 1'C 799°16 8 8SHI1 [e1218T Ayomoy
4 0 0 00 14 ¥2TT01 8 8LLTI IBINeT v -1
LE 0 0 00 0LE 0S$°160°C 0t $8£°89 [BURD) €3

SE 0 0 00 0'se ZIF'L06'] 9 79t'eL [BUED) T#

8 0 0 00 08 9EL'9ZI'] 9T 9L’ [BUBT) | #

waISAg uoynqriysiq 10anyno1usy
¥ a19vr



9 a8eq 1UIsIq Jaje M Jeue) ybneqgaai4

(Burddoso a1qnop o) anp aq Aew )i ‘fel0) umOW InoA ey 1a81e] ST JeqUINU ST ) G66'07  Seloy Sy (w0

L66°9F $66'0C sanoy doiy

0 00 00 00 000 0

0 00 00 00 00°0 0

0 00 00 0’0 000 0

0 00 00 00 000 0

0 00 00 00 000 0

0 00 00 00 000 0

0 00 00 00 000 0

0 00 00 00 000 0

0 00 00 00 000 0

0 00 00 00 000 0

0 00 00 00 00°0 0

] 00 00 00 00°0 0

116°L 00 10 10 68'1 $8L°¢ SOJeLIO |,
61C°1 00 [0 10 7Ll SE9 $9)UBIFoWIOg
0S6°El 00 10 10 761 0859 5T it © somoensig
58 00 10 1'0 s8l'e 14 aImsed
89 00 10 10 161 00t SuorQ)
SHO'E 00 10 10 71 S681 SUOISN
88¥'1 00 o 10 €01 01Z°1 ureln
118°8 00 10 10 8¢ SIr'e _uonon
L61 00 10 10 I S11 snaeredsy
9€0°L 00 10 1'0 a0'¢ S81°C spuowy

£LS°T 00 ['0 ['0 1143 0SL EJIEITY
: .. OV (OV/AV) (Vv (OV/1V) ey doay
LD ATARTLER | uoataanbayy 13 doa) o (i

dog ddy: AN ganyn hiiTRT A
2 LRI | | nj iy 1

SpaaN 4244 doa)
S 21901

L



[ a8eg

wusIg Jelem (eue) ybneqgauiy

1ZL°1 (peremored)
w_gé (paremoies) pUeT [eIUMOLEY WOY UOLE[031S]
v6£°C snuT (paroAoax jou ‘apy pure [re1) MO[JINO JojeMUTRI(]
| L66°0F Snuyw Sa[qeL SpaaN 1a1em dox)
0 snyd Z9IqBL J2IEMPUNOIN) MBAL]
0LV 0 §pI005Y SIS JOLNSL(] WOl £207 SO[ES JJE [BMNOLBY [y
% $I9UI0ISND 0] [ES I0J S[QR[IRAY JABA
182L91 SR 12LOSL( JO MO SI9FSUEL],
0 snutu ¥ 2Iqe], s3eqnds
(t6) snuTuI ¥ 3198l uonendioa1] - uoneiodeag
[0 snuyur ¥ S1qeL sSedasg
) SNUTuL {uonoafur ‘spuod - [emonuajuT) 38reyoar 19)BMPUNOID)
[0 snuym (urex(] pue GoNNQLYSI) 1g veuredny
8L8'8S € 9qeL Addng 1srem

J63 LMY e o adi

daogudauf 413v 4 11381q €207

921901



g a8eg 1PUISIq J31eAA |BURD YBnegealiy

(6v£°7) JUIS sUl[es pue a[qe) 1a1em payorad e o) Sumoy) (Jv) [RI0L
001 uis aul[es/2|qe) 19)em payaiad o) s[[ids/syeal/daas ‘sAg “ISI(] JO UOIO]
00s‘c NUIS SUI[RS/A[qe) 1em payaiad g 0] FUIMo[] J21em UTel(] ULIEJ-U() JO UoTOg

(00L°1) Yurs auifes e 0} 3uideas LFe woy uonejoalad jo uoniog

l6vZ'v) 3[qe) 1a1em paysiad e 03 Suidoos LFe wogy uone[oosad Jo uotog
000t YUIS SUI[ES € 0} JUIUIBIP SOI08 PajedLL]
00001 3[qe) 1a1eMm Payd1ad B I9A0 S3108 pajesLy|
$66°0 (G 21qe ] woly) sa10y pajesLu]

0 (281eyda1 [erizU SUIPN|OUT ‘53€10)S J9]BM PUROIS UT S3URYD [ENIIR PAIBWNST

PR6°1 UO DOUIN[JUT JOLISK] = Surdwing JSJEMPUNOIN) - 9318Yd3Yy + a5edasg + 0154 daa(] pue oLy |

YULIS UNDS PUD JFIDMPUNOLD UO IdUINTfu]

L290]



6 29eq omsIqg J8lepn leuen ybneqgaily

982°9¢ 0 0 L¥TL 0SL°1 0 0 88T'LY oBelony
$68°29¢ 0 0 69Y'CL €0S°L1 0 0 £88°TLY ®oL
891°8¢ 0 0 18L°91 £61°1 0 0 6 0F £202
SLI'pP 0 0 0 7'l 0 0 1€6°2Y 7702
S TA 0 0 0 98¢°[ 0 0 606°6€ 1202
T6E'8S 0 0 21511 1917 0 0 €LY 0707
6£8°8¢ 0 0 97Z°C1 1T 0 0 19"t 6102
Tr8'8s 0 0 000°01 1861 0 0 198°0t 8102
07829 0 0 1SL°Z1 0£0°C 0 0 6£0'8P L102
000°0L 0 0 £61'6 1841 0 0 9Z£°'6S 9102
979°ss 0 0 0 6LS'T 0 0 LPO'ES S102
86€¥S 0 0 0 967’1 0 0 7o1°es y10T

DU 40 YS1Y YOV AFPU[) PIIIAI( SIUPUDNG AID 4 [ONUUY
821901



Addendum C

INFORMATION REQUIRED FOR
DISTRICTS LOCATED IN
DRAINAGE PROBLEM AREA



A Management Plan for Agricultural Subsurface Drainage and Related Problems on
the Westside of the San Joaquin Valley

Recommendations for Implementation
Firebaugh Canal Water District

Source Control
FCWD initiated a program in 200! to line all surface water delivery canals to assist in

reducing seepage losses that contributed to subsurface drainage problems. Farm units in
FCWD have continually been urged to switch to sprinkler and drip systems, by both
District and Industry Representatives, to improve source water application rates.

e FCWD has spent approximately $12, 650,000 in the last 10 yearsin an effort to

substantially reduce seepage to deep percolation on all District irrigated lands.
e FCWD loan program to farm units has averaged $567,000/year since 2014.

Land Retirement

FCWD has not implemented any land retirement program to date. Source control
efforts, including District canal lining projects and grower irrigation improvements, have
dramatically reduced drainage production within FCWD, making land retirement
unnecessary.

Drainage Water Treatment

FCWD is an active member of the San Joaquin River Drainage Improvement Project
(SJRIP). Firebaugh Canal moves approximately 800 a.f./year into the SJRIP lands where
drainage waters are used to irrigate salt tolerant crops, such as JOSE TALL Wheatgrass
and Pistachio Trees. FCWD will continue as an active member of this project.

e FCWD contributes $500,550 per yearto the SJRIP Program.

Drainage Water Reuse

FCWD has a small amount of subsurface drain water that leaves the district and is
captured by the San Joaquin River Improvement Project. This water, along with drainage
flows from other entities, is reused as an irrigation source for salt tolerant crops, such as Jose
Tall Wheatgrass. On average, FCWD discharges about 800 a.f. annually, although canal
lining projects and improved irrigation systems may reduce this volume in the future.

e FCWD estimates it spends up to $ 35,000 per year to assist growers in the co-
mingle process and canal management of the reuse water.

Groundwater Pumping
Due to the Saline Sink that underlies the District, FCWD does not have a large
groundwater pumping program, but shares a program with the Central California
Irrigation District. (CCID)this program consists of seven wells drilled above the clay layer
and perforated high in the pumping zone pump poor quality water into a neighboring
districts canal system. Groundwater is used in co-mingling where quality allows such
practice. In2023, one irrigation wellis on-line to augment water supplies to
growers in need of extra water as crop needs arise. Widespread canal lining has reduced
seepage to the extent that groundwater pumping, to alleviate high water tables, has seen
some reduction since 2012.
e FCWD budgets $50,000 each year for pump monitoring, flow model studies on
groundwater and reuse facility upgrades.

Evaporation Ponds
Due to the presence of naturally occurring selenium in the subsurface drain water, use
of evaporation ponds is not a viable option for drainage management.
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MERCED CO

“Legend

R ARMONA LOAM, PARTIALLY DRAINED, 0 TO 1 PERCENT SLOPES

(2] CALFLAX CLAY LOAM, SALINE-SODIC, WET, 0 TO 1 PERCENT SLOPES
CERINI CLAY LOAM, © TO 2 PERCENT SLOPES

114 CHATEAU CLAY, PARTIALLY DRAINED, 0 TO % PERCENT SLOPES

T ] CIERVO, WET-CIERVO COMPLEX, SALINE-SO0IC, 0 TO 1 PERCENT SLOPES

446

__ I DELOOTA CLAY. PARTIALLY DRAINED, 0 TO 1 PERCENT SLOPES
[ F] TACHICLAY, 0 TO | PERCENT SLOPES
o] TRANQUILUITY-TRANGURLUTY, WET, COMPLEX, SALINE-SOOIC, 0 TO § PERGENT SLOP|

.memmsmm&_ i

Firebaugh ID
Soil Survey for
Fresho County

005 1 2 3 4
* gae tabla for map unit explanation T Miles
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Californla Revised Storla Index (CA)—Eastern Fresno Area, California; Fresno County,

California, Westem Part; and Madera Area, California

Firebaugh Canal WD southem
portien

California Revised Storie Index (CA)

& gf"»‘l 1
Cr Chino loam _ Gradez Gnod Chlno (85%) 206 0.0%
w Water Not Applicable for  {Water (100%) 70.8 0.2%
) Storie Index
Subtotals for Soll Survey Area
Totals for Area of Intorest
z s ‘)m...:;‘; -1“ '.\'- H{ ;
A:uw«um l’h‘n’tf" PR o, ‘ iy ‘ LA
:.“: % & qu I’ ’ij n_\{.__ uf& =¢’:§.’, ?P H.:, g:_,‘. “ :
i h{" % ..-' &1 : b "?g % e E "4"35’".
282 Tachi day. Oto 1 Grade 5« Very Poor | Tachi, day (91 %)
percent slopea
285 Tranquiflity- Grade 4 - Poor Tranguillity, clay, 243934 53.4%
Tranquillity, wet, salina-sodic
complex, saling- (60%)
godic, 0 to 1 ;
Tranquillity, clay,
percent siopes sallne-sodic, wet
(25%) )
286 Tranquiliity clay, Grade 4 - Poor Tranquillity, clay, 345.9 0.8%
saline-sodic, wet, saline-sadic, wel
0 to 1 percent (85%)
slopes
320 Elnido sandy loam, |Grade 1- Exceltenl |Elnido, sandy loam, 916.7 2.0%
drained, G lo 1 drained (85%)
percent slopes
325 Palazzo sandy Grade 2 - Good Palazzo, sandy 7208.8 1.6%
loam, dralned, 0 loam, drained
to 1 percent {85%)
slopes
445 Excelsior sandy Grade 1 - Excellent | Excalslor (85%) 79.8 0.2%
loam, 0 to 2
parcant slopes,
MLRA 17
459 Ciervo clay, 0to 2 |Grade 3 - Fair Clerve, clay {80%) 7453 1.6%
percent slopes
482 Clervo, wet-Clervo | Grade 4 - Poor Clervo, clay, sallne- 1.7443 3.8%
complex, saline- sadic, wet (50%)
sodic, 0lo 1
percant slopes
472 Wekoda clay, Grade 4 - Poor Wekode, clay, 765.1 1.7%
partially drained, partlally drained
0 to 1 percent {85%)
slopes
Natural Resources Wab Soif Survey 8130/2017

Conservation S8ervice

National Cooperative Soil Survey

Page 3018



Califoria Revised Storie Index (CA)—Eastern Fresno Ares, Callfomia; Fresna County, Flrebaugh Canal WD southemn
( California, Western Parl; and Madera Ares, Califomia portion

3 AN R i‘ T ! ; o 3 Fot ' i ‘ R = ;: ;_‘ E‘_—’f%f;

SR i £ TSR IR, T A B Bt L e o byl Gt AL B ‘2&
AT L IS i T B B g Pl o p T

¢ B g O -JHAITI@ L) s z £, k- L

SRRSO S R s Wt e By PR

i
e

T kA
: .‘.-z}_ i £ : ROSH
Posochanet clay Grade 2 - Good Posochanet, clay 660.5 1.4%
loam, saline- loam, saline-
sodic, wet, 0 to 1 sodic, wet (88%)
) percant slopes ]
479 Cerini clay loam, 0 | Grade 1 - Excellent |Cerini, clay loam 1354 0.3%
" | to2 percent (85%) ’
stopes
482 Callidx clay losm, |Grade2-Good  |Calflax, clay loam, 7.661.4| 16.6%
saline-godic, wet, -saline-sadic, wat
0to 1 percant (85%)
. slopas, MLRA 17 )
941 Bisgani-Elnido Grade 4 - Poor Bisgenl, loany sand 110.3 0.2%
assoclation, 0 lo : (45%)
1 percent slopes
981 : : Sewage disposal | Not Applicable for Sewage disposal 48.9 0.1%
7 pond Storle Index pond {100%) .
Subtotats for Soil Survey Area 41,3243 80.5%
Totals for Area of Interest 45,6806 100.0%

7 g T B e Y e T e e e e )

jssd stofte IndoX (CAY s iunnialy by Map IR Medeth ddTC0 BB
o .}\- 5 i .: 0 = ; LWz o Xy o, R -'.f;\" X IR t ’, SV S AT, >

t 5 e'r"-" }\‘«L‘?’}mni lgo g z*g&qhuj '@.’;‘ '__P;‘:‘ﬁ;_ oy ‘:Aigr’;'l’{ ¥ b "{ﬂ“. g‘t;

o M 3 STAGE::
i %’T‘Tm“ A -'ﬂ"’,' l’::‘-’:i: ?ifﬁ'éﬂ'sﬁéi -, i g 4 l:‘a-. .-'l. ..Q.?ri:'eﬁ-'- it u?.-'a L-xf *ﬁ ‘ -5
Cajon loamy sand, |Grade 2 . Good Cajon (85%) 53 0.0%

0O to 1 percent

slopes

Ceah Chino clay loam, Grade 3 - Fair Chino (85%) 13.9 0.0%
slighlly saline-
alkall, 0 to 1

percent sfopes

CfaA Chino fine sandy Grade 3 - Fair Chino (85%) 524 ' 0.1%
loam, slightly

saline-alkall, 0 1o
1 parcent slopes

CgA Chino toem, 0to1 | Grade 2 - Good Chino (85%) 73.7 0.2%
percent slopes
CgaA Chino loam, slightly |Grade 3 - Falr Chino (85%) 193.7 0.4%

saline-alkali, 0 to
1 percent slopes

CobA Ghino loam, Grade 4 - Poor Chino (85%) 15.0 0.0%
moderataly ’
saline-alkall, 0 to
1 percent slopes

CgeA Chino loam, Grade 5 - Very Poor | Ching (85%) 47.9 0.1%
strongly saline-
alkall, 0to 1

percent slopes

CmA Columbla fine Grade 2 - Good Columbla (85%) 4490 1.0%
sandy loam, 0 to
1 parcent slopes

C

w Natural Resources Web Soil Survey 813072017
Consarvation Service Natlonal Cooperative Soil Swvey Page 4 of B




California Revised Storie Index {CA)—Eastem Fresno Area, Califoria; Fresno Counly, : Firabaugh Canal WD southern
California, Western Part. and Madesa Asea, Callfornia portion

T
":’rr ._\‘__l
J o

\W'F

CoA Columbla loamy Grade 3 - Falr Columbla (85%)
gand, Oto 1

percent slopes

CrB Columbla soils, Grade 2 - Good Columbia, soils 50.7 0.1%
channeled, 010 8 (76%)
percent slopes

FaaA Foster clay loam, Grade 3 - Fair Foster (85%) 179.5 0.4%
slightly saline- :

atkall, 0 to 1

percent slopes

FacA Foster clay loam, Grade & - Vary Poor | Foster (85%) 701 0.2%
strongly saline-
alkall, O to 1

percent slopes

FbA Foster loams, Oto 1 | Grade 2 - Good Foster, loam (45%) 1,287.7 2.8%
percent siopes Foster, FSL (46%)

FbeA Foster loams, Grade 3 - Fair Foster, loam {45%) 93.0 0.2%
lightly saline- i
:J'}gaﬁ?foslaoh?e Foster, FSL (45%)

percent slopes

FbbA Foster ioams, Grade 4 - Poor Foster, loam (45%) 1.8 0.2%

moderate|
sallna-Alklaylr. 1o Foster, FSL (45%)

1 percent slopes

FbeA Foster loams, Grade 5 - Very Poor | Fostar, loam (45%) 26.6 0.1%
trongly salin
:Jkar:f 5 :3: 1 ~ Foster, FSL (45%)

percent slopes

FdcA Foster-Chino loams, | Grade 5 - Viary Poor | Foster (40%) ) 365.2 0.8%
sirongly saline
alkali, 0 to 1 Chino (40%)

percant slopes

GbA Grangeville fine Grade 3 - Fair Grangeville (85%) 151.4 0.3%
sandy loam,
slightly saline-
olkall, 0 to 1
percent slopas

GdA Grangevllle fine Grade 3 - Fair Grangaville (85%) 424 0.1%
sandy loam, over
traver solls,
siightly saline
alkall, 0 ¢o 1
percent slopes

Rh Riverwash Not rated Riverwash {100%) 94.6 0.2%

TbA Temple clayioam, 0 | Grade 4 - Poor Temple (85%) 8.2 0.0%
to 1 percent
slopes

TnA Traver loam, Grade 3 - Falr Traver (85%) 0.1 0.0%
moderately saline
alkali, 0 to 1
percent siopes

@ Natural Resources Web Soil Survey 8/3072017
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ToA Traver loam,
sirongly saline-
alkali, 0 fo 1
percent slopes
TrA Traver-Chino Grade 3 - Fair Traver (40%) 295.7 0.8%
complex,
moderately ealine
alkali, 0 to 1
percent slopes
TwA Tujunga loamy Grade 2 - Good Tujunga (85%) 227.3 0.5%
sand, Oto 3
percent slopes
VdA Visalia sandy loam, |Grade 2 - Good Visalla (85%) 1.3 0.0%
0 lo 3 percent
slopes
w Waler Not Applicable for | Water (100%) 199.7 0.4%
Storie Index
VWA Wunjey very fine Grade 3 - Fair Wounjey (85%) 8.7 0.0%
sandy loam,
moderately
saline-alkall, 0 to
1 percent slopes
WA Wunjey very fine Grade 5 - Very Poor | Wunfey (85%) 1.4 0.0%
sandy loam,
s{rongly sallne-
alkali, 0 to 1
percent glopas
Subtotals for Sol Survaey Area 4,284,3 9.3%
Totals for Area of Inlem_sl 45,680.6 100.0%
Natural Rasources Web Soll Survey 8/3012017
Consarvation Service National Cooperative Soll Survey Page 8of 8



Californla Revised Storie Index (CA)—Eastem Fresno Area, Califomia; Fresno County, Flrebaugh Canal WD southern
Californla, Westem Part; and Madera Area, California portien

Description

The Revised Storie Index is a rating system based on soll properties that govern
the potential for soil map unit components to be used for imigated agriculture in
California.

The Revised Storie Index assesses the productivity of a soil from the following
four characteristics:

- Factor A: degree of soil profile development

- Factor B: texture of the surface layer

- Faclor C: steepness of slope

- Factor X: drainage class, landform, erosion class, flooding and ponding
frequency and duration, soil pH, soluble salt contant as measured by electrical
conductivity, and sodium adsorption ratio

Revised Storie index numerical ratings have been combined into six classes as
follows:

- Grade 1: Excellent {81 to 100)

- Grade 2: Good (61 to 80)

- Grade 3: Fair (41 to 60)

- Grade 4: Poor (21 to 40)

= Grade 5: Very poor (11 to 20)

- Grade 6: Nonagricultural (10 or less)

The components listed for each map unit in the accompanying Summary by Map
Unit table in Web Soil Survey or the Aggregation Report in Soit Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is
shown for each map unit. The components listed for each map unit are only
those that have the same rating class as the one shown for the map unit. The
percent composition of each component in a particular map unit is given to help
the user better understand the extent to which the rating applies to the map unit.

Other components with different ratings may occur in each map unit. The ratings
for all components, regardless the aggregated rating of the map unlt, can be
viewed by generating the equivalent report from the Soil Reports tab in Web Soil
Survey or from the Soil Data Mart sile, Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soil on a given
site.

Rating Options

Aggregation Mathod: Dominant Condition

Natural Resources Weh Soil Survey 813072017
Consarvatlon S8ervice National Cooperative Soil Survey Page 7of 8



California Revised Storie Index (CA)—Eastern Fresno Area, Californla; Fresno County, Firebaugh Canal WD southern
[r Callfornia, Western Parl; and Madera Area, Californla portion

Aggregation is the process by which a set of component attribute values is
reduced to a single value that represents the map unit as a whole.

A map unit is typically compased of one or more "components"”. A component is
either some type of soil or some nonsoil entity, ©.g., rock outcrop. For the
attribute being aggregated, the first step of the aggregation process is to derive
one attribute value for sach of a map unit's components. From this set of
componsnt attributes, the next step of the aggregation process derives a single
value that represents the map unit as a whols. Once a single value for each map
unit is derived, a themaltic map for soil map units can be rendered. Aggregation
must be done because, on any soil map, map units are delineated but
components are not.

For each of a map unit's components, a corresponding*percent composition is
recorded. A percent compaosition of 60 indicates that the corresponding
component typically makes up approximately 60% of the map unit, Percent
composition is a critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values
for the components in a map unit. For each group, percent composition is set te
the sum of the percent compaosition of all components participating in that group.
These groups now represent "conditions” rather than components, The attribute
value associated with the group with the highest cumulative percent composition
is returnad. If more than one group shares the highest cumulative percent
compositian, the corresponding "tie-break” rule determines which value should
ba returned. The "tie-break” rule indicates whether the lower or higher group
value should be returned in the case of a percent composition tie. The result
returned by this aggregation method represaents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cultoff: None Specified

Components whose percent compaosition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule: Lower

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Natural Resources Web Sofl Survey 8/30/2017
Conservation Service National Cooperative Soil Survey Page 8 ol 8



( ATTACHMENT C

DISTRICT RULES AND
REGULATIONS



FIREBAUGH CANAL WATER DISTRICT
RULES AND REGULATIONS
GOVERNING OPERATIONS OF DISTRICT
FACILITIES AND SALE OF WATER

Rule 1: Control of System. The maintenance and operation of the canals, outlets,
head-works, pumping facilities and other physical properties and works of the District
shall be under exclusive management and control of the manager appointed by the Board
of Directors and no other persons except the manager, his employees and assistants shall
have any right to interfere with the maintenance and operation of said canals, head-
works, pumping facilities and other physical properties and works in any manner except
in case of an order from the Board of Directors.

Rule 2: Installation of Gates, Pumps and Structures. No pumps, gates, platforms,
take-out siphons or other structures or devices shall be placed in any canal, ditch or
conduit of the District except pursuant to plans adopted by the Board of Directors or
pursuant to an order issued by the Board. No person shall divert or take water from any
canal, ditch or conduit belonging to the District or under its control or make any opening
therein or tamper with, change, molest, disturb, or in any manner interfere with any gates,
take-out or other structure or facility or device in any such canal, ditch or conduit except
under the direction and authority of the manager or the Board of Directors of the District.

Rule 3: Private Ditches.

a. All private ditches or community ditches shall be cleaned and
Maintained by the user without expense to the District and shall be of sufficient size to
carry the maximum quantity of water that is ordered. No privately owned ditches shall be

constructed upon or be permitted to impinge upon any right-of-way belonging to the



District without the District’s consent in writing. The user or users of private ditches
shall be responsible for any damage to District property that results from the cleaning and
maintenance of private ditches or community ditches.

b. Where ditches must be constructed or enlarged in order to carry
Water from existing District laterals to the land to be served, the landowner or user
requesting water for such land must provide the right-of-way and construct or enlarge
such connecting ditch from the land to a District lateral designated by the District.

c. Delivery of water by the District will be made at such turn-out on
The system as the water user may designate provided there is sufficient facilities and
sufficient water available for the delivery at the point designated.

Rule 4: Distribution of Water. Orders for water and shutoffs must be placed at

the District office or with the Canal System Operator; twenty-four hours (24) in advance.
Except as otherwise provided herein, all water distributed for irrigation purposed shall be
apportioned ratably to each holder of title to land upon the landowner making proper
application for water and making payment of the water tolls, charges and land
assessments as may be fixed by the Board. Upon failure of any landowner to make
application for water or pay tolls, charges or land assessments, the water belonging to
such landowner may be allotted by the District to other landowners offering to make the
required payment.
Rule 5: Applications for Water.
a. On or before January 1% of each year, each landowner or water
user desiring water for the ensuing year shall file at the District’s office an application

for water on a crop map provided by the landowner or water user for this purpose.



Payment for water shall be made in accordance with the terms of the application. The
base water charge per acre as established by the Board of Directors shall be paid monthly
for water used.
b. All obligations incurred hereunder for irrigation water or which is
incidental thereto or to the delivery thereof or any other debt or loan shall constitute a
debt owned by the landowner to the District and shall be secured by a lien against the
land upon which the water is used or debt occurred. In the event any owner of land
within the District shall lease all or a portion of the land, such lessee shall be jointly and
severally liable with the landowner for all obligations incurred in connection with water
used upon the premises or a debt of any type.The District will, upon request by the
landowner, mail copies of all billings for water and incidental charges to the lessee but
such action shall not in any manner release the landowner from the obligation to pay for
water used in the event that the lessee fails to do so.
c. Monthly billings shall be mailed to water users in the District for

water, overhead, electricity and other incidental expenses as shall be involved in the
acquisition and delivery of irrigation water in the District. Such billings shall become
delinquent thirty (30) days after the date of mailing and if not paid within such time, a
notice of delinquency shall be mailed to the landowner. Delinquent biils shall incur a
penalty of ten percent (10%) and said penalty shall be added to the billing. Delinquent
bill shall bear interest at the rate of 1-1/2% per month. If payment is not received on or
before the 60" day after the mailing of such delinquent notice, the District may withhold

deliveries of water from the landowner until such obligations have been paid in full.



Further, in case of such default, all payments for irrigation water deliveries may be
required in advance for the remainder of the crop year and for the next water year.

Rule 6: Time for Fixing Rate of Tolls and Charges. The rates of tolls and
charge for use of water shall be fixed and determined annually by the Board of Directors
between November 1 and December 31 for the next year.

Rule 7: Drain Water. No landowner or landowner/lessee within the District shall,

at any time, discharge drainage water into any of the District’s canals or conduits without
permission of the Board of Directors or the manager. The District provides drainage
service to district landowners. Historically, drainage service was provided by discharge
of irrigation return flow and tile water to Grasslands where such discharge would enter
the San Joaquin River. The Central Valley Regional Water Quality Control Board has
adopted a 2 parts per billion standard governing the discharge of selenium to the
Grasslands channels and some sloughs, and 5 parts per billion standard for discharge to
the San Joaquin River. In an effort to meet these stringent standards, the District has
joined with other Grassland drainers in a project which allows the use of a portion of the
San Luis Drain to shunt drainage water around the Grasslands for discharge to Salt
Slough and the San Joaquin River. Agreements with regulatory agencies which permit
this project severely limit selenium loads that can be discharged. These limitations
require extraordinary steps be taken; one such step is an urgent need to reduce the
quantity of irrigation return flow and tile discharges from all of the draining entities. To
meet this objective, the District adopted a “no tail water” policy. Any consumer who

fails to adhere to this policy will be deemed to be in violation of Rule 9, Waste of Water,



and the District reserved the right to limit or terminate water deliveries to the offending

lands.

Rule 8: Waste of Water. All reasonable steps shall be taken to eliminate waste of

water in the District. Any consumer wasting water on roads or vacant land or land
previously irrigated either willfully, carelessly or on account of defective ditches or
laterals, or who shall irrigate certain portions of land to an unreasonable depth or use an
unreasonable amount of water in order to properly irrigate other portions or whose land
has been improperly prepared for the economical use of water may be refused the use of
water until such conditions are remedied. The District and its Board of Directors reserve
the right to refuse delivery of water to any lands when it appears to the satisfaction of the
Board of Directors that its proposed use or method of use will require such extensive

quantities of water as will constitute waste.

Rule 9: Shortage of Water. In the event it shall, at any time, be impossible for
the District to deliver the full supply of water required by the water users; because of
shortage of water or lack of ditch or pumping capacity or any other reason such supply
shall be available and subject to delivery shall be prorated on an acreage basis to such
acreage as is eligible to receive the water until such time as delivery of a full supply can
be made.

Rule 10: Access to Land and Ditches. The Manager, Maintenance

Superintendent, Canal Workers and other agents of the District shall have free access at
all times to all lands irrigated from the canal system and to all canals, laterals, and ditches
for the purpose of inspection, examination, measurements, surveys or other necessary

purposes of the District with the right of installation, maintenance, control and regulation



of all meters or other measuring devices, gates, turnouts or other structures necessary or
proper for the measurement and distribution of water.

Rule 11: District Not Liable for Damages. Neither the District, the Board of
Directors, its officers, agents, consultants or employees shall be liable for any loss or
damage which may occur as a result of terminating or shutting off service in accordance
with the provisions of the bylaws or these rules and regulations, nor for taking any other
action provided for by the bylaws or by these rules and regulations. The District assumes
no liability for damages to persons or property occasioned through defective ditches,
laterals, meters or measuring devices.

Rule 12: Enforcement of Rules and Regulations.

a. Refusal or failure to comply with these rules and regulations or
any interference with the proper discharge of the duties of any person employed by the
District shall be considered sufficient cause for shutting off the water of the offending
person; and water will not again be furnished until, and in the opinion of the Board of
Directors, full compliance has been made with all requirements of these rules and
regulations and assurance has been given of future compliance with these rules and
regulations,

b. The foregoing rules and regulations are established and
Adopted pursuant to Water Code Sections 35423 and 35424 and the bylaws of the
District. Any violation of these rules and regulations is a misdemeanor and the violator

shall be subject to penalty as provided by the law and bylaws of the District.



Rule 13: Wheeling of Water in District Facilities. Anyone who wishes to use the

District ditches and/or facilities to wheel or transfer District or non-District water must
first obtain authorization from the Manager or Board of Directors.

Rule 14: Water Transfers. Water transfers for use of water outside the District
boundaries may only be accomplished with the written agreement and compliance with
the agreement terms established by the Board of Directors and only in compliance with
the Districts Transfer Policy, Federal and State law. Transfers to lands outside the
District boundaries are not a matter of right. If any terms of a written agreement
specifying the means and conditions of a transfer shall be violated or failed to be
performed, the landowner shall be subject to the penaities provided under the terms of the
agreement but shall further be barred from receiving water upon any lands within the
boundaries of the District until such time as the District Board of Directors shall
determine that the transfer agreement terms have been fully complied with. A breach of
the terms of a water transfer agreement which cannot be remedied by physical
performance may result in a suspension of the right to receive water for up to one
calendar year after a hearing is conducted by the Board of Directors in addition to the
remedies, fines or penalties established under the written agreement and under these rules

and regulations.
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FIREBAUGH CANAL WATER DISTRICT
WATER TRANSFER POLICY

Firebaugh Canal Water District (FCWD) has the right to appropriate water from the San Joaquin
River. Under the terms of the Exchange Contract with the Bureau of Reclamation, the District
receives substitute water generally delivered through the Delta-Mendota Canal to Mendota Pool.
The District will permit the transfer of substitute water pursuant to this policy.

Eligible Transferors. Only District landowners may transfer their water allocation. The District
will only permit transfer of water from a landowner within the District to his or her land in a
recipient District. Fallowing transfers may occur only from the Landowner who owns the
fallowed land within FCWD to land owned by that same Landowner within a Recipient District.
As used herein, the word “Landowner” shall mean the owner of the right through deeds or
contracts of sale to possession of property for farming purposes, which contract or deed must
provide the right to control and utilize on the land the surface water provided by FCWD upon
that land. A lessee, regardless of the term of the lease, is not a Landowner for purposes of this
policy, nor is a lessee who holds an option to purchase considered a Landowner for the purposes
of this policy. The holder of a life estate entitling the person to possession and use of the land
and the surface water provided by FCWD upon that land shall be deemed a Landowner.

If the land is owned by a corporation, trust, partnership, or other form of business entity,
provided all other owners of that business entity or beneficiaries consent in writing, a person
holding an undivided interest may to the extent of that proportional interest be considered a
Landowner of that percentage of the acreage, provided that the proposed land to receive the
transfer is the same person or an entity holding title in which that individual holds a similar
percentage interest. The District will not approve a transfer between entities of the Landowner’s
proportion of the surface water otherwise transferable unless all of the other holders of
proportional interest of both the transferring land and the recipient land agree to be parties to the
contract indemnifying, defending and holding the District harmless from any claim.

The parents, spouse or natural or adopted children or grandchildren of a Landowner will be
treated as identical with the Landowner for the purposes of transfers because these ownership
differences often arise from estate planning, governmental entitlement or similar requirements.

A person who does not own that interest in land within FCWD, and in addition, the interest in
land to which the water is to be transferred, for at least one (1) calendar year prior to January 1 of
the year in which the transfer is proposed to occur, shall not be permitted to transfer water under
the District programs until that ownership qualification period has been complied with.

1. District Approval. The District strives to manage water transfers so that the water
supply, operations, and financial condition of the District and the Exchange Contractors,
and water users within the Exchange Contract service area are not unreasonably
impacted. In order to obtain District approval of a water transfer proposal, the transferor
must demonstrate that the transfer does not unreasonably impact:

a. The quantity and quality of the water supply available to the District and its water
users;

b. The ability of the District to blend irrigation return flow and drainage water in its
canals to meet water quality standards imposed by the Regional Water Quality
I



Control Board;

c. The Districts operations including, but not limited to the ability of the District to meet

its delivery obligations, obtain additional water supplies, and undertake conservation
measures, exchanges, and transfers;

d. The Districts financial condition and its cost of providing water service to its water
users;

e. The ability of the District or its water users to provide drainage to lands, including the

ability to meet regulatory requirements relating to the discharge of agricultural
drainage; and

f.  Other relevant factors that may create an adverse financial, operations, or water
supply impact on the District or its water users.

g. The ability of neighboring lands to continue to farm and cultivate crops without the
fallowed land creating noxious weeds, dust, insect or disease conditions which may
impact those neighboring lands.

Water Transfer Proposal. All transfers which an individual landowner wishes to make
must be presented to the District for processing. In any water year, the total water to be
transferred shall not exceed that quantity of water that the District determines can be
safely transferred without adversely impacting the quantity and quality of the water
supply available to the District and its water users. The District will also determine the
quantity of water for the water year that the District needs in order to provide for
blending of irrigation return flow and drainage water in its canal systems to meet
regulatory requirements. The total water allowed to be transferred shall be computed first
after considering these factors and, then, after subtracting the quantity of water needed to
offset transportation, evaporation, seepage, metering or measurement error, and any
amounts necessary to satisfy agreements with the other Exchange Contractors.

Consumptive Use Limitation. Only water that would have been consumptively used or
irretrievably lost to beneficial use during the term of the transfer may be transferred, and
the transfer quantity may not exceed the transferors’ allocation of water. The District
reserves the right to limit transfers during specific months to the quantity of water that

would have been consumptively used or irretrievably lost to beneficial use by the
transferor during those months.

Correlative Share Limitation. The amount of District water that can be transferred
without unreasonable impacts on the District and its water users is limited. The District
considers the rights of individual landowners to transfer their water supplies to be limited
to a correlative share of the total transferable supply. The District will not approve any

transfer proposal that would prevent other landowners from transferring their correlative
share of the transferable supply of District water.




Groundwater Limitations:

a. General Limitation. The District will not approve any water transfer involving a
substitution of groundwater that the District believes (i) is likely to result in
significant long-term adverse impacts on groundwater conditions within the District’s
service area, (ii) unreasonably interferes with pumping rates or capacities of wells
within the Districts service area, or, (iii) interferes with the Districts ability to meet
water quality objectives imposed by the Central Valley Regional Water Quality
Control Board or other agency having jurisdiction and regulatory authority of the
quality of waters used within or discharged from the Districts service area. This
limitation shall also apply to water transfer proposals whereby groundwater extracted
from lands within the District service area is wheeled in District facilities for use
within the Districts service area.

b. Critical Year Limitation, The District has determined that groundwater pumping
within its boundaries during critical water years as defined by the Exchange Contract
results in significant long-term adverse impacts on groundwater conditions within the
Districts service area that in turn causes unreasonable impacts on the water supply of
the District and its water users; therefore, the District will not approve any water
transfer proposal that involves pumping of groundwater in critical water years unless
the impacts to water quality can be shown not to effect overall water quality.

Transfer Limitations. A transfer will not be approved if the District determines that the
water transfer is likely to increase drainage requirements or otherwise cause a deleterious
effect on District lands downslope of the lands irrigated as a result of the transfer. The
transfer will not be approved unless the Transferor’s plan for the lands from which the
water will be removed includes a full, detailed and feasible plan to maintain any fallowed
lands in a condition in which the lands will not create a risk of insect infestation, disease,
dust, noxious weeds or other detrimental condition that may affect neighboring lands and
assurances that the plan will be implemented.

Compliance with L.aw and Regulations. Transfer proposals must comply with all
provisions of law including but not limited to the provisions of the California
Environmental Quality Act (CEQA).

Submission of Proposals:

a. Preliminary Proposals. A transferor may submit a preliminary water transfer
proposal to the District prior to the submission of a formal water transfer proposal.
The purpose of a preliminary water transfer proposal is to provide the opportunity for
informal review by District staff in order to advise the transferor of possible
requirements, conditions or objections if a formal proposal is made. The response of

the District to a preliminary proposal shall be deemed tentative and subject to change
if a formal transfer proposal is made.

b. Formal Proposals. No later than the date the formal water transfer proposal is
submitted to the USBR, the transferor shall submit two (2) complete copies to the

District. A proposal shall be deemed complete for purposes of District review only
3




10.

11.

12.

when it has been deemed complete by the USBR and contains sufficient information
for the District to determine the impact of the proposed transfer on operations of the
District, and that it has been analyzed for compliance with CEQA. The transferor

must supply any additional information requested by the District in order to enable
the District to effectively review the proposal.

Hearings. The District may conduct one or more public hearings in order to determine
whether the proposed transfer is likely to have am impact on the water supply, operations
and financial condition of the District and its water users, and to ensure compliance with
CEQA. The transferor and the transferee, or their representative, shall attend any such
hearing if requested to do so by the District in order to respond to questions and
comments regarding the impact of the proposed water transfer,

Future Modifications. District-approved transfers shall be subject to modification from
time to time in order to respond to:

Changes in applicable laws, regulations, contracts and court decisions;

Changed circumstances that cause a transfer to result in unreasonable impacts on the
water supply, operations or financial condition of the District or its water users;

Proposals by the water users within the District to transfer their correlative share of
the Districts transferable water supply.

Costs.
a. The transferor must demonstrate that the transferor has paid or has made acceptable

arrangements to pay all costs associated with developing a complete water transfer
proposal, including the costs associated with necessary environmental review and
District staff and attorney review necessary to process the transfer proposal.

The transferor shall be responsible to pay all costs incurred by the District in
processing the water transfer proposal and administering the water transfer itself.
Such costs shall be charged to the transferor on a time-and-materials/acre-foot basis
in accordance with generally accepted accounting practices. A deposit, in an amount
to be fixed by the Board of Directors, shall accompany the proposal. If it appears to
the District that the deposit will be inadequate to cover the Districts costs, the District
may issue a written cost estimate, or estimates, to the transferor. The transferor shall
deposit with the District the funds necessary to meet such supplemental cost
estimates. The District shall charge its costs against the transferors’ deposits and shall
render an accounting to the transferor upon request, but not more often than monthly.
Any unexpended portion of the transferors’ deposits shall be refunded upon
completion of the transfer. If the transferor fails to deposit sufficient funds to cover

the Districts costs, the deficiency shall be due upon submission of an invoice from the
4



District to the transferor. If the transferor fails to pay the invoice, the amount due
may, at the Districts election, be added to the transferors’ property taxes or secured by
recordation of a lien certificate pursuant to Water Code '37212.

13.  Charges. Before any water is transferred in a given water year, the transferor shall pay
to the District in full:

a. All additional water rates and charges due to the Bureau of Reclamation or other

agency that the District is obligated to collect on account of the approved water
transfer.

b. The Districts water charges for that years water supply to the land from which the
water is being transferred

c. Any standby charges or assessments attributable to the subject land for the year of the

transfer, and any delinquencies on account of past water charges, standby charges or
assessments.

14.  Indemnification. The transferor and transferee are required to defend, indemnify, and
hold harmless the District against any claims of third parties that the transfer:

a. Violates the terms of the Second Amended Contract for Exchange of Waters,
Contract No. Ilr-1144, dated February 14, 1968,

b. Is not a beneficial or reasonable use of water;

c. Violates any law or regulation including, but not limited to the National
Environmental Policy Act (NEPA), CEQA, State and Federal Endangered Species
acts, water quality statutes, and Area of Origin laws; or

d. Has caused or will cause injury or damage to any person or property, including
violations of any contracts, leases, trust deeds or water rights.

The transferor and transferee are also required to defend, indemnify and hold harmless the
District from any claims that the transferor or transferees have breached any contractual or
statutory duties pertaining to the transfer.

In addition, the transferor shall relinquish for the duration of the approved transfer all entitlement
to receive the water supply that is the subject of the approved transfer. The transferor and
transferee shall abide by the termination date of the transfer unless extended in the manner

provided by law and shall not contest the return of the transferred water supply to the Districts
service area upon such termination.

The transferor shall provide the necessary assurances to the District that the transferee has agreed
5



to abide by the termination date as set forth above and that the transferee has agreed to waive any
claim of dependency, detrimental reliance, or intervening public use as a basis for extending the
water transfer beyond its approved term.

Prior to approval of the proposed transfer, the transferor shall deliver to the District an
agreement, in a form acceptable to the District, signed by the transferor and the transferee, by
which they agree to conform to this policy, and in particular to the requirements of this Section.

The agreement shall provide among other terms for the compliance with the plan for
maintenance of the land and facilities upon the land from which the water is transferred in such a
condition that the land will not create a risk of detrimental impacts to surrounding lands. The

District shall be granted the right to perform those measures at the cost of the transferor if the
measures are not fully and timely complied with.

15.  Water Transfers. Water Transfers for use of water outside of the District boundaries
may only be accomplished with the written agreement and compliance with the agreement terms
established by the Board of Directors and only in compliance with Federal and State law.
Transfers to lands outside of the District boundaries are not a matter of right. If any terms of a
written agreement specifying the means and conditions of a transfer shall be violated or fail to be
performed, the landowner shall be subject to the penalties provided under the terms of the
agreement but shall further be barred from receiving water upon any lands within the boundaries
of the District until such time as the District Board of Directors shall determine that the transfer
agreement terms have been fully complied with. A breach of the terms of a water transfer
agreement which cannot be remedied by physical performance may result in a suspension of the
right to receive water for up to one calendar year after a hearing is conducted by the Board of

Directors, in addition to the remedies, fines or penalties established under the written agreement
and under these rules and regulations.

16. Maximum Quantity of Water Transferable from the Exchange Contractors Service
Area due to fallowing:

Land Fallowing, Technical Standards and Guidelines

1. The requirements of this section will be the responsibility of the Entity from which the
fallowing transfer is proposed to provide or implement.
2. Maximum Quantity of Transferable Water
a. The maximum quantity of water (Max Transferable) that can be transferred by a
landowner fallowing land is the lesser of the monthly Consumptive Use of the
crop being fallowed or the Exchange Contractor Entity Deliverable Monthly
Entitlement. (Subject to Adjustments within paragraph d, and the limits or

reductions within Part 2 of 2 paragraphs 3c., 3d., and 3e. of this Appendix.)
b. Consumptive Use



i. The consumptive use will be calculated using the average of the crops
grown on the land for the past three normal water years.

1. Consumptive Use (CU) = Evapotranspiration Crop + Required Leaching
Fraction (LF} — Effective Precipitation.

1. CU=Etc+LF-EP

ii1. Eftc is calculated on a monthly time step for the calendar year. Data on the
baseline three year average ETo and rainfall is collected from the nearest
CIMIS station(s). The crop coefficients (Kc) are taken from the SWRCB
report # 84-1.

iv. LF is calculated based on the methodology outlined in the Western
Fertilizer Handbook. The ECe and ECw are shown on the attached
example. However these may be updated by the Exchange Contractors.

v. EP is 50% of the three year average rainfall measured at the nearest
CIMIS station(s).
¢. Exchange Contractor Entity Deliverable Monthly Entitlement
i. The deliverable monthly entitlement is that quantity of Exchange Contract
Water, on average, (not other water such as well water) that can be
delivered to farmed fields within the entity.
1. The deliverable monthly entitlement is calculated on a per acre basis.
1. The deliverable monthly quantities are the Division of Waters
Agreement quantities less system losses and other commitments
divided by total entity acreage.
d. Adjustments
1. The deliverable monthly entitlement may be accumulated (bath tubbed)
for the 7-month period so long as the bath tub is being provided by
Reclamation in accordance with the Refuge Water Transportation
Agreement.
3. Determination of Acreage of Fallowed Land
a. Acreage of Fallowed land will be based on farmed acres not assessed acreage.
1. The following are acceptable methods for determining farmed acreage:
1. FSA data base;
2. Measurements based on aerial photography;
3. Field measurements, and;
4. Equivalent methods approved by the transfer committee.
b. To the extent possible whole fields will be fallowed.
c. Ifonly a portion of a field is to be failowed then the fallowed portion must be
physically separated from the farmed field by levee or drain. (It is important that
surface water not be applied to the fallowed land.

TECHNICAL STANDARDS AND CHECKLIST FOR A COMPLETE WRITTEN

PROPOSAL FOR A TRANSFER FROM AN ENTITY ON BEHALF OF LANDOWNERS



1. Name and address of Transferring Entity
2. Names, addresses and locations of the landowners for whom the Transferring Entity is
Transferring water on behalf of.

3. Ifall or a portion of the transfer proposal by the Entity is on behalf of a Landowner for
his own use in another District, then:

a.

b.

Provide name, address and location of the Receiving District

Provide detailed location maps of the area(s) proposed to receive the transferred
water.

Provide documentation (deed or other equivalent proof) showing the same
ownership of area(s) proposed both to develop water within the Entity and to
receive water consistent with the transferring Entities Transfer Policy. The
ownerships must be identical unless the Entities Transfer Policy proposing the
transfer requires the reduction in the quantity of the transfer based on the
percentage of ownership difference between the in-District land developing the
transfer water AND the receiving land in another District, then the District shall
provide the calculations for the reduced transfer quantities, and such a transfer
will be allowed and the reduction shall be applied.

Provide a signed statement by the landowner that they are also the 100% farming
entity of the receiving lands, or, if the landowner is not the 100% farming entity,
then the landowner shall provide documentation (Reclamation Reform Act form
or other equivalent proof) showing the percentage of interest the landowner has in
the farming interest on the receiving land. The Entity proposing the transfer on
behalf of the landowner shall provide the calculations to show that the transfer has
been reduced based on the percentage. (Example: Landowner has a 50% interest
in the farming operation then the transfer will be reduced by 50%).

The quantity of the transfer to the Receiving District shall also be limited to the
deficit below a 100% allocation for the Receiving District as of April 1 in the year
in which the transfer is to occur. (Example: The receiving District has an
allocation of 3.0 acre-feet per acre at a 100% CVP allocation. If the declared CVP
allocation as of April 1 is 50%, then the transfer will be limited to 1.5 acre-feet
per acre on the receiving land.)

4. For Fallowing transfers:

a.

b.

Provide crop maps showing the locations of fields being fallowed.

Provide a tabulation of the acreage of fields being fallowed and the crops grown
during the last three normal water years.

State the quantity of water involved within the transfer and identify the proposed
use for the transferred water.

For transfers based on fallowing, provide the calculations of the Maximum

Quantity of Transferable Water based on the Land Fallowing Technical
Standards and Guidelines.



e. State that the entity will be responsible to field verify that fallowing is
accomplished as proposed and that an end of the year report on the fallowed lands
will be provided.

f. State that the entity will guarantee that the fallowed lands will be maintained so as
to not create a nuisance to neighboring lands.

5. For transfers based on groundwater exchanges or substitution, provide basts for
calculation of quantity of groundwater to be exchanged or substituted and transferred.

6. Provide a complete written description of the transfer proposal, including any special
water transfer scheduling.

7. Attach statement by the Entity from where the water is being transferred that the transfer
will have no unreasonable impact on water supply, operations, or financial condition of
the Entity or its water users.

The foregoing policy was adopted by the Firebaugh Canal Water District at a regular meeting of
its Board of Directors on March 11, 1993 and revised in the same manner on October 16, 2001,
July 20, 2004, May 15, 2012 and March 16, 2021.



SAN JOAQUIN RIVER EXCHANGE CONTRACTORS
WATER AUTHORITY

WATER TRANSFER POLICY &
DRAINAGE TRANSFER POLICY

Adopted April 7, 2000
Proposed Revised Policy — October 7, 2020

1. Background.

1.1

1.2

1.3

The San Joaquin River Exchange Contractors Water Authority (SJRECWA) is a
joint exercise of powers authority formed and existing under California law. Its
member agencies are Central California Irrigation District, San Luis Canal
Company, Firebaugh Canal Water District, and Columbia Canal Company. These
four entities are traditionally referred to collectively as the Exchange
Contractors.

The Exchange Contractors hold pre-1914 water rights on the San Joaquin River.
In order to facilitate the construction of the Central Valley Project, the Exchange
Contractors and their predecessors entered into two contracts with the United
States Bureau of Reclamation (Reclamation) in 1939. The Purchase Contract
conveyed excess San Joaquin River flows—the so called “high flows” -- and
reserved the first San Joaquin River flows—sometimes referred to as the “low
flows” -- to the Exchange Contractors. The Exchange Contract established the
terms pursuant to which a substitute supply of water was to be delivered by the
Reclamation to the Exchange Contractors in lieu of their “low flow” diversions
from the San Joaquin River. These agreements established the underpinnings for
the Reclamation to construct Friant Dam on the upper San Joaquin River and
divert the river’s natural flow north to Madera and Chowchilla through the
Madera Canal and south into Kern County through the Friant-Kern Canal. The
Exchange Contract specifies that so long as the Exchange Contractors are
provided a quantified substitute supply of water, the Exchange Contractors will
not exercise their pre-1914 right to divert water from the San Joaquin River. The
Exchange Contract at Article 5a contemplates that most, if not all, of this
substitute water will be delivered to the Exchange Contractors from the
Sacramento River watershed, pumped from the South Delta, and conveyed by
means of the Delta-Mendota Canal. The current Exchange Contract is the Second
Amended Contract for Exchange of Waters, Contract No. Ilr-1144, executed
February 14, 1968.

The SIRECWA was formed in 1993 to represent its four member entities in
many water matters including issues related to water transfers.
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1.4 In California, the concept of water transfers, also referred to as water marketing or
water brokering, is considered by some to be a partial solution to the shortage of
water. The underlying assumption is that market forces in a free market will
reallocate water. In some circumstances, agricultural water users who manage a
conjunctive use water resource area can, to some extent, provide flexibility which
may, at times, facilitate transfers of water. The Exchange Contractors
proactively manage their surface water, groundwater, and conserved water
conjunctively to maximize its beneficial use.

2. Objective.  The objective of this water transfer policy is to manage water transfers to
provide a framework by which the Exchange Contractors manage water transfers on a sound
scientific basis, and to provide a clear set of standards and guidelines that each transfer proposal
must comply with, and to only allow STRECWA, or its member entities, to market and/or
transfer water, and not individual landowner(s). The approach is designed to (i) ensure that the
quantity of water proposed for transfer is made available through technically sound methods and
projects which are scientifically based and verifiable; (ii} provide sound analysis of potential
water transfer impacts; (iii) properly develop and implement necessary mitigations; (iv) monitor
on-going water transfers and water development projects to ensure that beneficial and
conjunctive use objectives are met; (v) provide flexible and efficient use of available water
resources; (vi) ensure that the water supply, operations, and financial condition of the Exchange
Contractors and their water users are not unreasonably impacted, and third party impacts from
the transfer are mitigated; and, (vii) establish, maintain and utilize a data bank that will be used
to manage the San Joaquin River Exchange Contractors Groundwater Sustainability Agency’s
Groundwater Sustainability Plan. The Transfer Policy will be reviewed by the Water Transfer
Committee and Board of Directors every five (5) years, or as needed.

3. Authority

3.1 A transfer of water is considered a beneficial use under state and federal law.
(Water Code Section 1011; CVPIA Section 3405.)

32 The Exchange Contractors hold pre-1914 rights to appropriate water from the
San Joaquin River. The California Legislature has declared that it is established
policy of the State to facilitate the voluntary transfer of water and water rights.
(Water Code Section 109.) The Costa-Isenberg Water Transfer Act adopted by
the legislature in 1986 as Water Code Sections 470 and 475-484 provides that
voluntary water transfers between water users can result in a more efficient use of
water, alleviate water shortages and finds and declares that it is in the public
interest to conserve all available water resources. Water transfers do not
undermine the rights that are the basis of the transfer. Water Code Sections 1010,
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1011, 1011.5, 1244, 1440, 1731, 1737 and 1745.07 were specifically added to
provide protection to water right holders who transfer water.

3.3 Reclamation utilizes the water transfer authority provided for in CVPIA to
facilitate Exchange Contract water transfers. Water transfers implemented in
accordance with CVPIA Section 3405(a) are deemed by federal law to be a
beneficial use of water.

4. Applicability. Proposals to transfer any water from the Exchange Contractors’ service
area are subject to the requirements of this policy.

5. Definitions.  For purposes of this policy, “water district” shall mean any water district,
irrigation district, municipality, federal water agency, state water agency, or similar entity that
exists pursuant to federal or state law.

6. Criteria for Water Transfers
6.1 Basis for all water transfers.

6.1.1 The state water rights, that are the underpinning of the Exchange Contract,
are owned by the individual Exchange Contractors’ members. The
federal contract rights pursuant to the Exchange Contract are similarly
owned by the individual Exchange Contractors’ members.
Consequently, any transfer of water from the Exchange Contractors’
service area must first be approved by the Exchange Contractors’
member entity from which the water will be transferred and then by the
SJRECWA.

6.1.2  The Exchange Contractors’ member entities share a water right in
common, have a single watermaster who schedules water deliveries to the
member entities, and are in the process of completing a Groundwater
Sustainability Plan (GSP) as required by the Sustainable Groundwater
Management Act (SGMA) of 2014. The Exchange Contractors actively
manage their surface water, groundwater and conserved water resources
conjunctively, and manage water application within their service area to
minimize drainage discharges from their service area and to cope with
regulatory requirements imposed by law. Thus, all proposals to transfer
water must be submitted by an Exchange Contractors’ member entity
and by the STRECWA on behalf of its member entities, and water transfer
proposals shall not be accepted from individual landowners. An
individual landowner who proposes a water transfer must submit the
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6.2

6.3

6.4

6.5

proposal to the landowner’s member entity, and, if approved by the
member entity, shall be submitted by the member entity on behalf of the
individual landowner.

6.1.3 Tt is imperative to protect the member entity’s water rights and to assure
that no water right is assigned; therefore, only annually severable water
transfers will be considered.

Water transfer types.

6.2.1 All water transfers shall be proposed by an Exchange Contractors’
member entity. Additionally, the individual entities may propose a
transfer jointly with any or all of the member entities. A transfer of water
proposed jointly by all of the member entities shall be handled as a
SJRECWA water transfer.

6.2.2 Therefore, transfer proposals are limited to three types:

6.2.2.1 A transfer of water by the STRECWA on behalf of its four
member entities.

6.2.2.2 A transfer of water by an Exchange Contractors’ member entity
to another water district.

6.2.2.3 A transfer of water by an Exchange Contractors’ member entity
to a water district that is made on behalf of an Exchange
Contractors’ landowner who is entitled to receive Exchange
Contract water.

Water to be transferred. Water that is subject to transfer may be from an
Exchange Contractors’ member entity’s water entitlement allocated pursuant to
the Exchange Contract Division of Water Agreement, or from a member entity’s
non-allocated water supplies.

Generation of transferable water. Transferable water can be generated by using
standard methods of conservation, groundwater substitution, or fallowing
depending on the special hydrologic conditions that exist within the service area
where the water is being generated as determined in paragraph 6.6.

Transferees. Water shall only be transferred to a water district.
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6.6  Technical standards. All water transfers are subject to the technical standards and
criteria adopted by the individual entity that proposes the transfer, and the
SJRECWA. The technical standards are attached hereto as Appendices.

6.7  Priority of Transfers. All transfers are subject to the following priorities:

6.7.1 First priority shall be given to transfers initiated by the STRECWA on
behalf of its four member entities, and/or a transfer by an Exchange
Contractors’ member entity that enables an individual landowner within
the member entity’s service area to transfer water to a CVP ag service
contracting water district for their own use in that water district.

6.7.2 Second priority shall be given to transfers initiated by an Exchange
Contractors’ member entity.

6.7.3  Third priority shall be given to transfers proposed by an Exchange
Contractors’ member entity on behalf of one of its landowners.

6.7.4 For illustrative purposes, the attached Appendix “A” provides an example
of how the priority system would be implemented under the following
three scenarios: 1) the transfer demands are less than the transfer supply
during a normal water year; 2) the transfer demands are greater than the
transfer supply during a normal water year; and, 3) a critical water year.

6.8 Limitation on Quantity of Water Transferred. For the years 2019 through 2023, the
maximum quantity of transfers in each category is as follows:

Table 6.8
PROGRAM ACRE FEET (AF) NOTES
MAXIMUM

Current Conservation 80,000 AF Divided on Four Entity split
*

Additional Conservation 20,000 AF Divided on Four Entity split*

Drainage 20,000 AF Under the Drainage Transfer
Policy

Fallowing 50,000 AF Divided on Four Entity split*

Groundwater Exchange. 28,000 AF Divided on Four Entity split
*

* Subject to Section 6.8.1.

The annual amount of transfer water to be offered to M&I purchasers s capped at
10,000 AF. The 10,000 AF is from within the quantities in Table 6.8 and not in
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addition to those amounts.

Each year, each entity shall declare the quantity of water that will be transferred out
of the Exchange Contractors’ service area. The aggregated amount of the water to
be transferred shall not exceed the amounts in Table 6.8 above.

Each year, as soon as practicable, and not later than the Exchange Contractors’
March board meeting, the transfer quantity for the upcoming water year shall be
announced. The announced maximum shall not be changed upward or downward
from the announced maximum unless clear and convincing scientific evidence
supports the change. Transfers initiated by STRECWA will not be permitted in a
critical water year designated under the Exchange Contract.

6.9

6.10

6.8.1

6.8.2

Internal Allocation of Transferable Water: On an annual basis, any
Exchange Contractors’ member entity may assign any portion of
their maximum percent allocation in any of the transfer
classifications to one or more of the Exchange Contractors’ member
entities and this assignment will increase the recipient Member
Entity’s share of transfers in the classifications stated below. The
baseline for determining the Exchange Contractors’ member’s
maximum percent allocation is the 1978 Division of Water

Agreement subject to modifications pursuant to Sections 6.8.2.1 and
6.8.2.2.

Transfers will be classified as: (i) conservation or (ii) groundwater
exchange or substitution or (iii) fallowing transfers or (iv) drainage
transfers. The income from each classification of transfer will be
blended and distributed to the member entities in proportion to the
amount of water contributed by each entity.

Annual Establishment of Transferees and Maximum Quantities of Water to be
Transferred to Each Transferee. Each year by no later than March 1st, the
SJRECWA shall establish the transferees and maximum quantities of water to be
transferred to each transferee. The water needed to meet these obligations will be
in accordance with the transfer priorities established by Section 6.7.

Water Transfer Committee.

6.10.1 A SJRECWA Water Transfer Committee is established to review all

transfer proposals that are submitted consistent with this policy. It will
review and analyze the technical data upon which each transfer is based
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6.11

and make a recommendation on each water transfer proposed. The
membership of the committee will include the manager of each of the
Exchange Contractors’ member entities, and one board member from
each member entity, or a member's alternate, appointed by the President of
the board. The committee may retain technical consultants.

6.10.2 The committee shall review each transfer proposal, and each approved

6.10.3

6.10.4

6.10.5

transfer annually, to ensure that it meets the stated objectives, technical
standards, and criteria of this policy.

Due to the fact that the Exchange Contractors and their landowners
conjunctively use surface and groundwater resources, where a water
transfer is proposed from lands that the committee believes will not
participate fully in the conjunctive use program, the committee may limit a
water transfer to the amount of groundwater used by the lands initiating
the transfer so that those lands do not exceed annually their fair share of
the safe yield.

The committee shall review each transfer proposal, and each approved
transfer annually, to consider whether it is likely to cause unreasonable
impacts to the overall water supply, water management operations, or
financial condition of the transferor entity or its water users, and whether

member entity impacts that result from the transfer will likely be
mitigated.

The committee shall make a recommendation to the STRECWA Board of
Directors on each proposed transfer, and an annual recommendation for
the continuation or termination of each approved transfer, based upon
analysis of technical criteria developed pursuant to paragraph 6.6.

Water Transfer Fees, Mitigation Costs, and Water Transfer Proceeds.

6.11.1

6.11.2

Where a transfer is made by a STRECWA member entity, the entity will
allocate a portion of the income from the water transfer to conservation
projects and/or water distribution and drainage facilities, or other similar
projects and actions that benefit its water users.

Any Bureau of Reclamation, or state agency water transfer application and

environmental assessment fee shall be the responsibility of the transferring
entity,
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6.12

6.13

6.14

6.11.3 The processing by SJIRECWA of a water transfer will require the
payment by the transferring entity of all costs associated with the transfer.
Such cost shall include but not be limited to management and study costs
associated with administration of the Transfer Policy. For example, where
a transfer involves groundwater, the transferring entity will be responsible
for the cost (i) to determine safe annual yield of groundwater, (ii) for
monitoring required to analyze groundwater conditions both in terms of
quantity and quality, (iii) the amount of applied water that recharges the
groundwater or enters drainage systems, and (iv) to study and monitor for
subsidence impacts.

6.11.4 The STRECWA shall be the fiscal agent for all water transfers.

Environmental Requirements. The environmental review requirements of NEPA
and CEQA must be complied with before the Exchange Contractors will process
a transfer application and all such costs shall be born by the transferring member
entity.

Public Hearing. The Exchange Contractors may conduct a public hearing to
determine the impact of the proposed transfer. The transferor and transferee must
attend the hearing if requested to do so by the Exchange Contractors or by the
entity from which the transferor is entitled to receive water,

Action by SIRECWA Board of Directors. All water transfers must be approved
by unanimous vote of the STRECWA Board of Directors. A water transfer
proposal along with the recommendation by the Water Transfer Committee will
be considered by the STRECWA Board of Directors, and the transfer approved,

disapproved, or returned to the Water Transfer Committee for further action as
directed by the Board.
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APPENDIX “A”

INlustration of Transfer Policy Priority System

Annually the SIRECWA shall establish:

1. Annual Maximum — The maximum annual amount of water to be transferred from the

SIRECWA developed on a sub-basin by sub-basin level. (Section 6.8)

2. Demand — The maximum quantities of water to be transferred to each transferee shall be

established by no later than March 1% of each year. (Section 6.9)

3. SJRECWA Supply — The amount of water available under a SJRECWA transfer and/or a
transfer by an Exchange Contractors’ member entity that enables an individual
landowner within the member entity’s service area to transfer water to a CVP ag service

contracting water district for their own use in that water district. First priority. (Section
6.7.1)

4. Individual Entity Supply — The amount of water available under an individual entity

transfer. Second priority. (Section 6.7.2)

5. Individual Entity on behalf of landowner supply — The amount of water available for an

entity on behalf of a landowner, limited by the maximum demand. Third priority.
(Section 6.7.3)

The application of the priority system described in section 6.7 is limited to determining
quantities of transfer demand to be met by each of water transfer types. It will be calculated as

follows (Section 6.9):
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TOTAL DEMAND

Less Amount available through SIJIRECWA initiated and/or Exchange Contractors’
member entity that enables an individual within the member entity’s service area fo
transfer water to a CVP ag service contracting water district for their own use in
that water district (priority 1}

Equals  Amount available for priority 2 and priority 3
Then Amount available through priority 2 and priority 3

Less The amount of water available under an individual entity transfer (priority 2)

Equals  Amount available through priority 3

Individual landowners will be notified of the amount of transfer demand available to be met by
the third priority. They will be required to determine their level of participation (through

fallowing as an example) as soon as possible.
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To further illustrate the priorities, below are three types of water year scenarios:

NORMAL YEAR
100 % allocation to EC; demand is 95,000 af which exceeds Supply
Priority
Supply Demand Amount Transferred
1 SJRECWA/ dist. to dist. initiated 75,000 85,000 75,000
2 Exchange Contractor Entity Initiated 5,000 5,000 5,000
3 Exchange Contractor Entity Initiated 5,000 5,000 5,000
on behalf of Individual
85,000 95,000 85,000
Total amount transferred 85,000
NORMAL YEAR
100 % allocation to EC; demand is 65,000 af and is less than Supply
Priority
Supply Demand Amount Transferred
1 SIRECWA/ dist. to dist. initiated 75,000 65,000 65,000
2 Exchange Contractor Entity Initiated 5,000 0 0
3 Exchange Contractor Entity Initiated 5,000 0 0
on behalf of Individual
85,000 65,000 65,000
Total amount transferred 65,000 af
_ CRITICAL YEAR
75 % allocation to EC; demand is 25,000 af and is greater than Supply
Priority
Supply Demand Amount Transferred
1 SJRECWA/ dist. to dist. initiated 0 0 0
2 Exchange Contractor Entity Initiated 0 0 0
3 Exchange Contractor Entity Initiated 5,000 25,000 5,000
on behalf of Individual
5,000 25,000 5,000
Total amount transferred 5,000 af
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(Appendix to Subparagraph “6.6”, Part 1 of 2)

Maximum Quantity of Water Transferable from the
Exchange Contractors Service Area due to fallowing

Adopted August 5, 2005

Land Fallowing
Technical Standards and Guidelines
1. The requirements of this section will be the responsibility of the Entity from which the
fallowing transfer is proposed to provide or implement.
2. Maximum Quantity of Transferable Water
a. The maximum quantity of water (Max Transferable) that can be transferred by a
landowner fallowing land is the lesser of the monthly Consumptive Use of the
crop being fallowed or the Exchange Contractor Entity Deliverable Monthly
Entitlement. (Subject to Adjustments within paragraph d, and the limits or
reductions within Part 2 of 2 paragraphs 3c., 3d., and 3e. of this Appendix.)
b. Consumptive Use
i. The consumptive use will be calculated using the average of the crops
grown on the land for the past three normal water years.
ii. Consumptive Use (CU) = Evapotranspiration Crop + Required Leaching
Fraction (LF) — Effective Precipitation.
1. CU=Etc+LF-EP
iii. Etc is calculated on a monthly time step for the calendar year. Data on the
baseline three year average ETo and rainfall is collected from the nearest
CIMIS station(s). The crop coefficients (Kc¢) are taken from the SWRCB
report # 84-1.
iv. LF is calculated based on the methodology outlined in the Western
Fertilizer Handbook. The ECe and ECw are shown on the attached

example. However these may be updated by the Exchange Contractors.
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v. EP is 50% of the three year average rainfall measured at the nearest
CIMIS station(s).
¢. Exchange Contractor Entity Deliverable Monthly Entitlement
i. The deliverable monthly entitiement is that quantity of Exchange Contract
Water, on average, (not other water such as well water) that can be
delivered to farmed fields within the entity.
ii. The deliverable monthly entitlement is calculated on a per acre basis.
1. The deliverable monthly quantities are the Division of Waters
Agreement quantities less system losses and other commitments
divided by total entity acreage.
d. Adjustments
1. The deliverable monthly entitlement may be accumulated (bath tubbed)
for the 7-month period so long as the bath tub is being provided by
Reclamation in accordance with the Refuge Water Transportation
Agreement.
3. Determination of Acreage of Fallowed Land
a. Acreage of Fallowed land will be based on farmed acres not assessed acreage.
i. The following are acceptable methods for determining farmed acreage:
1. FSA data base;
2. Measurements based on aerial photography;
3. Field measurements, and;
4. Equivalent methods approved by the transfer committee.
b. To the extent possible whole fields will be fallowed.
c. If only a portion of a field is to be fallowed then the fallowed portion must be
physically separated from the farmed field by levee or drain. (It is important that

surface water not be applied to the fallowed land.)
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(Appendix to Subparagraph “6.6”, Part 2 of 2)

TECHNICAL STANDARDS AND CHECKLIST FOR A COMPLETE WRITTEN
PROPOSAL FOR A TRANSFER FROM AN ENTITY ON BEHALF OF LANDOWNERS

Revised October 7, 2020

1. Name and address of Transferring Entity

2. Names, addresses and locations of the landowners for whom the Transferring Entity is

Transferring water on behalf of.

3. Ifall or a portion of the transfer proposal by the Entity is on behalf of a Landowner for

his own use in another District, then:

a.

b.

Provide name, address and location of the Receiving District

Provide detailed location maps of the area(s) proposed to receive the transferred
water,

Provide documentation (deed or other equivalent proof) showing the same
ownership of area(s) proposed both to develop water within the Entity and to
receive water consistent with the transferring Entities Transfer Policy. The
ownerships must be identical unless the Entities Transfer Policy proposing the
transfer requires the reduction in the quantity of the transfer based on the
percentage of ownership difference between the in-District land developing the
transfer water AND the receiving land in another District, then the District shall
provide the calculations for the reduced transfer quantities, and such a transfer
will be allowed and the reduction shall be applied.

Provide a signed statement by the landowner that they are also the 100% farming
entity of the receiving lands, or, if the landowner is not the 100% farming entity,
then the landowner shall provide documentation (Reclamation Reform Act form
or other equivalent proof) showing the percentage of interest the landowner has in
the farming interest on the receiving land. The Entity proposing the transfer on

behalf of the landowner shall provide the calculations to show that the transfer has
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been reduced based on the percentage. (Example: Landowner has a 50% interest
in the farming operation then the transfer will be reduced by 50%).

The quantity of the transfer to the Receiving District shall also be limited to the
deficit below a 100% allocation for the Receiving District as of April 1 in the year
in which the transfer is to occur. (Example: The receiving District has an
allocation of 3.0 acre-feet per acre at a 100% CVP allocation. If the declared CVP
allocation as of April 1 is 50%, then the transfer will be limited to 1.5 acre-feet

per acre on the receiving land.)

4. For Fallowing transfers:

a.
b.

Provide crop maps showing the locations of fields being fallowed.

Provide a tabulation of the acreage of fields being fallowed and the crops grown
during the last three normal water years.

State the quantity of water involved within the transfer and identify the proposed
use for the transferred water.

For transfers based on fallowing, provide the calculations of the Maximum
Quantity of Transferable Water based on the Land Fallowing Technical
Standards and Guidelines.

State that the entity will be responsible to field verify that fallowing is
accomplished as proposed and that an end of the year report on the fallowed lands
will be provided.

State that the entity will guarantee that the fallowed lands will be maintained so as

to not create a nuisance to neighboring lands.

5. For transfers based on groundwater exchanges or substitution, provide basis for

calculation of quantity of groundwater to be exchanged or substituted and transferred.

6. Provide a complete written description of the transfer proposal, including any special

water transfer scheduling.
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7. Attach statement by the Entity from where the water is being transferred that the transfer
will have no unreasonable impact on water supply, operations, or financial condition of

the Entity or its water users.
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WATER TRANSFER POLICY
RELATING TO DRAINAGE PROJECTS
Adopted: September 3, 2004
Adopted Revised Policy: November 5, 2010
Adopted Revised Policy: April 12, 2019

1. Background.

1.1

1.2

1.3

The San Joaquin River Exchange Contractors Water Authority (SJRECWA) is a
joint exercise of powers authority formed and existing under California law. Its
member agencies are Central California Irrigation District, San Luis Canal
Company, Firebaugh Canal Water District, and Columbia Canal Company. These
four entities are traditionally referred to collectively as the Exchange
Contractors.

The Exchange Contractors hold pre-1914 water rights on the San Joaquin River.
In order to facilitate the construction of the Central Valley Project, the Exchange
Centractors and their predecessors entered into two contracts with the United
States Bureau of Reclamation in 1939. The Purchase Contract conveyed excess
San Joaquin River flows—the so called “high flows” -- and reserved the first San
Joaquin River flows—sometimes referred to as the “low flows” —to the
Exchange Contractors. The Exchange Contract established the terms pursuant
to which a substitute supply of water was to be delivered by the Reclamation to
the Exchange Contractors in lieu of their “low flow” diversions from the San
Joaquin River. These agreements established the underpinnings for Reclamation
to construct Friant Dam on the upper San Joaquin River and divert the river’s
natural flow north to Madera and Chowchilla through the Madera Canal and
south into Kern County through the Friant-Kern Canal. The Exchange Contract
specifies that so long as the Exchange Contractors are provided a quantified
substitute supply of water, the Exchange Contractors will not exercise their pre-
1914 right to divert water from the San Joaquin River. Reclamation will be
entitled during those periods to exercise the pre-1914 rights of the Exchange
Contractors for the benefit of the Friant Users. The Exchange Contract at Article
5a contemplates that most, if not all, of this substitute water wili be delivered to
the Exchange Contractors from the Sacramento River watershed, pumped from
the South Delta, and conveyed by means of the Delta-Mendota Canal. The
current Exchange Contract is the Second Amended Contract for Exchange of
Waters, Contract No. Ilr-1144, executed February 14, 1968.

The STRECWA was formed in 1993 to represent its four member entities in
many water matters including issues related to water transfers.
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1.4

1.5

In California, the concept of water transfers, also referred to as water marketing or
water brokering, is considered by some in California to be a partial solution to the
shortage of water. The underlying assumption is that market forces in a free
market will reallocate water. In some circumstances, agricultural water users who
manage a conjunctive use water resource area can, to some extent, provide
flexibility which may, at times, facilitate transfers of water. The Exchange
Contractors proactively manage their surface water, groundwater, and conserved
water conjunctively to maximize its beneficial use.

Two areas within the Exchange Contractors, the Firebaugh Canal Water District
and the Camp 13 area of Central California Irrigation District (as shown on the
map included in Appendix A), are currently directly impacted by the inaction of
the Bureau of Reclamation (Reclamation) to provide drainage to the San Luis
Unit adjacent areas. San Luis Canal Company and Columbia Canal Company are
impacted more indirectly at this time from the lack of drainage of poor-quality
water originating from irrigation of the San Luis Unit and the Bureau’s inaction.
Poor-quality drainage waters from the San Luis Unit join in the drains and
channels of Central California Irrigation District which lead to the service area of
SLCC and add salinity and other constituents to those waters which SLCC utilizes
for irrigation. In addition, poor-quality drainage enters underground aquifers
which CCID and its landowners use for well water. The return flow from that
well water has also been historically utilized by SLCC and is degraded by the
drainage water escaping the San Luis Unit. Columbia Canal Company and its
landowners depend upon substantial amounts of well water to supplement surface
water supplies. A front of poor-quality water generated by irrigation of the San
Luis Unit without the provision of drainage has been moving eastward toward the
Columbia Canal wells, and degradation of the quality of well water from these
drainage waters is believed to be occurring and will increase in the future. Per
federal law, Reclamation was required to install and operate a drainage system to
provide drainage for irrigation waters applied to lands within the San Luis Unit,
and the Bureau has not provided for those works. For more than 35 years,
irrigation water has been applied to the upslope San Luis Unit lands causing poor-
quality groundwater to migrate through groundwater aquifers into these areas of
the Exchange Contractors’ service area. The application of irrigation water
upslope has also resulted in increased pressures transmitted downslope into the
Exchange Contractors’ service area. The pressure causes poor-quality water to
rise into crop root zones and drainage systems within the Exchange Contractors’
service area. At the same time, new regulatory requirements are being placed
upon the quality of drainage discharged from the Exchange Contractors’ service
area. Unless the quality of drainage water discharges are improved, drainage will
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be prohibited or curtailed. It would not be possible to continue irrigated farming
under the proposed regulatory conditions. Because the activities upon upslope
lands are not within the control of the Exchange Contractors, and Reclamation
has never complied with its legal duties relating to drainage, the districts, on
behalf of the areas where drainage impacts are occurring, are forced to undertake
expensive mitigation measures to provide for reduction in drainage quantities and
treatment of drainage water to improve the quality of drainage discharges
(pursuant to the attached Appendix A -- Technical Criteria for Drainage Plan
Transfers). Other adjacent areas of the Exchange Contractors may be threatened

with impacts from upslope activity and may be required to take similar measures
in the future.

1.6 A Drainage Plan Transfer will not compete with annually severable transfers.

2. Objective. The objective of this water transfer policy is to provide a framework to
manage water transfers that relate to drainage by which the Exchange Contractors manage such
water transfers. The framework will provide a sound scientific basis, and provide a clear set of
standards and guidelines that each such transfer proposal must comply with. The approach is
designed to (i) ensure that the quantity of water proposed for transfer is made available through
technically sound methods and projects which are scientifically based and verifiable; (ii) provide
sound analysis of potential water transfer impacts; (iii) properly develop and implement
necessary mitigations; (iv) monitor on-going water transfers and water development projects to
ensure that beneficial and conjunctive use objectives are met; (v) provide flexible and efficient
use of available water resources; (vi) ensure that the water supply, operations, and financial
condition of the Exchange Contractors and their water users are not unreasonably impacted,
and third party impacts from the transfer are mitigated; and, (vii) establish, maintain and utilize a
data bank that will be used to manage the San Joaquin River Exchange Contractors Groundwater
Sustainability Agency’s Groundwater Sustainability Plan.

3. Authority.

34 A transfer of water is considered a beneficial use under state and federal law.
(California Water Code Section 1011; CVPIA Section 3405.)

3.5  The Exchange Contractors hold pre-1914 rights to appropriate water from the
San Joaquin River. The California Legislature has declared that it is established
policy of the State to facilitate the voluntary transfer of water and water rights.
(Water Code Section 109.) The Costa-Isenberg Water Transfer Act adopted by
the legislature in 1986 as Water Code Sections 470 and 475-484 provides that
voluntary water transfers between water users can result in a more efficient use of
water, alleviate water shortages and finds and declares that it is in the public
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interest to conserve all available water resources. Water transfers do not
undermine the rights that are the basis of the transfer. Water Code Sections 1010,
1011, 1011.5, 1244, 1440, 1731, 1737 and 1745.07 were specifically added to
provide protection to water right holders who transfer water.

3.6 Reclamation utilizes the water transfer authority provided for in CVPIA to
facilitate Exchange Contract water transfers. Water transfers implemented in
accordance with CVPIA Section 3405(a) are deemed by federal law to be a
beneficial use of water.

4. Applicability. Proposals to transfer any water from the Exchange Contractors’ service
for the purpose of solving drainage problems caused in whole or in part by the failure of
Reclamation to provide drainage to the San Luis Unit are subject to the requirements of this
policy. Proposals to receive high quality surface water from outside of the Exchange
Contractors’ service area and to provide on a cooperative basis for the exchange of water with
those third parties, and to provide for the transfer of an equal amount of Exchange Contractor
water pursuant to the exchange in the same calendar year in order to remedy drainage and water
quality problems within an Exchange Contractors service area, shall be subject to the
requirements of this policy.

5. Definitions.  For purposes of this policy, “water district” shall mean any water district,
irrigation district, municipality, federal water agency, state water agency, mutual water company,
or similar entity that exists pursuant to federal or state law.

6. Criteria for Water Transfers

6.1 Basis for all water transfers.

6.1.1 The state water rights, that are the underpinning of the Exchange Contract,
ar¢ owned by the individual Exchange Contractors’ members. The
federal contract rights pursuant to the Exchange Contract are similarly
owned by the individual Exchange Contractors’ members.
Consequently, any transfer of water from the Exchange Contractors’
service area must first be approved by the Exchange Contractors’
member entity from which the water will be transferred and then by the
SJIRECWA.

6.1.2 The Exchange Contractors’ member entities share a water right in
common, have a single water master who schedules water deliveries to the
member entities, and have adopted a single groundwater management
plan. The Exchange Contractors actively manage their surface water,
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6.2

6.1.3

groundwater and conserved water resources conjunctively, and manage
water application within their service area to minimize drainage
discharges from their service area and to cope with regulatory
requirements imposed by law. Thus, all proposals to transfer water must
be submitted by an Exchange Contractors’ member entity and by the
SJRECWA on behalf of its member entities, and water transfer proposals
shall not be accepted from individual landowners. An individual
landowner who proposes a water transfer must submit the proposal to the
landowner’s member entity, and, if approved by the member entity, shall
be submitted by the member entity on behalf of the individual landowner.

Under no condition will a long-term transfer under this policy be an
assignment of a water right.

Drainage Plan Transfers. Water transfer proposals which provide for funding for

drainage projects from: (1) the Firebaugh Canal Water District service area and
from the Camp 13 service area portion of the Central California Irrigation District
or (2) Exchanges of surface water with third parties for the purposes of
remedying significant drainage water quality conditions by any of the Exchange
Contractors which involve transfers of Exchange Contractors’ water in the
same quantity received from the third party in the same calendar year, are
hereinafter referred to as “Drainage Plan Transfers.”

6.2.1

A Drainage Plan Transfer is one in which all of the following

requirements are met:

A. The transfer is of water conserved, developed or exchanged within
the service areas described as an integral part of a plan to reduce
drainage, manage drainage and improve drainage water quality,
which transfer is based upon findings made and adopted by the
respective member entity that the transfer will reduce drainage
discharges and contribute to compliance with water quality
regulatory requirements; and,

B. The transfer is found by the respective member entity to be required
because of a failure of the United States Department of Interior,
Bureau of Reclamation to provide for the construction and operation
of a drainage system as required by Section 1A of the San Luis Act
irrigated lands and as provided under Section 5 of the San Luis Act

and for adjoining lands impacted by irrigation of San Luis Unit
lands; and,
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C. The net proceeds of the transfer or exchange will be utilized for the
purposes of implementing the Drainage Plan of the Member Entity
and reducing the physical and monetary impacts to landowners and
water users within the described areas of the Member Units service
area from drainage and water quality impacts; and,

D.  The amounts of water made subject to transfer will not reduce the
amounts of water or the schedule of water deliveries available to
other member units under the Exchange Contract;

E.  Except when an exchange of water in the same calendar year and in
the same amount is the basis for the transfer, the amounts of water to
be transferred shall be shown by a water budget first prepared and
approved by the member unit and then approved by the Exchange
Contractors to be not in excess of the amounts of water made
available as a means of reducing drainage impacts within the
Exchange Contractors’ service areas. The water budget shall be
prepared utilizing established scientific methods and shall
demonstrate that the transfer will allow continued agricultural use of
water within the Firebaugh Canal Water District and/or the Camp 13
area of Central California Irrigation District on a long-term basis in
accordance with the Drainage Plan; and,

F.  The transfer shall be conditioned upon the maintenance and
implementation of long-term monitoring and adjustment factors
which will further the Drainage Plan; and,

G. The initial consideration of the transfer pursuant to the Drainage
Plan shall occur prior to conduct of CEQA/NEPA processes and
final approval shall occur only after completion of all regulatory
and environmental processes. Final approval shall be granted only
if, in the judgment of the STRECWA, the approval of the transfer
and its term will further the goals of the SIRECWA in
preserving the rights to water of the Exchange Contractors and
providing a long term means of reducing damages from drainage
impacts and the regulatory conditions placed upon drainage flows.

6.2.2 A Drainage Plan Transfer shall be proposed only by an Exchange
Contractors Member Entity.
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6.3

6.4

6.5

6.6

6.7

Water to be transferred. Water that is subject to transfer may be from an
Exchange Contractors’ Member Entity’s water entitlement allocated pursuant to
the Exchange Contract Division of Water Agreement, or from a member entity’s
non-allocated water supplies. Water exchanged with a Member Entity to permit a
Drainage Transfer by a Member Entity in the same calendar year must be
received only from the surface water rights of a water district.

Generation of transferable water. Transferable water can be generated by using
standard methods of conservation, groundwater substitution, or fallowing
depending on the special hydrologic conditions that exist within the service area
where the water is being generated as determined in paragraph 6.6. Transferred
water pursuant to an exchange with third parties and receipt of an equal amount of
water in the same calendar year will not require evidence of the generation
mechanism except as set forth in Paragraph 6.3 above.

Transferees. Water shall only be transferred to a water district, although a
Drainage Plan Transfer may provide that the recipient agency will use the water
transferred only for a specific development.

Technical standards. All water transfers are subject to the technical standards and
criteria adopted by the individual entity that proposes the transfer, and the
Exchange Contractors. The technical standards are attached hereto as
Appendices.

Water Transfer Committee.

6.7.1 An Exchange Contractors’ Water Transfer Committee is established to
review all transfer proposals that are submitted consistent with this policy.
It will review and analyze the technical data upon which each transfer is
based, and make a recommendation on each water transfer proposed. The
membership of the committee will include the manager of each of the
Exchange Contractors’ member entities, and one board member from
each member entity, or a member's alternate, appointed by the President of
the board. The committee may retain technical consultants.

6.7.2 The committee shall review each transfer proposal, and receive annual
reports to ensure that it continues to comply with the stated objectives,
technical standards, and criteria of this policy.

6.7.3 The committee shall make a recommendation to the Exchange
Contractors’ Board of Directors on each proposed Drainage Plan
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6.8

6.9

6.10

6.11

Transfer, and an annual report to the Board based upon analysis of
technical criteria developed pursuant to paragraph 6.6.

Water Transfer Fees, Mitigation Costs, and Water Transfer Proceeds.

6.8.1 Where a Drainage Plan Transfer is made by an Exchange Contractors’
member entity, the entity will allocate the net income from the water
transfer to conservation projects and/or water distribution and drainage
facilities, or other similar projects and actions that are part of the
implementation of the Drainage Plan.

6.8.2 Any Bureau of Reclamation, or state agency water transfer application and

environmental assessment fee shall be the responsibility of the transferring
entity.

6.8.3 The processing by the Exchange Contracters of a Drainage Plan Transfer
will require the payment by the transferring entity of all costs associated
with the transfer. Such cost shall include but not be limited to
management and study costs associated with administration of the
Transfer Policy.

6.8.4 The Exchange Contractors shall be the fiscal agent for all water
transfers, (1) except that the Exchange Contractors may decline that role
in favor of the Member Entity, and (2) if bonds are to be issued by the
Member Unit, the transfer proceeds may be pledged as security for bond
repayment by the Member Entity.

Environmental Requirements. Any environmental review requirements of NEPA
and CEQA must be complied with before the Exchange Contractors will process

a transfer application and all such costs shall be borne by the transferring member
entity.

Public Hearing. The Exchange Contractors may conduct a public hearing to
determine the impact of the proposed transfer. The transferor and transferee
and/or the third party providing the water to the Member Entity for the exchange
must attend the hearing if requested to do so by the Exchange Contractors or by
the entity from which the transferor is entitled to receive water.

Action by the Exchange Contractors’ Board of Directors. All water transfers
must be approved by unanimous vote of the Exchange Contractors’ Board of
Directors. A water transfer proposal along with the recommendation by the




San Joaquin River Exchange Contractors Water Authority

Water Transfer Policy — Adopted April 7, 2000; Adopted Revised Policy April 12, 2019; Proposed Revised
Policy October, 2020

Page 25

Water Transfer Committee will be considered by the Exchange Contractors’
Board of Directors, and the transfer approved, disapproved, or returned to the
Water Transfer Committee for further action as directed by the Board.
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Appendix A

Insert technical criteria for Drainage Plan transfers not involving exchange of water.
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UPDATE AP 3030 GROUNDWATER MANAGEMENT PLAN
FOR THE SAN JOAQUIN EXCHANGE CONTRACTORS

INTRODUCTION
Genaral

The San Joaquin River Exchange Contractors Water Authority
( ~Exchange Contractors” oX “authority”) is a Joint Powers Authority
organized under the Joint Exercise of Power Act. The meamber
agencies are Central california Irrigation District {~cCcID”), Fire-
balmgh Canal Water District (“FCWD¥), Columbia Canal Company (®CCC”)
and San Luis Canal Company (vancc”). Each of the entities is a
holder in common of certain priority water rights, which axe the
subjeat mattex of an agreement executaed on February 14, 1968,
batween the United Sates of America (°Bureau of Reclamation, De-
partment of Interiox” ozr wUSBR”) and the Exchange Contraators, The
title of the agreement is the wgecond Amended Contract for Exchange
of Waters” (Contract No. Tlr-1144), commonly known and referred to
as the “Exchange Contract”. The Exchange Contract confers upon the
USER the right to utilize the subject water so leng as USBR
delivers specified guantitiecs of substitute water at specified

locations via the pDelta-Mendota Canal.

The Authoxity

The Authority is empowered to admipister and protect the

jointly held water rights under the Exchange Contxact and powex
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inoidental, necessary and conveaient thereto, adminigter operation
under the Division of Water Agreement and represent the Exchange
Contractors in many water matters, including, but not limited to,
operation of the Central Valley project, conjunctive use of ground-
water and surface supplies, water donservation, reclamation, trans-
fers, drainage, management of the San Prancisco Bay-Delta Estuaxy,
environmental considerations and related legislatien, litigation,
and administrative proceedings. The Exchange Contractors Watex
Authority is committed to managing its ground and surface water

regources to replenish and preserve its groundwater.

AB 3030
The Btate Leglslature enacted AB 3030 (Costa), the Groundwater
Management Act, in 1932. The act was codified as Paxt 2.75, com-~
mencing with Section 10750 of pivigion 6 of the Water Code and

became effective January 1, 1993.

1. The act applies to all groundwater basins in the state, except
-any portion of a groundwater basin that i1s subject to groundwater
management by a local agency or 2 water master pursuant to other
provisions of law, court order, judgement, or decree, unless the

local or water master agrees.

2, It provides that any local agency. whose service area ingludes

an applicable groundwater basin, may by ordinance or resolution,
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adopt and implement a groundwater management plan within a part or

all of its service area in accordanca with certain procedures.

Thae conjunative use of groundwater within the Exchange Con-
tragtors service area is required due to gurface water delivexy
restrioctiona aonta.‘l.nad within the Exchange Contract. In addition,
pe-ah irrigation demands within certain areas exceed surface water
distribution channel capacities. Groundwater is pumped and daliv-

ered into the system to make up capacity shortfalls.

1. The Exchange Contract provides both non-critical and eritical
surface water entltlement maximums on a per month basis, on a five-
month basis (January. Februaxy, March, November, and Decembex) , and
on a seven-month basis (April through October) . In addition.,
monthly mnaximam instantaneous delivexry flow rates are defined.
Provisions are made to allow deliveries in excess of these rates i£
it can be dona without detriment to the United Btates ox its othexr

obligations.

2. The Exchange Contract entitlement maximums and tha instanta-
neoue flow limits require conjunctive use of surface and ground-
water to meat peak crop water demands during June, July, and Aug-

ust. While USBR has historically allowed instantaneocus flow deliv-
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eries (except in 1992) in excess of the limits, the five-month and
saven-month entitlement maximums remain in effect. When U3BR pxo-
vides this flexibility, the Contractora must pump groundwater from
pistrict owned wells during April, May, and early June to “bank”
gpufficient Exchange Contract water for use during peak demands in
June, July, and August. Groundwater pumpage from District owned
wells must continue through June, July, and August, due to the
seven-month Exchange Contract maximum for surface water. Duxing
the rest of the water year, there axe sufficient quantities of sur-
face water to meet grop water demands and provide necessary quanti-

ties for storage in the aquifer for use during the critical months.

3. During oritical water years the necessity for conjunctive use
of water increasas. The seven-month surfaces wetex entitlenent max-
imums decrease during critical watexr years. The five month maxi-

muns are not rsduced.

4. Private well pumpage within the Exchange Contractors aervice
axea alsc fluctuates in response to the non-eritical or critical
surface supply. As shown in Table 1, the total groundwater pumpage
within the Exchange Contractors service area averaged about 160,000
acre-feat per year from 1996 to 2006. The pumping ranged E£rom
about 80,400 acre-feet in 1998 to 212,000 acre-feet in 2004.

Tiered water prices are analyzed yearly based on the annual “deep
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well” study. This mechanism has been effectively utilized to im-

plement conjunctive use of ground-water from both private and

Digtrict owned wells.

5. In the FCWD, the groundwater has become unusable for agricul-
tural purposes because of high levels of total dissclved solids
(TDS), bexon, and selenium. FCWD is able to provide surface water
capacity to the other Exchange Contractors in return for their
coaperation in utilizing groundwater during periods in which ¥FCWD
neads amounts of water in exdcess of that available f£rom its share
of tha Exchange Contract supply. As a result, groundwater within
cCIp, Suce, and CCC is conjunatively used, not simply with the
aurface deliveries within the service areas for those ppecific en-
tities, but also within service areas of the other entities, as the
avaeilability of surface water undex the BExchange Contract :l.s. not
sufficient to maet oxop water demands.

Entrix, Ina. (2007) reported on the Envirommental Asseasment/
Initial Study for the Groundwater Punping/Water Transfer Project
for 25 consecutive years. The primaxy source of of the watar to be
transferred is pumpage of poor quality shallow groundwater in the
ares west and northwest of Firebaugh. The eastexly and northeast-
arly migration of the poor quality groundwater above the Corcoran
Qlay has been ldentified as a major groundwater management concern

in Madexra County.



GENERAL CONDITIONS OF THE EXCHANGE
CONTRACTORS GROUNDWATER BASIN

Figure 1 is the AB 3030 basemap of the Exchange Contractors
gservice area. The service area is divided into sub-areas of gener-
ally similar agquifer, water supply. and drainage characteristics.
patatled evaluations of the groundwatex conditions within the boun-
daries was performed by Kennseth D. Schmidt and Associates in 1997
(~Groundwater Conditions in and near Central California Irrigation
District”) and in 2007 “Update on G:cﬁundwat:er Conditions in the San
Joagquin River Exchange Contractors gervice Area”. The evaluations
included: 1) subsurface gesclogic conditions, 2) depth to water,
water-levels alevations, the direcgtion of groundwater £low, and
water-level trends, 3) acuifer characteristics, based on numerous
pump tests and agquifer tests on about two dozen wells, 4) land sur-
face subsidence, and 5) groundwater guality in both the upper and

lower agquifers.-

DEMANDS ON THE GROUNDWATER BASIN
In addition to the yearly demands placed upon groundwatexr to
meet the conjunctive use requirements to supplement the Exchange

Contract surface water, other demands are placed upon the basin.

Surface Water Transfers

Each of the four entities comprising the Exchange Contraators

have developed and sdopted transfer policies as shown in Attachment
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A. 2All water transfers have potential impacts on the aquifer.
Three types of transfers are possible based oni 1) groundwater sub-
stitution, 2) fallowing of crops, and 3) gongervation. Of these,
groundwater substitution has the highest potential dimpact to
groundwater. CCID, FCWD, and SLCC allow groundwater subatitution
type tramnsfers, but the CCC does not allow groundwater substitu-
tion. Its policy states that “mo transfer of groundwater to areas
ocutside thae Company service area will be approved and no transfer
of surface water without fallowing the land to which such surface

supply would have been delivered will be approved.”

The San Luis and Delta-Mendota Water Authority (SL&DMWA) has
adnministered a program to allow groundwater pumping into the Delta-
Mendota Canal for drought contingemcy. Figure 1, (the AB 3030
basemap), shows the groundwater pumping management areas developed
by the SL&DMWA groundwater management committee. The potential im-
pacts to the Erchange Contractors are 1) dagradation of the surface
water quality delivered through the Delta-Mendota Canal, and 2)
land surface subsidence along the CCID outside canal and the Delta-
Mendota Canal. High_ salinity ard boron consentrations have been
problems in many wells. For the most part, the pumpad water is
generally not suitable for use on crops without blending with the

better guality surface water. Land surface subsidence along the
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Outside Canal was discussed by RDSA (1997), The CCID is presently
undertaking a five million dollar improvement project on tha Out-
side Canal, to raise banks and replace structures due to sub-
gidence. Subsidence along the Daelta-Mendota Canal is shown in

Piguxe 2.

The Mendota Pocl, on the San Joaquin River, is the location
were the Exchange Contractors receive most of the gubstitute water
under the Exchange Contract. For almost two decades, thera hasa
bheaen concentrated groundwater pumping in the Mendota Pool area.
The magnitude of the pumping depends in large part on the yearly
allocations by the USBR to Central Valley Project agricultural con-
tractors. In response to reduced allocations, groundwater pumped
near the Mendota Pool is introduced into the Pool and either
delivered to adjacent Central Valley Project agricultural contrac-
tors directly through pumping facilities ox given cradit for the
groundwater pumped into the Pool and, in exchange, the USBR pxo-
vides deliveries to Westlanda Water District. The potential im-
pacts of the pumping program are water quality degradation, well
interference, and land surface subsidence affecting the Exchange
Contractors gravity canal system headworks facilities and the
Mandota Dam.

The Mandota Pool Group (MP@) transfer pumping began in 1989 to
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make up for some of the cutbacks in deliveries of Central Valley
Project and 8tate Water Project surface watar during the drought.
The greatest MFG transfer pumping was during 1991-1992 and 1594.
There was little MPG transfer pumping between 1585 and 1599, except
for a four-month period in 1597.

A pilot pumping and monitoring program was underxtaken in 1999
to determine the impacts of MP@ transfer pumping on water uaers
within the San Joaquin River Exchange Contractors Watex Authority
{S8JREC) and Newhall Land and Farming Company (MLF) service areas.
Extensive moaitoring of pumpage, water levels, water quality, and
compaction was initiated in 1999 and continues to the present.
This led to a settlemaent agreement, that provided for continued MPG
pumping, constrained by the results of monitoring and other fac-
toxs.

Annual r‘eports are prepared on the results of the monitoring.
The regults of monitoring have been used to revise the pumping pro-
gxam to mitigate adverse impacts. For example, pumpage f£rom the
lower aquifer has been limited, primarily due to drawdowns and land

surfaca gubsldence.

Water-level elevation contours for the upper aquifer (above
the Corcoran Clay) were provided by KDSA (1997 and 2007). These

maps indicate that groundwater enters the upper aquifer from up-
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slope areas along virtually all the west and southwest boundaries
of the Exchange Contractoxs service area. Certailn areas west and
southwast of the Exchange Contractors boundaries contain poor qual-
ity groundwater. The areas include 1) areas recharged by croaks
gouth of lLos Banoz Creek and north of Panocche Creek, 2) the area
gouthwest of Firebaugh-Mendota, and 3) the area south of Ozestimba

Craek.

Urban groundwater issues facing the Cities within the Exchange
Contractors service area were summarised in KDSA (1997). In addi-
tion, cooperative groundwater studies have been done during the
past two decades by the CCID and the Cities of Mendota, Los Banos,
Gustine, and Newman. The Mendota study was completed in February
1999. 8tudies in Los Banos ware completed in 1991 and updated in
1998. pBtudies in Gustine and Newman were completed in 1992 and
updated in 2001. High manganese concentrations in well water have
been a problem in Firebaugh and Mendota. High salianity water was
also a problem in Mendota, prior to aeveral years age. As a result
of the Mendota study (KDSA, 1999), tha City developed a new well
field in the mid-2000's, to mitigate water gquality degradation
coning from the area west of Mendota. The City of Dos Palos de-
veloped a surface water supply because of the poox chemical quality

of the groundwater. 1In and near Los Banos, Newman, and Gustine.
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groundwater of suitable quality for public supply has been de-
valoped through test hole exploration programs. Howaver, a number
of potemtial wall sites have been found to be unsuitable. Plans

are to update the Los Banos study within the next year.

ELEMENTS OF THE PLAN
The eleaments of the original plan wexre divided into two cate-
gories. Implementation of each of the elements proceedad concur-

rently.

This element is subdivided into 1) regional activities, and 2)

site specific (being done to address specific groundwater igsues) .

Regaional Aativities
overall or regional activities to be conducted by the Exchange

Contractors include the following.

Coonexation. The Central Valley Project agricultural contractors

located upslope of the Exchange Contractoxs gervice area have
developed two regional groundwater management plans through the San
Louis and Delta-Mendota Water Authority (Stoddaxd & Asgociates, 1996
a and b}, As part of these plans, gteddard & Associlates (1998 a

and b) prepared asscciated groundwater monitoring plans. Both of
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the management plans are being updated in 2007. In ordexr to moni -
tor the larger connected groundwater basin, future regional moni-
toring would include a coordinated data gathering effort with the
upslope areas. In additionm, Madera County is developing an Inta-
grated Water Management Plan for the area downgradient of the Ex-
change Contractors service area. This plan focuses on overdraft in
non-Districted areas. A program will be pursued such that the
naecessary study is accomplished and water-level measurements and
water sampling results will be coordinated and gathered by each

respeative agency and shared.

Water Levals. Water-level elevation maps will be prepared approxi-
mately every five years. Data gaps in the existing monitoring plan
were filled in accordance to the recommendations contained in the
KDSA 1997 report. A&As parxt of the 2007 update by KDSA, a water-
1evel elevation and direction of groundwater flow map was prapared
for the uppsr aquifer for Spring 2006. gignificant changes fzom
previous maps were discussed in the text. sufficient data were not
available to prepare an updated map for the lower aquifer for the
entire service area for 2006.

Water-level hydrographs were provided for a number of wells in
the RDBA 1997 report. These were evaluated for the period 1962-89, ’
which was considerad a representative long-term period. As part of

this plan update, the CCID updated many of these hydrographs. The
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KDSA 2007 hydrogeologic report update contains a detailed discus-

sion by subarea of the watar-level trends for 1962-2005.

Aguifexr Charaqteristicg. The Exchange Coptractors have comtinued

to obtain specific capacity values £rom pump teste for wells within
the Diatricts. As part of the updated plan, a specific capacity
map vaa prepared by CCID for the mid-2000's, and this was presented
in the 2007 hydrogeologic report update. Updated maps for specific

capacities will be prepared about every £ive years.

Pumpage. Annual measurements and e&stimates of pumpage have been
continved. Pumpage has been determined for each subarea, and di-
vided inte the upper aquifer, the lower aquifer, and composite
(£rom both agquifers). Table 1 provided a pumpage update through

2006.

Subgidence. Three compaction recorders now being operated in the
area. One is at Yearout Ranch, southeast of Mendota, which is
operated by CCID, as part of the MPG monitoring program. A second
18 the Fordel recorder, adjacent to the Mendota Airport, which i
operated by the WPG. The third is along the DMC near Russell
Avenue, vhich is operated by the SL&DMWA. Information on the £irst
two recorders is provided in the annual monitoring reports for the
MPE program.

In addition, the Scripts Institute has established a con-
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tinuous land surface elevation monitoring station (CORS) at & site
about one mile southeast of Mendota., This momitoring will provide

additional information on subsidence near Mendota.

Groundwater Quality. At least every five years, water samples are
obtained from npumercus selected wells for analysis of key con-
stituents. Maps will be periodically prepared to show the geo-
graphic distribution of salacted constituents in the upper and iow-
er aquifers. As part of the 2007 update, an updated map of elec-
trical conductivity was prepared. This map was generally similar
to the previous map, and evidence was presented that indicated the
northeasterly flow of poor quality groundwater has continued in the
Mendota-Firebaugh area. As part of the 2007 update, water qguality
hydrographa were prepared for electrical conductivity of water £xom
district supply wells and other selected wells. These hydrographs

will be updated every several yeaxse in the future.

Site Specific Activities

These activities are to be accomplished in response to spe-
cific groundwater lssues. Many of the activities will be accomp-

lished cooperatively with other entities or made a regquirement of

pumping program.

Surface Water Txansferxg. For wall water substitution transfer
request the following hydzogeologic items will be required:
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1. Locations and types of wells in viciaity, including domestic

and stock walls.

2. Bubsurface geologic conditions, axtent of confinement, and pos-
sibly impactad aquifers. Exiating sactions could be used 1f they
are near the proposed project and repxesentative of conditicons at

the project site.

3. Depth to water, direction of groundwater flow, and any changes
that would occur. Existing water-level maps and hydrographs are
expected to be suitable in most cases. Howaver in areas whare data
gaps are present water-level measurements and preparation of looal
maps are expacted to be necessary.

4. Long-term water-level trends and the status of groundwater

overdraft.
5. Aquifer charactaristics.

G. Potential for land surface subsidence, particularly where

groundwater is confined.

7. Overall water budgets (consumptive use versus recharge) for the

pre-existing situation for the proposes project.

8. Groundwater quality, idemtification of problem constituents,

and the potential migration of poor quality groundwatex.
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9. sSubsurface drainage problems and the possible beneficial im-

pacts of the proposed project.
10. Drawdown projections due to the proposed project.

11. A technical report by a cartified hydrogeclogist including
supporting tables, illustrations, and appendices. The repoxt wiil
document pre-existing conditions and evaluate possible hydrogeo=-

logic impacts of the proposed transfer.

Pgel Pumperg. A process is now in place to monitor the effacts of
MPG pumping in order to monitor potential impacts from future
pumping and in coopexation and participation with other entitias.
As discussed previously, annual xeports on the results of moni-

toring are prepared.

Delta-Mendota Capal Pumpersg. In order to monitor potential impacts
fxom futurs pumping the following monitoring is needed.

1. Annual water-level maps for each zone being pumped.
2. Continuvous water-level recorders.

3., Annual pumpage.

4. Annual reports of the compaction recorder located at Russell

Avenusa,
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5. Water quality maps prepared every five years.
6. Water-level and quality hydrographs.

Qitiea. Fooused groundwater quality studies will be periodically
performed. In the case of Mendota, Newman, Gustine, and Los Banos,
this will reguixe periodic updates of the joint studies previously
accomplished. Firebaugh will require a new study. Attachment B
contains a copy of tha sample MOU to be utilized outlining the

scope of work and subdivision of coasts.

As compilation end analyses
of regional menitoring activities identify areas or pockets of mi-
gration of poor quality groundwater, more focused monitoring in
these areas may be needed. Case by case evaluation of risk to the
groundwatar will be made, and site specific monitoring will be

developed as necessary.

Water Bankipg., There is potential for water banking in the Ex-
change Contractors sexvice area, exclusive of FCWD and the Camp 13
Drainage District. Water banking could involve direct recharge in
baains or stream channels, or in-lieu recharge. In-lieu racharge
genérally invelvas delivering water to users who would otherwilse
have pumped groundwater. When pumping is decreased, watex lavels

tend to recover. Latezr, groundwatex is pumped and delivered to the
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panking partner(s). The in-lieu type of recharge has been prac-
ticed for years in the Semitropic WSD, and is particularly appli-
cable in areas where subsurface geologic conditions aren’t favor-
able for intentional recharge.

Areas considered to have potential for direct rechaxge include
parts of the Columbia Canal Water Co., where depth to the shallow
groundwater is generally more than about 30 feet. There are sev-
eral arecas along tha west side of the CCID whare direct recharge by
basins or stream channels may be possible. Included are the fans
of Los Banos Creek and Orestimba Creek, where permeable deposits
are present, groundwatexr galinity is relatively low, and depth to
water is adequate to allow recharge.

Hydrogeologlic studieas are necessary to batter delineate the
storage space available and to devalop well recovery programs in
target areas. Other potentially competing activities, such as
gravel mining, need to be carefully addressed. In some sreas, such
as parts of the Columbia Canal Co. service area, depth to the shal -
lowest groundwatar is not well known. Iz such areas, exploratory
borings can be used to evaluate potential rastricting layers above
ths water level and the depth to groundwater. Pllot percolation
tegts are nmormally done, using relatively small basina, to deter-
mine probable long-tarm percolation ratas for larger basina.

Mounding calculations can be done, once the transmissivity of the
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shallowest saturated depcsits is known, to determine the watex-~
level rigse expected due to various amounts of recharge.

In-lieu recharge normally involves expanding District surface
water delivery facilities to areas previously served by groundwater
pumpage. The banking partners normally pay for thesa facilities
and in wet years their excese wateXr is delivered to farmers who
then dedrease thelr groundwater pumpage. When the banking partners
need water returned, it is pumped from wells and delivered to the
banking partners, or exchanges of surface water supplies can also

be used.

Drought contingenay strategles are nacessary during timas when
multiple critical water years occur, or when the USBR cannot
provide delivery capacity flexibility during the seven moth period.
An itemized list of drought peried procedures will be developsd and

adopted. Such a li=st might include:

1. Reducing irrigation demand peaks through watex ordering stra-

taegles.

2. purchase of private well water and an agsocliated emexrgency no-

tification and purchase procedure.

3., Maximum pumping from drainage wells and taliwatexr return pumps .
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4. Borrowing space and or water from other Exchange contractors.

5. Provide economic incentives for growers to pump walls mnot

plumbed into the canal systexn.
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SUSTAINABLE MANAGEMENT CRITERIA

11 INTRODUCTION TO SUSTAINABLE MANAGEMENT CRITERIA
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B 23 CCR § 354.22

The Sustainable Groundwater Management Act (SGMA) legislation defines “Sustainability Goal” as “the
existence and implementation of one or more groundwater sustainability plans that achieve sustainable
groundwater management by identifying and causing the implementation of measures targeted to ensure
that the applicable basin is operated within its sustainable yield” (California Water Code [CWC]
§ 10721(u)). SGMA legislation further defines “Sustainable Groundwater Management” as “the
management and use of groundwater in a manner that can be maintained during the planning and
implementation horizon without causing undesirable results” (CWC § 10721{v)). Consistent with these
regulations, the Basin Groundwater Sustainability Agencies (GSAs) have defined “groundwater
management” as GSA actions related to groundwater recharge or extraction within the Basin.

SGMA requires each Groundwater Sustainability Plan (GSP) to develop and implement plans to meet the
defined Sustainability Goal (CWC § 10727(a)) and to include Measurable Objectives (MOs) and Interim
Milestones (IMs) in increments of five years to achieve the Sustainability Goal within 20 years of the
implementation of the 2020 GSPs (CWC § 10727.2(b}(1)).

The SGMA legislation and California Code of Regulations Title 23 (23 CCR) Division 2 Chapter 1.5
Subchapter 2 define terms related to achievement of the Sustainability Goal, including:

¢ Undesirable Result — “one or more of the following effects caused by groundwater conditions
occurring throughout the basin:

(2) Chronic lowering of groundwater levels indicating a significant and unreasonable depletion
of supply if continued over the planning and implementation horizon. Overdraft during 2
period of drought is not sufficient to establish a chronic lowering of groundwater levels if
extractions and groundwater recharge are managed as necessary to ensure that reductions
in groundwater levels or storage during a period of drought are offset by increases in
groundwater levels or storage during other periods.

(3) Significant and unreasonable reduction of groundwater storage.
{4) Significant and unreasonable seawater intrusion.

(5) Significant and unreasonable degraded water quality, including the migration of
contaminant plumes that impair water supplies.

(6) Significant and unreasonable land subsidence that substantially interferes with surface land
uses.

Page 225
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{7) Depletions of interconnected surface water that have significant and unreasonable adverse

impacts on benefictal uses of the surface water.” (CWC § 10721(x});

¢ Minimum Threshold (MT) — “a numeric value for each sustainability indicator used to define
undesirable results” (23 CCR § 351(t));

* Measurable Objective ~ “specific, quantifiable goals for the maintenance or improvement of
specified groundwater conditions that have been included in an adopted Plan to achieve the
sustainability goal for the basin” (23 CCR § 351(s)); and,

* Interim Milestone - “a target value representing measurable groundwater conditions, in
increments of five years, set by an Agency as part of a Plan” (23 CCR § 351(qg)).

Collectively, the Sustainability Goal, Undesirable Results, MTs, MOs, and IMs are referred to herein as
Sustainable Management Criteria {SMCs).

The GSP Emergency Reguiations specify how GSAs must establish SMCs for each applicable Sustainability
Indicator. Sections 12 and 13 describe the Sustainability Goal, Undesirable Results, MTs, and MOs and IMs
developed as part of this GSP.

11.1 Summary of Sustainable Management Criteria

Table SMC-1 summarizes the SMCs for each Sustainability Indicator established for the Delta-Mendota
( Subbasin (Basin). The SMCs development process and justification are detailed in Section 13.
Groundwater conditions relative to the established SMCs will be evaluated in the Basin’s Annual Reports

and monitored within the Basin’s Representative Monitoring Network (Section 14).

Table SMC-1. Summary of Sustainable Management Criteria

Suls; :::::::‘ty Undesirable Results Criteria Minimum Threshold N:;’:j: ‘:::?‘::e
Chronic Lowering | At least one of the following 2015 Low Groundwater 2015 High
of Groundwater | occurs as a result of groundwater | Elevation (Measured or Groundwater
Levels management within the Basin: Approximated Based on Elevation
1. Groundwater levels decline Available Data and Aflowing for | {Measured or

below the established MTs in | a Minimum of 20 Feet of Approximated)

25 percent or more of the Operational Flexibility Between

RMW-WLs for two the MO and MT)

consecutive years, or

More than 10 drinking water

wells are reported as dry in

any given year, or

More than 170 drinking

water wells are cumulatively

reported dry by 2040 (10

wells per year over 17 years).
Reduction in Chronic Lowering of Groundwater | Chronic Lowering of Chronic Lowering of
Groundwater Levels Used as a Proxy Groundwater Levels Used as a Groundwater Levels

k Storage Proxy Used as a Proxy
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su:::::::: LIW Undesirable Results Criteria Minimum Threshold I\f:';se:;ia::e
Seawater Not Applicable Not Applicable Not Applicable
Intrusion
Degraded Water | MTs for a groundwater quality The greater concentration of MT concentration
Quality COC are exceeded in 15 percent of | either: for each RMW-WQ
the RMW-WQs in three 1. The applicable health-based | and COC.

consecutive semiannual screening standard (i.e., the

monitoring events and are caused MCL).
by groundwater management 2. The baseline condition at
within the Basin. each RMW-WQ, defined as

the average measured
concentrations in either: (1)
the last calendar year with
data in the period of 2010-
2014; or if no data are
available from 2010-2014,
{2) the first calendar year
with data after 2014 plus the
maximum annual fluctuation
range.

Land Subsidence [ The extent or rate of subsidence Extent: 2.0 ft of cumulative Extent: 0.0 ft of

exceeds the applicable MT at any | subsidence between 2020 and cumulative
RMS-LS as a result of groundwater | 2040; subsidence after
management within the Basin, 2040

based on a 5-year moving average. | Rate: Maximum five year

moving average rate of 0.2
ft/year of subsidence

Rate: 0.0 ft/yr of
subsidence after
2040

Interconnected MT is exceeded for two Model-estimated Basin-wide Model-estimated
Surface Water consecutive years caused by depletion rate of 12,000 AFY. Basin-wide
groundwater extraction within the depletion rate of
Basin. 6,700 AFY.
Abbreviations:

AFY = Acre-Feet per Year

COC = Constituent of Concern

ft/year = Feet per Year

MO = Measurabie Objective

MT = Minimum Thresholds

RMS = Representative Monitoring Site

RMS-LS = Representative Monitoring Site for Land Subsidence

RMW-WL = Representative Monitoring Well for Chronic Lowering of Groundwater Levels
RMW-WQ = Representative Monitoring Well for Degraded Water Quality
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San Joaquin River Hydrologic Region
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San Joaquin Valley Groundwater Basin

Delta-Mendota Subbasin

¢ Groundwater Subbasin Number: 5-22.07
¢ County: Stanislaus, Merced, Madera, Fresno
¢ Surface Area: 747,000 acres (1,170 square miles)

Basin Boundaries and Hydrology

The San Joaquin Valley is surrounded on the west by the Coast Ranges, on
the south by the San Emigdio and Tehachapi Mountains, on the east by the
Sierra Nevada and on the north by the Sacramento-San Joaquin Delta and
Sacramento Valley. The northern portion of the San Joaquin Valley drains
toward the Delta by the San Joaquin River and its tributaries, the Fresno,
Merced, Tuolumne, and Stanislaus Rivers. The southern portion of the valley
is internally drained by the Kings, Kaweah, Tule, and Kern Rivers that flow
into the Tulare drainage basin including the beds of the former Tulare, Buena
Vista, and Kern Lakes.

The Delta-Mendota subbasin is bounded on the west by the Tertiary and
older marine sediments of the Coast Ranges, and on the north by the
Stanislaus/San Joaquin county line. The eastern boundary follows the San
Joaquin River to Township 11 S, where it jogs eastward and foilows the
eastern boundary of Columbia Canal company to the San Joaquin River, then
follows the Chowchilla Bypass and the eastern border of Farmer's Water
District. It then trends southerly through Township 148 Range | 5E on the
eastern side of Fresno Slough, then follows the Tranquility ID boundary to its
southern extremity. Heading northward, it follows the eastern, northern, and
northwestern boundary of San Joaquin Valley — Westside Groundwater
Subbasin (corresponding with Westlands Water District boundaries).
Average annual precipitation is nine to 11 inches, increasing northwards,

Hydrogeologic Information

The San Joaquin Valley represents the southern portion of the Great Central
Valley of California. The San Joaquin Valley is a structural trough up to 200
miles long and 70 miles wide filled with up to 32,000 feet of marine and
continental sediments deposited during periodic inundation by the Pacific
Ocean and by erosion of the surrounding mountains, respectively.
Continental deposits shed from the surrounding mountains form an alluvial
wedge that thickens from the valley margins toward the axis of the structural
trough. ‘This depositional axis is below to slightly west of the series of rivers,
lakes, sloughs, and marshes, which mark the current and historic axis of
surface drainage in the San Joaquin Valley.

Water Bearing Formations

The geologic units that comprise the ground water reservoir in the Deita-
Mendota subbasin consist of the Tulare Formation, terrace deposits,
alluvium, and flood-basin deposits. The Tulare Formation is composed of
beds, lenses, and tongues of clay, sand, and gravel that have been alternately
deposited in oxidizing and reducing environments (Hotchkiss 1971}. The
Corcoran Clay Member of the formation underlies the basin at depths
ranging about 100 to 500 feet and acts as a confining bed (DWR 1981).
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Terrace deposits of Pleistocene age lie up to severa! feet higher than present
streambeds. They are composed of yellow, tan, and light-to-dark browm silt,
sand, and gravel with a matrix that varies from sand to clay (Hotchkiss
1971). The water table generally lies below the bottom of the terrace
deposits. However, the relatively large grain size of the terrace deposiis
suggests their value as possible recharge sites.

Alluvium is composed of interbedded, poorly to well-sorted clay, silt, sand,
and gravel and is divided based on its degree of dissection and soil
formation. The flood-basin deposits are generally composed of light-to-dark
brown and gray clay, silt, sand, and organic materials with locally high
concentrations of salts and alkali. Stream channel deposits of coarse sand
and gravel are also included.

Groundwater in the Delta-Mendota subbasin occurs in three water-bearing
zones. These include the lower zone, which contains confined fresh water in
the lower section of the Tulare Formation, an upper zone which contains
confined, semi-confined, and unconfined water in the upper section of the
Tulare Formation and younger deposits, and a shallow zone which contains
unconfined water within about 25 feet of the land surface (Davis 1959).

The estimated specific yield of this subbasin is 11.8 percent (based on DWR
San Joaquin District internal data and Davis 1959). Land subsidence up to
about 16 feet has occurred in the southern portion of the basin due to artesian
head decline (Ireland 1964).

Restrictive Structures -

Groundwater flow was historically northwestward parallel to the San Joaquin River
(Hotchkiss 1971). Recent data (DWR 2000) show flow to the north and
castward, toward the San Joaquin River. Based on current and historical
groundwater elevation maps, groundwater barriets do not appear to exist in
the subbasin.

Groundwater Level Tronds

Changes in groundwater levels are based on annual water level
measurements by DWR and cooperators. Water level changes were
evaluated by quarter township and computed through a custom DWR,
computer program using geostatistics (kriging). On average, the subbasin
water level has increased by 2.2 feet from 1970 through 2000. The period
from 1970 through 1985 showed a general increase, topping out in 1985 at
7.5 feet above the 1970 water level. The nine-year petiod from 1985 to 1994
saw general declines in gronndwater levels, reaching back down to the 1970
groundwater level in 1994. Groundwater levels rose in 1995 to about 2.2 feet
above the 1970 groundwater level. Water levels fluctuated around this value
until 2000,

Groundwater Storage

Estimations of the total storage capacity of the subbasin and the amount of
walter in storage as of 1995 were calculated using an estimated specific yield
of 1.8 percent and water levels collected by DWR and cooperators.
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According to these calculations, the total storage capacity of this subbasin is
estimated to be 30,400,000 afto a depth of 300 feet and 81,800,000 af to the
base of fresh groundwater. These same calculations give an estimate of
26,600,000 af of groundwater to a depth of 300 feet stored in this subbasin as
of 1995 (DWR 1995). According to published literature, the amount of
stored groundwater in this subbasin as of 1961 is 51,000,000 af to a depth of
< 1,000 feet (Williamson 1989).

Groundwater Budget (Type B)

Although & detailed budget was not available for this subbasin, an estimate of
groundwater demand was calculated based on the 1990 normalized year and
data on land and water use. A subsequent analysis was done by a DWR
water budget spreadsheet to estimate overall applied water demands,
agricultural groundwater pumpage, urban pumping demand and other
extraction data.

Natural recharge is estimated to be 8,000 af. Artificial recharge and
subsurface inflow are not determined. Applied water recharge is
approximately 74,000 af, Annual wrban and agricultural extractions
estimated to be 17,000 af and 491,000 af, respectively. Other extractions are
approximately 3,000 af, and subsurface outflow is not determined.

Groundwater Quality

Characterization. The groundwater in this subbasin is characterized by
mixed sulfate to bicarbonate types in the northern and central portion with
areas of sodium chloride and sodium sulfate waters in the central and
southern portion. TDS values range from 400 to 1,600 mg/L in the nerthern
portion of the subbasin and from 730 to 6,000 mg/L in the southern portion
of the subbasin (Hotchkiss 1971). The Department of Health Services
(DHS), which monitors Title 22 water quality standards, reports TDS values
in 44 public supply wells to range from 210 to 1,750 mg/L,, with an average
value of 770 mg/L. A typical range of water quality in wells is 700-1,000

mg/L.

Impairments. Shallow, saline groundwater occurs within about 10 feet of
the ground surface over a large portion of the subbasin, There are also
localized areas of high iron, fluoride, nitrate, and boron in the subbasin
(Hotchkiss 1971).

Water Quality in Public Supply Welis

Constituent Group' Numher of Number of wells with a
wells sampled® concentration above an MCL®

Inorganics ~ Primary 47 2

Radiological 47 1

Nitratas 51 4

Pasticides 47 1

VOCs and SVOCs 45 0

Inorganics — Secondary 47 18
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' A description of each member in the constituent groups and a generalized
discussion of the relevance of these groups are Included In California‘s Groundwaler
~ Bullstin 118 by DWR (2003).

¢ Reprasents distinct number of wells sampled as required under DHS Title 22
pragram from 19894 through 2000.

Each well reported with a concentration above an MCL was confirmed with a
second detection above an MCL. This information is intended as an indicator of the
types of activities that cause contamination in a given basin. It represents the water
quality at the sample location. it does not indicate the water quality delivered to the
consumer. More detailed drinking water quality information can be obtained from the
local water purveyor and its annual Consumer Confidence Rapori.

Well Characteristics

Waell yields {gal/min)
Municipal/rrigation Range: 20 — 5,000 Average: 800-2,000
Total depths (ft)
Domestic

MunicipaVIrrigation Range: 50 - 800 Average: 400-600

Active Monitoring Data

Agency Paramater Number of wells
imoeasurement frequency

DWR (incl. Groundwater levels 816 Semi-annually

Cooperators)

DWR (incl. Mineral, nutrient, &

Cooperators) minor element.

Department of Title 22 water 120 Varies

Heaith Servicas quality

{incl. Cooparators)

Basin Management

Groundwater management: Panoche Watar District is approximately 11
months into the AB3030 process and will be
doing a joint plan with other districts and the
counly. San Luis and Delta-Mendota Water
Authority North adopted an AB 3030 plan on
December 5, 1997,

Water agencies

Public Merced County, Fraesno County, Broadview
WD, Centinella WD, Central California 1D,
Davis WD, Del Puarto WD, Eagle Field WD, El
Solyo WD, Farmers WD, Firebaugh Canal
WD, Foothill WD, Fresno Slough WD,
Grasslands WD, Hospital WD, Kern Canon
WO, Laguna WD, Mercy Springs WD,
Mustang WD, Oak Flat WD, Crestimba WD,
Qro Loma WD, Pacheco WD, Panoche WD,
Patterson WD, Romero WD, Salado WD, San
Luis Canal Company, San Luis WD, Santa
Nella C.WD, Sunflowsr WD, Tranquility ID,
Waest Stanislaus 1D, Widren WD, Quinto WD

Private None.
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San Joaquin Valley Groundwater Basin

Westside Subbasin

¢ Groundwater Subbasin Number: 5-22.09
County: Fresno, Kings
» Surface Area: 640,000 acres (1,000 square miles)

Basin Boundaries and Hydrology

The San Joaquin Valley is surrounded on the west by the Coast Ranges, on
the south by the San Emigdio and Tehachapi Mountains, on the east by the
Sietra Nevada and on the north by the Sacramento-San Joaquin Delta and
Sacramento Valley. The northern portion of the San Joaquin Valley drains
toward the Delta by the San Joaquin River and its tributaries, the Fresno,
Merced, Tuolumne, and Stanislaus Rivers. The southern portion of the valley
is internally drained by the Kings, Kaweah, Tule, and Kern Rivers that flow
into the Tulare drainage basin including the beds of the former Tulare, Buena
Vista, and Kern Lakes.

The Westside Subbasin consists mainly of the lands in Westlands Water
District. It is located between the Coast Range foothills on the west and the
San Joaquin River drainage and Fresno Slough on the east. The subbasin is
bordered on the southwest by the Pleasant Valley Groundwater Subbasin and
on the west by Tertiary marine sediments of the Coast Ranges, on the north
and northeast by the Delta-Mendota Groundwater Subbasin, and on the east
and southeast by the Kings and Tulare Lake Groundwater Subbasins.
Average annual precipitation varies across the subbasin from 7 inches in the
south to 9 inches in the north.

Hydrogeologic Information
Water Bearing Formations

The aquifer system comprising the Westside Subbasin consists of
unconsolidated continental deposits of Tertiary and Quaternary age. These
deposits form an unconfined to semi-confined upper aquifer and a confined
lower aquifer. These aquifers are separated by an aquitard named the
Corcoran Clay (E-Clay) member of the Tulare Formation.

The unconfined to semi-confined aquifer (upper zone) above the Corcoran Clay
includes younger afluvium, older alluvium, and part of the Tulare Formation.
These deposits consist of highly lenticular, poorly sorted clay, silt, and sand
intercalated with occasional beds of well-sorted fine to medium grained sand.
The depth to the top of the Corcoran Clay varies from approximately 500 feet to
850 feet (DWR 1981).

The confined aquifer (lower zone) consists of the lower part of the Tulare
Formation and possibly the uppermost part of the San Joaquin Formation.
This unit is composed of lenticular beds of silty clay, clay, silt, and sand
interbedded with occasional sirata of well-sorted sand. Brackish or saline
water underlies the usable groundwater in the lower zone.

Unpublished DWR (San Joaquin District) information indicates specific
yield ranges from 5.1 to 17.8 percent to a depth of 300 feet. The highest
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specific yields are associated with coarser sediments distributed along the
castern portion of the subbasin from the Sierra Nevada Mountains. The
USGS (Williamson and others 1989) used a subbasin average specific yield
of 10.3 percent for groundwater modeling purposes. Earlier USGS work
estimated an average specific yield of 9 percent from a depth of 10 to 200
feet (Davis and others 1959).

Restrictive Structures

Flood basin deposits along the eastern subbasin have caused near surface
soils to drain poorly thus restricting the downward movement of percolating
water. This causes agriculturally applied water to buildup as shallow water
in the near surface zone. Areas prone to this buildup are often referred to as
drainage problem areas.

The Corcoran Clay is a lacustrine diatomaceous clay unit that underlies much
of the subbasin. Within the subbasin it varies in thickness from 20 to 120
feet (Belitz and Heimes 1990). Prior to groundwater development, the
Corcoran Clay effectively separated the upper and lower zones. Numerous
wells penetrate the clay and have allowed partial interaction between the
Zones,

Recharge Areas

Primary recharge to the aquifer system is from the seepage of Coast Range
streams along the west side of the subbasin and the deep percolation of
surface imrigation. Davis and Poland (1957) indicated that secondary
recharge to the upper and lower aguifers occurred from areas to the east and
northeast as subsurface flows.

Groundwater Level Trends

Groundwater levels were generally at their lowest levels in the late 1960s,
prior to importation of surface water. The Central Valley Project began
delivering surface water to the San Luis Unit in 1967-68. Water levels
gradually increased to a maximum in about 1987-88, falling briefly during
the 1976-77 drought. Water levels began dropping again during the 1987-92
drought with water levels showing the effects until 1994. Through a series of
wet years, after the drought, 1998 water levels recovered nearly to 1987-88
levels,

Groundwater Storage

Groundwater Storage Capacity, Davis and others (1959) estimated the
groundwater storage capacity at 10,940,000 af in the depth zone from 10 to
200 feet of the Mendota-Huron storage unit, This was over an area of
639,000 acres and a specific yield varying from 8.0 to 9.6 percent. This
occupies a portion of the upper aquifer.

Using an average thickness of 675 feet (ground surface to top of Corcoran
Clay), specific yield of 9 percent, over an area of 600,000 acres; the storage
capacity of the upper aquifer is approximately 36,500,000 af.

Using a thickness of 1,200 feet from the average base of the Corcoran Clay
to the average base of fresh groundwater, a specific yield of 9 percent, over
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600,000 acres; the storage capacity of the lower aquifer is approximately
65,000,000 af.

Groundwater in Storage. The USGS estimated the water in storage in 1961
was 52,000,000 af (Williamson 1989). This estimate was to a depth of less
than or equat to 1,000 feet.

Using an average depth to water in October 1984 of 111 feet, a specific yield
of 9 percent, over an area of 600,000 acres; the available storage is estimated
to be 6,000,000 af.

Groundwater Budget (Type C)

Davis and Poland (1957) estimated seepage from west side streams
amounted to 30,000-40,000 af per year. For 1951, secondary recharge from
the east into the upper aquifer was 20,000-30,000 af and was 150,000-
200,000 af into the lower aquifer (Davis and Poland 1957).

Westlands Water District (1999) estimated the average deep percolation
between 1978 and 1996 was 244,000 af per year. The District (1998) also
estimated the average applied groundwater between 1978 and 1997 was
193,000 af per year.

Groundwater Quality

Characterization. Groundwaters of the west side of the San Joaquin Valley
are generally of the sulfate or bicarbonate type (Davis and others 1959).

The waters of the upper aquifer, generally, are high in calcium and
magnesium sulfate (Davis and Poland 1957). Groundwater below 300 feet
and above the Corcoran Clay shows a tendency of decreased dissolved solids
with increased depth. Most of the groundwater of the lower aquifer is of the
sodium sulfate type (Davis and Poland 1957). The difference in quality
between the upper and lower aquifers is that the confined zone contains less
dissolved solids (Davis and others 1959). Groundwater in western Fresno
County can have an upper range between 2,000 and 3,000 mg/L (Davis and
others 1959).

DHS data indicates an average TDS of 520 mg/L. in the subbasin with a
range from 220 mg/L to 1,300 mg/L based on the analyses of six Title 22
monitoring wells,

Dubrovsky and others (1993) indicated dissolved solids in shallow
groundwater can be greater than 10,000 mg/L at some locations in the lower
fan areas. One sample had a TDS of 35,000 mgfL..

Impairments. High total dissolved solids is one impairment of groundwater

in the subbasin. Groundwaters at certain locations contain selenium and
boron that may affect usability.
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Water Quality in Public Supply Wells

Constituent Group' Number of Number of wells with a
wells sampled® concentration above an MGL?
Inorganics — Primary 2 o
Radiological 1 0
Nitrates 2 0
Pesticides 2 0
VOCs and SVOCs 2 0
Inorganics — Secondary 2 2

'A description of each member in the constituent groups and a generalized
discussion of the relevance of these groups are included in California’s Groundwater
— Bufletin 118 by DWR (2003).

: Represents distinct number of wells sampled as required under DHS Title 22
program from 1994 through 2000.

Each well reported with a concentration above an MCL was confirmed with a
sacond delection above an MCL. This information is intended as an indicator of the
types of activities that cause contamination in a given basin. It represents the water
quality at the sample location. It does not indicate the water quality delivered to the
consumer. More detailed drinking water quality information can be obtained from the
local water purveyor and its annual Consumer Confidence Report.

Well Characteristics

Well yields (gal/min)

Municipal/lrrigation Ranga: — 560-2,000 Average: 1,100 (Davis
and Poland 1957)

Totat depths (ft)
Domestic Range: - Not Average: Not
daetermined determined
Municipal/trrigation Range: - 120-3,000 Average: 600-1,800
varies by type and
location
Active Monitoring Data
Agency Paramater Number of wells
imeasurement fraquency
Westlands Water Groundwater levels 960 Annually and may vary
District
Westlands Water Miscellaneous Varies
District water quality
Depariment of Title 22 watar 50 Varies
Health Services and  quality
cooperators

Basin Management

Groundwater management:  AB 3030 Plan adopted by Westlands Water

District
Water agencies
Public Wesllands Water District
Private
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Aluvial Groundwater Basins and Subbasins within the Tulare Lake Hydrologic Region
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Pump and Flow Meter Certification

Firebaugh Canal Water District manages its flow data by adhering to manufactures
guidelines and production curves. All pumps are maintained on a yearly basis and checked
for damage and wear to support design specifications of the pumping unit.

Hour meters are read daily and calibrated on a daily basis rate of use at each turnout.

Flow meters are read daily and visually inspected for damage or wear. Flow meters are
removed from service and calibrated / repaired to manufactures specifications on an annual
basis at the district’s shop facility.

The district consults with Cal Poly ITRC staff to gather information on the latest-most up
to date water measurement information. The Mobile Lab will make periodic visits to the
district to perform calibration tests.

Mazjority of the district’s turnouts are measured by propeller meter. The meters are
installed as per manufactures instructions. (Attached)

A few district turnouts are measured by way of meter gates. They have been installed and
maintained per the guidelines for meter gates, produced by the Cal Poly ITRC. (Attached)
District staff follows these guidelines and all meter gates are installed and maintained as
instructed in the guidebook.



anpeuer Meter) INSTALLATION INSTRUCTIONS
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3.0 INSTALLATION INSTRUCTIONS

Proper meter installation is the first step to ensure excellent meter performance. Follow these instructions closely. Consult
an authorized service representative or the factory for any circumstances encountered which are not covered in this manual.

All McCrometer products are tested and inspected during manufacture and prior to shipping. An inspection should be
performed at the time of unpacking to detect any damage that might have occurred during shipment.

3.1 Safety

WARNING!

NEVER ATTEMPT TO REMOVE A METER WHILE THE LINE IS UNDER PRESSURE!

WARNING

«  Any person installing, inspecting, or maintaining a McCrometer flow meter should have a working understanding of
piping configurations and systems under pressure.

«  Before adjusting or removing any meter, be certain the system has depressurized completely.
«  Be careful when lifting meters. Meters can cause serious injury if lifted incorrectly or dropped.
«  Only necessary and appropriate tools should be used when working on a meter. For tools list see page 13.

- Before starting a system, make sure all connections are properly secured. Keep a safe and prudent distance away from
the meter during system start-up.

3.2 BasicInstallation Steps

NOTE
i When cutting a hole in the pipe is required, be sure to use the provided template. It is recommended that four
holes be drilled at the corners of the square for guiding the cut. It is also recommended that the cut be made

WPORIMT on the inside of the lines that are drawn from the template.
1. Apply MolyKote lubricant or equivalent to the saddle gasket and the ID of the U-bolts.
2. Place saddle with gasket in place over the cut out.
3. Place U-bolts underneath the pipe and through the saddle clips.
4. Place the provided washers and nuts on the U-bolts that have been installed through the saddle clips.
5. Start tightening down the nuts evenly in a diagonal or figure 8 pattern.

5a. Tighten the nuts to 40 ft. Ibs.
5b. Tighten the nuts to 60 ft. Ibs.
5c. Tighten the nuts to 80 fts. Ibs.

6. Go back around and loosen all of the nuts. Do not back the nuts completely off of the U-bolts, The goal is to release
force and tension off of the saddle and the gasket.

Repeat steps 5a through 5c exactly as described. Any step that is skipped may result in an improper seal,
Apply pressure/turn on pump.
Verify the saddle is not leaking water. If it is, repeat steps 6 through 8 until the saddle has sealed.

e
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Propelier Meter. INSTALLATION INSTRUCTIONS

T e e
3.3 Straightening Vanes

Special attention should be given to systems using two elbows "out of plane” or devices such as a centrifugal sand separator.
(See Figure 7.) These cause swirling flow in the line that affect propeller meters. Well developed swirls can travel up to 100
diameters downstream if unobstructed. Since most installations have less than 100 diameters to work with, straightening
vanes become necessary to alleviate the problem. (See Figure 8.) Straightening vanes will break up most swirls and ensure
more accurate measurement.

McCrometer’s mainline meters like the MW500 series have vanes included as a standard feature. If your model does not
have straightening vanes (e.g.. M0300 Bolt-On Saddle series}, McCrometer actively encourages installing vanes just ahead
of the meter. Straightening vanes are available in weld-in, bolt-in, and the FS100 and FS200 Flow Straightener. {See Figure
9} For more information on vane instailation, please visit www.mccrometer.com and download the following McCrometer
documents:

«  24510-72  Installation Instructions For Bolt-In Vanes
« 24517-03  Flow Straightener Installation Instructions

)
LS rrei
: TR /
Figure 7. Elbows out of Figure 8. Bolt-in Figure 9. Flow
plane straightening vanes Straightener

3.4 Other Installation Considerations

«  All propeller flow meters are calibrated for a full pipeline only; if less, the flow meter will over register the flow. Although
a minimum line pressure is not necessary for an accurate measurement, a full pipe is necessary.

»  Mc Propeller flow meters can be mounted either horizontally or vertically,. Mc Propeller flow meters are calibrated for
horizontal installation. Vertical mounting can offer some slight advantages due to gravity having a more pronounced
flow conditicning effect in vertical lines. If the meter is to be mounted vertically, please notify the factory at time of
order as the mechanical indicator needs to be calibrated for vertical installations.

= With the meter installed, check the rate-of-flow indicator. It should be stable to the point that it can be easily read.
Some indicator movement is normal due to variations in flow. Erratic movement of the indicator is normally caused
by flow variations and the system should be checked. Drastic variations in flow can decrease meter accuracy. If you
suspect a problem with the meter, please contact your local McCrometer representative.
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3.5 Pipe Run Requirements

Flow meters are velocity sensing devices and are vulnerable to certain upstream disturbances. Because of this, meters
need certain lengths of straight pipe runs before and after the meter. These distances usually relate to the diameter (D) of
the pipe used. Obstructions can include elbows, valves, pumps, and changes in pipe diameter. The uneven flow created by
these obstructions can vary with each system. If your application provides for more than the minimum distance required
of upstream run, use the available distance.

«  Upstream Reguirement: McPropeller meters should be installed a minimum of 5D {with vanes) or 10D (without vanes).
When the meter is installed with less than 10D upstream, the meter should be instalied with vanes. See the table
below. In the case of backflow, chemigation valves, or check valves, which are significant disturbers, we recommend
installation of the meter at a greater distance if possible. 50 (with vanes) or 10D (without vanes) is the minimum
requirement.

« Downstream Requirement: The downstream run should be one to two diameters of straight pipe length after the
meter.

For upstream and downstream piping requirements relating to your specific meter, contact your local McCrometer
representative. (Please be prepared to provide the serial number of your meter.)

Diameter
Required A B
Without S
Straightening vanes
With Straightening
Measure 15" s B
from center of Ell Vit FS 100 Fi
to determine average Stlrtai htL?\Oer ow 1511
location of the propeller tip g

Elbow shown - Other
piping components

can be pumps, valves
and expansions or
reductions

Figure 10, Pipe Run Requirements For Saddle And Tube Style Flow Meters

e
e ]
= VIC
i Page B 24517-11 Rev.4.7 | 11JUL2022




Practical Guide for Metergates (Rev. Nov 2016)
o, ilre, g repot s matergate hitm ITRC Report No. R 15-001

[TRC)===—

moving water in new directions
IRRIGATION TRAINING & RESEARCH CENTER
California Polytechnic State University
San Luis Obispo, CA 93407-0730
Phone: (805) 756-2434 FAX: (805) 756-2433  www.itrc.org

Practical Guide for Metergates
by
Dr. Charles Burt and Dr. Daniel Howes
Rev November 14, 2016

Background

This document contains brief instructions on the use of special round canal gates called “metergates”
for flow measurement. A metergate differs from a traditional canal gate turnout because it has a hole
in the top of the pipe attached to a stilling well downstream of the gate so that the downstream water

level can be measured.

Metergates have been used since the early 1900°s for flow measurement in addition to on/off control.
Recent research conducted by the authors at the Irrigation Training and Research Center has shown
that the existing tables for “Armco”-type metergates, published after the 1950’s, provide good
accuracy for flow measurement (if measurements are made correctly).

Armco-type metergates include round gates from Fresno Valve and Castings (101), Waterman (C-
10), and X-CAD (model unknown) gates. In order to properly use these gates, a hole (5/8 to 3/4 inch
in diameter) must be drilled in the pipe 12 inches downstream of the back face of the gate (or at the
top of a corrugation as close to 12 inches as possible). This hole must be attached to a stilling well at
least 6 inches in diameter that protrudes up to the elevation of the top of the gate frame,

Figure 1 shows a common metergate design drawing.

lrrlgari;;i"i)'aining & Research Center
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Figure 1. Metergate drawing used by various manufacturers, USBR, ete.

ITRC Research

ITRC evaluated the calibration of a variety of Armco-type round and square gates to determine if
( published “metergate” calibration tables are accurate. These gates were installed at the ITRC gate

calibration facility (Figure 2). The gate calibration facility is set up so that the turnout gate is

perpendicular to the main supply channel flow, which is typical in field installations.

g
'
%

R Y Rl AR
Figure 2. ITRC gate calibration facility

Summary of ITRC Research Results

1. A high level of accuracy (+/-5%) was found if all of the following conditions are met:
a. Gate opening range: 20% < Gate opening < 75%
b. Upstream submergence > 0.5D (where D is the gate diameter)
c. Stilling well location was 4” to 12” downstream of the face of the gate
2. The distance downstream of the gate at which the stilling well is located (as long as it is within
the 4” to 12” range) does not have a significant effect on the flow rate obtained using the tables

unless the gate is open more than 70-75% (percent of fully open).

k o Irrigation Training & Research Center
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3. The preliminary evaluation of tangential supply channel flow velocity did not seem to have a
significant impact on the flow through the turnout gates. Supply channel velocities up to 1.9 feet
per second (fps) were examined in this evaluation.

Higher uncertainty (error) occurred at smaller gate openings.

Optimum range of operation for the highest accuracy was an opening between 20% and 75%

under most conditions. Smaller gate openings seemed to be more problematic than larger gate

openings.

6. One issue that is not discussed here but was apparent was the submergence (water level) in the
supply canal above the turnout pipeline. Care should be taken to ensure that the water level
upstream of the top of the turnout pipe remains above (0.5 x gate diameter). The USBR standard
is (I x gate diameter).

b

Correction for Stilling Well 4” from Gate

Standard flow tables are based on a stilling well located 12 downstream of the back of the gate.
Stilling well measurements were made at multiple locations downstream of the gate to analyze the
effects of stilling well location. It was found that, at gate openings less than 70% open, there was
minimal impact on the change in head from any stilling well closer than 12” to the gate. Once the
gate reached an opening of 70% or greater, the AH measurement measured at the closer stilling wells
(e.g., at 4”) began to vary depending on gate size resulting in more significant error.

On average, at gate openings above 75%, the flow rate for a 4” stilling well was 8%-10% greater
than the value shown on a 12” stilling well-based table. This adjustment could be applied in the case
where gates must be opened more than 75%.

Practical Details

Figure 3 shows one recommended configuration for a metergate. There are some significant
differences between Figures 1 and 3. With metergates, “the devil is in the details”. These are
discussed on the next few pages.

Zero Gate Reference Top of Nut
Top of Gate Frame ond top of Stilling Well
must be ot the same elevation
Gate Opening
Upstream |
Meas. i Downstream
. Meas.

Head Difference = Downstream Meas. - Upstream Meas. |

N

he——— Stllling Welf ot least 6" N -
e=

| . Hole drilted in top of pipe (5/8" to 3/4'} \ ];- Downstream pipe
= must ba submerged

||

4

12 -!II
e —

Figure 3. ITRC recommendation for proper metergate installation. These have been improved by Glenn Colusa
1D with pre-cast concrete structures.

Irrigation Tralnir@&_ Research Center
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Practical Detail #1 — The pipe downstream of the metergate needs to be full. The water level needs
to rise to some measurable level in the downstream stilling well.

Practical Detail #2 — Sufficient upstream submergence is needed. The required water level in the
canal, above the top of the pipe, must be at least 1% of the gate (or pipe) diameter. In other words,
if there is a 12” pipe, the water level in the supply canal needs to be at least 6” above the top of
the pipe.

Greaterthan 0.5D

Figure 4. Recommended upstream submergence above the gate to ensure accurate flow measurement

Practical Detail #3 — All of the calibration charts require knowledge of the gate opening, as
measured by the shaft opening. The “zero” gate opening must be properly determined and
marked on the gate shaft. This is not a trivial detail. Specific points are:

1. All measurements of gate opening, as well as the initial marking, must be made after the gate
stem has been lifted (opened). This is because there is some “slop” or movement between
the shaft and the gate itself.

2. The gate stem will move up some distance before the gate plate itself reaches the bottom of
the pipe. The charts depend on knowing the gate opening, not the movement from the gate
seating position. The gate must be closed beyond the bottom of the pipe to seal off
completely. That sealed position is not the “zero” position.

3. There must be some specific way to measure the shaft position when the bottom of the gate
just barely clears the bottom of the pipe — in other words, when there is a “zero opening”.
This is fairly easy to set and measure if the canal is full. The gate is opened until a narrow
strip of paper can be inserted into the crack. Figure 5 shows photos taken at San Luis Canal
Company of a customized tool that is used to detect the actual gate opening, but a similar
device can be used to detect the initial “cracking {zero) open” position..

"~ Irrigation Training & Research Center
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Figure 5. Special tool to detect actual gate opening

4. The shaft needs to be marked in a clear
manner so that operators know where
the “zero” opening is for the gate when
they open the gate. Figure 6 shows a
properly cut notch. It has a sharp
bottom edge that was cut with a
grinding wheel so that the bottom of the
cut is at the same elevation as the top of
the bushing. Notice from the color on
the shaft that the shaft can be lowered
from this position to properly seat the
gate.

The operator will measure from the
bottom of cut to the top of the bushing,
when the gate is open, to determine the
gate opening. This is always measured
after an “uplift” action.

Practical Detail #4 — The stilling well needs to
have sufficient diameter to dampen the
turbulence, and so that operators can see
into it. ITRC recommends a stilling well of
6 — 8” diameter, with an access hole of
about 5/8” or 3/4” diameter.

Figure 6. Proper cut In shaft to mark the “zero™ opening

Irrigation Training & Research Center
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Figure 7. Stilling well is located the correct distance downstream of the gate, but is so small that there will be
tremendous surging (up/down movement), and operators cannot see the water surface

Practical Detail #5 — The stilling well does not need to be centered over the access hole in the top of
the discharge pipe. In general, it is good to have the stilling well close to the gate
frame/bulkhead, so that it can be supported.

Practical Detail #6 — Make it easy to measure the difference in head (between the water level in the
canal, and the water level in the stilling well). In other words, use the same datum {elevation) for
both measurements. Figure 8 shows a stilling well with the top correctly placed at the same
elevation as the gate frame, and with a proper diameter. The top of the stilling well should be
at the same elevation as the top of the gate frame (where the bottom of the nut rests), or
have the same elevation as another reference point. Then the upstream measurement should
be taken from the top of the gate frame to the water level. The downstream measurement should
be taken from the top of the stilling well to the water level. The head difference is the difference
between the upstream and downstream water levels.

t 3
G s i 5 A ]

Figure 8, Stilling well installed on an existing discharge pipe. It is constructed of PVC pipe that is too thin for
long life, but It serves as an example of the correct diameter, position, and height.

Ir;lgarian Training & Research Center
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Figure 9. An old type of dual-stilling well commonly found in Central Californla irrigation districts. One stilling -
well was connected to the canal, and the second was directly over the discharge pipe. The idea of measuring
down into both stilling wells from the same center point was good, but the top of the stilling well was so close to
the ground surface that road maintenance quickly filled these stilling wells with dirt. Also, the side connection
between the canal stilling well and the canal itself was too difficult to clean.

Figure 10. This stilling well is properly located, but it has too small a diameter. The operator also needs to know

the elevation difference between the top of the stilling well and the gate frame, which requires an extra
computation to determine the difference in head across the gate.

Irrigation Training & Research Center
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Figure 11. Correct height of stilling well to match top of gate frame. However, the diameter is too small. Steel
pipe material is good

a A g e

Figure 12, Large diameter stilling well, with cover to minimize having it fill with dirt from the road. Strong
concrete, with the rim of the stilling well at the same elevation as the bulkhead top.

The tables at the end of this report show the key measurements needed to properly use a metergate.
The gate opening should be measured from the top of the gate opening nut to a zero gate opening
reference. As mentioned previously, the zero gate opening reference should be marked with a
grinder at the pate opening nut on the shaft when the gate is just open enough to breach the
bettom of the pipe.

Irrigarton Training & Research Center
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The Glenn-Colusa ID Configuration

Glenn-Colusa ID (GCID) worked with Briggs (a local pre-cast concrete structure company near
Witlows, CA) to incorporate the ITRC recommendations into a pre-cast structure. The following
photos illustrate their solution, which appears to be excellent. Table 1 after the photos includes the
approximate cost breakdown of the installation.

Figure 14. Pre-cast metergate ready for transport

Irrigation Tralning & Research Center
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Figure 15. Installation of GCID metergate

Figure 16, Final concrete for GCID metergate, showing downstream pre-cast outlet box

Irrigation Training & Research Center
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Mendota, California 93640
(559) 655-4761 ¢ (559) 659-1245
Fax (559) 655-3658
(‘ nail: firebaughcanal@sbeglobal.net

BOARD OF DIRECTORS

MIKE STEARNS DARCY VILLERE

President STEPHEN SMITH

DAN McCURDY

Vice President KEVIN HURD
JEFF BRYANT
General Manager

January 4, 2023

To: Firebaugh Canal Water District Landowners and Water Users

From: Jeff Bryant

Subjects: 2023Tiered Wafer Rates, Drainage Service Charge, Water Supply and Land Fallowing
2023 WATER RATES

The tiered water rates for 2023 are as follows:

Tier 1 $18 an acre foot

Tier 2 $20 an acre foot

Tier 3 $25 an acre foot
Tier 4 $30 an acre foot

OO0 DD

These rates remain unchanged, however depending on Water Supply conditions; the Board of Directors has

reserved the right to revisit tiered water pricing at any time this year.

DRAINAGE SERVICE CHARGE

The district has a $20 per acre Drainage Service Charge in place for 2023. We will be sending the first
instaliment of $10 on February 1, 2023. The second will be invoiced on July 1, 2023,

WATER SUPPLY

Although December was wet with above average precipitation, it is early in the water year. The first official

water year classification will come from the Bureau of Reclamation on or around the 15" of February 2023.

LAND FALLOWING REQUESTS
If you plan to fallow your land for a transfer to yourself in a neighboring federal water district, please send
your request in letter form with: field number, ownership / deed information on district and receiving lands and

name of receiving district as soon as possible; but no later than by February 28, 2023.

Please feel free to contact me with questions.

C

100% Cotton Fiber
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BOARD OF DIRECTORS
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President

STEPHEN SMITH
DAN McCURDY
Vice President KEVIN HURD

JEFF BRYANT
To: All FCWD Landowners and Water Users General Manager

From: Jeff Bryant, General Manager

Date: August 8, 2023

Subject: Request for Low Interest Loan / Water Conservation Projects

The Firebaugh Canal Water District continues its low interest loan program for all types of water conservation
and efficient irrigation projects if funding is available. In order to better facilitate fall construction of these
projects, the district requests a project description, map of project lands identifying the field the project would
benefit, together with a price quote from your contractor and any NRCS Funding estimates to be submitted to

the district office no later than Friday September 8, 2023.

If the amounts of requests for projects exceed the available funding, some projects could be delayed until
( the fall of 2024 or longer if the funding is not available. The district’s Board of Directors will review each of
these projects at its September 19, 2023 meeting. The district has increased the funding of projects to $1,500 per

acre benefited.

The District currently grants twenty-five percent of the project at no cost to the grower with the balance being

carried at simple three-percent interest over a five year period.

Repairs or Upgrades on existing systems will need approval from the district’s Board of Directors. If approved a
grant of twenty-Five Percent of the project will be paid once project is complete and all documents have been

submitted to District,

All sub-surface flows leaving the district must be reused at the San Joaquin River Water Quality Improvement

Project.

Source control is the first line of defense in the battle to control subsurface drainage. These practices include

conversion to Y% mile furrows, sprinkler systems and drip irrigation systems. Experimentation has also

proceeded with the timing of pre-irrigation and shallow drainage management to reduce deep percolation.
k, These practices and new irrigation improvements will continue to be implemented to further reduce the

production of subsurface drainage water.

. . 1009 i
Please contact me with any questions at {(559) 655-4{1%‘1 %?"é’ﬁ‘l’f&s.
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JEFF BRYANT
General Manager

September 21, 2023

To: Landowners and Water Users
From: Jeft Bryant, General Manager
Subject: Fall Water Supply

September — October Water Supply

1e water supply for the period September — October 2023 is unlimited; but still counts against your tiered
water use. [f at all possible, start your fall water application as soon as your schedule allows.

November Water / Mendota Dam De-Watering

The district has reduced amount of water for use in November, this water is on a first come first serve
basis. Due to the de-watering of the Mendota Pool for dam repairs, we are planning to conclude the
irrigation season by Thanksgiving.

Please contact me with any questions or concerns. I can be reached at the office; (559) 655-4761 or
by cell at (559) 696-5180.

100% Cotton Fiber
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in recent years were yet ancther

reminder of just how critical it is that
we continue to invest in new infrastructure to
capture and store water to prepare for future
dry years. At the same time, we also need to
work collaboratively today to make the most
of the resources we currently have.

The severe droughts we have seen

Last month, we took a major step to do just
that. The Exchange Contractors are proud
to announce a new partnership along with
the Bureau of Reclamation, Friant Water
Authority, and San Luis & Delta-Mendota
Water Authority to implement a South of
Delta Drought Resiliency Framework,

In short, this agreement marks a new level
of collaboration between the three agencies
involved that will see us voluntarily agree to
set aside and store a portion of our annual
water deliveries for later use in dry years.
Itincludas new investments and financial
commitments for infrastructure projects to
implement the agreement, including the
Delta-Mendota Canal Subsidence Correction
Project, and the Los Banos Creek Detention
Dam Increased Storage Project. Importantly,
this voluntary agreement achieves these
goals while maintaining tong-standing and
historic water rights,

There are significant environmental benefits
to the agreement, which include financial
commitments from the Bureau and the

Exchange Contractors to advance the goals of
the San Joaquin River Restoration Program to
ensure the San Joaquin River flows past Sack
Dam to Mendota Pool.

Additionally, the three agencies have agreed
to resolve previous disputes relating 1o the
Del Puerto Canyon Reservoir Project. As

I've written before in this column, the Del
Puerto Canyon Reservoir Project is a critically
important water conservation and storage
project that is proposed to be built west of
Patterson and south of the Sacramento-San
Joaquin Delta. it will help promote waler
reliability and environmental sustainability by
creating the capacity to store 82,000 acre-feet
of water, while solving the issue of reeccurring
flooding in surrounding areas.

I would like to thank our partner agencies for
their hard work over many months 1o make
this agreemant a reality, as well as the Bureau
of Reclamation for their commitment and
resources, Reclamation Commissioner Camille
Calimlim Touton and Regional Director Emest
Conant for their leadership, Senator Alex
Padilla and Representative Jim Costa for their
support, and our Board of Directors for their
engagement.

For years, the Exchange Contractors have
worked to help find solutions that benefit all
water users in the Central Valley. The South
of Delta Drought Resiliency Framework, and

Continued Page 2



the work that we continue to do today, will mean that we are more
prepared with a more resilient water system when dry times come
again.

This agreement shows what we can accomplish when we come
together and work collaboratively to set aside our disagreements
and focus on the areas where we can all benefit from working in

partnership. | have said before that disputes relating to water are
too often framed as a zero-sum game in which someone wins
and semeone loses. But there is so much more opportunity for
us to work logether in a way where everyone can benefit, and |
hope that this agreement is just one example of many more such
collaborations to come.

Giving Back —

The Community Infrastructure Fund

with our local communities going back generations to the

early days working alongside towns and organizations on
water resource management to more recent efforts in regional
infrastructure development. Our collaborative projects with local
towns have helped build a resilient and thriving Central Valley,
addressing various issues from water management to public health,

The Exchange Contractors have been deeply intertwined

In continuance of this longstanding history, | am proud to announce
the launch of our new Community Infrastructure Fund. This initiative
is designed to support and empower local communities through
financial investments lo foster sustainable growth and resilience in
our region.

Starting this year, our organization will allocate up to two percent of
our annual Net Transfer Revenue to the Community Infrastructure
Fund. These resources will be used to provide grants for a range of
regional projects and initiatives, focusing on projects important to the
wall-being and development of our communities.

We invite proposals from community organizations, non-profits, and
local government bodies. Eligible projects should aim to make a
significant impact in the following areas:

+ Water Resource Development, Management, and
Conservation

¢ Renewable Energy and Electric Power Infrastructure

¢ Recreational Facility Development

e Sewage Treatment Infrastructure

¢ Flood Protection Works

Priority for funding will be given to projects within the service areas
of our four Member Entities: Central California lrrigation District, San
Luis Canal Company, Firebaugh Canal Water District, and Columbia
Canal Company, including but net limited to: Mendota, Firebaugh,
Dos Palos, Los Banos, Gustine and Newman. However, we will also
consider proposals that benefit the broader community beyond these
boundaries but have a direct impact on our service regions.

Interested applicants are encouraged lo submit their proposals

by August 9, 2024, Proposals should detail how the project aligns
with the authorized uses of funds and the expected benefits for the
community. Detailed submission guidelines and application forms
will be available at www.sjrecwa.net/community.

All applications will be reviewed thoroughly by our Community
Infrastructure Committee, with final decisions made by our Board
of Directors. Applicants can expect to receive notification by
September 27, 2024.

This new fund represents our continued commitment to investing in
the future of our communities. We believe that collaboration makes
our region stronger, and we are dedicated to supporting those who
are doing good work in our community. While we continue to make
significant investments in infrastructure and sustainability, we also
want to recognize and support others who are also working to
advance these priorities. We look forward to receiving innovative
and impactful proposals that will help us build a brighter and more
sustainable future for the Central Valley.

For more information, please visit our website or contact our
office directly at {209) 827-8616,

An Update on the San Joaquin River

Restoration Program

ebates over water in California have teo often been

framed as “either/or” questions, where one group wins at

the expense of another. This approach not only leads to
hard feslings and unnecessary combativeness, but also limits
our ability to find true compromises—ones that provide positive,
workable solutions for everyone involved and not just sacrifices.

Take the San Joaquin River Restoration Program {SJRRP) as an
example.

As a quick history, portions of the San Joaquin River would
remain dry for part of the year following the completion of Friant

T L e S g -

e e L —

Dam. This negatively impacted Spring-run Chinock Satmon,
which depend on moving throughout the river for spawning. The
government, agricultural organizations, and environmental groups
were involved in an almost two-decade long legal dispute relating
to these issues.

In 2006, the parties involved agreed on a settiemant, the SJRRP,
with the dual goals of restoring river flows to maintain the salmon
population beiow the Friant Dam while maintaining reliable
water management for users dependent on Friant Dam. While
our organization, the San Joaquin River Exchange Contractors,

Continued Page 3
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were not involved in the lawsuit, we came on board following the
setlement to provide technical and engineering support.

The agreement involved commilments from the federal
government for project funding, commitments from water users to
allocate a portion of their flows for restoration, and a commitment
from environmental Interests to drop legal action and work in
concert with the program.

Today, we remain committed to meeting the goals of the SIRRP
despite significant ongoing challenges. Our member agency,
Central California Irrigation District, is involved in the design
process for a control structure in the Mendota Pool. When
complete, it will allow water to flow into the Mendota Pool for
deliveries by utilizing a fish screen so that migrating salmon will
stay in the main river and not enter the Pool. This connection
for the river is vital for the salmon but will also allow the water
deliveries needed to continue, without significant interruptions for
either use. CCID is currently working toward 90% completion on
the design process and hoping to have it complete and ready to
go to bid for construction later this year,

Down at Sack Dam, another one of our member agencies, San
Luls Canal Company, is working closely with Reclamation to
install a diversion facility with another fish screen to Arroyo Canal.
This will allow for canal operations to continue whila maintaining
spawning fish passage uninterrupted through the River. This
project is aiso advancing toward 90% completion on design, and
SLCC is working closely with the Bureau of Reclamation to see it
through.
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Thase are just a couple of many more projects that are underway,
which when complete will replicate a more natural flow pattern
along the San Joaquin River that both protects the habitat of fish
populations while still allowing for the needed water deliveries
through the region.

However, the progress that has bean made has besn slower than
anyons involved would like, and the reality is that defays resulting
from design changes have consequences, namely increased
costs. During this time of inflation, further delays will only result in
additional expenses in the future. We're hopeful that we will see a
renewed sense of urgency shared by all parties involved to finally
get designs approved, projects fully funded, and construction
underway.

This is not an easy process but progress has been made and
importantly there is gensral agreement as to the necessity
and benefit of the projact, What is needed now Is a collective
commitment to secure the necessary funding to fully complete
these projects, make decisive decisions that allow everyone to
move forward past design phases and into construction, and
avoid futura delays that will only exacerbale the challenges we
face now into the future.

The San Joaquin River Restoration Program is a testament to
what we can accomplish when we work to find common ground
despite our differences to solve the issues we collectively face.
After years of talk, it is time for us to show that we can not only
find agreement, but also implement solutions.

Support for Disadvantaged

Communities

One could spend a lifefime learning the intricacies of California's
water systems and the countless claims and agreements that have
coalesced inlo the structure we have today. it is complicated, yes,
but it also exemplifies how interconnected and interdependent we
are throughout the region and the state. Despite the disagreements
we often see among neighbors that play out in the media, we are at
our best when we are fostering cooperation between different water
users,

Take for example the city of Dos Palos. Through the 1980s, Dos
Palos received its water supply through the Central California
Irigation District's canal system, a member agency of the
Exchange Contractors, to a turnout within the Dos Palos city limits.
That water was treated and then delivered to the city, Dos Palos
evenlually secured a grant to build a pipeline and a treatment plant
to receive water from the California Aqueduct, at which point they
abandoned the connection to the Exchange Contraclors canal and
plugged it off.

This system worked well until 2015, when the growth of moss

and contaminants clogged the trealment plant. Though they were
able lo fix the issue, it reemerged in 2022, causing the city to be
without water for an extended period. Luckily, there was enough
institutional knowledge to remember the old canal connection still
existed and could be reestablished to provide a water source for
the city until the issue was addressed. Though the water was not
suitable for drinking, it sufficed for essential needs during the crisis.
Today, Dos Palos is in the process of improving the treatment plant
to avoid this issue in the future, but the spirit of collaboration and
support remains.

Two of our other neighbors, the cities of Mendota and Firebaugh,
are classified as severely disadvantaged communities by the State
of California. Both are entirely dependent on groundwater but have
faced challenges with their groundwater quality. Mendota's wells
have faced increasingly poor water quality resulting from migration
of poor quality groundwater and the water quality within the city and
upstream of Firebaugh is highly degraded.

We worked closely with both cities on a solution. A dozen years
ago, another of our member agencies, Columbia Canal Company
{CCC), made an arrangement with Mendota to establish wells on
the east side of the river in a iocation where significantly higher
grouncwater quality axists sustainably into the future. This location
is outside of the city's boundary but within CCC'’s area. Years
earlier a similar arrangement was implemented between the City
of Firebaugh and CCC. Both arrangements have been significantly
beneficial to water users in these disadvantaged communities,

Itis true that we are increasingly facing decreased water availability
in the Central Valley because of climate and regulatory changes.
While many may instinctively react by irying to protect what is theirs
at the expense of others, the reality is that we are collectively better
off when we seek solutions that benefit all of us.

This will require coltaboration to increase the capture, recharge,
and storage of water for later use during dry periods. It means
working together on drought year plans like one we are developing
for south of the Delta with mullipte groups agresing lo set aside
water to prepare for drought years. And it means finding common
ground as neighbors and partners to find solutions rather than
opportunities for division.
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A big thank you to everyone who joined up for the San Luis Canal Company Shareholder Lunch!
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The Imigation Training & Research Center {ITRC) was established in 1989 at California Polytechnic
State University, San Luis Obispo, within the BioResource and Agricultural Engineering
Department as a center of excellence, building on a history of contributions to the irrigation industry.

ITRC has a long history of providing pragmatic immigation training and technical expertise to industry,
farmers, imigation districts, and stateffederal agencies. Qur work is approximately 65% direct
technical assistance, 15% training, and 20% research (both applied government-funded, and
industry). Explore our site to learm more about us. As our motto says, we are "moving water in new
directions.”




About ITRC

Faculty & Staff > Facilities >

ITRC is a center of excellence housed within the BioResource and Agricultural Engineering {BRAE) Department of California
Polytechnic State University (Cal Poly) in San Luis Obispo. The linkage to the BRAE Departiment is unique among imigation centers
- [TRC’s organization was specifically developed as such to ensure long-term positive benefits to Cat Poly's academic irrigation
teaching program - which provides long-term benefits to California and the nation. Cal Poly and ITRC are proud of their ability to
combine sophisticated theory with a "hands-on” approach to provide a usable product. Many of the educationat services that ITRC
provides are made possible by our supporters and their generous donations of services, equipment, and funds.

ITRC was officially formed in 1989, and continues to be self-supporting through

contracts. The first commitment of ITRC is to enhance Cal Poly's strong irrigation teaching
program through outside activities in fraining, research, and technical support. Focus areas
include:

« lmigation projects (irvigation district modernization, water balances, river basin retumn
flow issues, SCADA, canal automation, pump automation, flow measurement, energy
consumption, and efficiency);

= Famm imigation (drip, surface, and sprinkler irrigation; drainage; salinity; energy
consumption; irrigation evaluations; evapotranspiration; pumps);

« Landscape {primarily development of urban water conservation programs).

ITRC's modem engineering offices, in
addition to providing professional resources
for ITRC staff, also house two training rooms
and office space for both graduate and undergraduate students. Cutdoors is the
unique Water Resources Facility to demonstrate pumps, pump testing, flow
measurement, SCADA, and canal autornation. Additionally, the autdoor birigation
Practices Field contains a complete assortment of on-fanm and landscape irrigation
systems and equipment.

The center is run by Dr. Charfes Burt (Chairman and Founder) and Dr. Stuzaré
Styles {Director) - both recognized internationally as irrigation experts - with an
excellent professional staff of 13 persons. Additionally, 15-25 students are hired
at any one time to provide support. ITRC utilizes specialists from within and outside the university to provide additional: expertise.
As an example, ITRC has worked for several years with an international team to develop sophisticated canatl automation algarithms.




ITRC is active throughout the western U.S. and the world in irrigation research, technical
assistance, and environmental/energy assessments. For example:

» ITRC has numerous active irrigation district modemization projects throughout California,
as well as in Washington, nosthem Oregon, Colorado, Arizona, ldaho, and Oklahoma. Most
involve some aspect of energy conservation or environmental improvement while
simuitaneously modemizing irmigation districts.

» The World Bank, FAO/UN, UNDP, and others fund ITRC to provide expertise on irrigation
modemization in China, Philippines, Vietnam, Kyrgyzstan, Azerbaijan, India, Pakistan,
Mexico, and many cther countries.

« Manufacturers hire [TRC for a wide variety of projects ranging from testing of polymers in
imigation on field trials, to determining friction on large diameter pipes, to examining the
performance of new sprinklers and drip tape under both field and laboratory conditions.

« ITRC has been a major innovator in water-related peak load reduction and electrical energy conservation for the California
Energy Commission, utilities, and others.

» ITRC actively participates in various water-related technical sessions and workshops of professicnat organizations such as the
US Committee on Irigation and Drainage, and the American Society of Civil Engineers.

Join Our Mailing List!




Center For Irrigation Technology

Irrigation Tech Seminars and Events

Since 2008, the Center for Irrigation Technology {CIT) at Fresno State has conducted the Irrigation Tech Seminar Series. These events
match leading experts with current topics of importance to California farmers The seminars typically last three hours and combine
presentations and discussions with demonstrations on the University Agricultural Laboratory (UAL) - the Fresno State Farm.

Click here for more information about upcoming events.

Partners for the seminars have included the California Department of Food and Agriculture, the Department of Water Resources, and
Pacific Gas and Electric Company. Topics have included:

Water Sources: Wells and Surface Water

Pumps and Irrigation Scheduling

Irrigation Performance: Tips and Tools

Irrigatron Monitoring Systems for Pistachio

Soil Moisture Sensors in Olives

Winterizing Irrigation Systems

Irrigating with Center Pivots

Irrigation Water: Monitoring Tools to Make the Most of Every Drop
Irrigation System Spring Cleaning and Maintenance

Design and Operation of Microirrigation Systems for Permanent Crops
SAP Flow Sensors in Almonds

WATERIGHT: Web-based Irrigation Scheduling

Water Use Efficiency on Drip-irrigated Crops

Fertigation

For more informatio on the Advanced Pumping Efficiency Program (APEP) or other areas, or to propose a seminar topic, contact Bill Green
(woreeniBesulresno edy) or Kaomine Vang (kaomine@csyfresno edu) or call 559.278.2066.

Past Featured Events

CENTER FOR IRRIGATION TECHNOLOGY (CIT)

5370 N. Chestnut M/S OF 18
Fresno, CA 93740

P 559.278.2066
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FIREBAUGH CANAL WATER DISTRICT
RESOLUTION NUMBER - 2024-08

RESOLUTION OF THE BOARD OF DIRECTORS APPROVING FIVE-YEAR WATER
MANAGEMENT PLAN

WHEREAS, THE FIREBAUGH CANAL WATER DISTRICT has previously
developed and submitted a Water Management Plan Five-Year update pursuant to the
guidelines of the Bureau of Reclamation: and

WHEREAS, the Bureau requires that the Water Management Plan Five-Year
update be periodically reviewed and updated; and

WHEREAS, THE FIREBAUGH CANAL WATER DISTRICT has prepared a

"Water Management Plan Five-Year Update" in accordance with the Bureau's current
criteria.

NOW, THEREFORE, BE IT RESOLVED that the Board of Directors approves the
Water Management Plan Five-Year Update and directs that a copy of the Plan, along with a
certified copy of this Resolution, be forwarded to the Bureau of Reclamation; and

BE IT FURTHER RESOLVED THAT the Manager is hereby authorized to sign and

execute on behalf of the Firebaugh Canal Water District any documents related to the Water
Management Plan.

All the foregoing being on motion of Director Villere and seconded by Director Hurd and
authorized by the following vote, to wit:

AYES: Stearns, McCurdy, Villere, Hurd
NOES: None

ABSENT: Smith

ABSTAINED: None

I Hereby Certify that the foregoing resolution is the resolution of said District as duly
passed and adopted by said Board of Directors on the 22nd day of October 2024.

WITNESS my hand and seal of said Board of Directors this 22nd day of October 2024,

M@L
ATTEST:

MIKE STEARNS, President
Firebaugh Canal Water District

Zg?lz B_BX fNT, Secretary

gh Canal Water District



