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PREFACE

This Agricultural Water Management Plan (AWMP or Plan) has been prepared by South San
Joaquin Irrigation District (SSJID or Distriat) accordancevith the requirements of the Water
Conservation Act of 2009 (SBx#) andthe2018 Water Conservation Legislation (AB 1668 and
SB 606) SSJID supplies agricultural water to more than 50,000 acres, and is therefore required
by California law to adopt and implement an AWMP and submit the AWMP to the California
Department of Water Resources (DWR)

SBx7-7 modified Division 6 of the California Water Code (CWC or Code), adding Part 2.55
(commencing with 810608) and replacing Part 2.8 (commencing with 8108@@rticular,

SBx7-7 requires all agricultural water suppliers to prepare and adopt an update to their AWMP
as set forth in the CWC and the California Code of Regulations (CCR) on or Dekwember

31, 2015 The Plan must be updated every 5 years thereafter (818920Additionally, the

CWC requires suppliers to implement certain efficientewananagement practices (EWMPS).

The 2018 Water Conservation Legislation (AB 1668 and SB 606) updated the 2009 Water
Management Planning Act to provide more information and analysis regarding the agricultural
water supplierdés system management and evalua

This Plan is the year update to th8SJID2020AWMP, last adopted and submitted to DWR in
2021in accordance with SBx7. This update to the AWMP must adoptedoy April 1, 203,
andelectronically submitted to DWRo later than 30 days after adoption.

The main resources used to develop thissZan were th&SJID 2020 AWMPtheCWC
itself, thePublic Review Draft 202 AWMP Guidebook and the relevant sections of the CCR.

An AWMP checklistis provided on the following pagéadentifying the location(s) in the

AWMP within which each of the applicable requirements of the CWC and & €&&idressed.

This checklistis intended to support efficient review of the AWMP to verify compliance with the
Law.
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AWMP CHECKLIST

Cross Reference Table of South San Joaquin Irrigation District 2020 Agricultural Water
Management Plan to Relevant Sections of the California Water Code

AWMP Section GUIde.bOd( Description LSS Qodg Sectlon
Location (or as identified)

Preface 1.4 AWMP Required? 10820, 10608.12

Preface3.3 1.4 At least 25,000 irrigatedcres 10853

N/A 1.4 10,000 to 25,000 acres and funding |10853
provided

Preface2.1 1.4 April 1, 2026 update 10820 (a)

Preface2.1 1.4A2 AWMP submitted to DWR no later thar10820(a)(2)(B)
30 days after adoption; AWMP submitt
electronically

Preface2.1 1.48B b-year cycle update 10820 (a)

N/A 1.48B New agricultural water supplier after |10820 (b)
December 31, 2012AWMP prepared
and adopted within 1 year

N/A 16,5 USBR water management/conservatio|10828(a)
plan:

N/A 16,51 Adopted and submitted to USBR withirj10828(a)(1)
the previous four years, AND

N/A 1.6,5.1 The USBR has accepted the water  [10828(a)(2)
management/conservation plan as
adequate

N/A 1.48B UWMP or participation irarea wide, 10829
regional, watershed, or basin wide wat|
management planning: does the plan
meet requirements of SB X72.8

1.21.3 3.1A Description of previous water 10826(d)
management activities

2.2 Appendix G (3.1B.1 \Was each city or county within which | 10821(a)
supplier provides water supplies notifie
that the agricultural water supplier will |
preparing oamendinga plan?

Final Draft

March 2026




2025 SSJID

AGRICULTURAL WATER

MANAGEMENT PLAN

AWMP CHECKLIST

AWMP Section

Guidebodk
Location

Description

Water Code Section
(or as identified)

2.2, Appendix G

3.2B.2

Was the proposegalanavailable for
publicinspection prior to plandoption?

10841

2.2, Appendix G

3.1B.2

Publicly-owned supplier: Prior to the
hearing, was the notice of the time and
place of hearing published within the
jurisdiction of the publicly owned
agriculturalwater supplier in accordanc
with Government Codé0667?

10841

2.2, Appendix G

3.1B.2

14 days notification for public hearing

GC 6066

2.2, Appendix G

3.1B.2

Two publications in newspaper
within those 14 days

GC 6066

2.2, Appendix G

3.1B.2

At least 5 days between publications?
(not including publication date)

GC 6066

N/A

3.1B.2

Privatelyowned supplier: was equivale
notice within its service area and
reasonably equivalent opportunity that
would otherwise be afforded through a
public hearing process provided?

10841

2.2, Appendix G

3.1C.1

After hearing/equivalent notice, was thi
plan adopted as prepared or as modifie
during or after the hearing?

10841

2.2; Appendix G

3.1C.2

Was a copy of the AWMP, amendmeni
or changes, submitted to the entities
below, no later than 30 days after the
adoption?

10843(a)

2.2, Appendix G

3.1C.2

The department.

10843(b)(1)

2.2, Appendix G

3.1C.2

Any city, county, or city and county
within which the agricultural water
supplier provides water supplies.

10843(b)(2)

2.2, Appendix G

3.1C.2

Any groundwater management entity
within which jurisdiction the
agricultural water supplier extracts
or provides water supplies.

10843(b)(3)

2.2, Appendix G

3.1C.3

Adopted AWMP availability

10844
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AWMP Section Guidgbod< Description Pl Qodg Section
Location (or as identified)
2.2, Appendix G 3.1 C.3 Was the AWMP available for public  {10844(a)
review on the agricultural water
supplierdéds I ntern
days of adoption?
N/A 3.1C.3 If no Internet Web site, was an 10844(b)

electronic copy of the AWMP
submitted to DWR within 30 days of
adoption?

2.4 7.5 3.1D.1 Implement the AWMP in accordance |10842
with the schedule set forth in its plan, &
determined by the governing body of th
agricultural water supplier.

3 3.3 Description of the agricultural water |10826(a)
supplier and service area including:

3.3 3.3A1 Size of the service area. 10826(a)(1)

3.3 3.4 3.3A.2 Location of the service area and its 10826(a)(2)
water management facilities.

3.5 3.3A.3 Terrain and soils. 10826(a)(3)

3.6 3.3A4 Climate. 10826(a)(4)

3.7 3.3B.1 Operating rules and 10826(a)(5)
regulations.

3.8 3.3B.2 Water delivery measurements or 10826(a)(6)
calculations.

3.9 3.3B.3 Water rate schedules and billing. 10826(a)(7)

3.10; Appendid® (3.3B.4 \Water shortage allocation policies and|10826(a)(8)
detailed drought plan 10826.2

5.5 3.4 \Water uses within the service area, 10826(b)(5)
including all of the following:

5.5.1 3.4 A Agricultural. 10826(b)(5)(A)

5.5.2 3.4B Environmental. 10826(b)(5)(B)

5.5.3 3.4C Recreational. 10826(b)(5)(C)

5.5.4 3.4 D Municipal and industrial. 10826(b)(5)(D)

5.5.5 3.4E Groundwater recharge, including 10826(b)(5)(E)

estimated flows from deep percolation
from irrigation and seepage

4: 4.1 3.5 A Description of the quantity of 10826(b)
agricultural water supplier's supplies as
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AWMP Section GU|d§bod< Description Pl Qodg Section
Location (or as identified)
4.2 3.5A1 Surface water supply. 10826(b)(1)
4.3 3.5A2 Groundwater supply. 10826(b)(2)
4.4 3.5A.3 Other water supplies, including 10826(b)(3)
recycled water
5.6 3.5A4 Drainage from t he|10826(b)6)
service area.
4.5 3.5B Description of the quality adigricultural | 10826(b)
waters suppliers supplies as:
4.5.1 3.5B.1 Surface water supply. 10826(b)(1)
4.5.2 3.5B.2 Groundwater supply. 10826(b)(2)
4.5.1 3.5B.3 Other water supplies. 10826(b)(3)
4.5.1 3.5C Source water quality 10826(b)(4)
monitoring practices.
5; 5.7 3.6 Annual water budget based on the 10826(c)
quantification of all inflow and outflow
components for the service area.
5.9 3.7C Identify water management objectives | 10826(f)
based on water budget to improve watj
system efficiency
5.10 3.8D Quantify the efficiency of 10826(h)
agricultural water use
6 3.9 Analysis of climate change effect on |10826(d)
future watersupplies analysis
5.10; 7 4 Water use efficiency 10826(e)
7 information required pursuant to §
10608.48.
7:7.5; Table 71; 4.1 Implement efficient water 10608.48(a)
Table 75 management practices (EWMPS)
7.3.1; 7.5; 4.1 A Implement Critical EWMP: Measure th{ 10608.48(b)
Appendix A volume of water delivered to customery
with sufficient accuracy to comply with
subdivision (a) of §531.10 and to
implement paragraph (2).
Final Draft Vi March 2026
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Guidebodk

AWMP Section .
Location

Description

Water Code Section
(or as identified)

7.3.2, 7.5 4.1 A

Implement Critical EWMP: Adopt a
pricing structure for water customers
based at least in part on quantity
delivered.

10608.48(b)

7.4, 7.5 4.1 B

Implement additional locally cost
effective and technically feasible
EWMPs

10608.48(c)

7.4; 7.5 Table 71; 4.1 C

Table 75

If applicable, document (in the report)
the determination that EWMPs are not
locally cost effective or technically
feasible

10608.48(d)

7.4; 7.5 Table 71; 4.1 C

Table #5

Include a report on which EWMPs havi
been implemented and planned to be
implemented

10608.48(d)

7-6; Table 79 4.1 C

Include (in the report) an estimate of th
water use efficiency improvements thay
have occurred since the last report, an|
estimate of the water use efficiency
improvements estimated to occur five i
10 years in the future.

10608.48(d)

N/A 5

USBR water management/conservatio
plan may meet requirements for EWMI

10608.48(f)

N/A 6 A

Lack of legal access certification (if wa
measuring not at farm gate or delivery
point)

CCR§597.3(b)(2)(A)

N/A 6B

Lack of technical feasibility (if water
measuring not at farm gate or delivery
point)

CCR§597.3(b)(1)(B),
§597.3(b)(2)(B)

N/A 6A 6B

Delivery apportioning methodology (if
water measuring not at farm gate or
delivery point)

CCR8597.3.b(2)(C),

Appendix A 6C

Description of water measurement BPJ

CCR 8§597.4(€)(2)

Appendix A 6D

Conversion to measurement to volume

CCR 8§597.4(€)(3)

Appendix A 6 E

Existing water measurement device
corrective action plan? (if applicable,
including schedule, budget and finance

plan)

CCR 8§597.4(€)(4))
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EXECUTIVE SUMMARY

INTRODUCTION

This Agricultural Water Management Plan (AWMP or Plan) has been prepared by the South San
Joaquin Irrigation District (SSJID or Distric
management activitiga accordance witthe Water Conservation Act of 2009 (SBXyandthe

2018 Water Conservation Legislation (AB 1668 and SB .6G8gparation of the AWMP

includes a detailed evaluation of the Distric
implementation of mandatory and other locally esfé¢ctive efficient water management

practices (EWMPSs).

Water for irrigation is foundational to supporting agriculture, the economic engine of San
Joaquin County. In 23, over $3.14 billion in agricultural commodities were producedSan
JoaquinCounty. Key strategies employed by SSJID to support overall water management
objectives are the conjunctive management of surface and groundwater supplies and water
conservation.

Development of the AWMP represents a substantial effort by SSJID to evaluate its water
management, including the development of detailed water balances spanning the period from
2005to 24 for thesix primary water accounting centersthe District

Main Supply CanafMSC) AboveWoodward Reservoir

Woodward Reservoir

MSC Below Woodward Reservoand Main Distributary Canal (MDC)
District Laterals

Irrigated Lands

Drainage System

o gk wh R

The AWMP consists of an introduction to SSJID, its histaryd previous water management

activities; a review of the public participation process to prepare and adopt this AWMP; a
detailed description of the Districtds physic
facilities; an inventory of wateugplies and uses discussion of the District water budget,

water management objective&MOs), and water use efficiency (WUB);discussion of

potential impacts of climate change and adaptation strategies/aluation of the

implementation oEWMPsandcorresponding WUE improvemenendt h e Didsotighti ct 6 s
management plan.

This 205 AWMP has been updated with all required elements described Agtiwultural
Water Management Plannimggulations. The AWMP Checklist included at the beginning of

!San Joaquin County Agricultural Commi ssionerds 2019 C
production in 2019 as $2,617,815,000.
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this Plan provides a croseference between the sections of this AWMP and relevant sections of
the California Water Code (CWC).

WATER MANAGEMENT OBJECTIVES AND ACTIONS
The Districtbs watsaretoo management objective

T Protect and preserve SSJI DO6s water rights

9 Ensurelong er m viability of SSJID6s water deliwv
reliability, and operational efficiency

1 Promote the use of available surface water and protect the sustainable use of groundwater
within the District

Promote efficient and effective darm water use
Provide an affordable water supply to SSJID customers
Ensure SSJID remains financially sound

= =2 =4

Promote SSJI D6s stewardship of the water r
implications to the economy and the environment

To these endsSSJID has conducted and participated in numerous local and regional water
management projects and initiatives, in addition to thetdalay operation and maintenance of

the Districtds supply and distri buateron system
demands while also generating hydropower. Actions of note initiated or completed in e last

years include the following:

1 [Initiated efforts to improve water measurement and improved data management including
the development of addvancedMeteringlnfrastructur§ AMI) Program anc
rehabilitationand maintenance fdistrict drain sites and gages

1 In 2024, the District updated i&rategic Plan tserve asaroad mapfortha st r i ct 6 s
continuous improvement towards achievingal®pted Mission, Vision and Values.
This Strategic Plandentifies the critical issues facing the District now and into the
foreseeabléuture and proposes actionable solutions to resolve these issues

1 Adoption of the Districd s  2Mat@r Master Plato prioritize investments in addressing
aging infrastructure, modernizationtotfh e D iirdgation sestend, and development
of a financing strategy.

1 Continuing to prtnered witlthe Cities ofRipon and Escalothrough theSouth San
Joaquin Groundwater Sustainability Agency (SSJGSA)

1 The SIGSA is one of sixteen membB6Asof theEasernSan Joaquin Groundwater
Authority (ESJGWA) The ESIGWA submittetd DWR a singlerevisedGroundwater
Sustainability Plan (GSP) for tlemtire Subbasinn 2022which was approved by DWR
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1 The ESJGWA submitted an Amended 2024 GSP and Periodic Evaluation to DWR in
January 2025 and is awaiting review amprovalby DWR.

91 Developed a serautomatic water budget totw support District staff in annual updates
to the improved water budget

Recent drought conditions reemphasize the importance of recharge from surface water supplies
for the Eastern San Joaqu@roundwater Subbasin to achieve sustainability, as envistbeed
Sustainable Groundwater Management Act of 2014 (SGM¥elysis shows that seepage and
deep percolation d S J | Sadidaus Rivesurface water supply servesagsrimary source of
recharge to the groundwater systenderlying the District Additionally, surface water

delivered by SSJIDeducesthe neddo r t h e iBatios and municigakcustiomeis

pump groundwater

Groundwater levels continue to decline in areathe east of Stockton and north of SSJID where
surface water supplies are limited. A large cone of depression has formed there, so that
groundwater flow under SSJID now flows northerly rather than to the \Eesténded drought or
other circumstances wdh limit surface water supplies are likely to exacerbate this

condition. SSJIDthrough the SSJGS#orks collaboratively withother GSAs tsupport
implementation of the &SPandto comply withgroundwater recharge targets required by
SGMA. SSJID willcontinue towork with localGSAsto achieve longerm groundwater
sustainability byimplementing projects tmaximize local water supplies, enhance conjunctive
management practices, and recharge the groundwater syistéime. event projects and
management actions do not result in groundwater sustainability, SSJID will support local GSAs
in their efforts to reduce groundwater pumpdenands.

IMPLEMENTATION OF EFFICIENT WATER MANAGEMENT PRACTICES

CWC §10608.448ists sixteen EWMPs aimed at promoting efficient water management.

According to SBx77,twod t hese ar e i c,andtheremalniag fauteenmandat or
Acondi t i oratode iEpWMdnted if technically feasible and locally cost effective.

Of thefourteen conditional EWMPs, SSJIBDimplementing all of those that are technically

feasible at locally cost effective level§he EWMPs, along with past and future implementation
activities by SSJID are described in Table ES

CONCLUSION

Development of this AWMP has provided SSJID with an opportunity to evaluate and describe its
ongoing water management activities and to ev
water management objectives, described above, as well as watelcgisa@fimprovements

from the Statebs perspective. As demonstrate
management and is committed to the ongoing evaluation and implementation of water
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management practices that meet water management objectives. In the future, SSJID will
continue efforts to effectively manage available surface water and groundwater supplies.

Internationally Left Blank
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Table ES1. Summary of EWMP Implementation Status

Water Code
Reference No.

EWMP

Position

Implemented Activities Planned Activities

Critical (Mandatory) Efficient Water Management Practices

10608.48.b(1)

Measure the volume of water delivered tq
customers with sufficient accuracy

Being
Implemened

As of 2020, SSJID has installetbre tharB10 magnetic flow meters, at a cost of approximately $6,000 each. Of this total, 77 meters are installed
Irrigation Enhancement Project area amore thar233 meters are installed elsewhere in the system. These meters measure water deliveries to c|
within +1% accuracy, conforming to the requirements of SB¥Z3 CCR 859). SCADA has been installed on 160 magnetic flow meters (60 magn
fl ow meters since 2015) at a cost of approxi matel y $ 4yto2he DistretaContra
Room.

The District is also seeking grant fundingntove to an¥Advanced Metering Infrastructure (AMplatform using telemetry to report water meter data t
the District. The District also intends to make the datdlableto growers in near real time. The 81 purchase and install the new water meters &
telemetry are estimated to be more than $4 million with ongoing maintenance and replacemeht 2062¢.he District applied for a Water anéinergy
EfficientGrantu nder t he Bureau of Reclamationés Water Smart Progr am.

10608.48.b(2)

Adopt a pricing structure based at least ir
part on quantity delivered

Being
Implemened

SSJID adopted a pricing structure based in part on volume delivered on July 31, 20t@rrdritpricing structure includes$24 per acre flat rate
charge and two tiers of volumetric charges for Aomessurized irrigation servica: 0 T B3gper aftiarge or del i ver i es ug?2 G
chargeof $10 peraf for deliveries in excess @8 inches.SSJID'drrigation Enhancement Projecharges a ongme fee to connect to the system and
$50 peraf pressurization charge

Additional (Conditional) Efficient Water Management Practices

10608.48.c(1)

Facilitate alternative land use for lands wj
exceptionally high water duties or whose

Not Technically

"Lands with exceptionally high water duties or whose irrigation contributes to significant problems" are not known fithaxitterSSJID service area
District Rule #10 in the rules and regulations governing the distribution of water within SSJIBitghehwasteful use of water through the "...flood[in

systems

irrigation contributes to significant Feasible of certain portions of the land to an unreasonable depth or arhddditionally, facilitation of alternative land use is beyond SSJID's jurisdiction;
problems, including drainage. however, SSJID assists customers in impleingrianfarm conservation measures, as describeter EWMP 4
1. M&I wastewaterfrom City of Mantecapplied directly to irrigated 1. Continue existing use of recycled water within SSJID.
Facilitate use of available recycled water lands. 2. Consider requests from all qualifying permitted dischargers fo
that otherwise would not be used Being 2. No additionalavailable recycled water exists within the District servi additional use of recycled water.
10608.48.¢(2) beneficially, meets all health and safety Implemened area that is not alreadgasiblybeneficially used.
criteria, and does not harm crops or soils 3. Riponcurrently uses recycled water for irrigation of city parks and
landscaping.
1. Cost sharing for irrigation improvements and services througlhan 1. Continue facilitating and supporting-darm improvements
Conservation Program in 201irough2014. through EQIP prograras funds are available
Facilitate financing of capital Being 2: Total financing o$2.§mil|ign in 2011through2014 With over110 2. Potentiall)fcontinue the OsFarm Conservation Prograas funds
10608.48.c(3) | improvements for ofiarm irrigation Implemened different landowners pacipating and ¥,132 acres assisted become available

3. Active cooperation with the NRCS to facilitate and provide technicg
assistance for efarm improvements through the NRCS Environmenta|
Quality Incentives Program (EQIP) program.
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Water Code
Reference No. EWMP Position Implemented Activities Planned Activities
Implement an incentive pricing structure 1. The District will review and assess its volumetric charge over
that promotes one or more of the followin 1. SSJIDds volumetric charge pr| toensure thatidentified water management objectives are being
goals: N farm level and discourages excessive drainage (goals A and D). achieved.
|e$/Ae)|,More efficient water use at farm 2. Current pricingnaintains low rates for surfageaterto promote
(B) Conjunctive use of groundwater, conservation of groundwater through in lieu and direct recharge (goal
(C) Appropriate increase of groundwate Being and C). ) _ o _ N
10608.48.c(4) | recharge, 33.5SJ1 D6s I rrigat i oncentiizet rmoneci@ceet n t
L : Implemened L . . .
(D) Reduction in problem drainage, irrigation systems and increases groundwater recharge in lieu and dif
(E) Improved management of recharge (goals A through D).
environmental resources, 4. Conservation Program increases use of surface watesfficient
(F) Effective management of all water S . . e
sources throughout the year by adjusting !rr'lgatlon practlce§ .by encouraging growers who aren't District memb
seasonal pricing structures based on cur join to become eligible for incentives (goals A through D).
conditions.
1. Main Canal ismostlyunlined but provides beneficial groundwater 1. Budgetedover$6 million for additional canal lining installaticor
recharge through seepage. replacement
2. Maintain 312 miles of pipeline. 2. Budgeted ove$4 million for pipeline installation or replacemen
3. Maintain 38 miles of lined channel. 3. Pilot projectfor District crewsto complete perennial shotcrete
4. Maintain 18 miles of unlined channel. lining along sections of the MDC that regularly require excessivd
5. Scheduled maintenance and/or replacement of infrastructure. maintenance.
6. Constructed Van Groningen Reservoir in 1992. 4. SSJID continues to look for opportunities to expand their syst
7. Replaced #eaking 2,800dot longflume with a 13anch diameter capabilities and increase delivery flexibility through improvemen
Expand line or pipe distribution systems, siphon in 1992. . . S 5. 1t i§ a.lnticipated that thg Water Mas.ter Plan Wi|! recomntiead
gnd construct reg_ulatory reservo_ir_s_to Being 8. Constructed facre SIDE reservoir and creksderal intertie pipeline in the Distict construct additional regulating reservoirs.
10608.48.c(5) | increase distribution system flexibility and 2003.
Implemened

capacity, decrease maintenance and red
seepage

9. Constructed -aAcre East Basin regulating reservoir as pathef
Irrigation Enhancement Proje@lso known as the Division 9
Project),completed in 2012.

10. Constructed concrete lining of approximately 2,500 feet of the Mal|
Distributary Canal (MDC) in the 2013 off season.

11. Five additional growersvere addedo thelrrigation Enhancement
Project

12. Replacd approximatelys.8 miles of old pipeline between 2015 and
2020.

13. Reline (shotcrete) 3,000 to 4,000 LF of ditch per year.
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Water Code
Reference No. EWMP Position Implemented Activities Planned Activities
1. Ongoing efforts to facilitate high frequency, low volume deliveries t 1. Continue efforts to facilitate flexible delivery service to
pump customers using pressurized irrigation systems. pressurized irrigation system through operational and infrastruct
2. Irrigation Enhancement Proje@lso known as thBivision 9 improvementspecified in the Water Master Plan that is being
projec) completed in 2012 provides pressurized water on an arrange( developed
demand basis ta current total of 7¢ustomergas of 2020while also 3. Evaluate ontinuel funding ofOn-Farm Conservation Prograom
enhancing delivery service for remaining surface irrigators. ayearto-year basis
3. OnFarm Conservation Progranelpedimprove Districtgrower 4. Continue WIS modernization efforts
coordination. 5. Continue infrastructure improvements to enhance delivery
4. Canal automation andnstruction of rgulating reservoirs and intertie| ~ flexibility to customers, especially those using sprinkler and
pipelinesenhancedlexibility and steadiness, especially to growers neal microirrigation systemsndadndl d
the lowerends of the system. a. additional poupver wall (weir) modifications
Increase flexibility in water ordering by, Being 5. Implementation of SCADA and TruePoietn hances DMs { b. additi_onalflogt valve, automated gates, and remote water |
10608.48.c(6) | and dglivery_to_, water customers within Implemened tradk and manage flows through the distribution system and deliverieg sensor |nstal.lat|ons N . .
operational limits customersimprovingdelivery efficiency and fbeibility . 6. Evaluate and implement additional locally eeffective actions tq
6. Conceptual plan to moderniteeDi st ri ct 6 s Wat er improve flexibility.
(WIS) completed in2020nvi | | al so i mpailaymoe t h
efficiently track and manage flows and deliies
7. Infrastructure improvements to enhamlaivery flexibility to
customersespecially thosasing sprinkler andicroirrigation systems
andthoss er ved atondg hdeadal s
a. 14 powover wall (weir) modifications in pipeline control box
structures in 2012020
b. float valve automated gates, and remote water level sensor
installations for automatic flow regulati@md downstream level
control
1. SCADA at all drop structures along the MDC provides-tiea¢ control 1. Continue and expand monitoring at spill sites to reduce spillag
to prevent spillage. and develop representative data.
2. The Van Groningen Reservoir provides for collection and storage ¢ 2. Install automation at end of FCOC to isolate and control
spillage and reegulation. drainwater
3. The East Basin Reservoirtime Irrigation Enhancement Project area 3. The Water Master Bh may identifyopportunities to expand
captures spillagaearby divisions tailwater and spillage prevention and recovery capabilities.
_ ) ) 4. Campbell Drain (Division 2) collects operational spillage and tailwa
10608.48.¢(7) Construct and operate supplier spill and Being and conveys it into the "B" lateral in Division 3 for reuse.
tailwater recovery systems Implemened

5. Where tailwater drains do not exist, growers may channel tailwater
into District pipelines for redistribution.

6. Intertie pipeline construction for redistribution of excess.

7. Accept tailwater at 36 locations along the upper portions of the MS
and MDC, including spillage and tailwater outflows from OID

8. Continued and expanded monitoring at spill sites to reduce
spillage and develop representative data.
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Water Code
Reference No. EWMP Position Implemented Activities Planned Activities
1. Encourage use of available surface water supplies in lieu of 1. Continue to support GSP implementataxtivitiesand annual
groundwater through construction of pressurized irrigation systems. reporting
2. Provide surface water at a lower cost than that of pumping groundy 2. Continue to encourage conjunctiveein agriculture bysuppying
3. Utilize more than 2@roundwater wells to augment surface water pressurized irrigation service, and sypplyingsurface wateat a
supplies and control shallow groundwater levels. lower rate than the cost ofimping groundwater
4. Constructedrrigation EnhancemerRrojectto provide pressurized 3. Continue to encourage conjunctive use in urban @heasgh the
Increase planned conjunctive use of surf Being surface water. for irrig.atio.n ta currgnt tota! of7 customergas of 2020) SCWSP
10608.48.¢(8) watgr and groundwater within the supplig implemened through 19 miles of pipelines serviagproximately 3,800acres.
service area 5. Ongoing deliveries ofurface water tthe Nick D. DeGroot WTP,
where it is treated and used to supply municipal water dentaralgyh
cities participating in the SCWSP
5. Active participation in local groundwater entities and initiatives
includingthe SSIGSAESIJGWA, and the Eastern San Joaquin Subba:
Groundwater Subbasin Sustainability Fla@onstrucedtwo groundwater
wells to supplement water supply for East Basin.
1. Automation of all 24 lateral headings and all control structures ont 1. SSJID will continue to evaluate opportunities for additional
MSC and MDC to improve customer service while reducing system automation to increase delivery flexibility and steadiness and to
losses. reduce operational spillage.
2. Automation of the SIDE reservoir to maintain steady water supply { 2. Continudnfrastructure improvements to enhance canal
three adjacent laterals. automation
3. Implementation of an extensive SCADA system to provide a. planned installation of 16 new automated gates (Rubicon
) communication, monitoring, and control of automated sites, including SlipMeters, BladeMeters, etc.)
10608.48.c(9) | Automate canal control structures Imp?eerlr?gne d remote on/off control of 28 groundwater wells. b. planned installation of float valves 17 locations for
4. Automation of 19 miles of pipelines and deliveriea turrent total of automatic flow regulation anslipport ofdownstream level
77 customergas of2020)in the Irrigation Enhancement Project control
5. Infrastructure improvements to enhamesal automatian 3. Upgrade and replaeging SCADA and automation infrastructu
a.installation of new automated gatéaupicon SlipMeters, etg.) on the MDC
including one at Valley Home Drop
b. installation offloat valves, automated gates, and remote water lg|
sensor for automatic flow regulation and downstream level contro
B ] 1. SSJID facilitates and promotes customer pump testing and evaluaf 1. Continuefacilitating and promoting customer pump testing
10608.48.¢c(10) Fac!lltate Or promote customer pump Being by providing links on its website to programs that provide these servic programs . . . .
testing and evaluation Implemened . 2. Consider cost sharing for pump efficiency testing as part of is
such as offered by PG&E (http://www.pumpefficiency.org/). . .
farm Water Conservation Prograifireinstated
Designate a water conservation coording _ _ _
10608.48.c(11) who will develop and implement the wate Being 1. SSJID added a permanent, full time water conservation coordinato 1. Continue to employ a full time water conservation coordinatof
management plan and prepare progress| Implemened 2011.

report.

Final Draft

ES-27

March 2026



2025 SSJID

AGRICULTURAL WATER EXECUTIVE
MANAGEMENT PLAN SUMMARY
Water Code
Reference No. EWMP Position Implemented Activities Planned Activities
1. SSJID provides for the availability of water management services 1. Continue current activities.
through scientific irrigation scheduling and soil moisture monitoring 2. Provide regular water usage information as part of implement
conservation measures, for example, as part of itf&m Water volumetric billing.
Conservation Program. 3. Continue dding SCADA monitoring to magnetic flow meters
2. Links to CIMIS and other water management informasioailableon measuring farm deliveries.

District website

3. Periodic irrigation newslettggroduced and distributed to growers, std
and the public

4. Educational materials amdsourceswailable tafarmers, staff, and the
public through .the Districtds v
Provide for the availability of water Being 5. Educational opportunities and presentations offered to the public b
management services to water users. Implemened District staft

6. Historical water use data is available to growers irrfigation
Enhancement Projelso known as thBivision 9 projec}.

7. In 2015 Drought Task Force agdigrowers in improving offiarm
irrigation efficiencies.

8. Made regular water usage information available online to groj
(since 2013)

9. Made orfarm meter readings available to growers online thro
web portal (since 2018)

10. Added SCADA tdl60 magnetic flow meters.

1. SSJID actively evaluates the effect of supplier (Reclamation) and T

10608.48.c(12)

Evaluate the policies of agencies that Dam Projectpolicies and operational practices and seeks policy chang
provide thga suppller_wrgh water to identify Being alleviatewater supply cortgaints. L Cont o
10608.48.¢(13) | the potential for institutional changes to Implemened 2. SSID actively participatein SGMA-related entities and efforts . Continue current activities.

allow more flexible water deliveries and . _ _
(SSJGSA, ESIGWA, implementation of the Eastern San Joaquin

storage.
Groundwater Subbasin GSP)
1. Periodic evaluation and improvements of pumps by performing per
pump efficiency tests to identify cost effective energy and/or water 1. Continue testing and periodic refurbishment or replacement g
10608.48.c(14) Evaluate and improve the efficiencies of Being conservation improvements. pumps and motors.

T the supplierds pum| Implemened 2. Maintainmore than 2@GW pumps 2. Add any new pumps to the existing testing program.
3. Maintain 7 pumps at the East Basin Reservoir and 5 at the SIDE 3. Rebuild deep well operating at 30 percent efficiency
Reservoir.
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2025 SSJID
AGRICULTURAL WATER
MANAGEMENT PLAN INTRODUCTION

1 INTRODUCTION

This Agricultural Water Management Plan (AWMP or Plaas been prepared by the South San

Joaquin Irrigation District (SSJID or District) to describe Ehstrictés leadership iragricultural

water managemengstablished il909, SSJID hagrovided reliable irrigation water service to

its customers in southern San Joaquin Cat$ J | D6 s g o al r enfiaitn si st hteh es ¢
desire and intention to carry on the business of the District in a businesslike and economical
manner to secure the greatest good to the gre

This sectionprovides a description dfie Districtsrich historyof regionalwater management
spanningnore than 15years, a description of legislative requirements related to the contents of
the Pl an, and a summary of previous water man
management objective i8 maintain a reliable, affordable, high quality water supgty

agricultureand other usesWater for irrigatioris foundational to supportiragriculturethe

economic engine ofé& JoaquirCounty. In 2024, over$3.14 billion in agricultural commodities

were produced in the CouRtyKey strategies employed by SSJID to support overall water
management objectives are the conjunathamagement of surface and groundwater supplies

and water conservation.

Section 2describsthe process of preparing the Plan, including public outreach efféetstion

3 provides a detailed background describing SSJHadilities, and the irrigation service area.

Section 4provides an inventory of SSJiDa/ater supplies, which is followed Bection Swith

presentation of detailed water balances for2b@5to 2024 period. Water balancese

presented fosix primary accounting centetsh at r epr esent the District
agricultural service area

Main Supply CanafMSC) AboveWoodward Reservoir

Woodward Reservoir

MSC Below Woodward Reservaand Main Distributary CangdMDC)
District Laterals

Irrigated Lands

Drainage System

= =4 =4 4 A -

Potential climate change effects weather and hydrology, impacts on water supplies, and

adaptation strategies are discussefiention 6 Section 7describeS SJ 1 Ddéds | mpl ement a
Efficient Water Management Practices (EWMPs) and includes an evaluation of EWMP

i mpl ement at i on WaterManagemeeDbjectivesSABAD$) &d W/ater Use

Efficiency (WUE) improvements in general.

2San Joaquin County Ag r4Ccop Repartreports tie grossivakiesoff all agdcultdiral 2 0
production in 24 as $,146586502
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2025 SSJID
AGRICULTURAL WATER
MANAGEMENT PLAN INTRODUCTION

This AWMP has been prepargdaccordance with the requirementsiagisembly Bill (AB) 1668
(May 31, 2018)the Water Conservation Act of 2009 (SBXY, andAgricultural Water
MeasuremeniRequirements undéritle 23 of the California Code of Regulatiof€CR), 8597et
seq, 2011.

1.1 SSJID HISTORY

SSJIDwas formed in 190%nd in1910co-purchaseanehalf intereseachin certain Stanislaus

River water rights and facilities frotwo existing water companieSSJIDb s si st er di str
Oakdalelrrigation District OID), holdstheotherhalf of theoptionsto the rights and desd

Thereafter, th®istricts initiated expansion of thddoth shared storagand conveyanctcilities

as well as individually pursued th@wn improvement to thenespective distribution systems.
Collectively,OID and SSJlIDointly hold pre1914 water rights for diversion ap t01,816.6 cfs

from the Stanislaus River at Goodwin Dam.

Construction of New Melones Reservaind Dam(completed in 1979, Figure1l) replaced the
original Meloned_ake andDam,and operation was transferredibe U.S. Bureau of
Reclamation SBR), impacing the ability of the districts tstoreanddivert waterdespitetheir
senior water rights. In 1988SJID and OID enteradto an operational agreement with USBR
recognizing and protecting the rights of the districts. This agreesaenseason limits dhe
guantity and timing of diversions by
SSJID. The agreemealsoprovides
the districtswith the first600,000 acre
feet (af) ofinflow to New Melones
annuallyas a first prioritywith special
provisions in doughtyears Inflow to
New Melonegepresentsne of the
mostreliable water supplies in
California.

With aseare andreliablewater
supply, SSJIDhasinvested in
infrastructure improvements atite
maintenanceddi st ri ct 6s f aci
the lastl15years Leadershi@nd actiorby the Boardof Directorsand staffhavemaintained

the integrity of the Btrictés operational philosophyf providing high quality water for irrigation

at affordable priceandhaveproactivdy soughtphysical and operationahprovementgo

enhance irrigatioservice SSJID is embarking on efforts to plan for the actions necessary to
maintain and continue to enhance service while protecting local water supplies for generations to

come.

Figure 1-1. New Melones Dam
ties over
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Overthe long history of irrigation iI8SJID, cropping patterns have shifted frdorageand feed
crops grown to support dairy angtdistock operations in the regionrtmre permanent orchard
and vine cropsApproximately82.1% of theirrigated acreageithin SSJD (as of 2@5) are
permanent cropsPredominantly almonds represeiipproximately 69.4% of the cropped
acreage in SSJIDA variety of othercropsare also growincluding wine grapesgorn, pasture,
grains,alfalfa, berries, melonsndstonefruits. The SSJIDdistribution system infrastructure
and operating policigsaveevolvedover time tosatisfy the needs g@ermanent treerops, and
are still generally adequate to meet those needs. However, improved water delivery strategies
are needed to satisfy the evolving irrigation needs of orchards and other specialty crops
particularly as they transition from surface irrigatmethodgo pressurized irrigatiomethods
(micro-irrigation and sprinklers)

1.2 PREVIOUS WATER MANAGEMENT ACTIVITIES IN SSJID

The SSJIDBoard and management recognize timitinuedassessment and updadé the
Di stricto6s p pahdfacilitiessreneeged.oAs a résuBSéalBhas initiated and
completed several foundational effostace the 1980® support long term infrastructure

planning. Actions of note initiated or completed in the last 5 years include the following:

1 [Initiated efforts to improve water measurement and improved data management including
the development of an Advanced Metering Infrastructure (AMI) Program and a
rehabilitation and maintenance for District drain sites and gages.

T I'n 2024, the District updated its Strategi
continuous improvement towards achieving its adopted Mission, Vision and Values.
This Strategic Plan identifies the critical issues facing the District now anthato
foreseeable future and proposes actionable solutions to resolve these issues.

T Adoption of the Districtébés 2022 Water Mast
aging infrastructur e, moderni zation of the
of a financing strategy.

1 Continuing to partner with the Cities of Ripon and Escalon through the South San
Joaquin Groundwater Sustainability Agency (SSJGSA)

1 The SSJGSA is one of sixteen member GSAs of the Eastern San Joaquin Groundwater
Authority (ESJGWA). The ESJIGWA submitted to DWR a single revised Groundwater
Sustainability Plan (GSP) for the entire Subbasin in 2022 which was approved by DWR.

1 The ESJGWA submitted an Amended 2024 GSP and Periodic Evaluation to DWR in
January 2025 and is awaiting review and approval by DWR.

1 Developed a serdutomatic water budget tool to support District staff in annual updates
to the improved water budget.
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Actions of note initiated or completed in the last 15 years include the following

1 Initiated planning for a Water Information System (WIS) and prepared a conceptual plan
to develop the WIS to improve data management.

91 Developed a serautomatic water budget tool to support District staff in annual updates
to the improved water budget.

1 As of 202, installedmore tharB10 magnetic flow meters (77 in the Irrigation
Enhancement Project areapre thar233 elsewhere in the District), at a cost of
approximately $6,000 each. These meters measure water deliveries to customers and
SCADA has been installed on 160 magnetic flow meters (60 since aDa%pst of
$4,200 each. SCADA transmits the water measurement data to the District Control
Room

1 Partnered with Ripon and Escalon to form the South San Joaquin Groundwater
Sustainability Agency (SSJGSA)

1 Through the SSJGSA, joined with other GSAs to form the East San Joaquin Groundwater
Authority (ESJGWA) to develop a single Groundwater Sustainability Plan (GSP) for the
Subbasin that was submitted to DWR ahead of the January 31, 2020 deadline.

1 Funded a feasibility study to assess the costs and benefits of prdvidingt-wide
pressurized service, similar to that provided byithgation Enhancement Projelso
known as the Division 9 Projgct

1 Participated in the San Joaquin County Integrated Regional Water Management Plan.

1 Developed storm drainage agreements with Manteca and Escalon that provide enhanced
safeguards with regard to water quality and quantity standards for water that enters the
Districtds distribution and drainage syste

1 Completion of thdrrigation Enhancement Proje@lso known as the Division 9 Project)
in 2012, resulting in the availability of pressurized water for irrigators with arranged
demand and online ordering, also reducing reliability on groundwater of lesser quality.

T Devel opment and i mpl -EameWateaGonservatioo ProgiarS8is| D6 s
2011, providing direct incentives to SSJID irrigators to utilize available surface water
supplies while implementing water conservation practices

1 In 2011, the District licensed itsvn FederalCommunications<Commission (FCC)
frequency and built eight (8) microwave towarsupport the enhancement of its
Supervisory Control and Data Acquisition (SCADA) system

1 Installation and implementation of TruePoint water ordering software in 2009 to improve
accounting of individual customer deliveries and support volumetric water charges.
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1 Acceleration of capital improvement projects from 2008 through 2010 to create local jobs
and to take advantage of reduced construction.costs

1 Development and implementation of a Flow Measurement Plan in 2010, including phased
measurement improvements at boundary outflows, delivery measurement accuracy
assessment, and pilot testing of delivery measurement alternatives

1 Preparation of a Joint Canal hazard study and completitmpél improvements on the
Joint Canal antUpper Main Supply Canddetween 2005 and 2010 totaling
approximately $5 million

1 Development of a 15 year water balance for 1994 to 2008 in 2009, providing a
benchmark of recent historical water use within the District to allow for assessment of
current water management and planning and evaluation of future improvements

1 Development of the South County Water Supply Program (SCWSP) through a
collaborative and cooperative effort between SSJID, Manteca, Escalon, Lathrop and
Tracy to provide treated surface water to
supply through té construction of the Nick C. DeGroot Water Treatment Plant (WTP),
including 37 miles of transmission pipelitieat also suppliethe Cities of Manteca,
Lathrop and Tracy. Since it was commissioned in 2005, approximately 17,000 af has
been delivered eaglear from Woodward Reservoir to the WTP for treatment and
delivery to the cities currently under contratt.2021, the WTP delivere@4 214 af, the
highest annual productiagince its commissioningndoperats at or near capacity
during peak demand month$he opportunity to provide supplemental water to
muni cipalities was made possible through S
management efforts in the 1980s and 1990s that resulted in significant reductions in
spillage and increased system efficiendyhese improvements increased flexibility and
reliability in the delivery of water for irrigation

1 Development and implementation of the System Improvements for Distribution
Efficiency (SIDE) project in 2003, resulting increased flexibility for system operations
and deliveries in the surrounding area.

Additionally, the District has completed several projects related to Woodvesetvoir,
including hydrologi¢ capacityand dam safety studies as well as various improven@nts
reduce reservoir losses

1.3 OTHER WATER MANAGEMENT ACTIVITIES

In addition to this AWMP and the specific activities listed ab&&JIDhas a long history of
involvement with variousther watemanagement activities at local, regional, and state levels.
These activities include the following:
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1 Eastern San Joaquin Groundwater Authority (ttp://www.esjgroundwater.org/).
SSJID,aspart ofthe South San Joaquin Groundwater Sustainability AQeBSYSSA),
Is a membenf theEastern San Joaquin Groundwater Authqig$JGWA) The
ESJGWAwas establishenh response to the Sustainable Groundwater Management Act
of 2014(SGMA), and functiongo organize coordinateand execut&GMA compliance
effortsamong the @ GSA members in the Eastern San Joaquin Subbasichieve
groundwater sustainability by 2048 S J | invd@vement in the&sSJGSA and the
ESJGWAhas contributed towards theoptionand submittabf the 2022 Revised
Groundwater Sustainability Plan (GSM)ich was approved by DWRThe ESIGWA
submitted an Amended 2024 GSP and Periodic Evaluation to DWR in January 2025 and
Is awaiting review by DWR.

1 San Joaquin County& Delta Water Quality Coalition (www.sjdeltawatershed.org)
The Districtis a member of th8an Joaquin County and Delta Water Quality Coalition
under the Irrigated Lands Regulatory Program of the State Water Resources Control
Board. The San Joaquin County & Delta Water Quality Coalition was established to help
irrigated agriculture meet the requirements of the California Regional Water Quality
Control Board's (RWQCB) Irrigated Lands Regulatory Program (ILRP) in San Joaquin
County, Cahveras County and Contra Costa County. Under the ILRP that was originally
adopted in July of 2003, farmers and ranchers that irrigate their land and have runoff
from that irrigation or rainfall must belong to a coalition or apply for an individual
discharge permit from the Regional Board direc®yior to joining thecoalition in 2Q.0,
SSJIDfiled as an individual discharger under the progeard collected its own water
guality informationbeginning in2004.

9 Tri-Dam Projectand Power Authority (www.tridamproject.com). The TriDam
Project is a partnershipetweenSSJIDandOID that developed@nd nowoperats and
maintairs Donnells and Beardsld®eservoirs above New MelonBgservoirand Tulloch
Reservoibelowon the Stanislaus Rivel he reservoirs are operated for irrigation water
supply and power generatioms well as for recreation and water spofitg-Dam Power
Authority is a joint powers authority of SSJID and OID tbatns andperates the Sand
Bar power generation plant above New Melones Lake.

1 San Joaquin Tributaries Authority (sjtribs.org). The San Joaquin Tributaries
Authority is a coalition of SSJID with Modesto Irrigati@astrict, Turlock Irrigation
District, and the City and County of San Franciadth the mission ohdvancing
collaborative, sustainable water management and flood contrig prioviding
dependable water supplies for agriculture, the environment, and the communities we
serve..
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2 PLAN PREPARATION

2.1 AWMP PREPARATION

This AWMP is the April 1, 202 update to the SSJID AWMPast adopted and submitted to
DWR in 2@1in accordance with SBx7. As described previously, this AWMP has been
prepaed in accordance witthe requirements gkssembly Bill (AB) 1668 (May 31, 2018jhe
Water Conservation Act of 2009 (SBx7, andAgricultural Water MeasuremeRequirements
underTitle 23 of theCalifornia Code of Regulatiof€CR), 8597et seq.2011. This updatd
2025AWMP must be adopteandsubmitted to DWRby May 1, 2026

2.2 PUBLIC PARTICIPATION

Public participation in the developmesftthis Plan includedhe folowing actionsSample
notices, letters, and publication materials are provided in Appendix G.

T

On March 24, 2026, the DistriBtoard of Directorsapproved the Notice of Public
Hearing setting the Public hearing date3d30 A.M., April 7, 2026prior to the adoption
of the 2025 AWMP

On March 24 203, the District sent a letter notifying th€ountesof San Joaquiand
Stanislausand the Cities oManteca Ripon,Escalon Tracy, and_athropof the
preparation andnpendingadoption of the 2025 AWMP

On March31standApril 7", 202, the District piblisheda legal Notice of Public
Hearing to Adopt the 2025 AWMin the Manteca Bulletiper Government Code
Section6066

The District posted thBraft 2025AWMP tot he Di st r i(wviwssid.owefdr
public reviewon March 31, 202 with instructions for reviewers to submit commeaisl
ask questions

[Pending Action]On April 14, 2026, Districttaff presenteca summary of the025
AWMP to theBoard of Directors TheBoard of Directorsubsequentiyeld the Public
Hearing ancddopedthe 2025AWMP,;

On April 15, 2026, District staffubmitted the adopted 2025 AWMP to the Department

of Wate Resource$DWR) through théWVater Use Efficiency Data Portal at
(www.wuedata.water.ca.g@iv

Provision of copies of the adopted AWMP to the following pasiikin 30 days of
adopton:

o Countesof San Joaquiand Stanislaus

o Cities ofManteca, Ripon, Escalgitracy, and Lathrop
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The public is invited to attend all Board meetings with time reserved on each agenda for public

o

© O o o

San JoaquirCounty Library

Local Agency Forration Commission (LAFG) of San JoaquirCounty

California State Library(cslgps@library.ca.gov

Eastern San Joaquin Groundwater Authority

The public, via the SSJID website

comments. The Board members are accessible to the public. The District has a web site

(www.ssjid.com)where the agendas of all Board meetings are published along with the most

recent Board minutes, newsletters and other important information. Commentsscéomiited

via email.

The District distributes a newsletteeriodically topublicize important issues. The District
maintains an open exchange of information with local newspapers and issues press releases on
matters of importance to the publithe District also relies on iSivision Manager¢DMSs) to
keep customers informed of the latest water management information.

2.3 REGIONAL COORDINATION

The District coordinates operation of the-Dam Project cooperatively witBID and

coordinates with neighboriragenciesas appropriatehowever,SSJIDdoes not plan to develop
a regional AWMP at this time due to differences in the institutional, physical, and operational

characteristics of eadstrict.

2.4 PLAN IMPLEMENTATION

SSJID has taken many actions to promote efficient water managtmarghout itgnore than
115 yearhistory. Today, SSJIDxontinues to evaluate and implement additional measures to
accompl i sh

i mproved
management objectives. For purposes of this AWMP, SSJID water management actions have

and mor e

ef fi

cient

been organized arate reported with respect to the Efficient Water Management Practices

(EWMPs) listed in CWC §10608.48.

A summary of thepast and planneidnplementatiorefforts for this AWMP are described in
Section 7 of this AWMP, outlined according to t88/MPs that these efforts support (Tables
specifically
Drought Management Plan (Appendd). Drought resilience efforts are implemented in all
years, while drought response efforts are implemented in years ofshatégey the
rectors.

ES1land 75).0t her

Di stri
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efforts
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3 BACKGROUND AND DESCRIPTION OF SERVICE AREA

3.1 FORMATION

SSJIDwas organized in 1909 unddye Californialrrigation District Acti originally called the
A Wr i g hitwhighgrovided for the organization of irrigation distridts the acquisition or
construction ofrrigation facilities, and for thdistribution of water for irrigation purposedhe
Wright Act wasapproved March 31, 1897 (Statutes 189252 et seq.).

The ditch system that later gave birth to SSaid OlDwasdevelogd by miners in 1858sa
means talivert water from just above tloeirrent location ofsoodwin Danfor mining and
domestic water supply areas around Knights Fergylarvin, 2006) The San Joaqui@ounty
Water Companyateracquiredhediversion rightsandthe x i st i ng 0 Ktchoapcht s
made efforts t@xpand the ditch systeto thewestfor irrigation. Foreclosure prompted trsale
of therights to a local landowner named Abraham Schell in 1858888 Mr. Schell
relinquished ownership to tmewly formedSan Joaquin Land and Water Comparhpo, as
early as 1864hadplanned textend the ditches armlild a countywide distribution systerthat
would supply both water and poweC.onstruction ad funding for the enterprigeroved to be
difficult. With approximately $170,@already spent on constructjaensions amongst the
Company prompted the stockholders to relingosinershipto H.W. Cowell and his partner,
N.S. Harrold who both ownedhe Stanislaus and San Joaquin Wa&empany Being large
landowners, Cowell and Harroldere interested ideveloping a reliable water supply for
irrigation and other usedhad the necessary capital to undertake the magsmyect of tunnel,
ditch, dike, and flume construction

Between 1888 and 190the ditch systemvasextendedsouthwesterlyowards moderday
Lathrop in part by way of Lone Tree Creek, and northerly through Little Johns Creek toward
Farmington The ditch systenrrigatedapproximately 6,000 acres in what is now SSawell
assmall landholdings near Oakd4léreeng 1895) Although there were many important figures
involved in developinghe system, mch of the systef expansiorand eventual success can be
traced back tdAr. Charles Tulloch.

In the early 1860s the Tulloch Family, who owned a flour mill in Knights Ferry, acquired the
upper portions of theriginal Knights Ferry Ditch to power their mdind constructed a new
diversion dam just below the existing Tulloch Da@harles Tulloch was an early member of
the San Joaquin Land and Water Companysawdgreat potential in controlling the water
supplyfor irrigation and electrical generatiowith the ownership of the Knights Ferry Ditch,
Mr. Tulloch built the first hydroelectric powerhousethe Stanislaus River ankcorporated the
Stanislaus Water and Power Company to supply power to Knights Ferry, Qakuahlgral
Modesto. In 1899 Mr. Tulloch and three other prominent local businessmen and landowners
organized the Stanislaus Water Company and purchasedtire Knights Ferry Ditch,

including allwater rights angbartially completedacilities, from the financially troubled
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Stanislaus and San Joaquin Water Company at auction for $27,86@Company expanded the
ditch length to reach near Lathrop, increased its capacityinstalled improved concrete
infrastructure.Under the Tulloch Family interests, the ditch system continued to supply
irrigation and domestic water services under the South San Joaquin Canal and Irrigation
Company and the Consolidated i8sdaus Water and Power Company.

The | i mited capacity of the ATull och foxitcho w
water, and landowners were not willing to fund the construction of a larger system if the water

rights were privatelyield In March of 1909, local landowners Joshua Coviel. West and

P.E. Lunstronpetitioned the San Joaquin County Board of Supervisors totfe®outh Sa

Joaquin Irrigation District under th&right Act, andto authorize a bond isswé $1,875,000

This fundingwould be usedo purchase thedfloch Ditch ando start theconstrudion of new,
largerinfrastructureto supply the roughly 70,000 acres that the Distvimtild encompassAn

election was held on May 11, 1908 whichvoters overwhelmingly sygorted formatiorof the

District (396 to 67 and electedhe first Board of Director@German 1942)

After the task of legal formation was complete, the Board of Directors adopted a plan for
constructing the necessary canals and wakdfor acquiring the necessary property and rights

to carry out the provisions of the act under which it was creatdditional bond issues were

called for by the Board during the initial construction of the system and again during the first few
years of operationThe Board also had the power to levy taxes and land assessments within the
service area to pay for expenseslto repaythe bonds.

A more detailed description of the history of
supplyis providedin Section 4 Inventory of Water Supplies.

3.2 DISTRICT ORGANIZATION

SSJI Dé6s el ected Board of Directors is respons
on behalf of its constituentShe District is organized into fivaivisions with each division

represented bgnedirector(Figure 31). Directorsareelected for a fouyear term by the

registered votergesiding within the division. Elections are held every two years saetims

are staggeredardnl y t wo or three of the directorsod se
The Board of Directors elects a Board President to rubthes t boardmeétisgsand a Vice

President to serve if the Board President is unavailable. The Board President serves-for a two

year termThe Board meets at least twice a month on the second and fourth Tuesdays of the

month. Other meetings may be schedusdheededuring the month.

S S J | fieldisectorsalso serve as board members onftheD a m P r dojnteBoardéok
Directors and as commissioners of tlia-Dam PowerAuthority Board together withthe OID
Board ofDirectors
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TheDi st Generdl Masmagds appointed by thBoard ofDirectors ands the principal
administrative officer of the Districas wellasthe Secretary to the Board of Directors
general, other management staff report to the General Manager, inchelkgsistant General
Manager, Engineering Department Manag#rjgation Operations Managewater Resources
Coordinator and Water Treatment Plant Manageurrently, there are more than 100 District
employees. An organizational chart of the District is providd€igare 32.

3.3 SIZE AND LOCATION OF SERVICE AREA

The District is located in the northeastern portion of the San Joaquin Valley, approximately 15
miles southeast of Stockton and 11 miles north of Modesto, encompassing the cities of Manteca,
Escalon and RiporFHgure 33). All irrigated lands are located north of the Stanislaus River in
southeastern San Joaquin Courlityoodward Reservoir, approximately 6.5 miles of the Lower
Main Supply Canaland 10.5milesof the Upper Main Supply Canal are located in Calaveras
County. The remaining 2.5 miles of theidbSupply Canal (to Goodwin Diversion) are located

in Tuolumne County Modesto Irrigation District (MID) lies to the south, OID lies to the east,

the South Delta Water Agency lies to the west, and the Central San Joaquin Water Conservation
District (CSJWCD) and Stockton East Water District (SEWD) lie to the north.

The District encompasses approximaté®yO000Oacres, of which approximatebp,000acres
were irrigated irR024, the last year for which the SSJID water balance was updated.
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3.4 SSJID DISTRIBUTION SYSTEM

The SSJID distribution systemdgscribedn the subsections below,nc |l udi ng t he Di s1
water supplyand storag@nfrastructurecanals and lateraldrainage and spillage infrastructure,
groundwateproduction infrastructure, and water treatment plant.

3.4.1 Water Supply and Storage

SSJIDdiverts water from the Stanislaus River at Goodwin Dam into the SapplyCanal on
the north side of the River. The JoBupplyCanalwas constructed and owned and operated
by SSJIDandOID, with 72 percentbf the
capacity intended for SSJID a8 percent
intendedfor OID. OID also has aecond
diversion channel on the south side of the
River. Approximately 3.5 miles downstream
of Goodwin Dam, the JoirBupplyCanal

bi furcates into Ol DO
S S J | Upg@esMain Supply Ginal(UMSC,
Figure 34). TheUMSCis the sole
conveyanceening Woodward Reservoigll

of SSJIb s i rr i,adthedickCar e g
DeGrootwater treatment plahtAfter the split - '

with Ol Dé6s NotheUMSCMa i n FQuen3s SSJID Upper Main Supply

continues westwardravelingapproximately 10 Canal

milesthrough 11 tunnels and siphonBhe

| argest of these si phon sfootldhgwobdendflung stguctureviheats o r i
crossed OIl DO sbrilbedat h Canal
naturalgapat amaximum height of 68 feet

from the ground.A fire in 1917 ancamud

slide in the early 1920s damaged the waoode

truss and flumgtemporarilydelaying service

(German 1942) Shortly thereafter the flume

was replaced with a precast concrete

structure that stood until 199&hen it was

replaced with an underground siphon for

earthquake safety concerns

The UMSC terminates athe Walter J.
Woodward ReservoifWoodward Reservoir,
Figure 35). The District onstructed the

Figure 3-5. Woodward Reservoir

3 The Nick C. DeGroot water treatment plant was dedicated in 2005 and currently serves the cities of Manteca,
Tracy, and Lathrop.
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36,000acrefoot WoodwardReservoir in1916to provide much needed stor&ge regulation of
diversionsand as a safeguard against drougrdaday, the reservoicontinues tservethese

purposes and has been a key feaslloaving delivery flexibility andenhancingg SJ I D6s wat er
conservatiorcapabilities

3.4.2 Canalsand Laterals

Controlled discharges froMvoodward Reservoir are channeled in thewer Main SupplyCanal

(LMSC), which traveldirst westward fotwo miles and then south for an additiohab miles

before turning sathwest and traveling 2.2 milésthe headngs of lateralsA, B, and B15 and

the first of14 automated check structerte | ocal |y ref er r e dAtthatpoimats A dr o |
the canal enters theigation service areandthe LMSC becomes the Main Distribution Canal

(MDC), traveling south for 2.2 milesndforming the easteramost boundary of thBistrict.

The MDCsupplesfour more lateraheadingdeforeturning west for the final 10 mile stretch

and supplying theemaining 17 lateral headiagThe MDC is capable of handling flow rates up

to 900cfs.

As of 2024, water is deliveredo approximatelyl,200landownersand2,000parcelsthrough

more tharl,000deliverypointsserved byapproximately350 milesof lateralsoff of the main

canals Originally, the entire lateral system consisted of open, unlined dit€w. time, select
laterals and lateral reaches have either been concrete lined or placeshaalbvecasin-place

(CIP) concrete or PVC pipelineslo reduce maintenance requirements, erosion, and seepage
losseshelow Woodward Reservoir,any canals and ditches in the distribution system were lined
with concrete in the 192@kroughfunding froma $550,000 bond measure passed in 1923.
thel960sa | ow i nterest | oan obtained through the
replacenentof 210 miles of openkannel with buried concrete pipdhe majorityof the
replacement pipe wasstin-place (CIP) Additionally, related standpipes and water control
structuresvere replacedo enhance operability arid conserve additional watei he pipeline
system i s consi deeaain thattrhasiomep emrol ans ypretior boxes that
minimize pressurization of the line.

At present, approximate12mi | es of t he Di st rand8&mies aré agpeéner al s
concretelined ditches The onlypredominantlyunlined open channel is the MD@®taling 18

miles in length Although seepage from the unlined MDC generates beneficial groundwater
recharge, concerns over embankment erosion prompted the construction of approisatiely

fed of concrete lining between drop structures 1 atfthBwascompleted before the start of

2013 irrigation seasoletween 20202024,SSJIDcrewsshotcrete lied approximatelXX feet
alongsectionf the MDC.

3.4.3 System Modernization Projects

The main canal and lateral distribution system remain upstceatnolled as originally
constructed; however, SSJID has implemented a series of system modernization projects to
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improve operational flexibility, delivery efficiency, and flow control. Key projects include the

Van Groningen Regulating Reservoir (1992), the Northwest Reservoir constructed as part of the
System Improvements for Distribution Efficiency (SIDE) Proje®0@), full automation of the

Main Distribution Canal (MDC), and the East Basin constructed as part of the Irrigation
Enhancement Project (Division 9 Project) completed in 2012. These facilities are operated to
increase delivery flexibility, reduce operata spillage by minimizing mismatches between
diversion and delivery, and provide more consistent flow conditions to downstream laterals,
supporting improved efarm irrigation efficiency.

To support these operations, SSJID has installed
automated control structures, including Rubicon i
FlumeGates® (Figure-8) and AquaSystems2000 et
LOPAC® gates, which maintain target flow rates S -
or upstream water levels. These systems are
integrated intothe Disr i ct 6 s S CADA ,
enabling reatime monitoring and remote control. b
Additional automation and flow measurement oo
devices, including SlipMeters® and
BladeMeters®, have been installed throughout th
system to improve delivery control and
measurement aca@gy.

Figure 3-6. Flume Gates at Lateral

SSJID has made significant lotgrm investments Heading

in modernization of the MDC. Initial upgrades

between 1986 and 1989 included installation of automated control structures and integration with
a SCADA system, providing operators with réade data on flows, water surface elevations,

and travel times. Subsequent SCADA upgrades between 1999 andxp@d8ed remote control
capabilities and improved flow measurement at lateral headings, resulting in reduced spill and
improved delivery service. Continued SCARAd automation upgrades have been implemented

to maintain system reliability and incorporate evolving technologies.

The SCADA base station and master control center, constructed in 1996 near the Van Groningen
Reservoir (Figured ) , serves as the Districtbés central
communications, and operational coordination. In support of improved wédecba

accounting, SSJID expanded the SCADA system by installing 18 flow measurement devices at
drain outflow locations. However, accuracy issues at several sites have limited the reliability of
measured outflows.
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In response, the District is undertaking a Drain
Outflow Improvement Study to evaluate site
conditions and data quality and to develop a
structured, prioritized approach for improving
measurement reliability. This effort includes
development of a comprelh®we site inventory,
identification of measurement deficiencies and
data gaps, prioritization of critical outflow
locations, and preparation of a Drain
Measurement Improvement Plan. The studly
also establish a ranking framework to guide
phased implemeation of improvements based
on their relative importance to water balance
accuracy and District operations.

TN

Figure 3-7. SCADA Control Center

Consistent with the 2022 Water Master Plan, these efforts are part of a broader, phased system
modernization strategy supported by a Capital Improvement Plan (CIP) that prioritizes
infrastructure upgrades to improve reliability, operational flexibilityd awerall system

performance. The Water Master Plan emphasizes continued investment in automation, system
control, and analytical tools, including water balance evaluation, to suppoitelongvater
management and operational decisimoaking.

SSJID has also implemented improvements to enhance monitoring and communication,
including development of a licensed communication network and installation of microwave
towers to support SCADA operations.
Additional measurement and automation
upgrades have been completed at key
locations, including Woodward Reservoir ang
major system control points.

With improved control of system inflows,
SSJID has increasingly focused on
modernization of the lateral distribution
system. The Irrigation Enhancement Project
(Division 9 Project) represents a significant
advancement, providing a pressurized pipeli
network serving approximately 3,800 acres
and 77 customers. The system includes a
regulating reservoirgam Bologna Reservir
(Figure 38), pump station with variable frequency drives, pipeline distribution system,
automated flow control, and retane monitaing. This project has improved irrigation

Figure 3-8. Irrigation Enhancement
ProjectSam Bologna Reservoir
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efficiency, reduced reliance on groundwater, and enhanced groundwater recharge within the
District.

In addition, SSJID has implemented operational and structural improvements to better
accommodate increasing use of pressurized irrigation systems. These include installation of float
valves, automated gate controls with downstream water level sensorspdifidations to

pipeline control structures to improve flow regulation and reduce stress on aging infrastructure.
These enhancements provide greater delivery precision, operational flexibility, and system
longevity. Locations of downstream water levels®s are shown in Figure®3

SSJID continues to evaluate and implement system modernization projects consistent with the
Water Master Plan framework, with a focus on improving measurement accuracy, delivery
efficiency, and overall water management capabilities.

s MDC

i“? —":'" istribution System Downstream Level Sensrs @  Downstream Level Sensor
,‘ ? ‘g\x ==l _"' = ] =

-

Creek/Slough

. q Drains
it |

| — Pipelines

]

~—— Canals

Figure 3-9. SSJID Downstream Level Sensor Locations.
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3.4.4 Delivery Structures

Originally, the distribution system was designed to provide irrigation water to growers using
gradedborder,gradediurrow, andlevel basirsurfacerrigation methods.As such delivery
structurego individual fieldscommonly
consist of large valves spaced evenlyaon
pipelinerunning along théead ofthefield
(Figure 310). In many cases, the valves are
installed directly in the SSJID lateral pipeline.
A downstreancontrol structure oii ¢ h e ¢ k
boxo all ows t he ddierv i
all or a portion of the flow out of the upstrea
irrigation valves.

Where field boundaries are not aligned with
the lateral pipeline, an orifice gate within a
check box is typically used to deliver water to
a privately owned pipeline serving the field. In this configuration, surface irrigators apply water
directly through field valves, while pump irrigators utilize concrete sump boxes to provide
limited operational storage and buffer mismatches between deflee rates and pump

capacity.

Figure 3-10. Surface Irrigation Valves

While the system was originally designed for surface irrigation, it has been successfully adapted

to support a growing number of pump and pressurized irrigation deliveries. However, these
adaptations introduce operational constraints and have requireth@mngiinement of delivery
practices, flow control, and measurement appr
system modernization efforts identified in the 2022 Water Master Plan, SSJID continues to

evolve its delivery structures and operatiostahtegies to improve flexibility, accommodate

changing orfarm irrigation methods, and enhance overall delivery efficiency and water

management. Measurement of deliveries is described in detail in Section 3.8

3.4.5 Drainage and Spillage

The Districtmaintains60 milesof dedicated drainage wag$ which 23 miles are buried

pipelines and theremainderareunlined or lined open ditcheS hereis only one main drain

entering the District, Lone Tree Creékiainage generbl flows westely to the San Joaquin

River or northerlyto Lone Tree Creek. Any southerly drainage flows into the Stanislaus River.

The French Camp Outl et Canal (FCOC) runs sout
boundary and is the main collectafrdrainage flowgFigure3-11).

SSJID actively manages drainage flows as part of its overall water delivery system. Where
feasible, drain water is recaptured and redirected into the distribution system to augment
available supply and improve operational flexibility. Two emergency sititions exist on the
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Main Distribution Canal (MDC) near Ripon
5 . and Escalon that discharge to the Stanislaus

River if necessary. Historically, these spills
were used as operational balancing tools,
including when tailwater from upstream
systems entered the District. However, the
need for such spills has been significantly
reduced due to the construction of regulating
reservoirs, increased system automation, and
improved operational controlThe FCOC, in
conjunction with the Escalon Spillway, is
also used to support releasesrf@intenance
of instream flows in coordination with the
U.S. Bureau of Reclamation.

Figure 3-11. French Camp Outlet Canal

I n addition to agricul tural drainage, SSJI DO6s
stormwater through agreements with the Cities of Manteca and Escalon. Stormwater is conveyed
via gravity discharge into open drains and through pump systemsgsblaadje into District

pipelines and canals. As urban development has expanded, some District conveyance facilities

have been repurposed, decommissioned, or transferred for municipal stormwater use. For

example, the Tb Lateral in the western portion of Maatis now used primarily by the City for
stormwater collection.

Accurate measurement of drainage flows is critical to quantifying these operations and
supporting the Districtos 3Ma3tS8IMD completedmaOmin As d
Outflow Improvement Study to evaluate existing measurement conditions and develop a

prioritized plan to improve the accuracy and reliability of drain flow data, particularly at key

boundary outflow locations.

Consistent with the 2022 Water Master Plan, t
reflects an integrated approach to water resources, where conveyance, reuse, operational

flexibility, and infrastructure adaptation are coordinated to suppociesifiwater delivery,

system reliability, and lorterm water management objectives.

3.4.6 Groundwater Production

SSJID owns and operates groundwater production wells to support both groundwater level
management and supplemental water supply. These wells are predominantly located in the
western portion of the District, where groundwater levels are relatively sh&lp@ration of

these wells helps control the high groundwater table while also providing supplemental supply
during periods of reduced surface water availability.
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In recent years, the District has rehabilitated existing wells operating at suboptimal efficiency

and constructed additional wells to address localized capacity constraints within the distribution
system. Siting and development of these facilities have indermed by systerwvide

modernization planning efforts to ensure alignment with l@mm operational needs. These

well s are an i mportant component of the Distr
groundwater management, operational flexibilityd @verall water supply reliability.

3.4.7 Water Treatment Plant

In addition to providing water for irrigation, SSJID supplies treated surface water to the Cities of
Manteca, Lathrop, and Tracy for municipal use. Phase | of the Nick C. DeGroot Water
Treatment Plant (WTP) was completed in 2005 just below Woodward Redearo (Figure 3

12), with water supplied from Woodward Reservoir. Phase Il of the project includes planned
expansion of service to Escalon, while the City of Ripon currently receives untreated surface
water and is evaluating conversion to treated watsicge

The WTP is part of the larger South County
Water Supply Project, which includes a
dedicated pipeline distribution system.
Municipal deliveries are measured using
electromagnetic flow meters to ensure
accurate accountingn 2024, the WTP
delivered nearly 24,000 af aogeratedat or
near capacity during peak demand months.

The Districtds ability to
surface water supplies is supported by tong

Figure 3-12. Nick C. DeGroot Water ~ term system improvements and water

Treatment Plant and Robert O. Schulz  conservation achieved through infrastructure

Solar Farm modernization. These improvements have
allowed SSJID to meet municipal demands

without adversely affecting agricultural deliveries. Consistent with District agreements,
municipal deliveries are subject to the same proportional allocation reductions as agricultural
users during drought conditions.

SSJID completed thRobert O. Schulz Solar Farat the WTP irR0®. The 1.4 MW project,
including nearly 7,000 photovoltaic panels installedldmacres of land offsets the power used to
operate the WTHEelivering significant saxags to WTP customers.

Final Draft 3-17 March 2026



2025 SSJID
AGRICULTURAL WATER
MANAGEMENT PLAN

BACKGROUND AND
DESCRIPTION OF SERVICE AREA

\‘

Service Area Divisions Divisions

Other Features

[ Division One  ++++ MDC*
Division Two Creek/Slough
'~ Division Three Drains
| [ Division Four Pipelines
Division Five —— Canals
¢ - Division Six Reservoirs
"] pistrict Boundary

1

Figure 3-13. SSJID Service Area Divisions

Final Draft

3-18

March 2026



2025 SSJID
AGRICULTURAL WATER BACKGROUND AND
MANAGEMENT PLAN DESCRIPTION OF SERVICE AREA

Intentionally Left Blank

Final Draft 3-19 March 2026



2025 SSJID
AGRICULTURAL WATER BACKGROUND AND
MANAGEMENT PLAN DESCRIPTION OF SERVICE AREA

3.4.8 Operational Divisionsand Water Deliveries

The District is currently divided intsix operationablivisions. A map of tSergiceDi stri c
AreaDivisionsis provided in Figure-33 on theperviouspage. Within divisions, actual field

operations are executed Byvision Manager¢DMs) (Figure 314). SSJIDprovides 24-hour a

day #day a week service during the irrigation season

Based on the Districtds TruePoint electronic
detail below), division size ranges between approximately 4,700 acres and 8,200 acres and
averages approximately 6,500 acres. The number of parcels ggordnanges between 247 and

376 and averages 320. The average parcel size in each division ranges between approximately
16 and 23 acres, and averages about 20 acres. To the extent possible, divisions are organized so
that DMs have control of their watBom the main lateral heading to the tail of their respective
laterals. There are cases, however, where water is passed through one division to the next, rather
than being delivered directly from the Mdistribution Canal

SSJIDhas historically delivered water on a
rotatioral basis. The distribution system and
operating procedures are designed around a 10
day average rotatién The season begins
typicaly in mid-Marchto early April and
continues until early to mi@ctober The

rotation frequencynay varyslightly by division
based on crop types, irrigation methods or user
requests.DMs may operate two separate
rotation frequencies to cater to specific needs.

Figure 3-14. SSJID Division Manager Hi st orically, DMs have use
Measuring Flow to organize water deliveries. One rotation sheet
is prepared for each lateral (or rotational unit),
with the customers listed on the sheet in the order in whichwiiieyeceive water This order is
referred to asthd e | i v edrlmporiant information about each customer is also provided on
t he sheet, i ncluding the c ucsstomemameésd pimaeme , add
number, crop type, (ARN)dSregated@aredge, npnebeiicoarsto n u mb e r
receive irrigation water, and deliveitpw rate.

As part of the modernization process, SSJID transitioned to TruePoint data collection software
program in 2010 to digitally record delivery flow rate and start and stop times (duration) on
laptop computers mounted in the DMs pickup truckbe data isiploadedo a central computer

4 Rotations of 14 or 20 days are provided by some DMs in some divisions as warranted based on customer needs.
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at the main office once per dayhe TruePointwater ordering and tracking systesrdiscussed
further inSection 3.8.

Each division has a dedicated cellular phone used to notify customers of delivery timing and
coordination of water transfers between users. The phones are shared between day and night shift
Division Managers (DMs), providing customers with a single pdicbatact available 24 hours

a day.

Customers typically calDMs to request schedule changes or to report unusual conditions such
as delivery interruptionPrior to the start of a rotation, the DM calls each customer in the
rotationto see ifthey would like water Users can confirm their order or pass until the next
rotation. The rotation schedule &djusted accordinglyPermanent crops are often irrigated
throughout the irrigation season while irrigatwifield crops, alfalfa, etanay begin latebased

on cropspecific water needs

Each DM is responsible for determining how much water their division will nead leasia

daily basisandfor requesting that amount from thentrol roomoperators Typically the

required flow rate is predetermined due to the nature of a rotational delivery systedimited
by the lateral capacityThe control room schedules two times during the day that flow rate
changes can be made at the lateral headifigd the MDC and prefers that the DMs make their
requests accordingly; however, autoethgates and remote control allow changes to be made
more frequently during the height of the sealsased on changes in customer demand
Communication between DMs and whbadquarters is facilitated by a twmay radio system

and cell phones.

The control roonoperatordotal the division requests, calculate thquiredchange from the
current flow rateand initiate changein diversionsat Woodward ReservoifThe releases from
Woodward Reservoir and many of the lateral headings off the MDC are remotely controlled

t hrough t he Di s thystaffin e corr@ rodmBasedys theeDiizequess,

and accounting for travel time from the dam, the control room will remotely adjust the lateral
heading to deliver the requested flow rate¢he requested timeéGates notocatedon the MDC

are typically adjusted by the DM3.he DMs may also cooperatively transfer water between
divisions to manage their rotations, if water is availalfler example, if one division is cutting

10 aubic feet per secondf& and the adjoining division is adding 10 cfs, the water can be
transferred between the two, thereby avoiding routing two flow changes along the main canal.

At the 10day rotation interval, the DM will beginf&uno either at the top end or bottom end of
thedivisionand deliverdi heado of water from one delivery p
established schedylthe capacity of the laterand the quantity ordered from thentrolroom
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3.4.9 Delivery Flexibility

The standard flooheadd d e |l i v e r eisl25 tfoEachrdelivery pointrecaives the

water for a predetermined duration that is established, in part, by the acreage and crop type
served There issome flexibility in the delivery duration to accommodate changes in the required
delivery duration over the course of the irrigation seaBJIDD kterals are typically sized to
convey one, twpor three heads for rotational delivery to growehddong laterals sized to
conveymultiple headsDMs have the ability to deliver to multiple delivery points at the same

time and to allow alternativeotation schedules along the length of the lateral and/or its sub
branches.Whenmore than onewneris served by a delivergpcation the full head is either

split betweercustomerr passed (rotated) from parcel to parcetbgtomerswith the delivery
duration varying according to parcel size and other factors.

Customeréneedshave evolved over timevith irrigation of specialty crops anghcreasing use

of high-frequency long duration, low flow raterigation systems, such asicroirrigation and
sprinklers Based or2024 TruePoint dataapproximately 8% of the delivery evenis SSJID

had a reported flow ratf 4 cfs or less. These deliveries were responsible for nearly half of the
volume delivered that year.

To better meet thesvolvingneedsSSJIDD BMs consider and accommodate the best of
their ability, delivery requests from growengho desie to irrigate outside of their scheduled
rotation. Ultimately, requests are considered and appravéue discretion of the DM and war
from division todivision based on operational constrainiBivisions with high concentrations of
pressurized irrigation systerase generally able to successfully provadeangeedemand
delivery.

Delivery start times are arrangeshdshutoff times are scheduled at the same time that the water
order is placed Shutoff times may be modified by the irrigator in coordination withDive

subject to the capacignd operational constraints of the distribution syst&ivision Managers

may also schedule two separate rotations within the same lateral pipakni@r flood irrigators

(25 cfs) and one for micratigators (typically 206¢cfs, of ten referrd to as
Often times this is not possiblendthe DM will insteaddeliver apumphead to micreor
sprinklerirrigators and deliver the remaining partial head to a user who may flood irrijaite.

requires additional coordination and effort by the DM.

As theamount of pressurized irrigation hasreasedit hasbecane increasingly difficult to
provide the desired flexibilityo sprinkler and micrairrigators while maintaining existing levels
of service to surface irrigatoveithout system modernizatiorin responseSSJIiDhas and
continues to modernize its distribution system and update operational procedures to provide
flexibility and equityto its customersConjunctive use of water through installation of prilate
ownedgroundwater welland operation dDistrictownedwellsis common in SSJIDThe
advantayes of privatly-ownedwells to gowersinclude completdlexibility in providing water

Final Draft 3-22 March 2026



2025 SSJID
AGRICULTURAL WATER BACKGROUND AND
MANAGEMENT PLAN DESCRIPTION OF SERVICE AREA

for frost protection, chemigatioandfertigation, and to better align irrigations with crop water
demands, field activitiegnd harvest.

Woodward Reservoir iskeyt o S SabilityRaofer flexible service The Reservoiis
operated to maintain a specitiownstream flow rateSSJID operators coordinate wite Tri-
Dam project personnéb adjustGoodwinDamdiversionsasneededo maintaintarget storage
amounts If downstreandemandncreasestequiringan increasén releasesit the Reservoir the
Superintendenthecks whether the change can be made withingkeationalimits described
below. Unlessconstrained by operational limite Superintendentequestshe operator at the
Tri-Dam Projectto divert the additional water

The reservoir is located nearly 15 miles closer to the irrigated lands thawethdiversion,

servingas are-regulation point that can be called upon for flexible changes in service that are not
possibleatthe river diversion.It provides buffer storage to absorb exadisersionsand

provides localized supply for increases in MDC flows, improving service levels, minimizing
spillage and minimizing operational changes at Goodwin Dam

Per the District 6 swdisuwle esquirea to dotifiRteegDistric df theorn s , g
planned weer needs (crqjs), acreageetc) between Januaryland June $tof each year they

plan to irrigateso that theDistrict can develo@ crop reporaind water usage records can be

updated or developed.

Current daily use is determined frdlaw measurement sensors or rated gates at each of the
lateral headingsandis relayed back to the Control Room using telemesil}.this information

is trackedusing the SCADA system and reports generated by the Control Rdomitoring
devices installed along the MD@ithin the Divisionsand at spill sites allow the Control Room
to regulate daily water use and provide DMt helpful management information.

3.5 TERRAIN AND SOILS

The topographwynd soilswithin the Districtaretypical of the San Joaquin Valley floof.he
land surfaceés gently sloped westerly witklevatiors that varyfrom 150feetin the east near
Escalonto about50 feet neaMantecawith a relatively constant land slop8urfacewater
drainage generallffows southwesterly towards the San Joaquin River.

Hi storical f 1l oodi ng lefolayerd o sedimeptgandsitdirsther8anj or r i v
Joaquin Valley flogrcreating a unique soil profile thistwell suited tdrrigated agriculture

particularly for deep rooted tree crops such as walnuts and alm8nds.in SSJID are typically

deep and well drained witpil textures ranginffom fine silts and sandi lower areaso

mediumtexturesin the low alluvial fan and terrace areas, with deposits of cameseed sands

and gravels.SSJID does natontainexpansive soilsand the erosion hazard rating is slight,

indicating that erosion is unlikely under ordinary climatic conditions (NFR0S7).
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3.6 CLIMATE

The climate statistics presented in this secai@based on th€alifornia Irrigation Management
InformationSystem (CIMIS)Station aManteca#70), established 1987 This station was
also used for the water balance analpsesented in Section 5

SSJIDhas a climate typical of the San Joaquin Vall&§ntersaremild with moderate
precipitation while summers are generallkarmanddry. Average daily maximum temperaés
range from a low of ahd 57.9°F in December athJanuary to a high ®°F in July(Table 31).
Mean daily minimum teiperatures range from a low 87.6°F in Decembeto a high of about
58.6°F in July. Average annual referena@potranspiration (Ej is approximatelyp3.3inches,
ranging from a low o&pproximatelyone inch in December and January to a high of
approximatelyeight inches in July. Approximateliiree quarters ohe annual EJoccurs in the
six-month period from April through September.

Table3-1. Mean Weather Parameters 8dantecaCIMIS Station
(199-20124)

Total | Total _ _ o ;Yolggd
ET, | Precip. | Daily Temperature (°F) Relative Humidity (%) e
Month (in) (in) Avg. Min. Max. | Avg. Min. Max.

January 1.2 2.7 47.7 39.1 58.5 | 86.3% | 65.1% | 98.4% 4.0
February 2.0 1.8 50.1 38.1 63.6 | 72.3% | 46.2% | 96.0% 4.3
March 3.5 1.7 53.9 42.0 66.9 | 72.7% | 46.6% | 96.2% 4.4
April 5.0 1.0 59.6 46.1 74.2 | 64.7% | 39.9% | 94.7% 4.9
May 6.7 0.5 65.3 50.5 80.3 | 58.8% | 37.1% | 90.7% 5.3
June 7.8 0.1 72.3 56.0 88.7 | 52.5% | 32.2% | 86.4% 5.1
July 8.2 0.0 76.1 58.6 94.2 | 50.4% | 29.3% | 86.7% 4.6
August 7.2 0.1 74.7 58.5 92.4 | 55.8% | 32.9% | 90.6% 4.3
September| 5.3 0.1 70.5 54.9 87.8 | 58.1% | 33.0% | 91.9% 3.9
October 3.6 0.7 62.3 47.5 79.7 | 62.0% | 34.0% | 93.0% 3.3
November | 1.7 1.2 51.6 39.2 66.5 | 75.7% | 47.9% | 96.7% 3.0
December | 1.1 2.5 46.8 37.6 57.9 | 82.5% | 59.0% | 96.8% 3.5
Annual 53.3 12.5 60.9 47.3 75.9 | 66.0% | 41.9% | 93.2% 4.2

Average annual precipitation @pproximatelyl25 inches, with 1@ inches, or approximately
80 percent occurring in the fivenonth period from November through March.

Even during the peak summer period, the average maximum relative humidity reaeh86
percent which is indicative of an irrigated area, and exceedse®&entbetween November and
March. Minimum relative humidity ranges between approxim&2lgercentduring June
throughSeptemberandapproximately50 percent during the wet winter montiscerage wind
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speed is lowest in November @3niles per hour) and highest in May and Juna8 (ailes per
hour). There are no significant microclimates within the district that affect water management or
operations.

3.7 OPERATING RULES AND REGULATIONS

The District maintaine Rul es and Regul ations for Governing
Sout h San Joagqui RulesdandHRegulatio)ton contrbl of syistem facilities, (

employee conduct, apportionment of water, rotation of wategationtime limits, continuous

use of water, deliveries, contr@laste of water, access to land, breaks, use of rajhisy,

unlawful acts, and enforcement and modification of rulHse intention of the rulesd

regulations is summarized as follows:

Al't is the desire and intention to carry o
and economical manner and to distribute the water equitably, and, as near as may be
satisfactory to all water users. No two individuals have exactly the same regui®

and while these individual requirements will be met as far as possible, yet there must be
gener al rul es and gener al practices to sec
(SSJID 1919)

The Districtplans toreview and revise thRules and Regulatioras necessary TheRules and
Regulations prescribe conditions that ensure distribution of irrigation water to users in an
orderly, efficient and equitable mann&he existingRules and Regulatiorsge available to
water users and the public in pamphlet fpemdare attached to this report for convenient
reference AppendixB).

3.8 WATER DELIVERY MEASUREMENT AND CALCULATION

In recent years, SSJID has made substantial efforts to improve flow measurement to support
efficient management of t he Thegeheralapgroachtowat er
improving water measurement within SSJID has been to fodiad efforts onimproving the
measurement of inflows and outflows at the District boundaries (where needetthe aiad
improveinternal flowmeasuremest prioritizing upstreanflows. This approachasenabled
development of a Distrietide water balangend ircreasingly supportiiture development of

water balancesfag ac h o f tdivision® iTketfollowiog séctsons describe boundary

and system flowmeasurement$ollowed bydeliveryflow measuremest

3.8.1 Boundary and System Flow Measurement

Water diverted from the Stanislaus River into the Joint Main Canal is measured by stream gage
stations operated and maintained by theDam Authority to U.S. Geological Survey (USGS)
standards.

Final Draft 3-25 March 2026



2025 SSJID
AGRICULTURAL WATER BACKGROUND AND
MANAGEMENT PLAN DESCRIPTION OF SERVICE AREA

Releases to the Main Distribution Canal (MDC)
below Woodward Reservoir are controlled through s
SCADA and measured using an acoustic Doppler sl
device installed in a rated section below Woodward B %
Dam (USGS Station 11300700), providing accurate
measurement of distribution system inflows (Figure
3-15). SSJID staff perform periodic calibration and
verification of flow measurement devices to maintaif®
accuracy. A flow measurement station at Valley
Home Drop provides an additional point of - - SR AL
measurement downstream oéttoodward takeout. ~ Figure 3-15. Woodward Release
Gaging Station
Deliveries from the MDC to laterals have historically been measured using rated orifice gates,
weirs, flumes, and rated canal sections. In recent years, SSJID has upgraded these facilities with
SonTek Pipe IQ acoustic Doppler devices installed at lateealihgs, allowing for improved
accuracy and redgime monitoring through the SCADA system. In addition, Rubicon Water
FlumeGates® and AquaSystems2000 LOPAC® gates have been installed at selected locations to
provide both automated flow control and measumetnsupporting smoother routing of flow
changes and improved operational efficiency.

Additional measurement and control improvements have been implemented at key system
locations, including installation of Rubicon SlipMeters® to enhance flow measurement and
operational flexibility at points where flows are divided between laterals ardulating
reservoirs.

Within divisions, DMs perform localized flow measurements using a combination of traditional
and advanced methods, including weir sticks, measuring tapes, staff gauges, and acoustic
Doppler meters. Select locations are equipped with SonTek and ISCO atmygier meters

that provide local readouts and transmit data through the SCADA system for remote monitoring.
Water surface elevation at rated structures is measured using pressure transducers, ultrasonic
sensors, and stilling wells.

System spillage and diarm tailwater are collected through a network of District and private
drains and discharged at multiple boundary locations. These flows may be reused by downstream
irrigators or contribute to flows in the Stanislaus and San Jo&juars.

SSJID has made significant progress in improving boundary flow measurement. A majority of
District outflows are now measured at key locations, including operational spill sites and
drainage outflows. However, variability in site conditions and legacysimireture has resulted

in ongoing challenges with measurement accuracy at certain locations. In response, the District
completed a Drain Outflow Improvement Study (see Section 3.4.3) to evaluate existing
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measurement conditions, identify deficiencies, and develop a prioritized plan for improving the
accuracy and reliability of boundary flow measurements.

Consistent with the 2022 Water Master Plan, SSJID continues to invest in modernization of flow
measurement infrastructure, expanded SCADA integration, and improved data collection to
support more accurate water balance accounting, operational dengsknnyg, and longerm

water management.

3.8.2 Water Delivery Measurement and Calculation

SSJID utilizes centralized data management and reporting systems to track water deliveries,

support volumetric billing, and provide accurate accounting of water use throughout the District.
Delivery information, including flow rates, duration, and assedigarcel and crop data, is
recorded and maintained through the Districto
platform for water ordering, tracking, and reporting. These tools enhance transparency, improve
operational coordination, and suppartrpliance with regulatory requirements. Integration of

delivery data with field measurements and SCARsSsed system monitoring provides a

comprehensive framework for managing water deliveries and supporting informed decision

making.

3.8.1.1 Ongoing Efforts for Compliance with SBx7

SSJID has made significant progress in improving the accuracy of delivery measurements and
continues to implement a structured program to meet the requirements of /ISB\&7R597 of

Title 23 of the California Code of Regulations (23 CCR 8597). Key elenwéthis program

include installation of magnetic flow meters at delivery points, use of acoustic Doppler meters
(ADMs) to support operational measurement and flow balancing, and implementation of system

wi de I mprovements i de WwaterMasterdPlan. hr ough t he Di st

The District has prioritized measurement improvements that align withtéonyginfrastructure
modernization efforts to ensure investments remain compatible with future system upgrades.
These efforts are supported tplamnogpgbesstamdareDi st r
coordinated with broader system modernization initiatives identified in the Water Master Plan.

Documentation of the Districtds current agric
provided in Appendix A. SSJID will continue to refine its measurement program and update its
corrective action plan as needed to achieve compliance with 23 CQRag&@racy standards.

3.8.1.2 Irrigation Enhancement Projeahd OnFarm Water Conservation Program

SSJID has implemented targeted projects to improve delivery measurement accuracy, most
notably through the Irrigation Enhancement Project (Division 9 Project). In this area, all
deliveries are measured using magnetic flow meters with a manufaotutiied accuracy of £1
percent. These meters are installed at approximately 77 turnouts serving about 3,800 acres and
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are integrated with the SCADA system, providing

reattime flow data to both District staff and

growers (Figure 46).

The District has also supported-tarm

measurement improvements through itsfkamm
Water Conservation Program, which facilitated
installation of magnetic flow meters on pump
deliveries and pressurized irrigation systems.
Through this program and relatefforts, hundreds
of highly accurate magnetic flow meters have beef,
installed throughout the District, supporting

volumetric measurement, improved water Figure 3-16. Magnetic Flow Meter
management, and regulatory compliance.

3.8.1.3 Delivery MeasuremerRrogram(CCR 23 8§8597)

In fulfillment of thedelivery measurement accuracy requirements of 8597 of Title 23 of the
California Code of Regulations (CCR§SJIDhasinstalled magnetic flow meters at selected
turnouts angump deliverieshroughout the DistrictAs of 2021, more thar810 magnetic flow
meters have been installed in SSJID, including 77 meters in the Irrigation Enhancement Project
area ananore thar233 meters installed elsewhere in the systamformation about the

Figure 3-17. Orchard Valve Installed
on SSJID Pipeline

Districtds delivery measur e
described in Appendix A.

Outside of thdrrigation Enhancement Projeatea,

farm deliveries without magnetic meters are
currently measured by rated gates or, in some cases,
by determining the difference in flow between

stand structures in the lateral upstream and
downstream of the farm turnout.

Direct measurement of deliveries to some
individual fields is not technically feasible because
multiple irrigation valves serving the field have

been installed directly in the SSJID lateral pipeline (Figut&)3 This tends to occur where the
pipeline runs along the head of the field. The only technically feasible solution in these cases is
to measure delivery volumes using a volume differential method. DMs rdiae ifow meters

where present and use maraifaerprovided pump capacities for estinmgipump delivery

flow rates where flow meters are not present.
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As noted in the previous section, SSJID has installed new, more accurate SonTek Pipe 1Qs at
lateral headingsand has installed or plans to install additional flow measurement devices at
other locations along laterals to improve delivery measurement throughout the District.

3.8.1.4 Other Delivery Measurement

SSJID has implemented additional measurement verification and pilot programs to support
accuracy and responsiveness. These include the use of portable current meters to verify delivery
rates and pilot projects evaluating the use of acoustic Doppler matiers lateral systems to

improve measurement resolution at the farm level. These efforts have informed broader
implementation of measurement technologies across the District and continue to support
refinement of delivery measurement practices.

3.8.1.5 Delivery Data Management Software and Reporting Tools

SSJID utilizes the TruePoint data management system to track water deliveries, support
volumetric billing, and provide reporting of water use. Delivery data recorded by Division
Managers includes start and stop times, flow rates, and key attributes gpachehsnformation,
crop type, acreage, lateral, and irrigation method. The system calculates delivery duration,
volume, and applied water depth based on these inputs (Figie 3

SSJID provides online account access for growers, allowing them to view water usage and
billing information. Additional tools, including an elarm meter data portal, provide access to
reattime and historical flow data for participating users. Growersv@m delivery information
in multiple formats, including calendaased summaries of irrigation events (Figui3

These systems enhance transparency, support improvMadnonvater management, and
strengthen the Districtds overall data manage
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Account Disabled - check message above for information OFM: Mickname: 4 APM:
o ' 7
0O 0O | today March 2020 @ week  day

Sun Mon Tue Wed Thu Fri Sat
2 3 5

3
red 2.2151 AF, (721790 gal),

red 2.2463 AF, (731050 gal),

Delivered 2.2504 AF, (733280 gal),
camplet

Delivered 2. 3
completed on March 13, 2020, 1:25
prm.

ted on March 8, 2020, 1:25

ed on March 11, 2020, 125

pm.

Delivered 1.116 AF, (363650 gal,

completed on March 16, 2020, 1:26
pm

30
Deliversd 22217 AF, (723930 gal),
completed on March 30, 2020, 1:28
pm

Delivered 2 0054 AF, (653460 gal), Delivered 2 2019 AF, (717480 gal), [ Deliversd 01074 AF, (35000 gal),

completed on April 3, 2020, 1:28 pm._flcompleted on Apil 4, 2020, 1:20 pm.

completed on April 1, 2020, 1:28 pm.

Figure 3-19. On-Farm Meter Portal, Sample Calendar View of Deliveries

3.9 WATER RATE SCHEDULES AND BILLING

In accordance with SBx7, SSJIDimplementsa pricing structure based in part on the volume of
water delivered In 2023, the District raised its irrigation rates through a successful Proposition
218 effort. The Districtapproed additionalannualmaximum rag¢ increaseéhrough the 2028
Irrigation seasomnd the Board of Directossill annualy approve the actual ratehich cannot
exceed thenaximum ratesipproved in 2023.

SSJI D6s current rate structure has two tiers
pressurized water service. For the 2026 irrigation season, a fixed acreage charge of $60 per acre
charge plus an additional volumetric charge. Growers thatwe less than 48 inches per year

are charged the 6Tier 106 rate, with a vol umet
rate of $17.50 per af for any water diverted over 48 inches per year.

Parcels that receive pressurized water from the Di&riitvision 9 Irrigation Enhancement
Project are subject thefixed acreage charge and volumetric changesthe Pressurized
Irrigation Rate of$58.12per acrefoot. The Pressurizatiomateconsistf energy component
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and provisiorfor capital assets. On January 27, 2026, there was sufficient protests in opposition
to the proposed Pressurized Irrigation Rate whictows effectively capped at the current rate of
$58.12 per acréoot until such time as the District holds an additional Propositiorpgdi@st
processs conducted

For properties that do ngdartakein District surface water irrigatioserviceandirrigate with
groundwaterlandowners may qualify to signff from District services through a Services
Abandonment Agreement. These parcels also would not be subject to the charges and rates
above, and instead would pay a groundwater recharge fee of $12 per acre.

Billing practices vary by service type. Customers receivingpressurized service are typically

billed through the San Joaquin County property tax billsacreageébased charges, while

volumetric charges are billedonthlybased on water use. Customers receiving pressurized

irrigation service aralsobilled monthlyfor both volumetric angbressurizatiortharges.
Customers may access billing information and
which provides account management and payment capabilities.

3.10 WATER SHORTAGE ALLOCATION POLICIES AND CONTINGENCY PLAN

For a detailed description of the SSJID operational response during water shortage conditions,
refer to the DistricAgpendiXD, whiclyihcludedMbscusspreoine nt P |
actions implemented during the 2012 through 2016 drought. This section provides a general
overview of the Districtds approach to water

SSJID recognizes that periodic shortages in available surface water supplies may occur and may

be insufficient to meet full agricultural demands. In response, the Board of Directors has

devel oped and i mpl ement ed a sdutingwaftersipplyeci al r
emergencies. These rules are intended to maintain equitable water delivery service while

managing limited supplies in a reasonable and beneficial manner. Originally adopted in 1991 and
subsequently refined, these provisions providexlkfle framework that may be adjusted over

time based on Board direction and prevailing conditions.

Historically, SSJID has managed drought conditions through a combination of reduced surface
water deliveries, operational adjustments, and the use of alternative water supplies, including
groundwaterCompliancewith SGMA requires that groundwater resources be managed to avoid
undesirable results, which may constrainftitare availability of groundwater Accordingly,

future drought management actions will continue to emph#sézdfficient and economical
deliveryof available surface water suppli@sdensuring that groundwater continues to be a
supplemental source of water for District growstsle also aligning with bastwide

groundwater sustainability objectives.
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Current and past surface water shortage contingency actions are summarized below. These
measures provide SSJID with operational flexibility to respond to varying levels of water supply
availability, although specific actions implemented in any given yegryary based on

hydrologic conditions, regulatory requirements, and Board policy direction. The District has
found that implementation of a pparcel drought allocation (e.g., the-B@h allocation utilized

in 2015)can be an effective method to manage limited supplies and may consider similar
approaches in future shortage conditions.

In 2021, severe drought conditions threatened much of CalifoFwgunately, hydrologic
conditionsparticularlyin the Stanislaus River Basin veesufficient to only require voluntary
reduction in District agricultural water use. SSJID messaged heavily the importance of using
water efficiently and to redecwaste if at all possible. District Division Mangers were also
tasked with ensuring minimaberationabpills.

Potential drought response measures include:

1 Establishing a peparcel drought allocation limit based on available supply

1 Reducing the maximum water surface elevation of Woodward Reservoir to minimize
evaporation and seepage losses

Delaying the start date of the irrigation season
Implementing variable water delivery rotation schedules
Establishing maximum time limits for flood irrigation

Implementing irrigation quantity limits for pressurized systems

= =_ =2 =4 =2

Utilizing alternative supply sources (e.g., District wells, leased private pumps, or other
available supplies), as consistent with groundwater sustainability requirements

1 Allowing inter-parcel transfers and voluntary fallowing, subject to administrative
deadlines

1 Enforcing Tier 2 service agreement provisions

As implementatiorof the Easteri$an daquinGSP continues, the Distriatill expand its
capabilitiesto bothestimateand track groundwateechargeand groundwater extractiobsth at

the District scale and at the Subbasin so&tedescribed in the Water Budget section of this
AWMP, theEastern San Joaquin Groundwater Authdoagin has experienced periods of
groundwater level decline and reductions in groundwater storage. Within this regional context,
the South San Joaquin Irrigation Distritas historically relied on a combination of surface water
supplies and conjunctive use operations that, in many years, have contributed to groundwater
recharge and reduced reliance on groundwater pumping relative to other ares&utib#sm.
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Accordingly, drought response actions implemented by SSJID will continue to prioritize the use

of available surface water supplies and recharge opportunities, while managing groundwater use

in coordination with bashwide sustainability requirements. Whieoundwater may continue to
serve as a supplemental supply during dry con
operational practices and the need to support progress toward achieving groundwater

sustainability by 2040.

3.11 POLICIES ADDRESSING WASTEFUL USE OF WATER

SSJIDactively prohibits the wasteful use of watas describeth Rule No. 10 in its Rules and
Regulationswhich states:

APersons wasting water on roads or wvacant
willfully, carelessly, or on account of defective ditches or inadequately prepared land, or
who shall flood certain portions of the land to an unreasonable depth or ammooirter

to properly irrigate other portions, will be refused the use of water until such conditions

ar e r e nrukknoeld, pg. 6, SSJID Rules and Regulations]

Enforcement actions includ@thholdingwat er f or wi | | ful wastef ul u
regardingunauthorized uses of water and enforcement are described in detail in the Rules and
Regulations AppendixB).

Intentionally Left Blank
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4 INVENTORY OF WATER SUPPLIES

This section of the AWMP describes the quantity and quality of the water resources available to
SSJib

Water supply volumes presented in this AWMP section are described on a calendar year basis,
thus better describing irrigation practices and SSJID operations that support those practices. The
irrigation season varidsom year to year based on water negpisroximately coveng the

period from March through October. Consequently, the typical irrigation season in SSJID
generally straddles two DW@efined water years (defined as October 1 to September 30). Water
year summaries of the complete SSJID water balance are includegendip F (DWR Water

Budget Reporting Tables).

In this Section 4 (Inventory of Water Supplies) and in the following Section 5 (Water Balance),
the following periods are used for the presentation and interpretation of water supply and water
use:

1. 20052024 Period (Long-Term Historical): The 20052024 data are reflective of
longerterm historical SSJID operations and weather conditions. The most complete and
accurate water budget for the SSJID service area is available duri@@-ffgar period.

The period begins the year that measured spillage from OID was first available (2005),
and after the first year a complete water budget was created for the SSJID drainage
system (2003). Results are summarized by

a. Annual values for the0years between 2065024
b. Averageannual value ovahe 20052024 period
c. Average annual value by hydrologic year type (see Section 5.4)

2. 20120-2024 Period (Near-Term Historical): The 2@0-2024 data are reflective of
recentSSJIDoperations and weather conditiori3uring this period, twavateryears
werec | a s s i wet aeabrdiaggo tHéydrologicyear type tassification(2023, 2024;
see Section 5)4and threevateryearswerec | a s s i dryio Rebsultaaage séimmarized

by:
a. Average annual value over 282024, the last five years of operation.

b. Minimum and maximum annual values ove2@2024, depicting the range of
values under recent historical conditions.
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4.1 OVERVIEW OF WATER SUPPLIES

Since 1909, SSJID hasippliedirrigation water to southern San Joaquin County. With the
completion of the Nick C. DeGroot Water Treatment Plant at Woodward Reservoir in 2005,
SSJID also provides drinking water to the Cities of Tracy, Manteca, and Lathrop.

The water that SSDIutilizes comegprimarily from the Stanislaus River watersh@&this surface
water supply is highlyeliable, ands storedor regulatedn the Beardsley, Donnells, New

Melones, Tulloch, and WoodwaRkservoirs In addition, both the District and private
landowners have constructed groundwater production wells that serve primarily to supplement
surfacewater suppliesPreciptaton alsoprovides additional soil moisture for agricultural
purposesut, because of its unpredictabiliyd Imited quantity is not considered a primary
source. Table 41 summarizes the water supwolumesavailable to SSJID over the 20@524
period andTable 42 summarizethe percent total water supply available from each source
Surface water and groundwater supplies are discussed in the following sections.

4.2 SURFACE WATER SUPPLY

Table 43 providesa summary of the total surface water supply in SSJID, identifying the relative
volume derived from each source. The majority of surface water is delivered from New Melones
Reservoir through the Joint Supply Canal. Ordered spillage from New Melones Resisoo

enters the SSJID system, primarily during wet years. Additional details and history surrounding
SSJI Dé6s surface water supply are described be

4.2.1 Overview

The Stanislaus River is the primary source of
water is based on piE914 adjudicated and pek®14 appropriative rights that are shared with
OD.nPN1®14 water rightso are titled as such due
Water Commission Act in 1914, and are only acquired by certain actions to protect the beneficial

use of water prior to 1914. With these rights, SSJID and Qdip change the place and/or

purpose of use as long as it does not injure other users, is not being unreasonably used, and is not
impacting public trust uses. A 1929 judgment from the San Joaquin County Superior Court
adjudi cat ed -I9Mevatdrighastamdiestablish@d apsurmenary response for any

future challenges of the water righ&SJIDsolely holdspost1914waterrightsfor storage in

Woodward Reservoir,
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Table 41. Summary of Water Supply Volumes BSJID.

Surface Other
Water Groundwater Water
Supply* Supply? Supply? Total Supply
Year Year Type (af) (af) (af) (af)
2005 Wet 204,761 50,936 10,094 265,791
2006 Wet 232,748 52,389 15,337 300,474
2007 Dry 250,650 71,729 6,291 328,669
2008 Dry 252,760 62,761 7,465 322,986
2009 Dry 244,339 58,170 8,176 310,684
2010 Wet 223,463 41,804 10,784 276,050
2011 Wet 228,392 53,304 11,555 293,252
2012 Dry 225,865 68,593 12,619 307,076
2013 Dry 239,700 70,332 6,039 316,071
2014 Dry 213,060 70,080 7,298 290,438
2015 Dry 187,227 89,884 4,579 281,689
2016 Dry 190,754 78,141 9,071 277,965
2017 Wet 200,296 78,537 7,399 286,232
2018 Dry 222,247 68,484 8,261 298,991
2019 Wet 210,206 62,771 10,103 283,079
2020 Dry 251,142 66,044 8,030 325,216
2021 Dry 216,245 80,046 10,016 306,307
2022 Dry 226,438 93,437 8,283 328,158
2023 Wet 200,930 55,087 17,368 273,385
2024 Wet 223,240 67,449 21,413 312,101
Average 222,223 66,999 10,009 299,231
20052019 | Wet Year Avg. 215,505 57,784 13,007 286,295
Dry Year Avg. 226,702 73,142 8,011 307,854
Average 223,599 72,412 13,022 309,033
20202024 | Maximum 251,142 93,437 21,413 328,158
Minimum 200,930 55,087 8,030 273,385

1 Surface water supply includes Deliveries from Joint Supply Canal and Ordered Spillage.
2 Groundwater supply includes District Pumping, Private Pumping, and Pumping for Groundwater Transfer
3 Other Water Supply includes OID Spills to Main Canal, Tributary Inflang Stormwater Runoff.

Final Draft

March 2026




2025 SSJID

AGRICULTURAL WATER
MANAGEMENT PLAN

INVENTORY OF
WATER SUPPLIES

Table 42. Summary of Water Suppliei® SSJID as a Percentage of Total Supply

Surface Other
Water Groundwater Water
Supply* Supply? Supply’ | Total Supply
Year Year Type (%) (%) (%) (%)
2005 Wet 77% 19% 4% 100%
2006 Wet 77% 17% 5% 100%
2007 Dry 76% 22% 2% 100%
2008 Dry 78% 19% 2% 100%
2009 Dry 79% 19% 3% 100%
2010 Wet 81% 15% 4% 100%
2011 Wet 78% 18% 4% 100%
2012 Dry 74% 22% 4% 100%
2013 Dry 76% 22% 2% 100%
2014 Dry 73% 24% 3% 100%
2015 Dry 66% 32% 2% 100%
2016 Dry 69% 28% 3% 100%
2017 Wet 70% 27% 3% 100%
2018 Dry 74% 23% 3% 100%
2019 Wet 74% 22% 4% 100%
2020 Dry 7% 20% 2% 100%
2021 Dry 71% 26% 3% 100%
2022 Dry 69% 28% 3% 100%
2023 Wet 74% 20% 6% 100%
2024 Wet 72% 22% 7% 100%
Average 74% 22% 3% 100%
20052019 | Wet Year Avg. 75% 20% 5% 100%
Dry Year Avg. 74% 24% 3% 100%
Average 72% 23% 4% 100%
20202024 | Maximum 77% 28% 7% 100%
Minimum 69% 20% 2% 100%

1 Surface water supply includes Deliveries from Joint Supply Canal and Ordered Spillage.
2 Groundwater supply includes District Pumping, Private Pumping, and Pumping for Groundwater Transfer
3 Other Water Supply includes OID Spills to Main Canal, Tributary Inflamg Stormwater Runoff.
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Table 43. Surface Water Suppl$gummary

Dellverlgs Total Surface

Year Year Type from Joint Qrdered Water Supply

Supply Canal | Spillage éf)
(@) (af)

2005 Wet 204,501 260 204,761
2006 Wet 222,390 10,358 232,748
2007 Dry 249,569 1,081 250,650
2008 Dry 252,483 277 252,760
2009 Dry 244,059 280 244,339
2010 Wet 223,202 260 223,463
2011 Wet 219,289 9,103 228,392
2012 Dry 225,684 181 225,865
2013 Dry 239,670 30 239,700
2014 Dry 213,017 43 213,060
2015 Dry 187,227 0 187,227
2016 Dry 190,662 92 190,754
2017 Wet 199,600 697 200,296
2018 Dry 222,247 0 222,247
2019 Wet 210,206 0 210,206
2020 Dry 251,142 0 251,142
2021 Dry 216,245 0 216,245
2022 Dry 226,438 0 226,438
2023 Wet 200,930 0 200,930
2024 Wet 223,240 0 223,240
Average 221,090 1,133 222,223
20052019 | Wet Year Avg. 212,920 2,585 215,505
Dry Year Avg. 226,537 165 226,702
Average 223,599 0 223,599
20202024 Maximum 251,142 0 251,142
Minimum 200,930 0 200,930

After the construction of New Melones Reservoir by the U. S. Bureau of Reclamation (USBR),
the District entered intthe 1988 Agreementind Stpulationwith the USBRdescribinghow

water was to be allocated betweBJID, OID,and the USBR. Undehé 1988 Agreement,

SSJID and Ollare entitled to receive the first 600,000 aleret per yearand in years when

inflow to New Melones is less than 600,000 aferet, are entitled to receive the actual inflow
plusonethird of the difference between 600,000 and theaanflow, as explaineth Section
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425 Water that is unused in any one year may

account, 0 up t o -feetandcarebk usedfcertdirddiought@dnditdmsr e

4.2.2 Pre-1914 Water Rights and Goodwin Dam

In 1858 Mr. Charles Tullochvisionary and entreprenetnyilt a small diversion dam

immediately downstream of the curresite of Tulloch Dam to distribute water to the Knights
Ferry area. The system was extended down to the valley to serve 6,000 acres reaching as far
downstream as Manteca (an area now served by SSJID) and a small area around Oakdale.

Wielding their newly authorized powéro | | o wi nfgrme8id dnl19DGtlee District

b e

entered into a deal withé¢ Ol D, who had an opt i00 gqaalysplitttee @A T ul

purchasef the complete rightérom the San Joaquin Canal and Irrigation Company and the
Consolidated Stanislaus Water and Power

Company for the sum of $650,000 on Apri
28, 1910 '

After purchasing th
districts abandonedp
diversion dam and began construction of
Goodwin Dam(Figure 41) in 1912.
Goodwin Dam was completed April of g
1913 with a finished height of 80 feet abovj#t ,
the bed of the Stanislaus River and a cres
length of 500 feet. Main canals were
constructed by both districts to deliver
water to customers in the valley Joint
Main Canal(also referred to as the Joint
Supply Canalas constructednthe north
sideof the riverto supply 85@&fs to SSJID and 26€fs to OID, with construction costsharedn
proportion to their respectiwgiversion allotmentsDiversions to e twodistricts separate at a
bifurcationpoint approximately 3.6 miles from the Damith SSJIDb s d i goatinwng to n
the westand OID s d i ghanneded iatao Littl@hns Creek.

o

Figure 4-1. Goodwin Dam

4.2.3 Woodward Reservoir and Melones Reservoir

Severe water shortages in 191915 prompted a meetiraf landownersvho approvedhe use
of funds allocated im 1913bond issuespecificallyfor construcion of a storageeservoir. In
1916, the Districtcompletedconstrucion of an earthen damn the Main Supply Canal that
stretcted 3,400 feet long and 60 feet high and creaited36,000 acréeetWoodward Reservoir
to providemuch neededtorage and water regulation.
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During dry yearsthe additional storage provided by Woodw&ekervoiraffordedSSJID
additional rotations as compared to neighbodistyicts withlittle or nostorage.However,
expansiorof irrigatedacreageind changing cropatterngncreased water demarehdin the
early 1920s the Board and farmaggeedo allocate funding for aadditionalreservoir,
primarily for winter water storageln 1925, the two districts began constructidrMelones

Dam, which would providestorage capacity of 112,5@@in Melones ReservairThedam was
completed by the end of 1926, and each District was provided with 5df258tored water
accounted aa post1914 appropriationAt the time he water supply from Melones Reservoir
was sufficient for the needs SSJID butincreasingrrigated acreage and changes in cropping
patterns, along with concern owficiencyin dry years, would prompt the Board of Directors
to actively seek supplemental wat&ome of this supplemental wateas suppliedhrough the
installation of groundwater wislby the Districin the early 19208 controlthe high
groundwater tableprimarily in the western portions of SSJID.

4.2.4 Tri-Dam Project

By themid-1940sSSJID and OlDwvereagain searching for additional reservoir storage capacity
to servetheir constituents. In 148, thedistricts jointly formed the TeDam organization and
selectedhree reservoir site® be collectivelynamed the TrDam Project. Donnells and

Beardsley Reservoirs were constructed on the Middle Fork of the Stanislaus River with storage
capacities of 64,500 and 97,58f) respectively. Tulloch Reservoir was constructed above
Goodwin Diversion Dam with a storage capacity to 68&0The TriDam facilitiesi including
hydropowerli became operational in 195%Goodwin Diversion Dam was also raised 7 feet in

195 to bring its total storage capacity to 580 Donnells and Beardsley Reservoirs have-post
1914 rights to store water.

425 New Melones Reservoir

Prior to the construction of the New Melones Dam and Reservoir by the USBR, and as part of
the condemnation of the (Old) Melones Reservoe jtiint dstricts entered into a 1972
Stipulation and Agreemenivhereby thexercise of thgoint districtsdwater rightsvas modified
by an allocation agement between the USBR and th&tricts for 654,00@&f per year. In 1988,
the joint dstricts renegotiated the 1972 Stipulation and Agreement with thdRUSBthe 1988
Agreement, theidtricts receive a maxinm of 600,000 fiper year.Based on an even split of
the available supply, this equates to 300,000 af that are available 6% and @ each

year. In reaching this Agreement, the joint districts agreed to relinquish 54 Q@9 yearof

water in exchange for an obligation from the USBR to make up 33 percent of any deficiency
below 600,00@&f per year In years when the inflow into New Melones Resarigless than
600,000af, the Dstrictés available water supply under the 1988 Agreenmdetemined as set
forth in Equation 4L1.:

Annual SSJID + OIDsupply= Inflow + [600,000 af (inflow)] x 0.33 [4-1]
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To determine the probability that SSJI DO6s ava

be less than 300,000 af, an analysis was performed based on historical water year inflows for the
period from 1895 to 2014. New Melones inflows over this perarted from 129,300 af in

water year 1977 to 2,800,000 af in water year 1907 with an average of 1,136,000 af over the full
120year record (Figure-2). The running 3@ear average varies from 996,000 af for 1985

through 2014 to 1,300,000 af for 1895ahgh 1924. Based on the analysis, it is estimated that

SSJID will receive its full supply in 79 out of 100 years and will receive at least 267,000 af in 90

out of 100 years (Figure-3). The minimum supply SSJID will likely receive in any year is
approxmately 225,000a s sumi ng t here are sufficient suppl
account at New Melones (established by the 1988 Agreement) to make up the difference between

the result oEquation 41 and 225,000 af

Based on recent hydrolog¥9852014), SSJID is expected to receive its full supply in
approximately 60%f yearsand at least 253,000 af @9% of years In spite of this decrease in
reliability, the minimum supply SSJID will likely receive in any year is still approximately
225,000 af.
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Figure 4-2. New Melones Inflow (1895 through 2014 Water Years)
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Figure 4-3. Exceedance Probability @SJID Stanislaus River Water Supply

4.3 GROUNDWATER SUPPLY

Table 44 providesa summary of the total groundwater supply in SSJID, identifying the relative
volume derived from each source. The majority of gowater results from private pumpinay
pumpingfrom privately owned wellsApproximately 3,000 af to 6,000 af per year is also
pumped bythe District. In 2015and 2022as a humanitarian response to unprecedented drought
conditionsandthe threat of a local fire emergenepproximatelyl,000af and1,800 af
respectively,of additional groundwater was pumpeadtransferredo the Mountain House
Community Services Distri¢tncorporated a€ity of Mountain Housén 2029 in southwestern

San Joaquin County
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Table 44. Groundwater SupplySummary
District Private Pumping for Total
Pumping (@f) | Pumping (af) Groundwater | Groundwater

Year Year Type Transfer (af) Supply (af)
2005 Wet 5,974 44,962 0 50,936
2006 Wet 5,239 47,150 0 52,389
2007 Dry 6,024 65,705 0 71,729
2008 Dry 5,656 57,105 0 62,761
2009 Dry 4,917 53,253 0 58,170
2010 Wet 3,078 38,725 0 41,804
2011 Wet 2,601 50,703 0 53,304
2012 Dry 4,399 64,194 0 68,593
2013 Dry 6,120 64,212 0 70,332
2014 Dry 5,388 64,692 0 70,080
2015 Dry 5,264 83,613 1,007 89,884
2016 Dry 3,699 74,442 0 78,141
2017 Wet 3,938 74,599 0 78,537
2018 Dry 3,229 65,255 0 68,484
2019 Wet 4,538 58,232 0 62,771
2020 Dry 4,630 61,413 0 66,044
2021 Dry 5,348 74,699 0 80,046
2022 Dry 5,043 86,585 1,809 93,437
2023 Wet 3,660 51,426 0 55,087
2024 Wet 2,900 64,549 0 67,449
Average 4,582 62,276 141 66,999
20052024 | Wet Year Avg. 3,991 53,793 0 57,784
Dry Year Avg. 4,976 67,931 235 73,142
Average 4,316 67,734 362 72,412
20202024 Maximum 5,348 86,585 1,809 93,437
Minimum 2,900 51,426 0 55,087

4.3.1Groundwater Supply Wells

The District has more than 20 deep wells located mainly in the southwestern poitson of
service area that are operated to alleviate shallow groundwater conditions there {)gure 4
Shallow groundwater levelsan cause harm to crops if tamnes arsaturateor seldom drained.
Groundwater also providescreased water supply flexibility by allowing operators to access
additional flow by turning on one or more pumprumped groundwates directly discharged
into lateralsand acombinationof groundwater andurface wateis thendelivered to growers in
the area.ln 2018, two newDistrict wells came online near ttgamBolognaReservoirto
supplemenDivision 9supplies
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Figure 4-4. SSJID Groundwater Well

4 .32 SubbasinCharacteristics

Annual production of District wells ranges
betweerapproximately?2,600 and 6200 af
and are operated as needed as opposed to
continuously. All deep well pumps are
remotely monitored.

SSJID production wells are tested for pump
efficiencyas neededr if a pump falls
significantly below its design capacity.

' The need for replacement or rehabilitation
- of each well is periodically assessed, and

improvement actions are prioritized to
provide the greatest benefit relative to the
cost.

SSJID overlies the southern portion of the Eastern San Joaquin Sulidzesinb-22.01under

Cal i f or ni a pdtheBSan JbaguiniValley Glo@ndwatexsiBh The Eastern San
Joaquin Subbasiis bounded by the Mokelumne River to the north, the Stanislaus River to the
south, the San Joaquin River to the west an&Gibea Nevadéoothills to theeast. The

Subbasin underlies the urban areas of Mantegan, Escalonl.odi and Stocktopwhich utilize
groundwatefor asizableportion of their drinkingvater suppés (Figure 45).

The subbasin formation is generally characterized by stream deposited sands, gravels, silts and

clays. In the western portion of the District, localized layers of clay and silt result in zones of
perched water (Kreinberg, 1994). Four permeable watemigelarmations are found to exist
withintheDi st r i ct 6:3he Wadesto Boanatior, the Riverbank Formation, the Laguna
Formation, and the Mehrten Formati®dater for agricultural use is typically extracted from the
first and second layerdlheseformationsexist at varying depths and thicknesseasl produce
yieldstypically ranging from 650 1,500 gpm (DWR2006). Irrigation and municipal well
depths range from approximately 80 to 800 feet with an average depth of 350 feet.
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GSA Boundaries
Eastern San Joaquin Subbasin GSP
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Groundwater Sustainability
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1. Central Delta Water
Agency
2. Central San Joaquin Water
Conservation District
3. City of Lodi
4. City of Manteca
5. City of Stockton
6. Eastside San Joaquin GSA
7. Linden County Water
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8. Lockeford Community
Service District
9. North San Joaquin Water
Conservation District
_| 10. Oakdale Irrigation District
11. San Joaquin County
12. San Joaquin County No.2
13. South Delta Water
Agency
14. South San Joaquin
Irrigation District
15. Stockton East Water
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16. Woodbridge Irrigation
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Figure 4-5. Eastern San Joaquin Groundwater Subbasin and Groundwater Sustainability
Agency Boundaries (Eastern San Joaquin Subbasin G3624)

4.33 SustainableGroundwater Management

SSJID,aspart ofthe South San Joaquin Groundwater Sustainability AQeBSYISA), is a
memberof theEastern San Joaquin Groundwater Authaii$JGWA) TheESIGWAwas
establishedn response to the Sustainable Groundwater Managemenf 261.4(SGMA), and
functionsto organize coordinateand execut&GMA compliance efforteamong the & GSA
members in the Eastern San Joaquin Subbasinhieve groundwater sustainability by 2040

S S J livdvement in thesSJGSA and thESJGWAhas contributed towards tlaeloptionand
submittal of the 2022 Revise@roundwater Sustainability Plan (GSH)ich was approved by
DWR. The ESIJGWA submitted an Amended 2024 GSP and Periodic Evaluation to DWR in
January 2025 and is awaiting review by DWR.

As documented in thAmended 20246 SR seepage and deep percolation associated with South
San Joaquin Irrigation District (SSJID) surface wéaeilities andsurfacewater deliveries
remairs a significantsource of groundwater recharge the District. In additonSSJ 1 D6 s
conjunctive use framewodkwhere surface water deliveries reduce reliance on groundwater
pumping while simultaneously contributing to rech@geovides substantidistrict benefits.
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Generally, goundwateioverdraftpersiss in areasiorth of SSJID where surface water

availability and deliveryis limited. This has resulted in a pronounced cone of depression that has
altered regional groundwater flow patterns, with flow now trending northward from SSJID
Modeling of groundwatetevelsshows tlat dimate change couldotentiallyexacerbate

conditionsof overdraft SSJIDwill continueto play arole in Subbasifwide effortsto comply

with SGMA and to support effotty other GSAs to mitigateonditionsof overdraftthrough
projectsand managemeructions. A link to the ESJIGWA Amended 2024 8%anfoundin

Appendk E.

4.34 SubbasinGroundwater Useand Recharge

The Amended 2024 GSquantifiesgroundwater conditions in theastern Sadoagqin Subbasin
Modelingindicatesthat anadditional95,0 af/yr of additionalupplementasurface water
would need to beechargedubbasiawide to bringeliminate overdraft andring sustainability
An additional166,000 af/y wouldbe needed usinipe 2070Central Tendencydataset for
SGMA climate changanalysisas recommended by DWR

The Districtcontinues t@xertis rights tosurfacewaterrechargedrom its facilities sich as
canals reservoirs, andaterals and alsotiegroundwatessased throughconjunctivelymanaging
surfaceand groundwater supplies'his supply is needed for esing groundwateusers witim
the District and as a future drought supply.

4.4 OTHER WATER SUPPLIES

In addition to Stanislaus River water and groundwater supplies, the District is receptive to the
reuse of municipal and industril&l) effluenf andin certainsituations accepts tailwater from
irrigators who produce tailwatanddo not have access to a drain.

Table 45 providesa summary of the other supplies available in SSJID, identifying the relative
volume derived from each sourc8SJID captures boundary outflows from OID and individual
irrigators in the MDC and MS@ID monitors and reports spillage volumes that enter the SSJID
system, whichotals approximately 3,000 af per year, on aver@jbeer stormwater inflow and
tributary runoffprovidean average d2,300 af and 3,600 afespectivelyto the SSJIBservice

area each yealfThe District is also open to evaluatingetpotential for municipal recycled water
as a possible solution to river discharges and as a supplemental irrigation supply source.
Municipal stormwater discharges are also possible sources ofveaterer, the timing of
availability makes this sage of watelinfeasibde for most of therrigation season.

SThere is currently no known source of M&l effluent
used.
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4.5 WATER QUALITY MONITORING

SSJID has historically performed monitoring of surface water and groundwater quality within its

service area and the surrounding areas under a combination of District and regional water
management activities. These activities are described in greatébdbta.

Table 45. Other WaterSupplySummary

OID Spills : Total Other
. Stormwater | Tributary
Year Year Type to Main Runoff (af) | Inflow (af) Water
Canal (af) Supply (af)

2005 Wet 2,645 2,895 4,554 10,094
2006 Wet 3,888 2,573 8,876 15,337
2007 Dry 3,883 1,115 1,292 6,291
2008 Dry 3,243 1,541 2,681 7,465
2009 Dry 2,470 2,018 3,687 8,176
2010 Wet 3,078 3,463 4,244 10,784
2011 Wet 2,932 2,111 6,512 11,555
2012 Dry 4,035 2,483 6,101 12,619
2013 Dry 4,419 927 693 6,039
2014 Dry 2,553 2,818 1,928 7,298
2015 Dry 1,732 1,611 1,235 4,579
2016 Dry 1,934 3,445 3,692 9,071
2017 Wet 2,284 2,108 3,007 7,399
2018 Dry 3,402 2,669 2,190 8,261
2019 Wet 3,411 2,960 3,732 10,103
2020 Dry 3,061 1,410 3,560 8,030
2021 Dry 3,061 2,388 4,567 10,016
2022 Dry 3,061 2,285 2,937 8,283
2023 Wet 5,275 3,642 8,451 17,368
2024 Wet 13,715 2,723 4,975 21,413
Average 3,704 2,359 3,946 10,009

2200(;‘3 Wet Year Avg. 4,654 2,809 5,544 13,007
Dry Year Avg. 3,071 2,059 2,880 8,011

Average 5,634 2,490 4,898 13,022

2020 P aximum 13,715 3,642 8,451 21,413
2024 Minimum 3,061 1,410 2,937 8,030

4.5.1 Surface Water, Other Water, and Source Water Quality Monitoring Practices

Historically, SSJID has performed-imouse water quality monitoring of its surface watepply
at Woodwardreservoir. This testing is done n

a

regul ar

basi WTPas
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operation The Districtds surf ace bettadrirkingwsterpr!| vy i s
irrigation.

SSJIDparticipatesn regionalwaterquality monitoringthroughthe Central Valley Regional

Water Quality Control Bloy avay dftnembérshipinth@abh ed Lands
Joaquin County and Delta Water Quality Coalifihich the District joined in March 2011

Additionally, the District monitors for aquatic pesticides as required by the Statewide General
National Pollutant Discharge Elimination Syst@PDES)Permit for the Discharge of Aquatic

Pesticide for Aquatic Weed Control in Waters of the United States.

4.5.2 Groundwater Supply Monitoring

The Districtparticipates in groundwater glity monitoring through th&E SJGWAwhichis a
requirement of the Amended 2024 BSThe ESIJGWA monitors 21 wells for watgmality
semtannually in the spring and fallThe ESIGWA reportigb results fototal dissolved solids
(TDS) andchloride, angH, electrical conductivity (EG)and tempraturetakenin the field.

In addition,the San Joaquin County Flood Control and Water Conservation District (SJCFCWD)
monitors bothgroundwater levels angroundwater qualitgtwells throughout San Joaquin
County, including SSJIDCounty staff sampleseveral wellsand test for total dissolved solids
(TDS), chloride, and electrical conductivity (EQ)he SICFCWCD produces semnnual
(spring and falllgroundwater reports amulblishes these reports on its website
(https://www.sjwater.org/WateResourcedvlanagement/Groundwater/Groundwalsports.

In general, groundwater quality data is published only in the fall report, following peak
production during the summer mont&sICFCWCDhas beemevelopingthe San Joaquin
County Groundwater Data Center (GD& webbased interactive tool to make historical
groundwater informatin readily available in individuals and public entities, such as SSJID.
Groundwater pumped for irrigation in SSJID is generally of good qualitir afew localized
areas oktlevatedl DS values
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5 WATER BALANCE

5.1 INTRODUCTION

This section describes the variauaterusesandwatersupplieswithin SSJID providing an

overal/l picture of how SSJI DO6s water supplies
service arealhedetailed water balanas providedto quantify all significant inflows and

outflows of water to and frorkey accounting centers within the District. For each accounting

center, a detailed, muljiear water balance covering the periicmn 2005to 2024 is presented.

The water uses and water balances are discussed in relation to hydrologic conditions within
SSJID which vary from year to year. Key hydrologic drivers of water management in a given
year include available surface water supply under the Ag88ementnd Stipulatiorwith the
USBR, which is based on New Melones Reservoir inflows; precipitation withi@$i&eD

service areaandatmospheric wateitemand.

Water budget results presented in this AWMP section are providadalendar yedrasis The
irrigation season varies from year to year based on water needs, but approximately covers the
period from March through Octobe&Zonsequently, the typical irrigation season in SSJID
generally straddles two DW@efined water years (defined as October 1 to September\s0). B
keeping the March through Octoliaigation season in one yedhe calendar year water budget
betterdescribesrrigation practices and SSJiiperations that support those practicégater

year summaries of the complete SSJID water balance are included in Appbendix

5.2 WATER BALANCE OVERVIEW

In 2020,SSJIDdeveloped anbeganmplementing asemiautomated water balance application.
This applicationimports anccompiles dataollectedand reportedy SSJIDstaffthat quantify
theDi s t rwater supptyinflows andwater deliveriesamong othemformation. The

application then automaticalgombineghese imported dataith otherdatadescribing weather
parametergreservoir and canal characteristiaadcrop water usand root zoneharacteristics

to automaticalljcomputethe SSJID water balanc&heresulting water balance is then reviewed
and edited, as needed, by SSJID staff.

Thesemiautomatedvater balance applicatiosill afford significant improvemeistover past

water balancesllowing District staff to quantify all major flows into, through, and out of the

Di st resewdir§ sanals, drains, andgated lands witlgreater speed, lower effort, and

greater consistency from year to year. Altogether, these advagragdly support he Di st r i ct
efforts to efficiently and effectively manage its water resources.

This section descrilsthe general water balance methodology and struagedin SSJID,with
a brief description of the major flow paths and data souuseslin theimprovedsemt
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automatedvater balancapplication Additional detail describinghe data sources and
uncertainty associated with each flow path are described in the following section.

5.2.1 General Water Balance Methodology

The Districb s -sugomatedvater balancepplicationhassix® accounting centerirough
which agricultural water suppliese conveyed or usedl hese includéhreeseparate accounting
centers for th&SJIDdistribution systemand one accounting center each for Woodward
Reservoirtheirrigatedlandswithin theSSJIDboundary and theSSJIDdrainage system. A
schematic of the water balance structure is provided in FiglireThe accounting centers for
SSJID are:

Main Supply Canal (MSCAboveWoodward Reservoir

Woodward Reservoir

MSC below Wood ward Reservoir andain DistributaryCanal (MDC)
District Laterals

Irrigated Lands

Drainage System

og ks wnN e

In general, flow paths are quantified on a monthly basisgDistrict data sources, weather data
sources, and root zone water budget model results (deseriBedtion 5.3).For each
accounting center, all but one flow pathgisantifiedindependently based on measured (data
calculatons, orestimatesThe remaining flow path is then calculat@aa monthly time step
based on the principal of conservation of mass (Equatibn Which states that the difference
between total inflows and outflows to an accounting center for a given period of time is
equivalent to the change waterstored within that accounting center.

Inflows T Outflows = Change in Storage (monthly time step) [5-1]

6 A seventh accounting center representing urban lands in the SSJID service area is also included in the semi
automated water balance application. This accounting c
balance reporting needs, including Unb&ater Management Plan (UWMP) reporting and SGMA reporting. Flows

through the urban lands accounting center are not reported in this AWMP water balance except in cases where they
interact with the six accounting centers described herein.
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Figure 5-1. SSJID Water Balance Structure
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The flow path that is calculatex$ the difference between all other inflows and outflmitse
accountingcentars referred to as the ficlosure termo
solved or fAiclosedo for the unknown quantity.
consideration of the availability of data or other information to support an independent estimate

of each flow pathas well as the volume of water representing the flow path relative to the size of
other flow paths. Generally speakinige targest, most uncertain flow path is selected as the

closure term.

5.2.2 Irrigated Lands Root Zone Water Budget Model and Improved Crop Coefficients

A daily root zone water balance model and improved crop coefficients derived from ET

estimated by a remotely sensed energy balance that reflect water use reductions due to crop
stressors were used to develop an accurate and consistent calculationiobhestuy ET (ET)

and ET from applied water (E4). A daily root zone water balance is a generally accepted and
widely used method to estimate effective rainfall (ASCE, 2015 and ASABE, 200&)water

bal ance reported in the Di st r-based s zo@eOvater A WMP
balance to parse the Eihto ETawand ET from precipitation (Bl) . The Districtos
water balance was improved by using the daily, phydiaaéd Integrated Water Flow Model

Demand Calculator (IDC) version 2015.0.0036 (DWR, 2015). IDC is the root zone component

of the California Department of Water Resources Integrated Water Flow Model (IWFM). In this
application, I DC is independent of | WFM. An
zone model is that it can be used as the foundation for coupling tH2 8&&r balance to a
groundwater model and, perhaps, eventually an integrated hydrologic model in the future.

Additionally, improved crop coefficients were derived from actual ET;(ES$timated by

Mapping Brapalranspiratiomat high Resolution with Internalized Calibration (METRIKG)

two recent years. Remotely sensed energy balance ET results account for the effect of salinity,
deficit irrigation, disease, poor plant stands, and other stress factors on crop ET. Studies by
Bastiaanssen, et al. (2005), Allen, et al. (2007 and 20hbyeson, et al. (2009) and others have
found that when performed by an expert analyst, seasonalsEmates by these models are

within plus or minus five percent of actual ET.

5.3 WATER BUDGET CALCULATION AND UNCERTAINTY

Monthly volumes for thdlow pathsshown in Figure 8 were estimated based on direct
measurements or based on calculations using measusandrither data. As described
previously,flow paths not estimated independently weakculated as the closure term of each
accounting center.

The data sources and methodologies used to quantify these flow padkesarkeedn the
sectionsbelow, organized byaccounting centefrhe flow path names described in these sections
correspond to the flow paths identified in Figuré.®Jnless otherwise specified, the change in
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storage of canals, laterals, and drains is assumed to be zero across the duration of a complete
calendar yearA discussion of flow path uncertainiy provided below

5.3.1 Main Supply Canal Above Woodward Reservoir

Forthei Ma i n S u pM3CyaboaWoaaward[Reservairaccounting centethe closure
term forthe entire 2002024 water budget period wake Woodward Reservoinflows.

Other flow paths were quantified as follows:

1 Deliveries from Joint Supply Canaheasured dat@ated sectin).

1 Ordered Spillageneasured dat@ated section)

1 MSC Preciprcalculated from dailmanteca CIMIS statioprecipitationdatamultiplied
by surfacearea

1 MSC Canal Seepagealculated from seepage coefficient of soils underlying the canal
estimatedvettedareg and weted duration

1 MSC Evap:calculated from daily Manteca CIMIS station reference ETojETultiplied
by the open water surface area and an open water surface evaporation co€ffijient (
(UCCE Extension Leaflet)

1 U3 Ranch Deliverieaneasured data (one slide gate, one weir)

5.3.2 Woodward Reservoir

For the fAWoodward Reservoiro accounting cente
and summer (irrigation season) months. During the summer, the Change in Reservoir Storage

was the accounting center closteem. During the winter months, Tributary Inflows were the

accounting center closure ter@ther flow paths and time periods were quantified as follows:

1 Woodward Reservoir Inflows: calculated as closure ¢fe i MSC above Woodw
Reservoiro accounting center

1 Tributary Inflows (Summer Monthsgstimated agero (minimal summer runoff)

1 Change in Reservoir Storag&ifiter Months):estimated from water level datand
capacitystage relationship

1 Woodward Reservoir Releaseseasured dat@ated section)

1 Water Treatment Plant (WTP) Deliverieseasured datg{ROHNE INFL meter- FIT-
13201 & FIT-13202).

1 Reservoir Precipcalculated from dily Manteca CIMIS station precipitatiatata
multiplied by surfacerea

1 Reservoir Seepage: calculated from seepage coefficient ofiadislying the reservoir
and the wetted area of the reservoir. The seepage coefficients are based on change in
storage during times when there was no inflows to or outflows from the reservoir.
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1 Reservoir Evapcalculated from daily Manted@lMIS station ET multiplied by the open
water surface area and an open water surface evaporagticient (..1) (UCCE
Extension Leaflet)

5.3.3 Main Supply Canal Below Woodward Reservoir and Main Distributary Canal

For t h BeloWwW&G@wvard Reservoir and Main Distributary CghaDC) 6 accountin
center, the closure termas MDCCanalSeepage. Other flow paths and time periods were
guantified as follows:

Woodward Reservoir Releases: measured (@ated section

OID Spills to Main Canalmeasured dat@OID record$

Ordered Spillage (to Stanislaus River): measured(datad section)

Operational Spillage (to Stanislaus River): measured(ttatg-crested weir)

Lateral Deliveries: measured ddpimarily SonTekQ flow metersat lateral headings
Direct Diversion from Main Canag&stimated based on distribution system flows and
recorded infruePoint

1 MDC Evap:Calculated from daily Manteca CIMIS station &hultiplied by the open
water surface area and an open water surface evaporation coefficlp CCE
Extension Leaflet)

=4 =4 =4 4 -4 -

5.3.4 District Laterals

F o r Distrig Laferal® accounting centethe closure term was Farm Deliveries to irrigated
agricultural landThis closure is compared to TruePoint delivery data as a validation of the
accuracyof delivery measuremenssored inTruePoint Other flow paths and time periods were
guantified as follows:

Lateral Deliveries: measured ddaimarily SonTek 1Q flow meters at lateral headings)

Later al Spill age: calculated as closure of

District Pumping: measured ddfaropeller meters)

Surface Water Deliveries (to Urban Land=s3timated based on distribution system flows

and recorded iffruePoint(deliveries are to urban areas in Ripon

1 Lateral Seepagealculatechased on the wetted arewetted durationandanassumed
seepageoefficient 0.05 feet per day for concrete lining (USBR, 1994)

1 District Laterals (DL) Evap:Calculated from daily Manteca CIMIS station ET

multiplied by the open water surface area and an open water surface evaporation

coefficient (L.1) (UCCEExtension Leaflet)

= =4 =4 A

5.3.5 lIrrigated Lands

For thefirrigatedLand®  ( accounting centethe closure term was deep percolation of
applied water, oakO NI L Deep Percolati on
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Other flow paths and time periods were quantified as follows:

Farm Deliveries: calculated as closure of
Direct Diversion from Main Canaimeasured data (recorded in TruePoint)

Private PumpingEstimated as the additional water necessary to hdetaw

Irrigated Lands Evapotranspiration of Applied Water (ILagTIDC output (see

description below)

Irrigated Lands Evapotranspiration of Precipitation (ILykch): IDC output (see

description below)

Irrigated Lands Precipitation (IL Precip): IDC output (see description below)

Irrigated Lands Tailwater (IL Tailwater): IDC output (see description below)

Irrigated Lands (IL) Runoff of Precip: IDC output (see description below)

Irrigated Lands Deep Percolation of Precipitation (IL Deep Percopatign IDC output

(see description below)

1 Change in Storage: change in root zone storage is an IDC output (see description below)

= = =4 4 A

= =4 =4 A

5.3.5.1 IDC Root Zone Water Budg&esults

The primary outflow from irrigated lands is crop evapotranspiration (ET). Crop ET may be
derived from applied irrigation water or from precipitation. The Integrated Water Flow ¥odel
Demand Calculator (IDC), developed by the D\WRI introduced in Section 5.2i8 a root zone
water balance modéhatpartitionstotal crop ET into EZw andETprecip

Primary inputs into the IDC model include: crop evapotranspiration, precipitation, and soil
parameters, such as hydraulic conductivity, field capacity, permanent wilting poin¥ieéc.

crop groups were modeled: alfalfa, almonds, corn, graglespther crops, pasture, peaches, and
walnuts. Soil parameters were based on two soil types: sandy loam and loamyesaitthg in
eighteen unique crepoil combinations.ETawas estimated from 2005 to 20based on

Mapping EvapoTranspiration at high Resolution with Internalized Calibration (METRIC)
derived grass reference crop coefficients and grass reference evapotranspiration from the
Manteca CIMIS station. Combining IDC model outputs with annual cragage summaries
provided by the District, volume of precipitation, &JTE Tprecip, runoff, and deep percolation of
precipitation was incorporated into the water balance.

5.3.6 Drainage System

For thefi PainageSystend accounting center, trmimmerclosure ternwas LateralSpillageand
the winter closure term was District Outflo@ther flow paths and time periods were quantified
as follows:

1 Pumping for Groundwater Transfer. measured data (propeller meters)
1 Stormwater Runoff: IDC output for urban lands (see description above; represents runoff
from urban areas that enters the SSJID Drainage System)
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1 Lateral Spillage (winter): estimated as zero

IL Tailwater:IDC model output

IL Runoff of Precip: IDC model output

District Ouflow (summer) Partially measured data

Groundwater (GW) Transfer: measured data (propeller meters)

Net seepage and groundwater interception (Seepage/GW Intergeqicnlated based

on the wetted area, wetted duration, and an assumed seepage coefficient

1 Drainage System Evaporation (DS Evapaiculated from daily MantedalMIS station
ETo multiplied by the open water surface area and an open water surface evaporation
coefficient (L.1) (UCCE Extension Leaflet)

= =4 4 4 A

5.3.7 Flow Path Uncertainty

The results of th&SJIDwaterbudget are reportddr each flow path with a high level of

precision (nearest whole adi@ot) that implies a higher degree of accuracy in the values than is
actually justified. To identify the level of uncertainty associated with each flow path,

estimated percent uncertairitgis been defined for each measured or estimated flow path,
approximatelyrepresentinga 95percentconfidence intervalThese uncertainty values are
guantified based on the accuracy of measuren@intes, typical values quantified in other

water budgets, or professional judgmenhen, based on the relative magnitude of each flow
path, the resulting uncertainty in each closure term can be estimated by assuming that errors in
estimates are randqifiollowing the procedure described Byemmens and Bu(il997). Errors

in estimates for individual flow paths may cancel each other out to some degree, but the net error
due tothe collectiveuncertainty in the various estimated flow paths is ultimatelyesged in the
closure term.

Table 51 lists each flow path included in the water balance, indicating which accounting
center(s) it belongs to, whether it is an inflow or an outflow, whether it was measured or
estimatedthe supporting data used to determine it, and the estimatedtainty expressed as a
percent. As indicated estimateduncertaintievary by flow pathfrom 5 to 100 percentof the
estimatedvalue, with uncertainties generally being less for measured flow paths and tpeate
estimatedlow paths. The estimated uncertainty of each closure tisratsoprovided calculated
based on the concept of propagation of random errors as described above.

The general increase in flow path uncertainty as the water flows from the distribution system
accounting centers to the Irrigated Lands accounting center is typical of agricultural water
suppliers. Increased uncertainty for the Irrigated Lands accouwdirigr results chiefly from
estimates of tailwater and deep percolation flow paths as these flows are difficult and expensive
to accurately measure. Despite appreciable uncertainty in some flow path quantities, the water
balance provides useful insightsi o SSJI Dés water management .
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Table 51. Water Balance Flow Paths, Supporting Data, and Estimated Uncertainty

Accounting Average
Center, Flow Flow Path Database Data Source Volume 2005 | Uncertainty Uncertainty Source
Path Direction 2024, af
Deliveries from Joint Supply Can{ Measuree-Rated Section 221,090 6% ZD(')COkl'”SO”’ 1967; USBR,
A= n
o 2 Py -
g K] Ordered Spillage MeasureetRated Section 1,133 6% zD(l)cokllnson, 1967; USBR,
0 [
a £
X . o. | Clemmens, AJ. and C.M
= MSC Precip Manteca CIMIS 18 30% Burt, 1097
g Woodward Reservoir Inflows Closure (MSC) 218,552 6% | Computed
S NRCS soils data, published Typical of monthly
= seepage rates by soil type, o, | calculation based on
o MSC Canal Seepage estimated wetted area, estimate 459 50% NRCS soils data and
8 wetted duration measured inflows
< " Clemmens, A.J. and C.M
s 3 Burt, 1997; Based on 20
8 E Estimate-surface area, Kc and percent estimate of
O ) 0
> 8 MSC Evap ETo 76 30% Kc*ETo process plus 10
2 percent allowance for
A surface area estimate
.% Computed based on
= U3 Ranch Deliveries One slide gate and one weir 3,153 100% estimated accuracy of
measurement method
used for spillage locatiory
" Woodward Reservoir Inflows Closure (MSC) 218,552 6% [ Computed
E Tributary Inflows Tributary Area X Precip X Facto 3,946 50% | DE estimate
E ; ; : o | Clemmens, A.J. and C.M
Reservoir Precip Estimate 1,346 30% Burt, 1997
Woodward Reservoir Releases | MeasureetRated Section 180,444 6% g)écokinson, 1967; USBR,
S S KROHNE INFL meter FIT- ow|Manufacture
% WTP Deliveries 13201 & FIT-13202 18,501 5% (typical)
n "
2 NRCS soils data, published I;/I% 'SIZI t%fnngggtehéyon
° Reservoir Seepage seepage rates by soil type, 16,471 50% NRCS soi
5 " : soils data and
= = estimated wetted area .
5 B measured inflows
38 = Clemmens, A.J. and C.M
= O Burt, 1997; Based on 20
, Estimate-surface area, Kc and o | Percent estimate of
Reservoir Evap ETo 8,561 100% KC*ETo process plus 10
percent allowance for
surface area estimate.
Typical uncertainty of
Change in Reservoir Storage Closure (WR) -132.46 -16001%| change in storage
calculation.
c 2 Woodward Reservoir Releases | Measuree-Rated Section 180,444 6% g)(l)%kllnson, 1967; USBR,
'© o -
E £ OID Spills to Main Canal Measured 3,704 50% fUSBR’ 2001 (combined
g or all sites)
s Computed for 1%
E Lateral Deliveries SonTek 1Q meters in pipes 155,754 59 | ManNu fact ure
) accuracy, and typical
é duration accuracy
T3 Direct Diversion from Main Canal| Recorded Deliveries in TruePoir 1,279 25% | DE estimate
© C
=" i .
§ L>), Ordered Spillage MeasureetRated Section 1,133 6% chl)%kllnson, 1967; USBR,
=8| o
z 28 2 Computed based on
0 E . . . o, | €stimated accuracy of
N 8 Operational Spillage Long crested weir 0 9% measurement method
g used for spillage location
Li MDC Canal Seepage Closure (MDC) 25,464 53% | Computed
g Clemmens, A.J. and C.M
3 Burt, 1997; Based on 20
Estimate-surface area, Kc and percent estimate of
C ' 0,
] MDC Evap ETo 518 30% Kc*ETo process plus 10
= percent allowance for
surface area estimate.
Computed for 1%
%) Lateral Deliveries SonTek 1Q meters in pipes 155,754 59 | ManNu fact ure
= accuracy, and typical
% duration accuracy
o - . , Assumes measurement with sorj os. | 1daho Department of
g District Pumping type of propeller meter. 4,582 20% Water Resources study
g Farm Deliveries (to Iigated | ¢ ve (L) 134,158 11% | Computed
5 Lands)
% 2 Surface Water Deliveries (o Urba peorged Deliveries in TruePoir 151 25% | DE estimate
a 3 Lands)
;:_s Lateral Spillage Closure (DS) 20,270 59% | Computed
Canal lining seepage coefficient Tvpical of monthl
Lateral Seepage estimated wetted area, estimate 5,053 5096 | YP'cal y
; calculation based on a
wetted duration
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Accounting
Center, Flow
Path Direction

Flow Path

Database Data Source

Average
Volume 2005
2024, af

Uncertainty

Uncertainty Source

seepage coefficient and
measured inflows

DL Evap

Estimate-surface area, Kc and
ETo

703

30%

Clemmens, A.J. and C.M
Burt, 1997; Based on 20
percent estimate of
Kc*ETo process plus 10
percent allowance for
surface area estimate.

Inflows

Farm Deliveries

Closure (DL)

134,158

11%

Computed

Direct Diversion from Main Canal

Recorded Deliveries in TruePoin

1,279

25%

DE estimate

Private Pumping

Efficiency Estimate

62,276

50%

DE estimate Typical

uncertainty calculated
from closure based on
IDC results and measurd
surface water deliveries)

IL Precip

Manteca CIMIS

50,371

30%

Clemmens, A.J. and C.M
Burt, 1997

Irrigated Lands

Outflows

IL ETaw

Irrigated
area/crops/Kc/ETo/monthly wate
balance

134,295

10%

CIMIS reference ET,
estimated crop
coefficients from
METRIC analysis,
cropped area by crop,
root zone simulation
model (IDC) to divide ET]
in applied water and
precipitation component

IL ETprecip

Irrigated
area/crops/Kc/ETo/monthly wate
balance

26,516

10%

CIMIS reference ET,
estimated crop
coefficients from
METRIC analysis,
cropped area by crop,
root zone simulation
model (IDC) to divide ET]
in applied water and
precipitation component

IL Deep Percolatiog,

Closure (IL)

60,574

67%

Computed

IL Deep Percolatiofcip

DE Root Zone Model

22,556

30%

Root zone simulation
model (IDC).

IL Tailwater

Efficiency Estimate

2,844

50%

DE estimate

IL Runoff of Precip

Estimate

143

35%

Root zone simulation
model, CIMIS
precipitation data, and
NRCS curve number
method.

IL Change in Root Zone Storage
Precipitation

DE Root Zone Model

1,155

30%

Root zone simulation
model (IDC).

Inflows

Lateral Spillage

Closure (DS)

20,270

59%

Computed

Pumping for Groundwater Transf

Measured

141

5%

DE estimate

Stormwater Runoff

Estimate

2,359

35%

Root zone simulation
model, CIMIS
precipitation data, and
NRCS curve number
method.

IL Tailwater

Efficiency Estimate

2,844

50%

DE estimate

IL Runoff of Precip

Estimate

143

35%

Root zone simulation
model, CIMIS
precipitation data, and
NRCS curve number
method.

Drainage System

Outflows

District Outflow

Estimated / Measured

23,180

50%

USBR, 2001 (combined
for all sites)

GW Transfer

Measured

282

5%

DE estimate

Seepage/GW Interception

Estimate; based on assumed
seepage coefficienestimated
wetted area, estimated wetted
duration

2,067

100%

Typical of monthly
calculation based on
seepage coefficient and
measured inflows

DS Evap

Estimate-surface area, Kc and
ETo

369

30%

Based on 20 percent
estimate of Kc*ETo
process plus 10 percent
allowance for surface
area estimate.
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5.4 HYDROLOGIC YEAR TYPES IN SSJID

Development of a mulyear water balance allows for evaluatiortto# variedmpacts of surface

water supply, precipitatiomnd othehydrologic variability orSSJIID s wat er and nage me
useover time. Specifically, a multdyear water balance that includes both dry and wet years is
essential tglanring for conjunctive use of surface water and groundwaieEWMP included

in the CWC and discussed in Sent7.

The SSJID water budget presented in this section covery@a2@eriod from 2005 through

2024. Each year is classified by hydrologic year type, as shownin T@ble6iwet 6 or fAdr
Hydrologic year types are based on the DWR San Joaquin Valley WateHYdrologic
Classification Index, with Aweto years define
Adryo years defined as those c| agdeolodiciyead as be
types are included in each water budget table throughout this section to support interpretation of
water use within SSJID and evaluation of overall water balance trends over time. Between 2005

and 2024, eight years are classified as wethaptie years as dry.

Between 20020124, the dryyear average precipitation was8inches,nearly four inches lower
thanthe wetyear averagerecipitation ofl4.1 inches.The amospheric water demartBT,) is
also typically higher in dry yearsgsulting in increased crop irrigation requirements and
corresponding irrigation demanddver the 20082024 period, the dryyear average Bwas
approximately 5.2 inches per year, versus 5Inches per year in wet year$hese increased
demands argypically coupled with reduced surface water sigxih dry years withpartial
surface wateallocatiors.

As discussed previousl$SJIDhas a reliable source sfirface watesupply under its 1988
agreement with USBR which is based on inflows into New Melones Reseraivever,
reduced precipitation and increasgthospheric water demafi@iT,) in the SSJID service area
typically occusin years whemrecipitation is also reduced in the Stanislaus River watershed,
limiting inflows into New Melones Reservoir. Consequenigtween20052024, SSJIDdid not
receiveits full entittement in B07-2008 in 20132016,and most recently in 2021

Evaluating the SSJI D water budget according t
classifications supportéeepemunderstanding of the implications i@duced precipitation,

increased EJ,andp ar t i al all ocations on SSJI Db6s water 1
identification and implementation of management actions to increase the reliability of surface

water and groundwater supplies while maintaining or improving levels of sentite water

users.
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Table 52. SSJID Allotment, Precipitation, ET, and Hydrologic Year Typ€20052019).

: o L g Surface ‘

vear | oo | Ingaton | imgaton | Sezsen | g | P | 7o
(Days) otment

2005 Wet 3/13 10/22 223 Full 17.4 51.1
2006 Wet 3/21 10/21 214 Full 15.0 50.7
2007 Dry 3/11 10/17 220 Partial 6.3 55.9
2008 Dry 3/9 10/16 221 Partial 8.6 55.5
2009 Dry 3/11 10/20 223 Full 11.0 53.1
2010 Wet 3/15 10/24 223 Full 18.4 49.1
2011 Wet 3/13 10/29 230 Full 11.0 49.7
2012 Dry 3/11 10/19 222 Full 12.6 53.9
2013 Dry 3/8 10/19 225 Partial 4.6 56.9
2014 Dry 3/17 10/1 198 Partial 13.6 55.3
2015 Dry 3/8 10/10 216 Partial 6.6 54.3
2016 Dry 3/20 10/15 209 Partial 16.1 53.2
2017 Wet 3/19 10/21 216 Full 9.7 53.1
2018 Dry 2/25 10/20 237 Full 12.0 54.7
2019 Wet 3/17 10/26 223 Full 13.0 54.5
2020 Dry 3/4 10/15 225 Full 6.1 55.8
2021 Dry 317 10/9 216 Partial 10.2 56.5
2022 Dry 2/28 10/10 224 Full 9.3 57.7
2023 Wet 4/9 11/4 209 Full 15.7 51.8
2024 Wet 3/17 10/19 216 Full 11.8 51.8
Average 11.4 53.7
20052024 Wet Year Average 14.0 51.5
Dry Year Average 9.8 55.2
Average 10.6 54.7
20202024 Maximum 15.7 57.7
Minimum 6.1 51.8

5.5 WATER USES

Since 1909, SSJID hasippliedirrigation watern southerrSan Joaquin County. With the
completion of the Nick C. DeGroot Water Treatment P{sWMtP) at Woodward Reservoir in
2005, SSJID also providéieateddrinking water to the Cities of Tracy, Manteca, and Lathrop

Between 20182019, SSJID supplied an average 8f000af of water to the (WTP) each year. In
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thefuture SSJID alsglansto supplydrinking water to the Cities dscalon angbossiblyRipon.
SSJID currently supplies raw water to Ridonnonpotable uses

The District ceowns three reservoirs with OID that are managed by thBdm Project and

Power Authority. These reservoirs are used for water supply, power generation, recreation, and
water sports. The Authority also owns and operates a separategoydEpgeneration facility

known as Sand Bar. Al l of these reservoirs |
the Frankenheimer and Woodward power generation facilities at the inlet and outtake of

Woodward Reservoir, respectively. Turlockdation District (TID) provided the financial

capital for the installation of these sites in the early 1980s and operates and maintains the
projectssThr ough the Districtds water conservation
available for environmental enhancement through water transfers-aed groundwater

recharge. These water uses are described in greater detail in the remainder ofdhis sect

5.5.1 Agricultural

Agricultural irrigation is the dominant water use in SSJID (Figugy. Between 2005 and 2024,
the total crop water demand (evapotranspiration, ETc) for crops grown in SSJID averaged
approximately 161,000 acfeet (af) per year. Of this total, an averag@7,000 af is supplied

by effective precipitation stored in the root zone, while approximately 134,000 af is supplied by
applied irrigation.

Table 53 summarizes the acreage of major crops
and crop groups in SSJID. Over the 200&24
period, irrigated cropland averaged approximately
51,000 acres annually, with an additional 2,000
acres of fallow or idle land. Almonds are the
dominant crop, ocquying an average of 33,500
acres. Other permanent tree and vine crops,
including fruit trees, grapes, and walnuts, account
for an additional 7,200 acres on average. In total,

i permanent crops represent approximately 80
Figure 5-2. Young Almond Orchard in  percent of the irrigated acreage inJ&% with
SSJID annual and serpermanent crops comprising the
remaining 20 percent.

Acreage planted to permanent crops ranged from approximately 38,000 to 43,000 acres over the
20-year period, as shown in Tabledsand Figure 8. These crops represent a relatively fixed
and reliable demand for District water supplies

Improved, locally derived crop coefficients were developed for the SSJID water balance to
reflect actual crop water use conditions. Daily crop coefficients were derived from estimates of
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actual evapotranspiration (ETa) using remotely sensed surface energy balance methods.
Specifically, the

Improved, local crop coefficients were developed for the SSJID water balance that reflect actual,
observed water use characteristics of crops in SSJID. Daily crop coefficients were derived from
actual evapotranspiration (Blestimates calculated using remotely sensed surface energy
balance results from two recent years. Mapping Bvapolranspiratiomat high Resolution with
Internalized Calibration (METRIQJurface energy balance approach was used to calculated ET

in SSJID. METRIC results account for thrany factors that impactop evapotranspiration

(ETe), including crop age, vegetation density, disease, salinity, deficit irrigation, and other stress
factors

Previous studies (e.g., Bastiaanssen et al., 2005; Allen et al., 2007, 2011; Thoreson et al., 2009)
indicate that seasonal ETa estimates derived using METRIC are typically within £5 to 15 percent
of actual evapotranspiration when performed by experientaigsds.

Average crop evapotranspiration rates (Tab#f Were calculated using CIMIS reference
evapotranspiration (ETo) in combination with the locally derived crop coefficients. These ETc
values were then input into the Integrated Demand Calculator (IDC, V@&@idn0.0036; DWR,
2015), which patrtitions total ETc into evapotranspiration of applied water (ETaw) and
evapotranspiration of precipitation (ETprecip).

The IDC model simulates daily soil water balance processes using precipitation, soil properties,
and crop characteristics to estimate inflows and outflows within the root zone. This approach
provides a consistent and reliable estimate of ETc and its can{simmproving overall water
budget accuracy.

Across all crops, average ETc ranges from approximately 22.9 inches per year for grapes to
approximately 3839 inches per year for almonds, walnuts, and pasture. The average ETc across
all irrigated lands is approximately 36.7 inches per year. Alimondsyitinary crop in SSJID,

have an average ETaw of approximately 32 inches per year. Overall, average ETaw across all
crops is approximately 31 inches, with the remaining 6 inches supplied by precipitation.

Over the 20062024 period, total annual ETc averaged approximately 161,000 af, with
approximately 134,000 af (83 percent) derived from applied irrigation and 27,000 af (17 percent)
from precipitation Additional applied water uses include salt leaching and frost protection. Due
to the relatively low salinity of SSJID surface water, leaching requirements are minimal.
Similarly, water used for frost protection is limited in volume and typically appliésid=ithe

primary irrigation season. These uses are described further in Section 5.10.
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Table 53. SSJD Crop Acreageg20052019.

Permanent Semt
vear Almonds | Others | Subtotal Annual Permanent ldle Total
2005 31,771 8,074 39,845 6,210 5,944 1,903 53,901
2006 31,920 7,636 39,555 6,465 5,600 1,915 53,535
2007 31,747 7,374 39,121 6,390 5,440 1,943 52,893
2008 30,699 7,233 37,932 6,895 4,992 1,876 51,695
2009 31,854 7,018 38,872 6,737 4,762 1,759 52,131
2010 31,854 7,018 38,872 6,737 4,762 1,759 52,131
2011 31,854 7,018 38,872 6,737 4,762 1,759 52,131
2012 33,010 6,803 39,813 6,579 4,532 1,643 52,567
2013 32,673 6,936 39,608 6,579 4,559 1,669 52,416
2014 32,757 7,172 39,929 6,640 4,474 1,857 52,901
2015 33,252 7,214 40,466 6,499 4,374 1,850 53,189
2016 34,508 6,967 41,475 5,222 3,700 2,495 52,892
2017 34,730 7,304 42,034 5,313 3,621 2,221 53,189
2018 34,789 7,379 42,168 5,231 3,488 2,262 53,149
2019 34,892 7,372 42,264 5,201 3,665 2,201 53,331
2020 35,388 7,115 42,503 5,232 3,662 2,101 53,499
2021 34,787 7,203 41,990 5,516 3,510 1,751 52,766
2022 35,714 6,999 42,712 5,191 3,253 1,357 52,514
2023 35,714 6,999 42,712 5,191 3,253 1,357 52,514
2024 36,303 6,533 42,835 5,057 3,245 999 52,137
Average 33,511 7,168 40,679 5,981 4,280 1,834 52,774
Maximum 36,303 8,074 42,835 6,895 5,944 2,495 53,901
Minimum 30,699 6,533 37,932 5,057 3,245 999 51,695
80 - 40
) L + 3 o
% Zg “. PR S -...ll.-.l! Z.g %
T 50 1 +10 &
2401 1008
FES poS
L L3
==—=1 Almonds Year === Other Permanent Crops
=== Annual Crops == Semi-Permanent Crops
E [dle B Total Deliveries®
--------- Linear (Total Deliveries®)
Figure 5-3. SSJD Cropping(20052019.
*Total deliveries include SSJID farm deliverisd direct deliveries from Main Canal.
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Table 5-4. Average Acreages and Annual Evapotranspiration Rates fo8SJID Crops

(2005-2024).

Average Evapotranspiration (in'year)
Crop Group | Average Acres ET. ETaw ETprecip
Alfalfa 1,178 36.9 30.2 6.7
Almonds 33,947 38.7 32.3 6.4
Corn 4,831 33.1 27.3 5.7
Grapes 2,786 22.8 17.6 5.2
Open 1,834 27.1 22.7 4.4
Other Crops 2,050 35.5 30.8 4.8
Pasture 3,100 38.1 32.1 6.0
Peaches 1,148 36.8 30.7 6.1
Walnuts 1,898 38.4 31.9 6.5
Total 52,772 36.7 30.6 6.1

The AAl mondso crop group includes comparatively

smal |

these other orchard crops was calculated using the almonds crop coefficients, as they are considered to have similar

crop water requirements.

5.5.2 Environmental

The Districthad been anember of the San Joaquin Riv&roup Authority along witiMerced
Irrigation District (Merced ID), Modesto Irrigation Distriddl[D), Turlock Irrigation District
(TID), Oakdaldrrigation District QID), Friant Water Users Authority (FWUAJ}he San

Joaquin River Exchange Contractors Water Authority (Exchange Contractors) and its member

districts,and the Public Utilities Commission of the City and County of San FranciBge San
Joaquin River Agreement is a coopena effort developed byrban, agriculiral, environmental
and governmental agencies to meet flow obligations at Vewralise San Joaquin River
southeast of TracyUnder the Agreement, the Vernalis Adaptive Management Plan (VAMP)

was developed as an experimental adaptive management program designed to protect juvenile
Chinook salmon during migration through the River while also evaluating the effects of flows on
sdmon survival. VAMP was initiated in 2000 and ended in 2011.

Under VAMP,SSJIDand other member agencies were responsible for releasing supplemental
water to provide spring (April May) pulse flows to encourage outmigration of young fall run
Chinook salmon. The requirsdipplementapulse flows varied from year to year depending on

existing flow conditions in the River and previous year conditibneertainy e ar s ,

SSJI

VAMP obligationwasmadeavailable to USBRait New Melones Reservadio be usedat the

Bureaubds

dautsoazedeptirposenTypfcallyy USBRreleasedhe additional water

during other times of the year or carriedverin storageo the following year anthen released

it.
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Theobjectivesof thesesupplementateleasesncluded various fish and wildlife benefgsich as
additional instream flows on the Stanisld&iser during the months when fish are present,
ramping of flow changes on th&ver following high flow periods, implementing pMAMP

and postVAMP ramping objectives during the spring flow period, water for fall attraction flows,
temperature control in the lower Stanislaus River during the summer and fall periods, and/or
storage in NewMelones Reservoir for the purpose of using the additional water to augment
flows in subsequent dry years.

The total volume of water provided B5JIDfor pulse flows or to USBR for other

environmental purposes on the Stanislaus and San Joaquin rivers from 2000i&

summarized immable 55. As suggested bthe tablethe need fo6SJIDsupplemental water to
increase river flows is correlated to years with partial allotments due to reduced inflow into New
Melones Reservoir. During the 2005 to 2011 period, the two years in @Bidibprovided
supplemental water were the partial allocation years of 2002608.

Table 55. Annual SSJID Supplemental Water under VAME2000-20107)

Year SSJID Supplemental Water &f)
2000 7,300
2001 7,365
2002 3,795
2003 5,039
2004 5,880
2005 0
2006 0
2007 2,185
2008 7,260
2009 0
2010 0
Average 3,529

OID and SSJID have made water available for pulse flows on the Stanislaus River following the
end of VAMP which are listed as part of water transfer opportunities section bél@vand

SSJID aralsocurrently developing a collaborative Stanislaus River Basin Plan to address
anticipated state and federal regulatory challengegw@adate thesustainable usef Stanislaus
River basinossamilalilee ndeesbhbhecBs s.tTheiplantwillpresera t e r

r

alternatives for public inputarfdi nal consi der at i soiDirdetgrsihdne di str
effort to protect the districtsdéd senior water

resources for the di st r i-term scénonticovitabty of theuegiont s by

" Based on San Joaguin River Group Authority annual technical reports from 2000 through 2010.
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and sustainable water management in the basin. While currently still under development, the
plan is nearing completion.

5.5.3 Recreational

The District ceowns three reservoirs witDID that aremanaged by the THDam Projectnd
Power Authority the BeardsleyrReservoir and Donnells &
Reservoir (Figur&-4) above New Melones Reservoand
Tulloch Reservoir below New Melondgeservoir These
reservoirs are used for water supply, power generation,
recreationand water sportsAll threereservoirs lie outside
ofSSJID6s service area.

Woodward Reservoir is owned by SSJiidth the

adjoining lands and water surface managed for recreatio
purposesy the Stanislaus County Parks and Recreation
Department The Woodward Regial Park offers
established cangites and recreational activities including
hunting, fishing, boatingand swimming.

Water stored in the reser usedo
per se, as it is not consumed to support recreation activitije £\ S P

Rather, the storage of water in the reservoirs supports Figure 5-4. Donnells

recreation activities. Reservoir

5.5.4 Municipal and I ndustrial

SSJIDcurrentlyprovidestreated drinkingvaterto several municipalities in San Joaquin County
which is provided as part tiie Districts existingpre1914surface water rights. The South
County Water Supply Program (SCWS#3s developed through a collaborative andperative
effort of the SSJICand the Cities oManteca, Escalon, Lathrop and Tracystpplement the
watersuppies of the citiessome of which were entirely dependent on groundwatbe cities
raised the funds toonstrut the Nick C. D&root Water Treatment Plant (WTP) just west of
Woodward Reservoir Dam on Dodds Rod&hase | of the project includ&d miles of
transmissiormpipelinethatalsosuppliesthe Cities ofManteca, Lathropand TracyAlong the
pipeline, there are four pump stations and three large storage Emkgump stations deliver
water from the pipeline to the city water lines, while the storage tanks are capable of holding one
million gallons of waterPhase Il willexpand the treatment capacity of the WTP and sugply
the City of Escalon TheCity of Riponopted out of the project and instgaatchases raw
untreated water from SSJIdr nonpotable purposes. Ripdrashadongoingdiscussionsabout
participating in the project arbtentiallypurchagg treated water in the futurdzscalon
currentlysells itsPhase vater allotment to the City of Tra¢iP&P, 2011) During Phase Il of
the project, one pump station and two additional tam&gplanned
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Contractual allotments for the supplied cities are ligteéfiable 56. SSJID serves as the

wholesale water agency and water treatment plant operator, and the Cities are the retail water
agencies. Each city has an agreement with SSJID to receive treated water through December
2049.

Table5-6. SCWSP Phase | and Il Allotments by City (adeset)

City
Phase Escalon| Lathrop Manteca | Tracy Total
Phase | Allotment 2,015 6,887 11,500] 11,120 31,522
Phase Il Allotment 2,799 10,671 18,500/ 11,120 43,090

Source: Water Supply Development Agreements betweetitiies and SSJID

Raw water is diverted frooodward Reservoiio the WTPand is filtered using statef-the-art
membrane filtration and mild chemical treatment technolo@egeit wascommissioedin
2005 approximatelyl7,000af has been deliverezhch yeafrom Woodward Reservoir tile
WTP for treatment and delivery the three cities currently under contr@icable 57). In 2020,
the WTP delivered nearly 24,000 af aopkratedht or near capacity during peak demand
months. Phase Il will expand the sustained capacity of the system framiléén gallons per
day MGD) to 57 MGD (P&P, 2011).A map ofthewater systemandparticipating citiess
provided inFigure 55.

As discussed briefly in previous sections, the opportunity to provide supplemental water to
municipalities was made possible through SSJI
management efforts in the 1980s and 1990s that resulted in significant redunctipitiage and

increased system efficiency. These atiterongoing improvements have increased the
flexibility and reliability of SSJIDO6s irriga
supplies. Sale of the conserved water has also allowdd &5Jenerate revenues that can be

used to further modernize and enhance the dis
cust omer s. The SCWSP is an example of SSJI DO
management and its commitment to maintegribcal water supply reliability. The SCWSP also

provides high quality drinking water to benefit local communities.
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Table5-7. AnnualDeliveries to Nick C. DeGroot WT#r Urban Water Supply20052019)

WTP Deliveries

Year Year Type (af)
2005 Wet 1,326
2006 Wet 11,707
2007 Dry 16,794
2008 Dry 16,479
2009 Dry 19,376
2010 Wet 16,931
2011 Wet 17,927
2012 Dry 18,426
2013 Dry 20,148
2014 Dry 18,840
2015 Dry 15,406
2016 Dry 17,001
2017 Wet 20,124
2018 Dry 21,046
2019 Wet 21,690
Average 16,881
20052019 | WetYear Average 14,951
Dry Year Average 18,168
Average 19,053
20152019 Maximum 21,690
Minimum 15,406
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Figure 5-5. SCWSP Phase | Water System

To offset the power used by tiéTP and to maintain low water rates for both agricultural and
municipal customers$SJIDconstruceda sevenracre solaarrayutilizing thin-film solar
modulesmounted on frames instrumented to provide solar traékanfirst for the solar

industry. The construction was initiated in two phases with the first feat@imgst seven

thousandlL75Watt crystalline modules with a maximum power production.diregavatts.
Phase Il was completed in ktd of 2009 and incorporatetheost 6,000additional 72.5 watt
thin-film modules to bring the total production patial to almost 1.4negawatts Phase | of the
solar field came ofine on May 15, 2008 and was dedicassdthe Robert O. Schulz Solaark

on July 18.Thesolar armprovides nearly all of the power used by the Widélucing the
Districtos

electric bill by an

to the cities who benefit from the plant

After selling power wholesale for a haléntury, SSJID is also currently attempting to purchase

Pacific Gas and Electric Compa
power business, servicing Manteca, Ripon, Escalon and adjounisgareasS SJ | DB fr g o a
descri

providing

ret ail electric serv

esti mated

nyoés di

i ces are
electric services overview, detail: https://www.ssjid.com/diss&t/ices/electriservices/.

str
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5.5.5 Groundwater Recharge

Groundwater recharge that occurs witBi8JIDconsists of seepage fra88JIDcanalsand
reservoirsand deep percolation of precipitation and applied irrigation wlestributed
rechargdgrom the SSJD service are@rovidessubstantiatechargeo support groundater levels
in the EastrnSan Joaquisubbasin which underliesSSJIDand surrounding aregsee Section
4.3for more information on the Eastern San Joaquin Subbdsifiows to the groundwater
system and pumping volumes for #@05to 2019period are shown in Figure® along with
the net annual volume of groundwater recharge.
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Figure 5-6. Groundwater System Inflows, Outflows, and Net Rechafge052019

Total ®epage and @@ percolation volumes f@005to 2019are providedn Table 58, along

with total recharge expressed as a volume and as a depth of water relative to the cropped area in

each year.

Total rechargéincluding canal and reservoir seepage deep percolation of precipitatjon
betweer2005and2019ranged from approximately30,000af in average dry yeats 139,000
af in average wet yearsr from2.5 af to 2.6 af per cropped acre per year. On average,
approximately36% of recharge originasfrom canaland reservoiseepagewhile 63% of
recharge originasfrom deep percolationThe remaining recharge is provided legpage from

drains
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Table 58. SSJID Total Groundwater Rechargé20052019
Canal and
Surface Reservoir Drain Deep

Water | Hydrologic | Seepage | Seepage | Percolation | Total Recharge

Year | Allotment | Year Type (af) (af) (af) (af) (af/ac)
2005 Full Wet 44,351 2,132 114,249| 160,732 3.0
2006 Full Wet 48,779 2,141 97,091| 148,011 2.8
2007 Partial Dry 52,841 2,120 79,245| 134,205 2.5
2008 Partial Dry 48,304 2,094 95,675| 146,073 2.8
2009 Full Dry 51,704 2,104 78,903| 132,710 2.6
2010 Full Wet 43,935 2,157 95,591| 141,683 2.7
2011 Full Wet 47,266 2,018 74,255| 123,539 2.4
2012 Full Dry 51,501 2,163 79,833| 133,497 2.5
2013 Partial Dry 44,508 1,945 74,103| 120,556 2.3
2014 Partial Dry 34,488 2,070 89,926 126,484 2.4
2015 Partial Dry 47,505 1,990 55,181| 104,676 2.0
2016 Partial Dry 47,701 2,100 87,510| 137,311 2.6
2017 Full Wet 49,428 1,869 79,128| 130,425 2.5
2018 Full Dry 57,756 2,157 75,619| 135,532 2.6
2019 Full Wet 46,013 2,083 79,938 | 128,034 2.4
Average 47,739 2,076 83,750 133,565 2.5
22%%59 Wet Year Average 46,629 2,067 90,042| 138,737 2.6
Dry Year Average 48,479 2,082 79,555 130,116 2.5
Average 49,680 2,040 75,475 127,195 2.4
22%1159 Maximum 57,756 2,157 87,510 137,311 2.6
Minimum 46,013 1,869 55,181| 104,676 2.0

As described in Section 4.3, SSJID has actively and collaboratively worked with other agencies
in the Eastern San Joaquin Subbasin to develop the tools and plans needed to acHiexra long
groundwater sustainability and to comply with SGMA. As a memb#reoSSIGSA and the
Eastern San Joaquin Groundwater Authority (ESJGWA), SSJID has actively contributed to the
development and implementation of the Eastern San Joaquin Groundwater Sustainability Plan
(GSP). The GSP will provide for sustainable groundwaserin the Eastern San Joaquin

Subbasin by 2040.

To achieve groundwater sustainability, baside groundwater inflows must balance
groundwater outflows. The net recharge from the surface water system (or net recharge) is a
metric that quantifies the relative contribution of the surface water systéma total

groundwater inflows and outflows. The net recharge from the surface water system was
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calculated by subtracting the total groundwater pumping vofifras the total recharge
volumes. Net recharge estimates for the SSJID irrigated service area are provided ir9Table 5

Table 59. SSJID Net Groundwater Recharg¢20052019

Surface Total Groundwater
Water Hydrologic | Recharge Pumping Net Recharge
Year Allotment Year Type (af) (af) (af) (af/ac)
2005 Full Wet 160,732 50,936/ 109,796 2.0
2006 Full Wet 148,011 52,389 95,622 1.8
2007 Partial Dry 134,205 71,729 62,477 1.2
2008 Partial Dry 146,073 62,761 83,312 1.6
2009 Full Dry 132,710 58,170 74,540 14
2010 Full Wet 141,683 41,804 99,880 1.9
2011 Full Wet 123,539 53,304 70,235 1.4
2012 Full Dry 133,497 68,593 64,904 1.2
2013 Partial Dry 120,556 70,332 50,224 1.0
2014 Partial Dry 126,484 70,080 56,405 1.1
2015 Partial Dry 104,676 89,884 14,792 0.3
2016 Partial Dry 137,311 78,141 59,170 1.1
2017 Full Wet 130,425 78,537 51,889 1.0
2018 Full Dry 135,532 68,484 67,048 1.3
2019 Full Wet 128,034 62,771 65,263 1.2
Average 133,565 65,194 68,370 1.3
22%01% Wet Year Average 138,737 56,623 82,114 1.6
Dry Year Average 127,196 75,563 51,632 1.0
Average 127,177 75,545 51,632 1.0
2015 Maximum 137,311 89,884 67,048 1.3
2019 . 62,771
Minimum 104,676 14,792 0.3

Annual recharge from seepage, deep percolation of applied water, and deep percolation of
precipitation was 134,000 af per year, on average, betweer22@5 while District and private
groundwater pumping was about 65,000 af per year. Thus, the avetageharge resulting

from District and landowner operations contributes nearly 70,000 af to the groundwater system
each year. Over the Districtés cR0pwesed ar ea,

8 Total groundwater pumping includes District pumping and private pumping for irrigation, and District pumping for
groundwater transfer.
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approximately 1.3 af per acre. Net groundwater recharge tends to be greater in wet, full
allocation years.

Between 2012019 the average net recharge decreased slightly to 1.0 af per acre. This is
attributable to the increasing shift toward more permanent crop acreage and microirrigation
systems in recent years, and the repercussions of the2209=drought. Each factor has
contributed to reduced deep percolation and increased groundwater pumping in the last five
years.

5.5.6 Transfers and Exchanges

Voluntary transfers of water providesource ofundingfor improvementgo the SSJID

distribution system SSJIDhas participated iseveralwater transfers in the past, and continues

to seek opportunities for mutually beneficial transfer agreements with water users outside of the
District. Parties to whom SSJID has transferred water include Ste&denWater District

(SEWD), VAMP, USBR, Central San Joaquin Water Conservation District (CSJWCD),
Department of Water Resources, Mountain House Communitsc8s DistrictftMHCSD), San
Luis-Delta Mendota Water Agency (SLDMWA), and South Delta Water Agency (SDWA).

In 1997,SSJIDenterech 10year contract with SEWD to provide a maximum of 15,00@-ac
feet(adjusted based on annual inflows to New Meldpoésurface water annualfyrimarily for
municipal and industrial use by the City of Stockton and the Lincoln Village and Colonial
Heights Maintenance DistrictPeliveries commenced in 2000 and ended in 288JID
transferred an additional 10,000 af to SEWD in 2016.

As described previously in Section 5,2t
VAMP and USBR transfers weregimarily
madefor environmental uses, such as to
encourage outmigration of fall run Chinook
salmonsmolt(Figure 57). In addiion to
environmental uses, transfers to USBR are
integrated intdhe Central Valley Project
(CVP) operations, enabling USBR to meet
contractual water supply obligations more
reliably and to comply with Delta outflow and
water quality requirements.

Figure 5-7. Chinook Salmon Smolt

From1997to 2019 SSJID transferred a total approximately50,000af, or aboutl9,700 af

per year, on averagé@able 510). In 2015, as a humanitarian response to unprecedented drought
conditions, approximately 800 af of additional groundwater was pumped and transferred to the
Mountain House Community Services District in southwestern San Joaquin County.
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5.5.7 Other Water Uses
Other incidental uses of water within SSJID may include watering of roads for dust abatement,

agricultural spraying, and stock watering by SSJID water users. The volume of water used for
such purposes is small relative to other uses and has not beefiefiastpart of this AWMP.

Table 510. SSJID Water Transfer§19972019

Transfer Recipient

Year | SEWD | VAMP | CSJWCD | USBR | SLDMWA | SDWA | MHCSD | Total

1997 0 0 0| 40,000 0 0 0 40,000
1998 0 0 0| 25,000 0 0 0 25,000
1999 0 0 0| 25,000 0 0 0 25,000
2000( 15,000 7,300 0 0 0 0 0 22,300
2001 | 23,750| 7,365 0 0 0 0 0 31,115
2002| 15,000] 3,795 20,000 0 0 0 0 38,795
2003| 15,000] 5,039 15,000 0 0 0 0 35,039
2004| 15,147 5,880 10,000 0 0 0 0 31,027
2005| 15,117 0 0 0 0 0 0 15,117
2006| 15,298 0 0 0 0 0 0 15,298
2007| 15,820] 2,185 0| 10,000 0 0 0 28,005
2008| 18,200 7,260 1,600 0 0 0 0 27,060
2009| 20,000 0 0 0 25,000 0 0 45,000
2010 4,089 0 0 0 0 0 0 4,089
2011 0 0 0 0 0 130 0 130
2012 0 0 0 0 0 150 0 150
2013 0 0 0 0 40,000 310 0 40,310
2014 0 0 0 0 0 0 0 0
2015 0 0 0 0 0 0 1,800 1,800
2016| 10,000 0 0| 16,000 0 238 0 26,238
2017 0 0 0 0 0 200 0 200
2018 0 0 0 0 0 150 0 150
2019 1,000 0 0 0 0 0 0 1,000
Totals| 183,421 38,824 46,600| 116,000 65,000) 1,178 1,800 452,380

5.6 DRAINAGE

5.6.1 SSJID Boundary Outflows

As previously discussed) 2010SSJIDundertook and completed a systematic evaluation and
ranking of boundary flow measuremesites The purpose of this studythe SSJID Flow
Measurement Plaihwas to identifyand prioritizepotentialimprovements needed at each
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drainagesite. This study created a plan fphased measurement improvements at boundary

outflows, delivery measurement accuracy assessment, and pilot testing of delivery measurement
alternatives

Since that timeSSJID hasnstalledimprovedflow measuremerdevicesand remote monitoring
equipment at 12f 14 boundary outflow sitesncluding four new sites added in 2013 and 2014
The 12 drainage outflow sitesollectively measurapproximately97 percentof the total

boundary outflows from SSJIDThe districthascontinuel to increase the number of operational
spills equipped with measuremenxer time installing SonTek Pipe 1Qs to measure spillage.
budget allowsadditional flow metersvill be installed alon¢aterals andirains. Gradually,
obsolete measurement equipmenit also be replaced with modern, staiéthe-art equipment.

A map of the Districtbdés measurement boundary
Figure 58.

The increased monitoring and measurement of drainage flows have allowed SSJID to better
evaluae potential projects to reduce or recover boundatflaus for reuse within SSID,
effectively increasing the Districtds availab

Estimated total boundary outflows frd&8JIDin 20052019aresummarized imable 511.

Total baundary outflowsanged froma low ofapproximatelyl3,000 to 14,000 in 2015 and

2018, to a high of 35,000 af in 201l 2011, the USBR requested SSJID to pass New Melones
flood releases through the SSJID distribution system leading to the high drainage outflows seen
in that year.

Annual loundary outflows varpetween wet and dry yeaeseraging25,000 and 22,008f per
year, respectively Flow pathdifferences in wet and dry yeaase summarized qualitatively in
Table 512.
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Table 511. EstimatedSSJID Boundary Outflows(20052019.

vear | Sicotfeer | yuroogevearnype | DSTeLOMION G
2005 Full Wet 27,058
2006 Full Wet 24,848
2007 Partial Dry 26,242
2008 Partial Dry 24,847
2009 Full Dry 22,467
2010 Full Wet 27,998
2011 Full Wet 35,118
2012 Full Dry 30,927
2013 Partial Dry 26,945
2014 Partial Dry 17,581
2015 Partial Dry 13,926
2016 Partial Dry 19,159
2017 Full Wet 17,123
2018 Full Dry 13,119
2019 Full Wet 15,942
Wet Year Average 24,681
Dry Year Average 21,690
Overall Average 22,887

Table 512. GeneralEffects of Hydrologic Year Type 08SJID Drainage Systeninflows

Drainage System Wet Year Dry Year
Flow Path Effect Effect Notes
Operationakpillageis related to hydrologic
LateralSpillage year type based on currently available da
More Less S X
(Inflow) Spill in dry years isedueddue tomore
careful operation of the distribution syster
Greater precipitation tends to occur durini
Tributary Inflows More Less the irrigation season of wet years, resultir
in increasedributary inflows
Tailwaterproduction is limited in SSJID
Farm Tailwater Little or No | Little or No [ due to the predominance of lexmsin
(Inflow) Change Change irrigation and ongoing conversion to
pressurized irrigation.
Runoff of Precipitation Greater precipitation tends to occur durlm
. L the irrigation season of wet years, resultir
and Direct Precipitatior More Less o S
in increased runoff or precipitation and
(Inflow) . AR ,
direct precipitation in the drains.
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SJID B oun o ary X Boundary Outflow - Drain ——— Canals
@ &ﬂgﬁﬂ ocatlon B Boundary Outflow - Lateral Spill —— Pipelines

A Lateral Spill Drains

Note: SSJID water budget names CreeleIough
are used to identify lateral spill
and boundary outflow locatlons ! I District Boundary

Flgure 58. SSJID Boundary Outflow and Lateral Splll Locations.
5.7 WATER ACCOUNTING (SUMMARY OF WATER BALANCE RESULTS)

The SSJIDwater balance structure was shapvaviously inFigure 51. Thewater balance was
preparedor six accounting centers: (Main Supply CanahboveWoodward Reservai(2)
Woodward Reservoir; (3Y1ain Supply Canal below Woodward Reservoir and the Main
Distribution Cangl(4) District Laterals ) Irrigated Lands and @) DrainageSystem
Additionally, the water balance can be summarized foS®d#Dservice area as a whole
(AWat er Bal ashowninBgore Bl &magcounting centeepresenting the
groundwater system is also included-igure 51 to account for exchanges between the vadose
zone and the aquifers underlyi8&JID however, a coplete balance for the underlying aquifer
is not calculated because not all subsurtgoeindwateinflows andoutflows have been
estimatedhs part of this AWMP Tabulated water balance results for each accountimgcare
provided inTables 513 through5-18.

The water balanceesultspresentedn this AWMP section are providezh an annual time step.
Underlying the annual time step is a more detailed water balance in which all flow paths are
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determined on a monthly time steYater year summaries of the complete SSJID water balance
are included in Appendik.

5.7.1 Main Supply Canal AboveWoodward Reservoir

Table 513 presents the annual water balance for the Main Supply Canal Above Woodward
Reservoir accounting center.

Over the 20022019 period, the Main Supply Canal received an average inflow of 220,000 af per
year from Goodwin Dam via the Joint Supply Canal. When reservoir storage is sufficient,
deliveries from the Joint Supply Canal are typically greater in dry yeaspport higher

demand for deliveries. In dry years, less precipitation is available to support crop water demands
and evaporative demands tend to be greater. As a result, additional irrigation deliveries are
needed to maintain crop production.

Water diverted at Goodwin is either delivered to the U3 Ranch, lost as seepage or evaporation in
the upper MSC, or stored in Woodward Reservoir. U3 Ranch deliveries are relatively steady,
averaging 3,500 af per year between 200%9. Canal seepage andapuration in the MSC is

on the order of 400 af and 70 af per year, respectively.

In certain years, particularly wet years, ordered spillage is released at Goodwin Dam. Ordered
spillage includes water routed through the distribution system to spill points as part of water
transfers and deliveries for environmental enhancement in d@anstvaterways.

5.7.2 Woodward Reservoir
Table 514 presents the annual water balance for the Woodward Reservoir accounting center.

Woodward Reservoir receives the majority of inflows from the Main Supply Canal. Other
inflows include precipitation and tributary inflows, which average approximately 1,400 af and
2,600 af per year, respectively.

Much of the water entering Woodward Reservoir
distribution system where is delivered to irrigation customers and meet other downstream

demands. Woodward Reservoir releases are steady in most years, except dendgpfitbe

20122016 drought. Average releases total 182,000 af per year betwee@@IM5vith similar

averages in wet and dry years.

Some of the water is also delivered to the Nick C. DeGroot Water Treatment Plant (WTP), where
it is treated and used to supply municipal water demands. Deliveries to the WTP averaged
17,000 af per year from 209109.
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Table5-13. Annual Water Balance for Main Supply Canal Above Woodward Reservoir.

Performance
Irrigation Inflow (af) Outflow (af) Indicators
Seasons Deliveriesfrom Woodward MSC
Hydrologic Number of Joint Supply Ordered Reservoir U3 Ranch Canal MSC

Year Year Type Days' Canal Spillage | MSC Precip | Inflows Deliveries’ | Seepagel MSC Evap | Efficiency®
2005 Wet 224 204,501 260 27 200,316 3,949 449 74 99.7%
2006 Wet 215 222,390 10,358 23 228,276 3,971 453 72 99.8%
2007 Dry 221 249,569 1,081 10 245,708 4,407 466 80 99.8%
2008 Dry 222 252,483 277 13 247,753 4,473 468 80 99.8%
2009 Dry 224 244,059 280 17 239,510 4,320 449 77 99.8%
2010 Wet 224 223,202 260 29 218,635 4,364 421 71 99.8%
2011 Wet 231 219,289 9,103 17 223,443 4,407 487 72 99.8%
2012 Dry 285 225,684 181 20 220,494 4,822 491 78 99.7%
2013 Dry 226 239,670 30 7 234,649 4,516 462 81 99.8%
2014 Dry 199 213,017 43 21 208,267 4,320 419 74 99.8%
2015 Dry 217 187,227 0 10 184,862 1,864 436 75 99.7%
2016 Dry 210 190,662 92 25 188,193 2,069 442 75 99.7%
2017 Wet 217 199,600 697 15 198,017 1,762 457 75 99.7%
2018 Dry 238 222,247 0 18 220,079 1,605 501 80 99.7%
2019 Wet 224 210,206 0 20 207,822 1,853 472 79 99.7%
Minimum 199 187,227 0 7 184,862 1,605 419 71 99.7%
Maximum 285 252,483 10,358 29 247,753 4,822 501 81 99.8%
Wet Year Average 223 213,198 3,446 22 212,752 3,384 456 74 99.8%
Dry Year Average 227 224,957 220 16 221,057 3,600 459 78 99.8%
Overall Average 225 220,254 1,511 18 217,735 3,514 458 76 99.8%

WATER
BALANCE

1. Irrigation seasons defined as days between March and October where Woodward Releases are greater than 0 cfs excegtX0t 20dteee one rotation in January (1/9/20(D/2000) and (1/9/2012/25/2012) was included
2. U3 Ranch Deliveries estimated as 11 cfs (24 hour) delivery when the flow in the Main Supply Canal is greater thhasdiDarfisoperations reports provided by the District
3. (WoodwardReservoir Inflows+ U3 Ranch Deliveries) (Deliveries from Joint Supply CanalOrdered Spillage + MSC Precip)
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Table 514. Annual Water Balance for Woodward Reservoir.

Performance
Irrigation Inflow (af) Outflow (af) Indicators
Seasons Woodward Woodward Change in

Hydrologic Number of Reservoir Reservoir | Tributary Reservoir WTP Reservoir Reservoir Reservoir Reservoir

Year Year Type Days' Inflows Precip Inflow Releass Deliveries Seepage Evap Storage Efficiency?
2005 Wet 224 200,316 2,120 4,554 193,686 1,326 16,896 8,384 -13,301 94%
2006 Wet 215 228,276 1,670 8,876 192,116 11,707 16,501 8,167 10,332 85%
2007 Dry 221 245,708 780 1,292 208,085 16,794 17,295 9,301 -3,696 91%
2008 Dry 222 247,753 980 2,681 213,401 16,479 17,185 9,235 -4,886 91%
2009 Dry 224 239,510 1,253 3,687 194,560 19,376 16,836 8,751 4,928 88%
2010 Wet 224 218,635 2,107 4,244 184,904 16,931 16,614 8,130 -1,593 90%
2011 Wet 231 223,443 1,236 6,512 181,810 17,927 16,545 8,081 6,829 86%
2012 Dry 285 220,494 1,445 6,101 187,830 18,426 16,791 8,880 -3,887 90%
2013 Dry 226 234,649 525 693 191,012 20,148 16,740 9,294 -1,328 90%
2014 Dry 199 208,267 1,347 1,928 167,063 18,840 14,950 8,185 2,506 88%
2015 Dry 217 184,862 782 1,235 144,133 15,406 15,878 8,294 3,169 85%
2016 Dry 210 188,193 2,212 3,692 152,276 17,001 16,172 8,051 597 87%
2017 Wet 217 198,017 1,327 3,007 162,088 20,124 16,747 8,027 -4,635 90%
2018 Dry 238 220,079 1,647 2,190 179,987 21,046 16,310 8,277 -1,704 90%
2019 Wet 224 207,822 1,401 3,732 170,694 21,690 15,677 8,445 -3,551 90%
Minimum 199 184,862 525 693 144,133 1,326 14,950 8,027 -13,301 85%
Maximum 285 247,753 2,212 8,876 213,401 21,690 17,295 9,301 10,332 94%
Wet Year Average 223 212,752 1,643 5,154 180,883 14,951 16,497 8,205 -987 89%
Dry Year Average 227 221,057 1,219 2,611 182,039 18,168 16,462 8,696 -478 89%
Overall Average 225 217,735 1,389 3,628 181,576 16,881 16,476 8,500 -681 89%

WATER
BALANCE

1. Irrigation seasons defined as days between March and October where Woodward Releases are greater than 0 cfs excegtX0ot 200teee one rotation in January (1/9/20(D/2000) and (1/9/2012/25/2012) was included
2. (WoodwardReservoir ReleasesWTP Deliverie¥ / (WoodwardReservoir Inflows + Reservoir Precip + Tributary Inflow)
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Table 515. Annual Water Balance for Main Supply Canal Below Woodward Reservoir and Main Distributary Canal.

Inflow (af) Outflow (af) Performance Indicators
Direct
Woodward Diversion
Hydrologic | Irrigation Seasons| Reservoir | OID Spills to Lateral Ordered Operational MDC from Main MDC Canal | Lower MSC and MDC

Year Year Type | Number of Days Releases | Main Canal | Total Supply Deliveries Spillage Spillage Evap Canal Seepage Efficiency?
2005 Wet 224 193,686 2,645 196,331 172,357 260 0 503 918 22,293 88%
2006 Wet 215 192,116 3,888 196,004 157,361 10,358 0 484 917 26,884 86%
2007 Dry 221 208,085 3,883 211,969 179,228 1,081 0 537 1,122 30,000 86%
2008 Dry 222 213,401 3,243 216,644 189,130 277 0 542 1,146 25,549 88%
2009 Dry 224 194,560 2,470 197,030 165,672 280 0 520 1,036 29,522 85%
2010 Wet 224 184,904 3,078 187,982 164,588 260 0 487 896 21,751 88%
2011 Wet 231 181,810 2,932 184,742 149,347 9,103 0 489 878 24,925 86%
2012 Dry 285 187,830 4,035 191,865 160,821 181 0 526 1,635 28,702 85%
2013 Dry 226 191,012 4,419 195,431 170,661 30 0 545 2,083 22,112 88%
2014 Dry 199 167,063 2,553 169,616 153,051 43 0 501 1,476 14,545 91%
2015 Dry 217 144,133 1,732 145,865 117,456 0 0 520 1,686 26,203 82%
2016 Dry 210 152,276 1,934 154,210 125,758 92 0 505 1,597 26,259 83%
2017 Wet 217 162,088 2,284 164,371 134,701 697 0 508 1,230 27,236 83%
2018 Dry 238 179,987 3,402 183,389 145,863 0 0 543 1,510 35,473 80%
2019 Wet 224 170,694 3,411 174,105 147,535 0 0 532 1,323 24,715 85%
Minimum 199 144,133 1,732 145,865 117,456 0 0 484 878 14,545 80%
Maximum 285 213,401 4,419 216,644 189,130 10,358 0 545 2,083 35,473 91%
Wet Year Average 223 180,883 3,040 183,923 154,315 3,446 0 501 1,027 24,634 86%
Dry Year Average 227 182,039 3,075 185,113 156,404 220 0 527 1,477 26,485 85%
Overall Average 225 181,576 3,061 184,637 155,569 1,511 0 516 1,297 25,745 86%

WATER
BALANCE

1. Irrigation seasons defined as days between March and October where Woodward Releases are greater than 0 cfs excegtX0t 20dteee one rotation in January (1/9/20(D/2000) and (1/9/2012/25/2012) was included
2. (Lateral Deliveriest Ordered Spillage + Direct Diversion from Main CarigWoodwardReservoir Releases + OID Spills to Main Canal)
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Table 516. Annual Water Balance foDistrict Laterals
Performance
Inflows (af) Outflows (af) Indicators
Irrigation Surface Water
Hydrologic | Seasons Number Lateral Deliveries (to Lateral
Year Year Type of Days Lateral Deliveries | District Pumping | Farm Deliveries Seepage DL Evap Urban Lands) Spillage Laterals Efficiency?
2005 Wet 224 172,357 5,974 149,026 4,713 654 0 23,937 84%
2006 Wet 215 157,361 5,239 134,999 4,942 660 89 21,911 83%
2007 Dry 221 179,228 6,024 154,867 5,080 732 89 24,485 84%
2008 Dry 222 189,130 5,656 166,238 5,103 738 89 22,617 85%
2009 Dry 224 165,672 4,917 145,008 4,896 707 89 19,889 85%
2010 Wet 224 164,588 3,078 137,253 5,149 663 89 24,512 82%
2011 Wet 231 149,347 2,601 113,106 5,310 666 11 32,855 74%
2012 Dry 285 160,821 4,399 130,863 5,517 716 45 28,080 79%
2013 Dry 226 170,661 6,120 145,601 5,195 742 0 25,243 82%
2014 Dry 199 153,051 5,388 139,080 4,574 682 183 13,919 88%
2015 Dry 217 117,456 5,264 104,556 4,988 708 204 12,263 85%
2016 Dry 210 125,758 3,699 108,582 4,827 687 189 15,171 84%
2017 Wet 217 134,701 3,938 118,592 4,988 692 141 14,225 86%
2018 Dry 238 145,863 3,229 132,911 5,471 739 171 9,800 89%
2019 Wet 224 147,535 4,538 133,509 5,149 724 153 12,538 88%
Minimum 199 117,456 2,601 104,556 4,574 654 0 9,800 74%
Maximum 285 189,130 6,120 166,238 5,517 742 204 32,855 89%
Wet Year Average 223 154,315 4,228 131,081 5,042 677 81 21,663 83%
Dry Year Average 227 156,404 4,966 136,412 5,072 717 118 19,052 85%
Overall Average 225 155,569 4,671 134,279 5,060 701 103 20,096 84%
1. Irrigation seasons defined as days between March and October where Woodward Releases are greater than 0 cfs excegtX0ot 20@dteee one rotation in January (1/9/20(D/2000) and (1/9/2012/25/2012) was included
2. (Farm Deliveries- Surface Water Deliveries (to Urban Lands{Lateral Deliveries + District Pumping)
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Table 517. Annual Water Balance foirrigated Lands

Applied Water Balance

Precipitation Balance

Performance
Inflows (af) Outflows (af) Indicators Inflows (af) Outflows (af)
Irrigation Direct Crop
Seasons Diversion Consumptive

Hydrologic | Number of Farm from Main Private IL IL Deep Use IL Deep IL Runoff of Change in

Year | Year Type Days' Deliveries Canal Pumping IL ETaw | Tailwater | Percolation., | Fraction® IL Precip Percolationprecip | IL ET precip Precip Storage
2005 Wet 224 149,026 918 44,962 121,865 2,611 70,430 63% 78,157 43,819 36,096 99 -1,857
2006 Wet 215 134,999 917 47,150 121,447 2,603 59,016 66% 66,919 38,075 34,843 253 -6,252
2007 Dry 221 154,867 1,122 65,705 146,497 3,139 72,057 66% 28,078 7,187 19,145 9 1,737
2008 Dry 222 166,238 1,146 57,105 143,635 3,078 77,777 64% 37,005 17,899 20,903 87 -1,884
2009 Dry 224 145,008 1,036 53,253 132,706 2,844 63,747 67% 47,696 15,155 24,814 187 7,540
2010 Wet 224 137,253 896 38,725 112,788 2,417 61,668 64% 79,971 33,923 36,780 102 9,166
2011 Wet 231 113,106 878 50,703 112,904 2,419 49,364 69% 47,653 24,891 34,391 94 -11,723
2012 Dry 285 130,863 1,635 64,194 132,770 2,845 61,076 68% 55,274 18,756 22,914 54 13,550
2013 Dry 226 145,601 2,083 64,212 144,331 3,093 64,472 68% 20,133 9,631 19,881 19 -9,398
2014 Dry 199 139,080 1,476 64,692 137,896 2,955 64,397 67% 60,032 25,529 23,202 340 10,961
2015 Dry 217 104,556 1,686 83,613 142,392 2,373 45,091 75% 29,337 10,090 21,160 44 -1,956
2016 Dry 210 108,582 1,597 74,442 127,951 2,742 53,928 69% 70,919 33,582 35,007 269 2,061
2017 Wet 217 118,592 1,230 74,599 136,094 2,916 55,410 70% 42,773 23,719 24,030 109 -5,084
2018 Dry 238 132,911 1,510 65,312 139,773 2,995 56,908 70% 53,061 18,712 24,580 188 9,581
2019 Wet 224 133,509 1,323 58,668 134,076 2,873 56,115 69% 57,909 23,824 34,649 29 -593
Minimum 199 104,556 878 38,725 112,788 2,373 45,091 63% 20,133 7,187 19,145 9 -11,723
Maximum 285 166,238 2,083 83,613 146,497 3,139 77,777 75% 79,971 43,819 36,780 340 13,550
Wet Year Average 223 131,081 1,027 52,468 123,196 2,640 58,667 67% 62,230 31,375 33,465 114 -2,724
Dry Year Average 227 136,412 1,477 65,836 138,661 2,896 62,161 68% 44,615 17,393 23,512 133 3,577
Overall Average 225 134,279 1,297 60,489 132,475 2,794 60,764 68% 51,661 22,986 27,493 125 1,056

1. Irrigation seasons defined as days between March and October where Woodward Releases are greater than 0 cfs excegtZot 20dt:ee one rotation in January (1/9/20(®D/2000) and (1/9/2012/25/2012) was included

2. ETaw/ (Farm Deliveries + Direct Diversions from Main CandPrivate Pumpiny
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Table 518. Annual Water Balance for Drainage System.

Irrigation Inflows (af) Outflows (af)
Seasons Pumping for
Hydrologic Number of Lateral IL IL Runoff Groundwater | Stormwater | Seepage/GW District GW
Year | Year Type Days' Spillage Tailwater of Precip Transfer? Runoff Interception | DS Evap Outflow Transfer

2005 Wet 224 23,937 2,611 99 0 2,895 2,132 353 27,058 0
2006 Wet 215 21,911 2,603 253 0 2,573 2,141 350 24,848 0
2007 Dry 221 24,485 3,139 9 0 1,115 2,120 386 26,242 0
2008 Dry 222 22,617 3,078 87 0 1,541 2,094 383 24,847 0
2009 Dry 224 19,889 2,844 187 0 2,018 2,104 367 22,467 0
2010 Wet 224 24,512 2,417 102 0 3,463 2,157 339 27,998 0
2011 Wet 231 32,855 2,419 94 0 2,111 2,018 343 35,118 0
2012 Dry 285 28,080 2,845 54 0 2,483 2,163 372 30,927 0
2013 Dry 226 25,243 3,093 19 0 927 1,945 393 26,945 0
2014 Dry 199 13,919 2,955 340 0 2,818 2,070 382 17,581 0
2015 Dry 217 12,263 2,373 44 1,007 1,611 1,990 375 13,926 1,007
2016 Dry 210 15,171 2,742 269 0 3,445 2,100 368 19,159 0
2017 Wet 217 14,225 2,916 109 0 2,108 1,869 367 17,123 0
2018 Dry 238 9,800 2,995 188 0 2,669 2,157 378 13,119 0
2019 Wet 224 12,538 2,873 29 0 2,960 2,083 376 15,942 0
Minimum 199 9,800 2,373 9 0 927 1,869 339 13,119 0
Maximum 285 32,855 3,139 340 1,007 3,463 2,163 393 35,118 1,007

Wet Year Average 223 21,663 2,640 114 0 2,685 2,067 355 24,681 0
Dry Year Average 227 19,052 2,896 133 112 2,070 2,082 378 21,690 336
Overall Average 225 20,096 2,794 125 67 2,316 2,076 369 22,887 201

1. Irrigation seasons defined as days between March and October where Woodward Releases are greater than 0 cfs excegtZot 20dtee one rotation in January (1/9/20(®/2000) and (1/9/2012/25/2012) was includk
2. Groundwater transfer to Mountain House in 2015.
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Other outflows from th&/oodward Reservoinclude seepage to the groundwater system and
evaporation losses. Reservoir seepage contributes over 16,000 af per year, on average, to
recharge of the Eastern San Joaquin Groundwater Subbasin. Evaporation losses total
approximately 8,500 af per year.

Changes in reservoir storage over the 2P0%59 period ranged from a decrease in storage of
13,000 af in 2005 to an increase in storage of 10,000 af the following year. Over time, the
average change in storage is less than 1,000 af. Changes in stoftgmlimard Reservoir

between wet and dry years are similar, as the reservoir is generally operated to remain near
capacity to maximize the available water supply should a failure occur in the Main Supply Canal.
Maintaining the reservoir near capacity asspports local recreation opportunities. In extremely
dry years, like 2015, the reservoir is operated at a lower elevation to reduce seepage. This
drought response action is described in the Drought ManagemenAp[aen(ixD).

5.7.3 Main Supply Canal below Woodward Reservoirand Main Distributary Canal

Table 515 presents the annual water balance for the Main Supply B=&loal Woodward
Reservoir and Main Distributary Canal accounting center.

The majority of inflows to the Main Supply Canal and Main Distributary Canal below

Woodward Reservoir come directly from the reservoir. As described above, Woodward

Reservoir releases are steady in most years except during the @a arought. Over thedR5

2019 water balance period, Woodward Reservoir releases averaged approximately 182,000 af
per year, with a maximum release of 213,000 af in 2008. On average, releases slightly increase in
dry years in response to greater irrigation demand and a slightjgr average irrigation season
length. However, releases decreased significantly during-2018, dropping to 144,000 af in

2015 as the District restricted irrigation to 36 inches per acre in response to the drought. Water
released from Woodward Reseir is complemented by spillage from OID into the MSC. These
inflows averaged approximately 3,000 af per year between-20089.

Deliveries from the MDC include lateral deliveries, direct deliveries to irrigated lands from the

MDC, and outflow of ordered spillage. Lateral deliveries are used to supply irrigation deliveries

t hroughout SSJI D&ds ser vi cl89,08a0rakparyearbatwegri200p f r om
2019. A comparatively small volume of water is delivered directly to irrigate lands from the

MDC, totaling 1,300 af per year on average. Ordered spillage ranged from a low of zero af in

several dry years to a high of 10048f in 2006. The majority of ordered spillage occurs in wet

years.

Losses from the MSC below Woodward and the MDC include canal seepage, evaporation, and
operational spillage. Seepage and evaporation are fairly constant from year to year, depending
mostly on the irrigation season length. Seepage averaged 26,000 ampeetyecen 2062019,
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while evaporation averaged 500 af per year. Unintentional operational spillage is essentially
zero due to complete automation of the MSC below Woodward and the MDC.

5.7.4 District Laterals
Table 516 presents the annual water balance for the District Laterals accounting center.

The District laterals are the network through which the majority of irrigation deliveries are made.
Water supplies for irrigation include lateral deliveries from the MDC and groundwater pumping
provided by Districowned wells. Over the 206019 period|ateral deliveries averaged

156,000 af per year, and ranged from 117,000 af in 2015 to 189,000 af in 2008. District pumping
ranged from 2,600 to 6,100 af, averaging 4,600 af.

Farm deliveries from District laterals totaled 134,000 af per year, on average, between 2005
2019. Farm deliveries are generally higher in dry years, as irrigation demand increases and soil
moisture from precipitation is diminished. During 2015, at thgtiteof the 20122016 drought,

farm deliveries dropped to 105,000 af as SSJID restricted available irrigation supplies to just 36
inches per acre.

Other outflows form the District laterals include spillage, seepage, and evaporation. Lateral
spillage is generallglightly higher in wet years, averaging 22,000 af versus 19,000 af in dry
years. Lateral seepage supplies approximately 5,000 af per year to the groundwater system.
Evaporation losses total only about 700 af, as the majority of the District lateral system consists
of pipelines.

5.7.5 Irrigated Lands

Water supplies for irrigation include farm deliveries from laterals, direct deliveries from the
MDC, and private groundwater pumping. Over the 2P0%9 water balance period, farm
deliveries averaged 134,000 af per year, direct deliveries from the MD&gadeapproximately
1,300 af per year, and private pumping averaged 60,000 af perlysae 517 presents the
annual water balance for the Irrigated Lands accounting center.

Farm deliveries and private pumping are greater in dry years due to increased crop water
requirements resulting from a longer irrigation season, less storage of precipitation in the root
zone, and increased atmospheric water demang).(BVhen farm deliveries decreased in 2015

as the District restricted irrigation supplies, private pumping increased further to meet irrigation
demand.

The irrigation supply is consumed by crops as evapotranspiration, or lost as deep percolation or
tailwater. Between 2068019, crop evapotranspiration of applied irrigation water on irrigated
lands (IL ETaw) ranged from 112,000 af to 146,000 af per year. As discussed previously, crop
ETawis greater in dry years due to increased crop water requirements resulting from a longer
irrigation season, less storage of precipitation in the root zone, and increased atmospheric water
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demand (E¥). Deep percolation of applied water (IL Deep Percolafjoranged from 45,000 af
to 78,000 af per year, with an overall average of 61,000 af. This water recharges the groundwater
system and supports local and regional groundwater sustainability.

The objective of irrigation is to meet crop consumptive demand.()Edlong with any other

agronomic offarm water needs. Comparing &To total applied irrigation water, a Crop

Consumptive Use Fraction (CCUF) may be calculated to provide an indicatofarihon

irrigation performance. The CCUF is calculated on an annual basis by dividing tetddyET

total applied irrigation water (combined farm deliveries, direct diversion from Main Canal, and

private pumping). In SSJID, the CCUF ranged from 68qu&rto 75 perceritom 20052019

with an average of 68 percent. The CCUF is o
reliable surface water supply

5.7.6 Drainage System

SSJI D6s drainage canals collect | ateral spil!]l
lands (IL tailwater and IL Runoff of Precip), and stormwater from the District service area, and
drains this water to District outflow sites. In 2015, tihaitihge system was also used to convey
groundwater that was pumped ataliveredto the Mountain Hous€Community Services

District as a humanitarian water transfer due to unprecedented drought condidioless18

presents the annual water balance fer@inainage System accounting center.

In total, an average of 23,000 af of water drains from District outflow sites each year, ranging
from an average of 25,000 af in wet years to 22,000 af in dry years. Seepage from the drainage
system provides approximately 2,000 af of recharge to the gn@iedsystem each year, while

the remaining 400 af evaporates.

5.8 WATER SUPPLY RELIABILITY

SSJID requires a firm water supply to meet crop irrigation demand. The primary crops grown in
SSJID consist of almonds and other permanent crops that are typicatyatighcrops that

supply increasing regional, national, and international food demaitier primary crops

include forage and feed crofmssustain beef cattle and dairy hedghe region A

commercially viable agricultural operatioequirsa f i r m water supply. SS.
considered very reliable, and was discussed taildareviously in Section 4.

Nevertheless, regional and statewide water planning efforts have the potential to affect the future
reliability of SSJI Db6s water supprhayhewea Speci f
significant impact on the future availability and reliability of these water supplies are described
below.
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5.8.1 Bay-Delta Water Quality Control Plan

The State Water Board is responsible for adopting and updating the Water Quality Control Plan
for the San Francisco Bay/Sacramé&i@an Joaquin Delta Estuary (BBelta Plan), which
establishes water quality control measures and flow requirements neguledidie reasonable
protection of beneficial uses in the watershed.

On December 12, 2018, the State Water Board adopted an update to-elt@aylan which
established Lower San Joaquin River flow objectives and revised southern Delta salinity
objectives. These initial ame n dimganes ®thé¢ San t h e
Joaquin River: the Merced, Tuolumne, and Stanislaus Rivers.

The new flow objectives for the Stanislaus would require SSJID and OID to release
approximatelyd0 percent of unimpaired flows into tt&tanislauiver from February 1 to June
30 forDelta outflow, exportdjsh and salinity control in the Delta.

The impacts of Phase 1 of the Baglta Plan on SSJID and its growers are significant. Water
available for diversion for farmland irrigation and municipal supply will be reduced in all water
year types, but will be most severe durdrg and criticalyearsdue to significant and more
frequent depletion of New Melones Reservoir storayeditionally, fisheries on the Stanislaus
River are more susceptible to kills as the cold water pool in New Melones is depleted more
frequently in dry and critical years.

In adopting the amendments to the Easlta Plan, the State Water Board agreed to support
efforts by the California Natural Resources Agency to negotiate a Delta watersteed
voluntaryagreement, including potential flow and Aibow measures for thBtanislauRiver, as

an alternative to the Bayelta Plan update. This Voluntary Settlement Agreement (VA) process
would grant thevater users on the StanisleRiser some relief from the unimpaired flow
requirements of the Bapelta Plan. Throughout 20192020, SSJIparticipatedn

discussions with various State ageneied the Bureau of Reclamaticggarding alternative
measures that could be incorporated inpmssibleVA.

New flow objectives under the Bdyelta Plan willdetrimentallyaffect the future reliability of
water supplies, significantly reducinige volume of water available for diversion 88JD, and
reducing the water supply available to growamg municipal customer$heDistrictis
committed to a possible VA that resultsStanislausspecificecosystenand fisheriebenefits
while ensuring the future viability of the local economy and community.

5.8.2 Sustainable Groundwater Management Act and Groundwater Sustainability Plan

The Sustainable Groundwater Management Act of 2014 (SGMA) provides for local control of
groundwater resources while requiring sustainable management of these resources. Specifically,
SGMA requires groundwater basins to establish governance by formingsiazaidwater
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Sustainability Agencies (GSAs) with the authority to develop, adopt, and implement a
Groundwater Sustainability Plan (GSP). Under the GSP, GSAs must adequately define and
monitor groundwater conditions in the basin and establish criteria to maintainereach
sustainable groundwater management within 20 years of GSP adoption.

Since the passage of SGMA in 2014, SSJID has actively and collaboratively worked with other
agencies in the Eastern San Joaquin Subbasin to develop the tools and plans needed to achieve
long-term groundwater sustainability and to comply with SGMA. In 2@&SJID entered into a
Memorandum of Agreement with the Cities of Escalon and Ripon to collectively form the South
San Joaquin Groundwater Sustainability Agency (SSJGSA). In 2020, the SSJIGSA organized
itself into a joint powers authority and is a sepalegel entity.

The SSJIGSA is a member of the Eastern San Joaquin Groundwater Authority (ESIJGWA) which
is comprised of 16 Groundwater Sustainability Agencies (GSAS) that collectively overly the
entire Eastern San Joaquin Subbasin. Through the ESIGWA, the SSJGSA hlgs active
contributed to the development of the Eastern San Jo&joundwater Sustainability Plan

(GSP). The SSJGSA adopted the GSP prior to the January 31, 2020 submittal deadline, and is
now actively engaged in GSP implementation, monitoring, and reporfogsef

In accordance with SGMA, the Eastern San Joaquin Subbasin GSAs must work together to
achieve sustainable groundwater use in the Eastern San Joaquin Subbasin by 2040. Although
SSJID has effectively implemented conjunctive management of groundwater aak suater
supplies, groundwater is not an unlimited supply. Achievement of groundwater sustainability in
the Eastern San Joaquin Subbasin may require changes in the wadly@®As havéhistorically
conjunctively managed surface watgrdgroundwater. Pjects and management actions were
developed for the Eastern San Joaquin Subbasin GSP with the goal of achievitegriong
groundwater sustainabyitwith the possibility thatitese actionand other future actiomaay

impact the future availability and reliability gfoundwatesupplies.

5.9 WATER MANAGEMENT OBJECTIVES

Since its formationn 1909 SSJIDhas been driven by its missionpgoovidefithe utmost value
for its agricultural, urban, and business community by protecting and delivering vital resources
with exceptional service. o

As a premier organizatio8SJIDis passionately focused on delivering high quality water and
power that are integral to the communitiieserves, while leading in innovation and sustaining a
deep respect fats history, employees, and environment

SSJIDdesires tamplementwater management practices that align its efforts thigwision,
and with the goals dfs companywide Strategic Plamdits Agricultural Water Management
Plan Most notable of these elements &r& J | gDals $0
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1T Protect and preserve SSJI DO6s water rights

1 Ensurelong erm viability of SSJI D6s water deliwv
reliability, and operational efficiency

1 Promote the use of available surface water and protect the sustainable use of groundwater

within the District

Promote efficient and effective darm water use

Provide an affordable water supply to SSJID customers

Ensure SSJID remains financially sound

Promote SSJI D6s stewardship of the water r

implications to the economy and the environment

= =4 4 A

Towards these goalSSJIDhasimplemented a number of water management stratagiks
embarked on a numbef water planning efforts, includin@put not limited to) the following

1 Affordable, Tiered Pricing Structure. As described isectiors 3.9and 7.3.2f this
AWMP, SSJIDoffers waterat an affordable price compared to the cost of groundwater
pumping.Non-pressurized aterserviceis billed ontwo rate schedulea | ower ATi er
ratefordel i veri es of | ess than 48 inches per a
in excess of 48 inches per acre. These rates encourage eftiatentuse practican all
years An important aspect @ S J | cbnjusctive manageme(described below)
includes setting the price &SJIDwaterdeliveriesappropriately to discourage growers
from becaning permanently reliant on groundwat&.S J | D Gtsuctureastppostthis
aim, while also complying with the requirements of SBX7

1 Conjunctive Water Management Asdescribed in Section.4.8 and elsewhere
throughout this AWMPSSJID practices conjative management of surface water and
groundwater supplie® provide reliable water supplies for its customers. Groundwater
recharge of high quality surface water from the Stanislaus River watershed benefits
groundwater supply availability in dry years, and helps to improve groundwater quality.

1 System Modernization and Operational Efficiencyimprovements. As described in
Section3, SSJIDhas long been proactive imodernizing andmproving the operational
efficiency of its distribution systemSSJD has upgradethe MDC, lateral headings, and
other areas of the systeammonitor flows and, in many cases, automate flow controls.
SSJID maintains an extensive SCADA netwtwrkcollect water measurement data from
across its service arddpgrades have providedmote control capabilitiesndimproved
flow measurement These tool s al |l ow to®&tdricddttos Di vi si o
irrigation deliveries, reduce spillageeet the evolvingpe eds of SSJI Dés cus
Other major projects that SSJID has completed in recent tgearsdernize the system
and enhance water data managenraitde:
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o Completion of the Irrigation Enhancement Project (also known as the Division 9
Project) in 2012, resulting in the availability of pressurized water for irrigators
with arranged demand and online ordering, also reducing reliability on
groundwater of lessejuality.

o Completion of the Districtds Water Mast
Phases 2 and 3. The Water Master Plan will propose and provide a strategic
framework for implementing future system modernization projects

o Development of a seraiutomatic water budget tool in 262021 to support
District staff in annual updates to the improved water budget
o Initiation of planning for a Water Information System (WIS) gmdparation o

conceptual plam 2020to develop the WIS to improve data management.

5.10 WATER USE EFFICIENCY

Water use efficiency i opaera@adriensansiAdcersdtaitend
mission is to provide exceptional water service and value to its agricultural, urban, and business
community, while also protecting these vital resources. Effioiatér use at all levels benefits

this mission by conserving or utilizing water
downstream water usetsey water use components and water use efficiency in SSJID are

guantified in the sections below.

5.10.1 Water Use Efficiency Components

Four types of water use serve as the basis for water use efficiency calculations: crop water use,
agronomic water use, environmentater use, and recoverable flows. These water use
efficiency components are quantified in Tablé% andare described in the sections below.

5.10.1.1Crop Water Use

Crop water use, or crop consumptive use, in SSJID represents the portion of total applied water
withdrawn by crops that is evaporated, transpired, incorporated into products or crops, or
otherwise removed from the immediate water environment for conswenyges (ASCE, 2016).

In the water budggiresented in this AWMP, crop water use of applied water is referred to as
evapotranspiration of applied water @)l ETaw is quantified as an outflow of the IDC root
zone water budget described in Section 5.2.2. Ta@shimmarizes the EJ in SSJID in 2015
through 2019.

5.10.1.2Agronomic Water Use

Agronomic water use in SSJID represents the portion of total applied water that is directly used
for crop cultivation practices, but that is not consumed by crops (i.e., excludipy EBample
agronomic water uses includaltleaching, seedbed preparation, and climate control. In SSJID,
agronomic water uses mainly include4jmrégation of corn for germination, and additional small
water volumes used fdrost protectio.
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Table5-19. Water Use Efficiency Componesit

Year (Surface Water Allotment, Hydrologic Year Type)
2015 2016 2017 2018 2019

Water UseEfficiency Component

(Partial, | (Partial, | (Full, (Full, (Full, | Average

Dry) Dry) Wet) Dry) Wet)
Crop Consumptive Use [L ETaw) 142,392| 127,951| 136,094| 139,773| 134,076| 136,057
Agronomic Usé 481 347 367 788 1,419 680
Environmental Us€ 0 0 0 0 0 0

Recoverable Flows of Total Water Supply

Recoverable Flows to Groundwater
(IL Deep Percolation, Seepagd
Recoverabl&urfaceFlows Qistrict
Outflow, Spillagé, Outside Deliverie$
Total Recoverable Flows of Total Water
Supply

1 Assuming prdrrigation of cornandfrost protection.

2 Assuming negligible environmental use witt88JIDservice areaStanislauRiver instream flow requirements

aremet before irrigation releases and considered to be outside the SSJID service area).

3 Seepage includes MDC Canal Seepage, Reservoir Seepage (from Woodward Reservoir), MSC Canal Seepage,

Lateral Seepage, and Seepage/GW Interception (from Drainage System).

4 Spillage includes Operational Spillage and Ordered Spillage.

SOutside deliveries include U3 Ranch Deliveries, WTP Deliveries, Surface Water Deliveries (to Urban Lands), and

GW Transfer.

94,586| 103,728 106,707| 116,820| 104,211 105,210

32,408| 38,510 39,847| 35,940| 39,638 37,269

126,994| 142,238 146,554| 152,761 143,848| 142,479

Agronomic water use for prierigation of corn was estimated based primarily on data used in the
water budget. First, using SSJID6s TruePoint
during the first delivery (assumed to be a-prigation) was reiewed for each corn field in the

District during each season. TBE&aw thatoccurredbetween the first and second irrigations to

the same parcel in the same yeass subtracted from the first irrigation volume, so as not to
doublecount ELwfromprei r r i gati on as both aMmMci@a@ronomic v
consumptive water use On average, this analysis found that approximately four inches of water

was delivered during the first irrigation and approximately three inches of water was consumed

as ETw between the first and second irrigation, resulting in an estimate of one inch of water used

for agronomic purposes. For estimating agronomic water use, it was dsianan average of

1.0 inch of water was applied for agronomic u

Surface water released from New Melones Reservoir is of very high quality, with low salinity
and low TDS, resulting in generally low leaching requiremémmtghe crops grown in the

District. Considering the low salinity of surface water supplied by SSJID, the leaching that
results from winter precipitation, and the crgpecific leaching requirements of crops found in
the SSJID service area, it was assumed that no appreciable salt leaohiuirex in SSJID.

Agronomic water use fordst protectiorwas estimated assuming a typical, average required
frost protection application rate of 0.15 inches per hour for-sefgitive crops on days when the
minimum, average, or maximum temperature was below 32°F (assuming 12, 18, or 24 hours of
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potential frosfprotection is needed, based on which temperature, respectively, was below 32°F).
Crops requiring potential frost protection were assumed to vary by month. The only crops
considered to require frost protection in early spring (February and March) wgrblearhing
orchards (cherries, peache3jable 519 summarizes these total combined agronomic water uses
in SSJID.

5.10.1.3Environmental Water Use

As described in Section 5.5.2, water is released from New Melones Reservoir to meet instream

flow requirements in the Stanislaus River. Thestream requirements are niietfore irrigation

diversions are madeReleases to th8tanislauRiver for environmental purposes therefore

reduce the remaining supplies available for irriggtionand ar e not met from S
water supplies.

In certain years, particularly wet years, ordered spillage is released at Goodwin Dam. Ordered
spillage includes water routed through the distribution system to spill points as part of water
transfers and deliveries for environmental enhancement in d@anstvaterways/Vhile these

outflows provide environmental benefits to the Eastern San Joaquin Subbasin and the Stanislaus
and San Joaquin rivers, they are accounted as recoverable flows for the purposes of this AWMP.

5.10.1.4Recoverable Flows

Recoverable flows in SSJID encompass the portion of total water supply that are neither
consumed by crops nor evaporated from the distribution system, but that are recoverable for
other beneficial uses within SSJID, downstream of SSJID, or in other aerdgrgy the Eastern

San Joaquin Subbasin. Recoverable flows to groundwater are represented in this water budget
by deep percolation of applied water from the Irrigated Lands accounting center (IL Deep
Percolatioas) and seepage fr asdé&rskahdirérsWoodavardiReservoirl at er
Recoverable flows to surface flows include District outflows from District drains, operational
spillage, ordered spillage, and deliveries made from the SSJID distribution system to areas
outside the SSJID agricuttal area (U3 Ranch Deliveries, WTP Deliveries, Surface Water
Deliveries (to Urban Lands), and GW Transfer).

Table 519 summarizes the combined recoverable flows from SSJID in 2015 through 2019.

5.10.2 Water Use Efficiency Fraction

The water use efficiendyaction most applicable to SSJID is the water management fraction

(WMF). As depicted in Figure-5, there is extensive interconnection between the various

accounting centers due, in part, to recapture of water by SSJID. The District also provides

significant volumes of surface water and groundwater to surrounding communities through
deliveries, spillge, drainage, and seepage. This water is available for beneficial uses outside the
Districtds agri cul tamanagemsmn afforts lty &SSIDralsogpromoteGhe nj u n
sustainable recharge of groundwater in wetter years and recovery in drier years. These methods

of water recovery, recharge, and reuse result in higher levels of system performance and water

use efficiency tha would otherwise occur.
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The water management fraction (WMF) can be calculated by comparing the consumptive use of
applied water (Edw) and all recoverable flows in the SSJID distribution system and irrigated
lands to the total water supplies available within SSJID. The WMF is calculated on an annual
basis at the water supplier scale according to EquatiyruSing the water volumes reported in
Table 519:

Total Water Supply Basis: WMF = (IL B4 + IL Deep Percolatiofn, + Seepage + District
Outflow + Spillage + Outside Deliveries) / (Total Water Supyply [5-2]

Over the 2015 to 2018eriod the WMF varied from 96 to 99 perceitiaple 520). This high

WMF indicates that essentially all demandssoc6JI| D06 s
is recoverable for beneficial use by down gradient surface water and groundwatef bisers.

only water budget flow path that is not recoverable or consumed by crops in SSJID is

evaporation from the SSJID distribution system.

Table5-20. Water Use EfficiencyFraction (Total Water Supply Basis)

Evapotranspiration | Recoverable Flows of| Total Water
of Applied Water | Total Water Supply* Supply? Water Management
Year' (aflyear) (affyear) (affyear) Fraction

2015 142,392 126,994 281,689 96%
2016 127,951 142,238 277,965 97%
2017 136,094 146,554 286,232 99%
2018 139,773 152,761 298,991 98%
2019 134,076 143,848 283,079 98%

1 Recoverable flows of total water supply includeDeep Percolation, SeepagéMDC Canal Seepage, Reservoir
Seepage (from Woodward Reservoir), MSC Canal Seepage, Lateral Seepage, and Seepage/GW Interception (from
Drainage Systen))District Outflow, Spillage ©Qperational Spillage and Ordered SpillagendOutsideDeliveries

(U3 Ranch Deliveries, WTP Deliveries, Surface Water Deliveries (to Urban Lands), and GW Jransfer

2 Total water supplyncludesDeliveries from Joint Supply Canal, District Pumping, Private Pumping, OID Spills to
Main Canal, Ordered Spillage, Tributary Inflow, Stormwater RurasftlPumping for Groundwater Transfer

9 Total water supply is equal to the surDaliveries from Joint Supply Canal, District Pumping, Private Pumping,
OID Spills to Main Canal, Ordered Spillage, Tributary Inflow, Stormwater Runoff, and Pumping for Groundwater
Transfer.
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6 CLIMATE CHANGE

6.1 INTRODUCTION

Cli mate change has the potential to directly
indirectly impact groundwater supplies. SSJID is committed to adapting to climate change in a
manner that protects the Distritwhitegmtinmingtoer r es
maintain a reliable, affordable, high quality water supply for agriculture. This section discusses

the potential effects of climate change on SSJID and its water supply and describes the potential
impacts of climate change on wasepply, water quality, and water demand. Finally, this

section identifies actions currently underway or those which could be implemented to help

mitigate future impacts of climate change

6.2 POTENTIAL CLIMATE CHANGE EFFECTS

SSJID recognizes the several potential effects of climate change identified by the scientific
community including reduced winter snowpack, more variable and extreme weather conditions,
shorter winters, and increased evaporative demand. Additionallytelchange could affect

water quality through increased flooding and erosion; greater concentration of contaminants, if
any, in the water supply; and warmer water, which could lead to increased growth of algae and
other aquatic plants. Rising sea level ammleased risks of flooding are also potential effects of
climate change.

The discussion of potential climate change effects in this AWMP focuses on the potential effects
related to SSJI D6s water supply and demand an
level or increased flooding risks except in the context ofaeddirm yield. SSJID is not located

within or adjacent to the Sacramei8an Joaquin River Delta and does not expect to be directly
impacted by rising sea level. Additionally, SSJID does not serve a flood managemantrole
stormwater managemefnom urban or rural developmert the responsibility ofhe

municipalities or developer

SSJID has not pursued any additional climate change impact analysis since the 202aAUVMP
has included the previous published information in this 2025 AWMBre recently, SSJID

through its participation with tHESJIGWA through the SSJIGSA, analyzed the potential for

climate change impacts on groundwater sustainability. The R8&#&rn San Joaquin Subbasin

GSP contairan analysis of projected groundwater balance impacts based on projected conditions
baseline senariowith climatechange reflected (PCBCC). Groundwatemodelingconducted

by the ESJIGWA for the 2024 GSP is based on the DWR 2070 Central Tendency dhamage
scenario.The 2024 GSPeports an increase of 26,000 afget of average annual groundwater
pumpingsubbasirsidedue to increased water demaiady partially offset by increased runoff

and reduced snowmelt
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6.2.1 Sources of Information Describing PotentialClimate Change Effects

Potential climate change effedse evaluated based oxigting historical data and projections of
future hydrologyand climate parameters, such as temperature and precipifdt®mformation
sources used to quantify these historical values and projected effects are described below

6.2.1.1 Hydrology
In this AWMP, the potential impacts of climate change on SSJID water supplies are evaluated

usinghistorical full, natural flow irthe Stanislaus River at Goodwin Dam from 1901 t@@0
Projected changes to Stanislaus River hydrology over the next 100 years are also assessed.

Hi storical ful/l natural fl ows along the Stani
Cooperative Snow Surveys, available through the California Data Exchange Center. Projected
changes to Stanislaus River flows are derived from studies prepatieel byited States Bureau

of Reclamation (USBRandDWR.

More recent projections of future streamflow along the Stanislaus River at Goodwin Dam were
also extracted from climate change models described by Pierce et al. (2018) in contribution to
Californiads Fourt ht @lojectacfut@encdthipamdaenudlosys e s s me n
werequantifiedfrom 32 coarseesolution (~100 km) global climate models (GCMs). Results of

the GCMs were bias corrected, downscaled, and then applied to a land surface model to estimate
soil moisture, runoff, surface energy fluxaad other parameters. Results were reported for

several models across two key climate change scenarios: scenario RCP 4.5, grednblouse
gasemissions peak around 2040 and then decline thereafter, with projected statewide warming of
2-4°C; and scenario RCP 8.5, in whigheenhouse gasmissions continue to rise through 2050

and plateau around 21,00ith projected statewide warming of74C.

Like the report by Pierce et al. (2018), projected future flalwag the Stanislaus Riverere

obtained from projections developed using GCMs reported by USBR (Gangopadhyay and Pruitt,
2011).Key results of these studies have been summarized as part of this section, with additional
details inSection 6.2.2.

6.2.1.2 Climate Parameters

The potential impacts of climate change on crop water demand in SSJID are evaluated using
historicaldata forprecipitation, temperature, and &M and around SSJID. In particular, the
USBR studyWestWide Climate Risk Assessment: Irrigation Demand and Reservoir
Evaporation Projections (USBR 201iS)presented to evaluate the potential effects of climate
change on crop evapotranspiration (ET).

Historical precipitation data within SSJID are reported by the Manteca CIMIS station (#70;
1987-2020).To viewlonger-termchanges in precipitatiomatawerealsosummarized for the
Nati onal Oceanic and At mospheric Administratdi
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Number 20 f or2018.€hisptationiwastkelettddXor its longer period of
available data, anldecause oits similarity to precipitation reported at the Manteca CIMIS
station during overlapping periods of recgirdcontrast withotherweather stations in the
surrounding area

Historical temperature and Edata in an agricultural setting are reported byMaatecaCIMIS
station (#D; 19872020, located in th&sSJID service are&Vhile other CIMIS stations are
located near the SSJID service area, only the Manteca station is located witbiprevent
differences in station locations from obscuring changes in temperature angdeTime, only
the MantecaCIMIS station is evaluated in this section.

6.2.2 Summary of Potential Climate Change Effects

This section summarizes the possible effects of climate change on changes in timing and quantity
of runoff as well as changes in climate parameters and crop requirements.

6.2.2.1 Changes in Timing of Runoff

As a result of increased precipitation as rain instead of snow with a projected rise in global
temperatures, the timing of runoff has been and will likely continue to shift to earlier in the year.
The effect of this is decreased runoff in the Aprily peiod, as described in the following

sections. This may result in increased groundwater use compared to surface water to meet
demand in these months and is further addrass8dctions 6.4 and 6.5.

6.2.2.1.1 Historical Runoff

Based on available historical data and projected future streamflow, the amount of annual runoff
occurring during the springummer period from April through July has decreased over the past
century and willikely continue to decrease in the next century.

Stanislaus River unimpaired flow (i.e., futlatural flov) from 1900 to 280 at Goodwin Dam
shows a decreasing trend in April to July runoff as a percentage of total water yeaovenoff
the past centuryHgure6-1). Converselyincreasingly more runoff has occurred during the fall
winter period, outside of the irrigation season.

6.2.2.1.2 Projected Runoff

The percentage of total runoff occurring during the Apuily period is expected to continue to

decline over the next centurtreamflow projections reported by Pierce et al. (2018) for
Californiads Fourt h stdgestnsach fatur€trerdsStpmisladsRyer s s me n t
flows under average climate change conditions (simulation CanESM2). If greenhouse gas
emissions continue to rise through 2050 and plateau around 2100 (scenario RCP 8.5, with

projected statewide warming of72C), flows in April toJuly are expected to decrease from

10 Incomplete precipitation data from NOAA weather station #49073 are available at beginning in 1893, though the
generally complete data record begins in 1927.
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approximately 70 percent of total runoff in 2010 to just over 55 percent, on average, by 2099.
However, if greenhouse gas emissions peak around 2040 and then decline thereafter (scenario
RCP 4.5, withprojected statewide warming of£22C), flows in April to July are expected to
decrease tqust over 60 percent, on average, by 2099.
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Figure 6-1. Unimpaired Runoff for Stanislaus River at Goodwin Dajépril T July Runoff
as a Percent of Total Water Ye&unoff

Figure6-2 also shows the projected changes in April to July runoff for the Stanislaus River at
New Melones Reservoir as projected by Gangopadhyay and Pruitt, 2011 for comparison.
Projected trends are similar for each.
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Figure 6-2. Projected Unimpaired Runoff, Apriluly Runoff as a Percent of Total Water

Year Runoff for Stanislaus River (Pierce et al, 2018 and Gangopadhyay and Pruitt, 2011).

6.2.2.2 Chang

es in Total Runoff.

Projections eported by Pierce et al. (2018) and Gangopadhyay and Pruitt @@jdgst thain
addition to timing changes in runofftal runoff could decrease over the next 100 years.

ThePierceet al. studyprovidesannualestimates oStanislausiver runoff at Don Pedro
Reservoir through 2099 usirgnumber oflternative climate changgmulations. Of these

simulations, four were selectedy Cal i f orni aés Cli mate Action Te
research contributing to Californiads Fourth

1 HadGEMZ2ESi A fiwarmer/dri e sinwlation

1 CNRM-CM51 A ficooler/wetted simulation

1 CanESMZ An fiaveragé simulation

T MIROC5TA Acompl ement o simulation that i s most

best coverage of all possibilities

The total water year runoff decade average from these simulations was calculated and compared
to the values observed in the 2010s (22009) to illustrate relative changes over tindes
shown inFigure6-3, thetotal water yearunoff in theStanislausiver varies considerably
bet ween periods and among simulations with t
(CNRM-CM5) simul ation and the | owestHaelGEMBESt ed r ur
Final Draft 6-5 March 2026



2025 SSJID
AGRICULTURAL WATER CLIMATE
MANAGEMENT PLAN CHANGE

and @ commMRO@esmulations. The mean runoff of all simulations is expected to
vary between approximately 80% and 110% of the runoff in the 2010s
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Figure 6-3. Average Total Water Year Projected Stanislaus River Runoff at Los Melones
Reservoir, by Decade and by Climate Change Simulation (Source: Pierce et al., 2018).

Projections of total runoff over the next century reportesbypgopadhyay and Pruitt (20 by
the Stanislaus Riveat New Melones Lakalso suggest a slight decrease in total rurtéffure
6-4). The figure showthe 3" percentile, median, and 9percentile annual runoff for 2010 to
2100 based on 112 separate hydrologic projections.
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Figure 6-4. Annual Stanislaus River Runoff at New Melones Reservoir Based on 112
Hydrologic Projections Gangopadhyay and Pruit2011)

6.2.2.3 Changes in Climate Parameters and Crop Evapotranspiration

Climate change has the potential to affect crop evapotranspiration and resulting irrigation water
demands within SSJID. Changes in precipitation, temperature, and atmospheei@cG@ffect

crop evapotranspiration (ET) and net irrigation water requirements (NIWR).

Historical precipitation, air temperature, and reference ET)(&E first summarized to provide
context for the projected changes in climate parameters due to climate change. Precipitation
records inand around&SJID, including annual precipitation, mean annual precipitation, and
cumulative departutéfrom the mean annual precipitation, are showRigure6-5 and Figure

6-6.

11 Cumulative departure curves are useful to illustrate-tenm hydrologic characteristics and trends

during drier or wetter periods relative to the mean annual precipitation or streardftsnward slopes

of the cumulative departure curve represent drier periods relative to the mean, while upward slopes
represent wetter periods relative to the mearsteep slope indicates a drastic change in dryness or

wetness during that period, whereas a flat slope indicates average conditions during that period, regardless
of whether the total cumulative departure falls above or below zero.
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Between 1988 and 2020, the mean annual precipitation in SSJID was approximately 12.4 inches
per year (Figure6). NOAA data from a weather station approximately 30 miles south of SSJID
in Turlock, CA has a mean annymkcipitation similar to SSJID, at 12 inches per year over the
same period. As shown in Figuses, wet periods (indicated by a positive slope in the

cumulative departure from mean curve) have historically occurred over a shorter duration than
drier periods (indicated by a negative slopehi ¢umulative departure from mean curve), even
since the 1930s and 1940s. Notable drought periods, includingl®F76 19871992, and

20122016, are seen generally occurring at the end of extended drier periods, ending with the
beginning of a significaht wetter period.

=== Annual Precipitation Notable Drought Period
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Figure 6-5. Historical Annual Precipitation and Cumulative Departure from the Mean
Annual Precipitation at Manteca CIMIS Station.
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Figure 6-6. Historical Annual Precipitation and Cumulative Departure from the Mean over
the last century for Turlock, CA, about 30 miles from SSJID.

Figure6-7 shows the mean daily temperatures at the Manteca CIMIS station near SSJID. CIMIS
stations are specially sited within agricultural areas to provide climate parameters that are most
representative of the conditions experienced by irrigated agriculBBa®sveen water years 1988

and 2020, the average daily air temperatures in SSJID have averaged approximately 60°F, while
the maximum and minimum daily temperatures have averaged 74°F and 47°F, respectively.

Figure 68 shows the annual reference evapotranspiratiop) (e reported at the Manteca

CIMIS station near SSJID. Between water years 1988 and 2020, the average apmasd ET
approximately 52 inches per year, ranging from a high of nearly 59 inches in 1990 to a low of 46
inches in 1998.

While a number of methods have been used to project future climate change and related impacts

on crop water demandgJobal Climate Models (GCMsre considered a standard for climate

change analysedn particular, the U.S. Bureau of Reclamation released a report entitled West

Wide Climate Risk Assessment: Irrigation Demand and Reservoir Evaporation Projections

(USBR 2015) in February 2015. As changes in precipitation, temperature, and atmospberic CO
affect crop evapotranspiration (ET) and net irrigaticater requirements (NIWR), the study uses

climate change projections to calculate future ET and NIWR throughout the Western U.S.,
including Californiabs Central Valley. Proje
DWR planning units, which atgpically used to evaluate statewide water supplies and demands
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as part of the California Water Plan. Asshown inFigi®e S SJI DO0s ser vi

Planning Unit 607 (PU607).

GCMs have been used to project future climate change and impacts on crop evapotranspiration
and resulting irrigation water demands. This section describes potential changes in crop ET,

while impacts on NIWR are described in Section 6.4, below.
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Figure 6-7. Historical Mean Daily Temperatures at the Manteca CIMIS Statidn
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Figure 6-8. Historical Annual Reference ET at the Manteca CIMIS StatidA.

Figure 6-9. CMIP3 Planning Unit 607.

12 The sensor used in the late 1980s was likely replaced or repaired after 1990 because many values were out of
range at end of that year (not included in the data presented here), but this issue was corrected at the start of 1991.
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