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Preface

This Agricultural Water Management Plan (AWMP or Plan) has been prepared by Oakdale
Irrigation District (OID or District) in accordance with the requirements of theCalifornia Water
Code, as modified byhe Water Conservation Act of 2009 (SBx7) andthe 2018 Water
Management Planning Legislation (Assembly Bill 1668, or AB 1668)

In 2009, SBx#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 §10800), with the

overarching goal of improving water use efficiency. Among its provisions, $B-7 allowed the

California Department of Water Resources (DWR) to update the efficient water management
practices (EWMPs) that suppliers must implementand led to the passage of agricultural water
measurement regulations. SBx# also required agricultural water suppliers to prepare and adopt

an updated AWMP, as set forth in the CWC and the California Code of Regulations (CCR), every five
years, beginningwith a Plan adopted on or before December 31, 2015.

AB 1668 modifies Water Code §531.16t seqand Water Code §1082@t seqto address water
conservation issues more adequately and to improve the management and evaluation of
ACOEAOI OOOAT xAOAO OOPDPI EAOOS OUOOAI 08 3PAAEEEAAI
1. Include an annual water budget (CWC §10826(c)),
2. ldentify water management objectives (CWC §10826(f)),
3. Quantify water use efficiency (CWC §10826(h)), and
4. RROEOA OEA OOPDPI EAOSGO $01 OCEO o1 AT O1T AAOAOEAA
response planning (CWC 8§10826.2).
AB 1668 also modifies AWMP submittal and compliance requirements, requiring the updated
AWMP to be submitted to DWR on or before April 1, 202&d no later than 30 days after

adoption) and thereafter on or before April 1 in the years ending in six and on€he 2020 Plan was
submitted and adpted in 2021.

In preparing the 2025 Plan, OID and its technical consultant have relied on guidanpeovided in

DWRS Guidebook to Assist Agricultural Water Suppliers to Prepare 2025 Agricultural Water
Management Plan (Guidebook)which had a public draft versionreleasedin July2025 and the final
version in September 2025 Other primary resources used to develop thi®025 updatewere/ ) $ 8 O
2020 AWMP the CWC itselfand relevant sections of the CCR.

1 Critical EWMPs must be implemented by all agricultural water suppliers€Conditional EWMPs must be
implemented if they are locally costeffective and technically feasible.
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#01 OO0 2AEAOAT AA 4 AAT A 1T £ 2025 RAdriéuitudal ) OOE C A
Water Management Plan to Relevant Sections of the California Water
Code

Guidebook Water Code
AWMP Section : Description Section (or as
Location . o
identified)
Preface, 1.23.2 1.4 AWMP Required? 10820, 10608.12
3.2 14 At least 25,000 irrigatedacres 10853
N/A 14 10,0_00 to 25,000 acres and funding 10853
provided
Preface 1.4 April 1, 2026 update 10820 (a)

AWMP submitted to DWR no later thar
Preface, 2 1.4A2 30 days after adoption; AWMP 10820(a)(2)(B)

submitted electronically

Preface 1.4B 5-year cycle update 10820 (a)
New agricultural water supplier after
N/A 1.4B December 31, 201Z AWMPprepared 10820 (b

and adopted within 1year

USBR watemmanagement/conservation
plan:

Adopted and submitted to USBRVithin
the previous four years

The USBR has accepted theater

N/A 1.6,5.1 management/conservationplan as 10828(a)(2)
adequate

UWMP or participation in areawide,
regional, watershed, orbasin wide
water managementplanning: does the
plan meetrequirements of SB X77 2.8

Description of previous water
management activities

N/A 1.6,5 10828(a)

N/A 1.6, 5.1 10828(a)(1)

N/A 14B 10829

1,3,4,7 3.1A 10826(d)

\Was each city or county within which
supplier provides water supplies

2 3.1B.1 notified that the agricultural water 10821(a)
supplier will be preparing or amending
a plan?

\Was the proposedblan available for
2 3.2B.2 public inspection prior to plan 10841
adoption?

Final i March 2026



olbD
P~

=" 2025
AGRICULTURAL WATER CROSS-REFERENCE TO REQUIREMENTS
&€ MANAGEMENT PLAN OF SBX7-7 AND CWC
: Water Code
. Guidebook o 2
AWMP Section . Description Section (or as
Location ) o
identified)

Publicly-owned supplier: Prior to the
hearing, was the notice of the time and
place of hearing published within the

2 3.1B.2 jurisdiction of the publicly owned 10841
agricultural water supplier in
accordancewith Government Code
60667

2 3.1B.2 14 days notification for public hearing GC 6066

Two publications in newspaper

2 31B.2 lithin those 14 days

GC 6066

At least 5 days between
2 3.1B.2 publications? (not including GC 6066
publication date)

Privately-owned supplier: was
equivalent notice within its service
area and reasonablyequivalent
opportunity that would otherwise
be afforded through apublic
hearing process provided?

N/A 3.1B.2 10841

After hearing/equivalent notice, was
2 31C1 the plan adopted as prepared or as 10841
modified during or after the hearing?

Was a copy of the AWMP, amendmen
or changes, submitted to the entities

2 31C2 below, no later than 30 days after the 10843(a)
adoption?
2 31C.2 The department. 10843(b)(1)

Any city, county, or city and county
2 31C.2 within which the agricultural water 10843(b)(2)
supplier provides water supplies.

Any groundwater management
entity within which jurisdiction

2 31C.2 the agricultural water supplier 10843(b)(3)
extracts or provides water
supplies.

2 31C.3 Adopted AWMP availability 10844

Was the AWMP available for public
review on the agricultural water
OO0PPI EAOSO )1 OAOI
30 days of adoption?

2 3.1C3 10844(a)
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OO0PDPI EAOGO OAOOEA

Guidebook Water Code
AWMP Section L . Description Section (or as
ocation . o
identified)
Implement the AWMP in accordance
with the schedule set forth in its plan,
! 31b1 as determined by the governing body 10842
of the agricultural water supplier.
3 33 Descrlptlon of the_ agrlcuItL_JraI Wr_:lter 10826(a)
supplier and service area including:

3.2 3.3A1 Size of the service area. 10826(a)(1)
33 33A2 Location of the service area and its 10826(a)(2)
water management facilities.

3.4 3.3A3 Terrain and soils. 10826(a)(3)
3.5 3.3A4 Climate. 10826(a)(4)
3.6 33p.1 |operating rules and 10826(a)(5)

regulations.
37 33B.2 Water d_ellvery measurements or 10826(a)(6)
calculations.
3.8 3.3B.3 Water rate schedules and billing. 10826(a)(7)
3.9, Attachmens C 33B.4 \Water shortage allocation policies and 10826(a)(8)
and D - detailed drought plan 10826.2
\Water uses within the service area,
55 3.4 including all of the following: 10826(b)(5)
5.5.1 34A Agricultural. 10826(b)(5)(A)
5.5.2 3.4B Environmental. 10826(b)(5)(B)
5.5.3 34C Recreational. 10826(b)(5)(C)
554 34D Municipal and industrial. 10826(b)(5)(D)
Groundwater recharge, including
555 34  [cStimated flows from deep 10826(b)(5)(E)
percolation from irrigation and
seepage
Description of the quantity of
4,5 35A agricultural water supplier's supplies 10826(b)
as:
421 35A1 Surface water supply. 10826(b)(1)
4.2.2 35A2 Groundwater supply. 10826(b)(2)
493 35A3 Other water supplies, including 10826(b)(3)
recycled water
Drainage from the water
5.6,5.7.3 35A4 10826(b)(6)
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Guidebook Water Code
AWMP Section . Description Section (or as
Location ) o
identified)
Description of the quality of
4.3 35B agricultural waters supplier® supplies 10826(b)
as:
43.1 35B.1 Surface water supply. 10826(b)(1)
4.3.2 3.5B.2 Groundwater supply. 10826(b)(2)
4.3.3 3.5B.3 Other water supplies. 10826(b)(3)
4.3.4 35c  [dource water quality 10826(b)(4)
monitoring practices.
Annual water budget basedn the
57 36 guantification of all inflow and _ 10826(c)
outflow components for the service
area.
Identify water management
5.9 3.7C objectives based on water budget to 10826(f)
improve water system efficiency
510 38D ngntlfy the efficiency of 10826(h)
agricultural water use
Analysis of climate change effect
6 3.9 on future water 10826(d)
supplies
Water use efficiency information
! 4 required pursuant to § 10608.48. 10826(e)
Implement efficient water
! 4.1 management practices (EWMPS) 10608.48(a)
Implement Critical EWMP: Measure
the volume of water delivered to
7.2, AttachmentA 41A  [customers with sufficient accuracy to 10608.48(b)
comply with subdivision (a) of
8531.10 and to implement paragraph
(2).
Implement Critical EWMP: Adopt a
73 41 A pricing structure for Water_ 10608.48(b)
customers based at least in part on
quantity delivered.
Implement additional locally cost
73,74 41B effective and technically feasible 10608.48(c)
EWMPs
Final iv March 2026
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Guidebook

AWMP Section !
Location

Description

Water Code
Section (or as
identified)

73,74 41C

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

10608.48(d)

7.4 41C

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

10608.48(d)

7.5 41C

Include (in the report) an estimate of
the water use efficiency improvements
that have occurred since the last repor
and an estimate of the water use
efficiency improvements estimated to
occur five and 10 years in the future.

10608.48(d)

N/A 5

USBR water management/conservatio
plan may meet requirements for
EWMPs

10608.48(f)

N/A 6 A

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

CCR8597.3(b)(2)(A)

N/A 6B

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

CCR8597.3(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),

Attachment A 6C

Description of water measurement BP}

CCR §597.4(€)(2)

Attachment A 6D

Conversion to measurement of
volume

CCR §597.4()(3)

N/A 6 E

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

plan)

CCR 8§597.4(e)(4))
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ACRONYMS AND
ABBREVIATIONS

Acronyms and Abbreviations

AB 3616

AB 1668

af

af/ac
af/ac -yr
AWMC

AWMP

BCSD

BMO

BO

CASGEM

CCR

CCUF

CDEC

CDM
cfs
CHO
CIMIS

CIP
CMIP3

Final

Assembly Bill 3616, the
Agricultural Efficient Water
Management Act of 1990

Assembly Bill 1668- 2018
Water Management
Planning Legislation

Acre-Feet
Acre-Feet per Acre
Acre-Feet per Acre per Year

Agricultural Water
Management Council

Agricultural Water
Management Plan

bias comparison and spatial
disaggregation

Basin Management
Objective

Biological Opinion

California Statewide
Groundwater Elevation
Monitoring System

California Code of
Regulations

Crop Consumptive Use
Fraction

California Data Exchange
Center

Camp Dresser McKee
Cubic Feet per Second
Constant Head Orifice

California Irrigation
Management Information
System

Cast In Place

Coupled Model
Intercomparison Project
Phase 3

Vil

CNRA

CoC
CSIJWCD

CVP
CcwC
DF
DMP
DMS

DSO

DSS
DWR

EIR

EQIP
(through
NRCS)

ESJGA

ESJWQC

ET
ETa
ETaw

ETo

ETo

EWMP

California Natural
Resources Agency

Constituent of Concern

Central San Joaquin Water
Conservation District

Central Valley Project
California Water Code
Delivery Fraction

Drought Management Plan

Database Management
System

Distribution System
Operator

Decision Support System

California Department of
Water Resources

Environmental Impact
Report

the NRCS Environmental
Quality Incentives Program

(EQIP)

Eastern San Joaquin
Groundwater Sustainability
Agency

East San Joaquin Water
Quiality Coalition

Evapotranspiration
Actual Evapotranspiration

Crop Evapotranspiration of
Applied Water

Reference
Evapotranspiration

Crop Evapotranspiration of
Precipitation

Efficient Water
Management Practice
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ACRONYMS AND
ABBREVIATIONS

FWUA

GAR

GCMs
GDD
GMP

gpm
GQMP

GSA

GSP

IDC

IRGMP

ITRC

MCL

METRIC

MID
MOU

mph
NASS

Final

Friant Water Users
Authority

Groundwater Quality
Assessment Report

global climate models
growing degree day

Groundwater Monitoring
Plan

Gallons per Minute

Groundwater Quality
Management Plan

Groundwater Sustainability
Agency

Groundwater Sustainability
Plan

Integrated Water Flow
Model (IWFM) Demand
Calculator

Inches

Integrated Regional
Groundwater Management
Plan

Irrigation Training and
Research Center

Maximum Contaminant
Level

Mapping
Evapotranspiration at high
Resolution with
Internalized Calibration

Modesto Irrigation District

Memorandum of
Understanding Regarding
Efficient Water
Management Practices by
Agricultural Water
Suppliers in California

Miles per Hour

National Agricultural
Statistics Service

NIWR

NOAA

NPDES

NRCS
OID

PEIR

PG&E
PU607
PVC
RWQCB

SB1938

SBx7-7

SCADA

SEBAL

SEWD
SGMA

SJCDWQC

SMCL

SOl
SSJID

net irrigation water
requirements

National Oceanic and
Atmospheric
Administration

National Pollutant
Discharge Elimination
System

Natural Resources
Conservation Service

Oakdale Irrigation District

Programmatic
Environmental Impact
Report

Pacific Gas and Electric
Planning Unit 607
Polyvinyl Chloride

Regional Water Quality
Control Board

Groundwater Management
Planning Act of 2002

Senate Bill x#7, Water
Conservation Bill of 2009

Supervisory Control and
Data Acquisition

Surface Energy Balance
Algorithm for Land

Stockton East Water District

Sustainable Groundwater
Management Act of 2014

San Joaquin County and
Delta Water Quality
Coalition

Secondary Maximum
Contaminant Level

Sphere of Influence

South San Joaquin Irrigation
District
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STRGBA Stanislaus and Tuolumne
Rivers Groundwater Basin
Association
SWRCB (California) State Water
Resources Control Board
TAF Thousands of AcreFeet
TCC Total Channel Control
TDS Total Dissolved Solids
TID Turlock Irrigation District
TMDL total maximum daily load
TSS total suspended solids
USBR United States Bureau of
Reclamation
USGS United States Geological
Survey
VAMP Vernalis Adaptive
Management Plan
VFD Variable Frequency Drive
WCRP World Climate Research
Program
WMF Water Management
Fraction
WRP Water Resources Plan
WUE Water Use Efficiency
WWCRA Westwide Climate Risk
Assessment
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Executive Summary

Introduction

Oakdale Irrigation District (OID or District) has prepared this Agricultural Water Management Plan

(AWMP) in accordance with the requirements of the Water Conservation Act of 2009 (SBx7J and

the 2018 Water Management Planning Legislation (Assembly Bill 1668, or AB 1668 and Senate Bill
606).4EEO ! 7-0 OPAAGBA0! DEA AEDODEAROBAAOG /)3$860 1 AAAL
i ATACAI AT O xEOEET EOO OPEAOA 1T &£ EIT &£ OAT AA AT A OEA
mission is toprotect and dewelop OlDwater resources for the maximum benefit of the Oakdale

Irrigation District community by providing excellent irrigation and domestic water service. Recent

water management activities by the District include the development and ongoing implementation

i £ OEA /1 )$ 7A0A0 2A01 OOAAOG 01 AT j720qh A ATl POAEA
delivery system, and operations. The overall objectivef the WRP is to identify how the District can

best protect its water rights while developing affordable methods of financing the necessary

improvements to continue to meet the needs of all its stakeholders and serthe region.

Implementation of the WRP is an ongoing process that has continued since its completion in 2007.

Development and updating of the AWMP represents a substantial effort by OID to evaluate its
progress in implementing the WRP and overall water management, including the development of
detailed water budgets spanning the period fronR015 to 2024 for the distribution system, the
farmed lands, and the drainage system of OID and its customersAdditionally, OID has evaluated
the implementation of the full range of efficient water management practices (EWMPs) detailed in
SBXT7 with respect to its water management objectives and various water use efficiency
improvements. Also, the2025 AWMP includes a detailed drought management plan, a section
identifying water management objectives, additional quantification of water use efficiency, and an
annual water budget presented by water year, in addition to calendar year, as has been reported
previously.

Water Resources Plan

The OID distribution system infrastructure and operating policies evolved primarily to satisfy the

needs of forage crops and are still adequate to meet those needs. However, improved water

delivery strategies were needed to satisfy the evolving irrigatiomeeds of orchards and other

OPAAEAI OU AOiI PO8 4EA /)$ "TAOA AT A 1 AT ACAi AT O OA
policies, procedures and facilities was needed. As a result, and in conjunction with increased

financial capability resulting from completion of payments on a large bond issue leading to

increased revenue from hydropower generation and increases in revenue from water transfers, the

District undertook the development of the comprehensive OID WRP. The overall objective of the

WRP is toidentify how the District could best protect its water rights while developing affordable

methods of financing the necessary improvements to continue to meet the needs of all its

2 Although the water budgets in the body of the report are presented for the period fror2015 to 2024,
detailed water budget results dating back to 2005 are available in Attachme#ft
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stakeholders and serve the region. The WRP includes an evaluation of financial objectives and
needs, annexation of adjacent lands, water transfers, and other considerations.

Since completion of a Programmatic Environmental Impact Report (PEIR) for the WRP in 2007, OID
has actively implemented improvements identified in the WRP. Improvements under the WRP
include canal maintenance and rehabilitation, flow control and measurenme, groundwater well
replacement, pipe replacement, regulating reservoir construction, a Woodward Reservoir intertie
(since deferred), turnout maintenance and replacement, outflow management projects (i.spillage
and runoff reduction and reuse), reclam#on projects, SCADA system expansion, and annexation.
Additionally, critical main canal and tunnel improvement projects have been implemented to

reduce the risk of critical failures that could leave the District unable to deliver water to large
portions of its service area. Implementation of the WRP has occurred generally according to
schedule and in some cases ahead of schedule.

The estimated cost of infrastructure improvements to be implemented under the WRP is in excess
of $170 million (2007 dollars). These improvements will continue to be implemented over the 25
year planning horizon and fall ino the following general categories:

Main Canals and Tunnels Improvement Projects ($45 million)
Canal and Lateral Rehabilitation ($34 million)

Flow Control and Measurement Structures ($4 million)

New and Replacement Groundwater Wells ($14 million)
Pipeline Replacement ($45 million)

North Side Regulating Reservoir ($6 million)

Irrigation Service Turnout Replacement ($5 million)

Outflow Management Projects ($11 million)

Reclamation Projects ($6 million)

Miscellaneous InSystem Improvements ($2 million)

=A =4 =4 =8 -4 -4 4 -8 - -9

Critical infrastructure and water conservation improvements being implemented under the WRP
are being funded through annexation of new lands and through local and regional temporary water
sales and transfers primarily via a pay as you go approach; as waterconserved and transferred,
OID receives revenue and implements additional improvements, resulting in additional water
conservation. In 2009, OID pushed forward with WRP implementation by bonding for $32 million
to provide funding for critical infrastr ucture and largescale water conservation projects that were
substantially completed by 2012. Since 2012, OID has continued to implement additional projects
subject to prioritization and funding and is planning for future projectimplementation. To date,

over $116 million hasbeen dedicated to projects in OID associated with the WRP.

The scope of the WRP encompasses the topics addressed in this AWMP, including evaluation of
individual EWMPs. As a result, the EWMPs that OID is implementing are integral to a vpdéinned,
comprehensive distribution system modernization program. This AWIP describes past, current,

Final ES-2 March 2026
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and future OID actions and initiatives related to each EWMP, in the context of the WRP and other
water management actions by OID.

Implementation of Efficient Water Management Practices

SBx#7 describes sixteen EWMPs aimed at promoting efficient water management. Of these, two

AOA OAOEOEAAI 6 1O 1 AT AAOGI OU AT A OEA OAI AETETC A& O
and locally cost effective. Of the fourteen conditional EWMP®ID is implementing all of those that

are technically feasible at locally coseffective levels and continues to increase implementation of

key EWMPs that most effectively supportth8 EOOOEAO3 O xAOAO 1T AT ACAT AT O 1A
the WRP. The EWMPs, along with past and future implementation activities by OID are described in

Table ESL.
Conclusion

Development of this AWMP has provided OID with an opportunity to evaluate and describe its

ITCIiETC ACOEAOI OOOAT xAOAO 1 AT ACAT AT O POAAOGEAAO x
local water management objectives as well as past and future water use efficiency improvements.

As demonstrated in the AWMP, OID is a local leader in water management and is committed to the

ongoing evaluation and implementation of wate management practices that meet local and

regional objectives. In the future, OID will continue to increase efforts to effectively manage

available water supplies.

Final ES-3 March 2026



Ol
’k'. 2025

AGRICULTURAL WATER EXECUTIVE
< MANAGEMENT PLAN SUMMARY

Intentionally Left Blank

Final ES-4 March 2026



= 2025

olbD
P~

AGRICULTURAL WATER
< MANAGEMENT PLAN

EXEC
SUM

UTIVE
MARY

Table ES1. Summary of OID Implementation Status for EWMPsListed Under SB7x7

Water Code Implementation
Reference No. EWMP Status Implemented Activities Planned Activities
Critical (Mandatory) Efficient Water Management Practices

10608.48.b(1)

Measure the volume of water delivered to customers with
sufficient accuracy to comply with subdivision (a) of Section
531.10 and to implement paragraph (2).

Being Implementec

1.

Evaluated and categorized all turnouts with respect to
measurability and developed standards for using USBR
metergates and constant head orifice (CHO) metergates where
applicable and other types of new standardized turnout
measurement devices where not aplicable.

Dedicated annual budget lingtem for turnout replacement and
initiated replacement of turnouts requiring corrective actions
following completion of WRP development in 2007.
Implementation of SCADA in distribution system and at select
delivery points to identify potential operational issues and
increase accuracy of delivery measurement.

New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operation
Implementation of Storm water ordering and delivery
management software.

Implementation of a QA/QC process to review delivery
measurement volumes prior to billing, which occurdwo times
throughout the irrigation season.

Development and implementation of a Water Measurement
Plan for customer deliveries (Attachmentd); implementation is
currently about 96% complete (75,645 acres ofthe total 78,558
acres).

1.

Continue to dedicate annual budget lingtem for turnout
replacement and continue replacement of turnouts requiring
corrective actions.

Continue training of newly hired DSOs and those in related
positions on canal operations, water measurement, and SCADA
Continue implementation of Water Measurement Plan

(Attachment A).

10608.48.b(2)

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

Being Implementec

4,

Completeda rate study to determine rates required to cover
cost of service, conducted Proposition 218 rate update, and
established a rate structure based in part on volume of water
delivered in 2014 that was implemented in 2015

Completed another rate study to evaluate rate updates in early
2025 and a Proposition 218 process for rate updates.

Use volumetric billing for out-of-district water sales and future
annexations.

Implemented Storm volumetric billing software.

Continue utilization of rate structure based in part on volume
delivered.

Continue volumetric billing for out-of-district water sales and
annexed lands.

Additional

(Conditional) Efficient Water Management Practices

10608.48.¢c(1)

Facilitate alternative land use for lands with exceptionally high
water duties or whose irrigation contributes to significant
problems, including drainage.

Not Technically
Feasible

x EOEEI
or significant problems from occurring.

Lands with exceptionally high water duties or whose irrigation contributes to significant problems are not found within the Btrict boundaries, nor
i £ )1 £ OAT AAS

& O O @diek, Preveniing kxceptiotaldréter Oufids

1. Sconza Candy cooling water discharge is captured yeayund in 1. Continue existing use of recycled water within OID.
Facilitate use of available recycled water that otherwise would the District distribution system. 2. Consider requests from all qualifying permitted dischargers for
10608.48.c(2) |not be used beneficially, meets all health and safety criteria, alBeing Implementeg 2 F(_)Od. processing water is applied directly to lands within the add|t_|onal use of recycled V\_/qter.. .
q h i District. 3. Continue to evaluate the utilization of treated M&I discharge fron
0€s not harm crops or Solis 3. The utilization of treated M&I discharge from the City of Oakdale the City of Oakdale.
within OID is being evaluated.
Final ES-5 March 2026



olbD
P~

= 2025

AGRICULTURAL WATER
< MANAGEMENT PLAN

EXECUTIVE
SUMMARY

Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

10608.48.¢(3 Facilitate financing of capital improvements for oafarm Being Imol ¢ OID provides technical assistance to growers implementing en 1. Continue technical assistance to growers implementing efarm
48.c(3) irrigation systems €ing Impiementec farm improvements through the NRCS EQIP program. improvements through the NRCS EQIP program.
) . o A water rate based in part on the volume of water delivered 1. Continue to encourage efficient farm water use.
Implement an incentive pricing structure that promotes one or encourages efficient farm water use. The rate structure is atierel 2. Continue to promote use of available surface water supplies.
more of the following goals: rate system, with higher rates for higher water use. Volumetric 3. Continue operating distribution system later in the year to allow
(A) More efficient water use at farm level, bills are distributed two times each season, allowing customers 1 growers to use surface water for postharvest irrigations in lieu of
(B) Conjunctive use of groundwater, monitor water usage as it relates to tiered water rates throughou private pumping.
(C) Appropriate increase of groundwater recharge, ' the season and encouraging more efficient water use.
10608.48.c(4) L . Being Implementec OID promotes conjunctive use of groundwater by setting water
(D) Reduction in problem drainage, .
. rates to promote use of available surface water.
(E) Improved management of environmental resources, In recent years, OID has continued operating its distribution
(F) Effective management of all water sources throughout the system further into October, allowing growers to use surface
year by adjusting seasonal pricing structures based on current water for post-harvest irrigations in lieu of private pumping.
conditions. Additionally, OID deep wells can be rented outside of the
irrigation season at cost by growers for irrigation purposes.
Constructed Robert Van Lier Reservoir in 2001 and constructed 1. Continue to implement WRP main canal and tunnels improveme
the North Side Regulating Reservoir in 2010. rojects.
. ) . ) proj
Concrete lined approximately 3.3 miles of South Main Canaland 2 continue to implement WRP canal and lateral rehabilitation
tunnels in 2010. :
; . . . . projects.
Concrete lined 1@ miles of canals, including approximately 0.7 . _ L .
miles ofthe North Main Canal in 2024 3. Continue to implement WRP pipeline replacement projects.
Repaired 0.55 miles of deteriorating concrete lining in 201&nd 4. Continue with next phases of Districtwide TCC implementation
0.47 miles in 2023 5. Complete Canyon Tunnel Project, which began construction in |z
Replaced over 100 miles of canals with buried pipeline, including 2025 andd|s scheduled to 39 completed over three yea:jrtgns
) . o roughly one mile between 2016 and 2019. project reduces seepage, decreases maintenance, and bypasse
Expand line or pipe distribution systems, and construct . . : . i i i i
P PIpe _ ystems, - _ Constructed Two Mile Bar Tunnel in 2017 (operational in 2019), 2-mile section ofhigh hazard section of canal. .
10608.48.c(5) |regulatory _reservows to mcr_ease distribution system flexibility |Being Implementec bypassing 1.3 miles of canal. This project reduces seepage, 6. _Complete Phase 1 of the P_aulsell Late_rgl Expansion Project, Wh.
and capacity, decrease maintenance and reduce seepage decreases maintenance, and bypasses a high hazard section of is currently under construction and anticipated to be completed i
canal. Spring 2026. The Paulsell Lateral Expansion Project will expand
Canal Tunnels 3 and 4, and South Main Canal Tunnel 8 to incre TCC automation to improve surface water deliveries to in and ot
lined area, decrease maintenance and reduce seepage. of-district customers and will result in increased direct and inlieu
Invested $80.5 million in main canal and tunnel improvements, groundwater recharge. . .
7. Evaluate expansion of Robert Van Lier Reservoir.

canal and lateral rehabilitation, and pipeline replacement since
2006 ($26.3 million since 2020).
Implemented TCC on over 34 miles of laterals to better regulate

system flows and increase distribution system flexibility.
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Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

10608.48.c(6)

Increase flexibility in water ordering by and delivery to, water

customers within operational limits

Being Implementec

Planned and initiated transition, within facility constraints, to an
arranged demand ordering and delivery schedule for irrigators
who require increased delivery flexibility. Under arranged
demand, growers are typically provided water within 72 hours of
placing their order with OID.

Invested more than $£0.8 million in flow control and
measurement improvements including TCC, $&million in
construction of the north side regulating reservoir and nearly $&
million in turnout replacement since 2006, resulting in increased
water ordering and delivery flexibility.

Implemented Storm water ordering and delivery management
software to better track cropping and water deliveries.

Due to land conversion and annexation, and to system
improvements and modernization, arranged deliveries have
increased from approximately 23000 acres in 2012 to
approximately 45,700acres (70% of District) in 2024.

OID has worked closely with local irrigation design companies tg
ensure existing OID operational constraints and capacities are
identified and taken into consideration during the design of
private irrigation systems to allow growers to utilize surface
water from OID as much as possible.

In recent years, OID has continued operating its distribution
system further into October, allowing growers to use surface
water for post-harvest irrigations in lieu of private pumping.
Additionally, OID deep wells can be rented outside of the
irrigation season at cost by growers for irrigation purposes.
New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operations

Continue transition to arranged demand ordering and delivery
schedule for irrigators who request increased delivery flexibility.
As facility constraints are eased by facility modernization
program, service constraints will continue to ease.

Continue to implement WRP flow control and measurement
structures projects.

Continue to implement WRP turnout replacement projects
Continue to work with local irrigation design companies during
their design of private irrigation systems.

Continue operating distribution system later in the year to allow
growers to use surface water for postharvest irrigations in lieu of
private pumping and continue at cost rentals of OID deep wells
outside of the irrigation season.

Continue training of newly hired DSOs and those in related
positions on canal operations, water measurement, and SCADA

10608.48.¢(7)

Construct and operate supplier spill and tailwater recovery

systems

Being Implementec

Two drainwater recovery systemssupplement irrigation to more
than 760 acres.

OID coordinates with and supports private landowners with an
interest in capturing and reusing drainwater in OID drainage
facilities.

Reclamation pumping within OID to recovelan average of
approximately 3,600 af per yearbetween 2015 and 2024
Interception and reuse ofan average ofpproximately 1,900 af
per year of tailwater entering the OID distribution system
between 2015 and 2024

Gravity flow and lift pumping of approximately 16,400 af per
year to the neighboring districts of MID, SSJID, and CSJWCD
between 2015 and 2024

I 00T 1T AGETT T /&£ OEA $EOOOEAO0GO
control has the potential to dramatically reduce spillage through
spillage prevention. Implementation of TCC is estimated to have
reduced spillage by up to 5,000 to 7,000 af annually.

OID has implemented nearly 3.3 million in outflow management
and reclamation projects since 2006.

New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operations

Continue to support private landowners in capturing and reusing
drainwater in OID drainage facilities.

Continue to implement WRP outflow management projects.
Continue to implement WRP reclamation projects.

Continue with next phases of Districtwide TCC implementation
(including full TCC implementation on Paulsell Lateral as part of
Paulsell Lateral Expansion Project)

Continue training of newly hired DSOs and those in related
positions on canal operations, water measurement, and SCADA
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Water Code Implementation
Reference No. EWMP Status Implemented Activities Planned Activities
1. OID water rates encourage use of available surface water suppli Continue active participation in GSP development and
2. OID improvements in flexibility in water ordering by and delivery implementation in both the Eastern San Joaquin and Modesto
to customers encourages use of surface water and discourages Subbasins.
conversion to or reliance solely on groundwater. Utilize groundwater models and GSPs to continue to develop
3. OID actively participates in local and regional groundwater optimized conjunctive use strategies to: (1) enhance groundwate

management initiatives, including participation in SGMAelated production and uniformity of availability of GW supplies, (2)

activities and GSP development and implementation in both the consider annexation, out of district water sales and transfers to

Eastern San Joaquin and Modesto Subbasins provide in lieu recharge and decrease reliance on groundwater.

4. OIDis delivering surface water tothe City of Oakdale for irrigatior| Continue improving flexibility in water ordering and delivery to
of two city parks, whichwere previously dependent on encourage use of surface water and discourage surface users fr
groundwater pumping. converting to groundwater.

5. OID has maintained and enhanced groundwater production Continue evaluating delivery of surface water to the City of
capability, investing nearly .5 million since 2006. Oakdale for irrigation of city parks, which are dependent on

6. Inrecent years, OID has continued operating its distribution groundwater (apart from two currently receiving surface water).
system further into October, allowing growers to use surface Continue to implement WRP groundwater well, reclamation, and

Increase planned conjunctive use of surface water and _ water for post-harvest irrigations in lieu of private pumping. outflow management projects.
10608.48.c(8) L : . Being Implementec Additionally, OID deep wells can be rented outside of the Complete Phase 1 of the Paulsell Lateral Expansion Project, wh
groundwater within the supplier service area L NN . ) . .
irrigation season at cost by growers for irrigation purposes. is currently under construction and anticipated to be complete in

7. OID makes district pumps available for frost protection outside o Spring 2026. The Paulsell Lateral Expansion Project will expand
the irrigation season when surface water is not available. the existing distribution system and increase flexibility through

8. Automated TCC canal reaches are continuously ponded TCC automation to improve surface water deliveries to in and oy
throughout the irrigation season, which is a change from of-district customers, and will result in increased direct and in
historical practice of lowering canal water levels in between lieu groundwater recharge.

rotations. The continuously ponded water in the canals potential Continue with next phases of Districtwide TCC implementation

increase seepageldw from canals down to the groundwater (including full TCC implementation on Paulsell Lateral as part of

system. Paulsell Lateral Expansion Project)

9. OID has achieved idieu groundwater recharge through Continue operating the distribution system into October to
annexation of 10500 acres since 2006. provide surface water for postharvest irrigations and to make

10. Updated Surface Water Shortage Policy to allow-district surface district pumps available to growers for either postharvest

water and private groundwater transfers between customers in g irrigations or frost protection.

Level Two water shortages. Review and revise Surface Water Shortage Policy as needed to
provide flexibility to customers and increase planned conjunctive
use of surface water and groundwater.

1. Automated outlets to the regulating reservoirs. Continue to automate or install additional flow monitoring

2. Installed and automated137 headgates, lateral control structures devices on canals and pipelines when and where beneficial to d
turnouts and boundary out flow sites for flow, level, and position so.

control since 2006 6 of these sites operate in downstream Continue with next phases of Districiwide TCC implementation

control and fully automate over 34 miles of canals. (including full TCC implementation on Paulsell Lateral as part of

3. Installed an additional 204 flow monitoring devices on headgates Paulsell Lateral Expansion Project)

10608.48.c(9) | Automate canal control structures Being Implementec Ia}teral-control structures, turnouts, pumpsand boundary out flow Continue to implement other WRP flow control and measuremer
sites since 2006 structure projects.

4. OID has invested more than #0.8 million in flow control and Continue training of newly hired DSOs and those in related
measurement structure projects since 2006 (and nearly 8 positions on canal operations, water measurement, and SCADA

million since 2019).

5. New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operations

1. OID promotes the use of the PG&E pump testing program by Continue to promote use of the PG&E pump testing program by

o : ; ; private pumpers within the District. private pumpers within the District.
10608.48.c(10) | Facilitate or promote customer pump testing and evaluation |[Being Implementec 2. Alink to the PG&E Advanced Pump Efficiency Program is
provided on the OID website.
Final ES-8 March 2026
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Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

Designate a water conservation coordinator who will develop Designated avater conservation coordinator in October 1997. 1. Continue to employ a designatedvater conservation coordinator.
10608.48.c(11) |and implement the water management plan and prepare Being Implementec
progress report.
A link to the California Irrigation Management Information 1. Continue to provide links to CIMIS and other resources on the O
System (CIMIS) is provided on the OID website. website.
OIDhelps maintain the local Oakdale CIMIS station in conjunctic 2. Continue periodic newsletter to customers.
with DWR staff. 3. Continue to offer nacost onfarm irrigation consultations and
Links to agricultural relevant information is provided on the OID review.
website. 4. Continue to promote and develop online portal that provides
Provide for the availability of water management services to _ A periodic newsletter is prqv@deq to customer_s. _ Wate_r use information and (_)ptions for customers _
10608.48.c(12) Being Implementeg OID offers nacost onfarm irrigation consultations and review by 5. Continue to review and revise Surface Water Shortage Policy as
water users. . . : . ) o
OID staff upon request and as associated circumstances arise. needed to provide water management services and flexibility to
Developed an online portal through which historical and current customers.
water use information is available to customers and through
which online bill pay is possible.
Updated Surface Water Shortage Policy to allow-district surface
water and private groundwater transfers between customers
during Level Two water shortages.
Continued discussions with USBR to promote carryover storage 1. Continue discussions with USBR to promote carryover storage i
New Melones Reservoir to provide greater flexibility when water New Melones Reservoir to provide greater flexibility when water
shortages occur. shortages occur.
Continued discussiondor voluntary transfers of water that 2. Continue discussions with DWR and USBR regarding policies th
Evaluate the policies of agencies that provide the supplier with facilitate greater water supply flexibility and storage and impede voluntary water transfers.
10608.48.c(13) | water to identify the potential for institutional changes to allow |Being Implementec continued discussions with DWR and USBR regarding policies tf 3. Continue active participation in initiatives that affect its water
more flexible water deliveries and storage. impede voluntary water transfers. users.
Active participation in initiatives that affect its water users. 4. Continue to review and revise Surface Water Shortage Policy as
Updated Surface Water Shortage Policy to allow-district surface needed to provide flexibility to customers.
water and private groundwater transfers between customers
during Level Two water shortages.
Regular testing and evaluation oépproximately 77 pumps at 69 1. Continue testing and evaluation program for existing pumps.
pump stationswithin OID boundaries by qualified staff. 2. Continue to include new wells and pumps in the existing progran
Monitoring of water levels for groundwater pumps twice per to evaluate and improve pump efficiencies.
year, including a comparison to pump level to ensure pumping 3. Install sounding tubes on wells without them to allow for
head and efficiency of the pump are not compromised. measurement of water levels for both monitoring and operationa
Integrated 6 pumps into the OID SCADA system. efficiency review.
10608.48.c(14) | %OA1 OAOA AT A EI pOI OA OEA A A£ABeing Implementec Completed infrared thermographic survey of pumps to identify 4. Evaluate opportunities to improve pump efficiencies through
potential issues with pump operations. further SCADA system integration (incorporating additional pum
Annual maintenance and improvements as part of WRP sites or incorporating remote control at existing sites).
implementation. 5. Evaluate the costs and benefits of installation of Variable
Frequency Drives (VFDs) on pumps.
6. Continue annual maintenance and improvements as part of WR

implementation.
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1. Introduction

The Oakdale Irrigation District (OID or District)2025 Agricultural Water Management Plan (AWMP
or Plan) describes water use and water management activities within OID. A primary function of

OEA '7-0 &£ O /)$ EO O A1 O AT AOIi AT O OEA T1CIETC

(WRP) prepared in Novembe 2005 (CH2MHIill 2005). This AWMP has been prepared in
accordance with the requirements of the Water Conservation Bill of 2009 (SBx7), which modifies
Division 6 of the California Water Code (CWC), adding Part 2.55 (commencing with §10608) and
replacing Part 2.8 (commencing with §10800) and with the Water Management Planning Bill 1668
(AB 1668), which was passed on May 31, 2018 and includes further modifications and additions to
OEA #7#8 4EEO ! 7-0 QadARalopteldl iy 3heBoRrddk Ditedtofs i
March 2021.

OID adopted its first AWMP in 2005, which was prepared according to the Memorandum of
Understanding Regarding Efficient Water Management Practices by Agricultural Water Suppliers in
California (MOU). The MOU was developed by the advisory committee for Asgoly Bill 3616, the
Agricultural Efficient Water Management Act of 1990 (AB3616).

AEEO OAAOETT bDOi OEARAO A AOEAAZAZ AAOAOEDPOEIT 1T &
Ei Dl AT AT OAQCETT T &£ /1 )$60 Al i POAEAT OEOA -77a8d0B Al
1668, and the implications of these factors to the development of thiddn.

1.1 OID History

OID was formed in 1909 and in 1910
purchased certain Stanislaus River
water rights and facilities from two
existing water companies. Half interest
ET OEEO AANOEOEOEI I
sister district, the South San Joaquin
Irrigation District (SSJID).Thereatfter,
the Districts initiated expansion of their
shared storage and respective
distribution systems. OID and SSJID
hold pre-1914 water rights for diversion
of 1,816.6 cfs from the Stanislaus River
at Goodwin Dam. Construction of the Figure 1-1. New Melones Damand Reservoir.

United States BOAAO T £ 2AAT AT AGET 160

(USBR) New Melones Reservoir (completed in 1979) resulted in potential impacts on the ability of
the districts to divert water under their senior water rights (Figure 1-1). In 1988 OID and SSJID
entered into an operational agreement with the USBR recognizing and protecting the rights of the
districts. This agreement dictates the obligations and responsibilities of the USBR in the delivery of

OEA AEOOOEAO0OG6 x AénAMeloresfaiityd Ohe GgicOrhedt Qravid€sEhA stiicts a
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combined supply of up to 600,000 acrdeet (af) of water annually, subject to availability,
representing one of the most reliable water supplies in California.

$AOPEOA A OAAOOA xAOAO OOPPI Uh /)$80 £ET AT AEAIT Al
I £ ATTO00TT1ETC A OO0 O1 1 AOGAE 1 EIi EOAA AOAEI AAT A O
operation and maintenance practices did not change sutastially for more than 50 years.

Meanwhile, regional and State water demands grew, customer needs within the District began to

AEAT CAh AT A TATU ATTDPITATOO T &£ /1)$80 AEOOOEAOQOEITI
lives.

Throughout the long history of irrigation in Oakdale, forage cropSgrown to support the
substantial dairy and livestockoperations in the region have dominated the irrigated cropping
pattern; however, permanent crops, particularly almonds, have expanded within OID in recent
years and surpassed forage crops. 024, approximately57% of the irrigated lands in the district
were permanent crops #9% almonds), while forage crops accounted for abol&6%. The OID
distribution system infrastructure and operating policies originally evolved to satisfy theneeds of
forage crops and are still generally adequate to meet those needs. Improved water delivery
strategies have been implemented more recently to also satisfy the evolving irrigation needs of
orchards and other specialty crops.

4EA 1)s$ "TAOA AT A 1 AT ACAI AT O OAAT ¢l EUAA OEAO i1 AA
procedures, and facilities was needed. As a result, and in conjunction with increased financial

capability resulting from completion of payments on a large bond issuedeling to ownership of and

increased revenue from hydropower generation as well as increases in revenue from water

transfers, the District undertook the development of the
comprehensive Water Resources Plan (Figured). The WRP
identifies specific actonsAA OO OOEOAA O1 1 AA
modernization goals. Since completion of a Programmatic
Environmental Impact Report (PEIR) in 2007, OID has actively
implemented many of the specific improvements identified in
the WRP. Improved water delivery infrastructure and
operational practices are being designed and implemented to
satisfy the irrigation needs of all OID water users, including
orchards and other specialty crops. In particular, improved
water control and storage within the distribution system have
reduced system losses and advanced delivery practices. This hafEs
allowed OID to accommodate an increased number of lew
volume deliveries on more flexible, highfrequency schedules,
while continuing to meet the demand for traditional high
volume deliveries on lowfrequency schedules. These activities Figure 1-2. OID Water
are described in greater detail in Section 8 of this AWMP. Resources Plan.

3 Includes pasture and doublecropped oats and corn.
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1.2 Requirements of the California Water Code

The Water Conservation Bill of 2009 (SBx7) and the Water Management Planning Bill of 2018
(AB 1668) amended the California Water Code (CWC) Division 6 with regards to agricultural and
urban water management. SBx# added Part 2.55 (commencing with §10608and replaced Part
2.8 (commencing with §10800), requiring all agricultural water suppliers to prepare and adopt an
AWMP as set forth in the Bill on or before December 31, 2012. Under SBk&he plans were
required to be updated by December 31, 2015 arntthen every five years thereafter (810820 (a)).
With AB 1668, AWMPs continue to be required to be updated every five years; however, the
deadline has been extended to April 1 of the following year (i,&pril 1, 2026 for the 2025 update).

Included in the consolidation of various Acts under CWC §10608.48, agricultural water suppliers
are still required to implement certain efficient water management practices (EWMPSs), including
OEA Oxi OAOEOEAAI 6 %7-03 1 001 ETAA AAT 1T x8

1. Measure the volume of water delivered to customers with sufficient accuracy to comply
with subdivision (a) of §531.10.
2. Adopt a pricing structure for water customers based at least in part on quantity delivered.

Further, agricultural water suppliers are required to implement the following EWMPs, if they are
locally cost-effective and technically feasible:

1. Facilitate alternative land use for lands with exceptionallhigh-water duties or whose
irrigation contributes to significant problems, including drainage.

2.  Facilitate use of available recycled water that otherwise would not be used beneficially,
meets all health and safety criteria, and does not harm crops or soils.

3.  Facilitate financing of capital improvements for oafarm irrigation systems.

4. Implement an incentive pricing structure that promotes one or more of the following
goals:
(A) More efficient water use at the farm level.
(B) Conjunctive use of groundwater.
(C) Appropriate increase of groundwater recharge.
(D) Reduction in problem drainage.
(E) Improved management of environmental resources.
(F) Effective management of all water sources throughout the year by adjusting

seasonal pricing structures based on current conditions.

5.  Expand or pipe distribution systems and construct regulatory reservoirs to increase
distribution system flexibility and capacity, decrease maintenance, and reduce spillage.

6. Increase flexibility in water ordering by and delivery to, water customers within
operational limits.

7.  Construct and operate supplier spill and tailwater recovery systems.

8. Increase planned conjunctive use of surface water and groundwater within the supplier
service area.

9.  Automate canal structures.

Final 1-3 March 2026
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10. Facilitate or promote customer pump testing and evaluation.
11. Designate a water conservation coordinator who will develop and implement the water
management plan and prepare progress reports.
12. Provide for the availability of water management services to water users. These services
may include, but are not limited to, all of the following:
(A) Onfarm irrigation and drainage system evaluations.
(B) Normal year and realtime irrigation scheduling and crop evapotranspiration
information.
(C) Surface water, groundwater, and drainage water quantity and quality data.
(D) Agricultural water management educational programs and materials for farmers,
staff, and the public.
13. Evaluate the policies of agencies that provide the supplier with water to identify the
potential for institutional changes to allow more flexible water deliveries and storage.
14. %O0A1 OAOA AT A Ei bOi 6A OEA AEAEAEAT AEAO 1T £ OEA

AB 1668amended various section®f the CWC by adding 846.5, 810826.2, Chapter 9
(commencing with 810609), and Chapter 10 (commencing witl810609.40) to Part 2.55 of Division
6 ofthe CWC.

These changes to the CWC resulting from AB 1668 include the following requirements for an
AWMP:

1 Development of an annual water budget based on quantification of all inflows and outflows
01 OEA 0OODPDPI EAMZE).OAOOEAA AOAA | o
1 Identification of water management objectives based on the water budget to improve water
system efficiency or meet other water management objectives 18826(f)).
9 10AT OEEAEAAOQETT 1T £ xAOAO OOA A mxEmadetch)f).AU xEOEEIT
9 Inclusion of a Drought Management Plan containing resilience planning and drought
response planning components (§0826.2).
1 New adoption and submission date requirements and submittal requirements (®820):
0 The 2020 AWMP adoption deadline is 4/12021 (and subsequent updatesvery
five years thereafter)and adopted AWMPs must be submitted to DWR within 30
days of adoption.
0 Adopted AWMPs must be submitted electronically to DWR, including standardized
forms, tables, or displays specified by DWR.

Agricultural water suppliers not in compliance with the provisions of the CWC are not eligible for
state water grants or loans.

1.3 Previous Water Management Activities

1.3.1 2005 Water Resources Plan

/1)$80 I EOOEIT EO O DHOiI OAAO AT A AAOGAI T B / AEAAT A )
maximum benefit of the Oakdale Irrigation District community by providing excellent irrigation and
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Directors initiated the development of the OID Water Resources Plan (WRP) in November of 2004.
4EA 720 EO A Al i POAEAT OEOA @& Q@tbutionBysem,Ands EOOOEADG
operations. The overall objective of the WRP was to identify how the District could best protect its
water rights while developing affordable methods of financing the necessary system improvements
to continue to meet the need of all its stakeholders and serve the region. The WRP includes an
evaluation of financial objectives and needs, annexation of adjacent lands, water transfers, and
other considerations. The draft WRP was completed in November 2005 and finalized followitite
completion of a draft Programmatic Environmental Impact Report (PEIR) in January 2007. The
specific goals of the WRP are depicted in Figure3L

Provide long-term protection
to OID’s water rights

Involve the public in the
planning process

Successful
Implementation of

Address federal, state,
and local challenges

Develop affordable ways to Water Resources Plan

finance improvements

Rebuild / modernize an
out-of-date system to meet
changing customer needs

Source: OID WRF

Figure 1-3. Goals of the OID Water Resources Plan.

$ACAT T PI AT O T &£ GEA 720 ETAI OAAA AT i1 POAEAT OEOGA AT A
current and future groundwater levels, irrigation practices, and the OID distribution system. The

analysis also included review of historical land use trends andevelopment of forecasted future

land use trends and related impacts on water supplies, demands, and operational requirements to

meet water user needs. The WRP provides specific, prioritized recommendations for OID physical

and operational improvements aswell as a plan to phase the implementation of improvements

consistent with available financial resources. The WRP implementation schedule is shown in Figure

1-4.
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PROJECT DESCRIPTION 2005 2010 2015 2020 2025 2030

Canal Maintenance and Rehabilitation

Flow Control and Measurement

Groundwater Wells Replacement
Pipe Replacement Program
Cometa Regulating Reservoir

SSJID/Woodward Reservoir Intertie

Turmout Maintenance and Replacement

Outflow Management Projects

Reclamation Projects

SCADA System Expansion

Source: OID WRF

Annexation

1 i . Pe—

Figure 1-4. OID WRP Implementation Schedule.

As indicated by the schedule, improvements proposed under the WRP included more aggressive
canal maintenance and rehabilitation, flow control and measurement, groundwater well
replacement, pipe replacement, regulating reservoir construction, a Woodward Reoir intertie
(since deferred), turnout maintenance and replacement, outflow management projects (i.spillage
and runoff reduction and reuse), reclamation projects, SCADA system expansion, and annexation.
Additionally, critical main canal and tunnelimprovement projects have been and are currently
being implemented to reduce the risk of critical failures that could leave the District unable to
deliver water to large portions of its service area. Implementation of the WRP has occurred
generally accordng to schedule and in some cases ahead of schedule. The WRP was always
envisioned as a payas-you-go program. When water sales slow down due to drought or limited
water transfer opportunities, infrastructure investments similarly slow down until revenues
improve again.

The estimated cost of distribution system infrastructure improvements to be implemented under
the WRP is in excess of $170 million (2007 dollars). These improvements will continue to be
implemented over the 25 year planning horizon and fall ito the following general categories:

Main Canals and Tunnels Improvement Projects ($45 million)
Canal and Lateral Rehabilitation ($34 million)

Flow Control and Measurement Structures ($4 million)

New and Replacement Groundwater Wells ($14 million)
Pipeline Replacement ($45 million)

North Side Regulating Reservoir ($6 million)

Irrigation Service Turnout Replacement ($5 million)

Outflow Management Projects ($11 million)

Reclamation Projects ($6 million)

Miscellaneous InSystem Improvements ($2 million)

=4 =4 =4 -4 4 4 A4 -8 -8 -9
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Critical infrastructure and water conservation improvements being implemented under the WRP
have been funded through annexation of new lands and through local and regional water sales and
transfers. As water is conserved and transferred, OID receives renge and implements additional
improvements, resulting in additional water conservation. In 2009, OID pushed forward on WRP
implementation by bonding for $32 million to provide funding for critical infrastructure and large
scale water conservation projectghat were substantially completed by 2012. Since 2012, OID has
continued to implement additional projects subject to prioritization and funding and is planning to
continue future project implementation in accordance with the WRPTo date, over $16 million
has been dedicated to projects in OID associated with the WRPI OA ET &I Oi AGET 1T 11 /)
and its implementation to date can be found in Section 8 of this AWMP.

The scope of the WRP encompasses the topics addressed in this AWMP, including evaluation of
individual EWMPs. As a result, the EWMPs that OID is implementing are integral to a vpdéinned,
comprehensive distribution system modernization program. This AWIP describes past, current,
and future OID actions and initiatives related to each EWMP, which are largely guided by the WRP.

1.3.2 Other Water Management Activities

The District is involved in a variety of other water management activities at local, regional, and
state levels. These activities include the following:

9 2005 Agricu Itural Water Management Plan. OID prepared an AWMP that was adopted by
OEA $EOOOEAOBO "TAOA T &£ $EOAAOI OO0 ET 3ADPOAI AAO
according to the MOU developed by the advisory committee for AB 3616, which established
the Agricultural Water Management Council (AWI).

9 2012 Agricu ltural Water Management Plan. OID prepared and adopted a substantial
update of its 2005 AWMP in 2012. The updated AWMP was developed to meet the
requirements of SBx7#7 and to integrate the WRP.

9 2015 Agricu ltural Water Management Plan. OID prepared and adopted a substantial
update of its 2012 AWMP in 2015. The updated AWMP was developed to meet the
T OAOT T 080 %@20ABD&ndE tOdontinu®th iktégrate the WRP.

9 2020 Agricultural Water Management Plan. OID prepared and adopted a substantial
update of its2015 AWMP in2020. The updated AWMP was developed to meet the
requirements of the California Water Code, as modified 4B 1668 and to continue to
integrate the WRP.

i Stanislaus and Tuolumne Rivers Groundwater Basin Association (www.strgba.org )

OID was one of the six agencies that founded the Stanislaus and Tuolumne Rivers
Groundwater Basin Association (STRGBA), a coalition of local agencies and cities, in 1994.
The coalition initially developed an SB193&ompliant Integrated Regional Groundwater
Management Plan (IRGMP) for the Modesto Groundwater Subbasin 2005 (Bookman
Edmonston 2005). The purposes of the associatida to evaluate groundwater supply;

promote coordinated groundwater management planning; develop a hydrologic

+%@DAT AAA O1 ETAI OAA All 1T A& 1)%$60 OAOOEAA AOAASB
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groundwater model of the subbasin; determine the need for additional or improved
extraction, storage, delivery, conservation, and recharge facilities; and to provide
information to guide the management, preservation, protection, and enhancement of
groundwater quality and quantity in the subbasin. The goal of the IRGMP is to conjunctively
manage water supplies to ensure a reliable, lorgerm water supply to meet beneficial uses
by agricultural, industrial, and municipal users while protecting the environment The
District adopted the plan by resolution on August 2nd, 2005. The STRGBA supported the
development of a longterm USGS hydrologic model of the Modesto area that was completed
in 2015 (USGS 2015)0ID also continues to actively participate in groundwater
management for the Modesto Subbasin as part of the implementation of the Sustainable
Groundwater Management Act of 2014 (SGMA), as described below.

{1 Stanislaus and Tuolumne Rivers Groundwater Basin Association Groundwater
Sustainability Agency ( www.strgba.org ). The Modesto Subbasin, within which all OID
lands south of the Stanislaus River lie, is designated as a higiority groundwater basin.

Due to that designation, SGMA requires the adoption and implementation of a GSP no later
than January 31, 2022The Districtis one of seven agencies comprising thgtanislaus and
Tuolumne Rivers Groundwater Basin Association (STRGBA)oBndwater Sustainability
Agency (&A), which was formed in 2017. Along with the Tuolumne County GSA, which
represents a small section of the Modesto Subbasin that falls within Tuolumne County, the
STRGBA GShasdeveloped, revised,and implemented a single Groundwater Sustainability
Plan (GSP) under SGMA to ensure the lotgyrm sustainability of groundwater resources
across the entire Modesto Subbasin. OMdas actively involved in these activities and in
coordination and planning for the development and implementation of the Modesto
Subbasin GB.The GSP wasnitially completed in January 2022, revisedn July 2024,and
subsequentlyapproved by DWR inFebruary 2025.

9 Eastern San JoaquinGroundwater Authority ( www.esjgroundwater.org ). The Eastern
San Joaquin Subbasin (ESJ Subbasin), within which all OID lands north of the Stanislaus
River lie, is designated as a highriority basin in critical overdraft. Due to that designation,
SGMA required the adoption and implementation of a GSP lader than January 31, 2020.

In 2017, the Eastern San Joaquin Groundwater Authority (ESJGWA) was formed to establish
a formal structure for future collaboration and coordination amongst GSAs within the ESJ
Subbasin. Formation of the ESIGWA ultimately alled for the completion of a single GSP to
comply with SGMA and ensure the lonterm sustainability of groundwater resources

across the entire ESJ Subbasin. The OID GSA was formed in 2017 to actively manage and
iTTEOI O ¢cOT O1 AxAOAO Oded ivithiDtAcAES) Stibbasin aritl 6n@of OA OO E A A
sixteen GSAs comprising thESJ®/A. The Eastern San Joaquin Groundwater Subbasin GSP
was developed, adopted, and ultimately submitted to DWR on January 29, 20dbie GSP

was revised in 2022 and approved by DWR iMarch 2023. Most recently, the first Periodic
Evaluation and amended GSP was adopted bgch of the 17 GSAs and submitted to DWR in
January 2025.

1 East San Joaquin Water Quality Coalition (www.esjcoalition.org ). The Districtis a
member of the East San Joaquiwater Quality Coalition under the Irrigated Lands
Regulatory Program of the State Water Resources Control Boamhich represents the
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portion of OID south of the Stanislaus RiveiThe coalition was formedn 2003 to represent
dischargers who own or operate irrigated lands east of the San Joaquin River within
Madera, Merced, Stanislaus, Tuolumne and Mariposa Counties and portions of Calaveras
County.The coalition files required reports with the Central Valley Regional Water Quality
Control Board, conducts a water quality monitoring program for area rivers and agricultural
drains, and works with landowners to solve water quality problemsif they are found. Prior
to joining the coalition in 2011, OID filed as an individual discharger and collected its own
water guality information from 2004 to 2010.

1 San Joaquin County and Delta Water Quality Coalition (sjdeltawatershed.org ). The
District is a member of theSan Joaquin County anbelta Water Quality Coalition under the
Irrigated Lands Regulatory Program of the State Water Resources Control Boawhich
represents the portion of OID north of the Stanislaus RiveThe coalition was formedn
2003 to represent dischargers who own or operate irrigated lands in portions of San
Joaquin County, Calaveras County, and Contra Costa Coufye coalition files required
reports with the Central Valley Regional Water Quality Control Board, conducts a veat
guality monitoring program for area rivers and agricultural drains, and works with
landowners to solve water quality problems, if they are found. Prior to joining the coalition
in 2011, OID filed as an individual discharger and collected its own wateuglity
information from 2004 to 2010.

1 Tri-Dam Project and Power Authority (www.tridamproject.com ). The Tri-Dam Project
and the Tri-Dam Power Authority are partnerships between OID and SSJID that developed
and now operate and maintain two reservoirs above New Melones Lake, one reservoir
below the Lake, and the Sand Bar power generation facilign the Stanislaus RiverThe
reservoirs are operated for irrigation water supply, power generation, andprovide other
subordinate benefits for recreation and associated water activities in the upper basin.

9 San Joaquin Tributaries Authority . The San Joaquin Tributaries AuthoritfSJTA)is a
coalition of water agencies whose members include the Modesto Irrigation District, Turlock
Irrigation District, Oakdale Irrigation District, South San Joaquin Irrigation District, and the
City and County of San Francisco. The SJTA mission is to preersmund, environmentally
responsible solutions to water supply management within a framework that recognizes the
historic rights of its member agencies and the concerns of itatepayers.
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2. Plan Preparation

211 7-0 AO 7A0A0 2A01 OOAAO 01 Al O2ADPI OO6 #AOAD®G

As described previously, this AWMP has been prepared in accordance with the CWC, including
modifications resulting from enactment of SBx77 and AB 1668. More fundamentally, this Plan
provides an update describing the status of WRP implementation and lays out ongoing and future
water management actions by the District.

2.2 Public Participation
Public participation in the development of this Plan included:

1 A presentation to the OID Board of Directors describing the AWMP updawanned for
February 3, 2026;

T .T OEEAEAAQEIT T &£ 1)$60 ET OAT O Oi ObPAAOGA EOO ! 7-
in the Oakdale Leadeplanned for February 11and 18, 2026;
T ofi OOET ¢ 1T &£ OEA AOAEO 01 AT 11 OEA $EOOOEAOBO xA

1 Approval and adoption of the final Agricultural Water Management Plan at a regularly
scheduled Board of Directors meetingplanned for March 3, 2026;

1 Submittal of the final Agricultural Water Management Plan to DWR through the online
portal within 30 days of approval and adoption

The public is invited to attend all Board meetings with time reserved on each agenda for public
comment. The Board members are accessible to the public by phone and at Board meetings. The
District has a web site where the agendas of all Board meetings areblished along with the most
recent Board minutes, newsletters and other important information. Comments can also be
received via email using a link on the OID websiteWiww.oakdaleirrigation.com). Documentation of
public participation is provided in AttachmentE.

The District distributes a newsletter periodically to keep landowners informed of current events,
water supply status, new policy requirements and to publicize important local, state and federal
issues impacting its constituents. The District maintains aopen exchange of information with local
newspapers and, if necessary, issues press releases on matters of importance to the public.

The District also relies to a certain extent on employees in the field to keep customers informed of
the latest water management information.

2.3 Regional Coordination

The District coordinates operation of the TriDam Project cooperatively with SSJID and coordinates
with neighboring districts and other entities as appropriate; however, OID does not plan to develop
a regional AWMP at this time due to differences in the @titutional, physical, and operational
characteristics of each District. As an active participant in the implementation of SGMA, OID also
coordinates with other water management entities in the groundwater subbasins it overlies.
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3. Background and Description of Service Area
3.1 History and Organization

OID was organized in 1909 under the California Irrigation District Act, which provided for the
organization of irrigation districts and for the acquisition or construction thereby of works for
irrigation of lands embraced within such district and also to povide for distribution of water for
irrigation purposes, approved March 31, 1897, (Statutes 1897, p. 254 et seq.).

On September 13, 1909, a petition was presented to the Stanislaus County Board of Supervisors by
the Board of Directors of the Oakdale Irrigation District signed by a majority of the holders of title

of lands within the proposed District. The petition requested permission to organize an irrigation
district under the California Irrigation District Act. The Board of Supervisors ordered that an

election be held on October 23, 1909. Formation of the District was approved by more than two
thirds of the voters within the proposed District boundaries.

After the task of legal formation was complete, the Board of Directors adopted a plan for

constructing the necessary canals and works and acquiring the necessary property and rights to

carry out the provisions of the act under which it was created. The Bohdetermined that

$1,600,000 would be required to carry out this plan. Since the District was newly formed, bonds

were necessary to raise the capital, and on February 26, 1910, another election was held to seek

constituent approval for issuance of bonddn the interim, another election was held to raise

$30,000 to make repairs and to pay salaries of employees.

I i T OA AROAEI AA AAOAOCEDPOEIT 1T &£ OEA EEOOI OU 1T £ OEA
is provided in Section 4: Inventory of Water Supplies.

The District is organized into five political divisions with each division being represented by a

director who is elected for a fouryear term by the landowners residing within the division.

Elections are held every two years so that only two orthree @EA AEOAAOT 008 OAAOO Al
election at any one time. The Board of Directors elects a Board President to run the meetings and a
Vice-President to serve if the Board President is unavailable. The Board President serves for a4two

year term. Directors of OID also serve as board members on the Dam Power Authority Board

and the Tri-Dam Project Board of Directors together with Directors from the SSJID.

The General Manager is the principal administrative officer of the District and serves as Secretary
to the Board of Directors. The Chief Financial Officer, Construction and Maintenance Manager,
Agricultural (Ag) Water Operations Managerand the Water Resources Manager/District Engineer
report to the General Manager. Currently, there are 82 futime District employees with 26
employees under the Construction and Maintenance Manager (including construction and
maintenancestaff along with pesticide staff),28 employees under the Ag Water Operations
Manager, 14 employees under the Chief Financial Offer (including finance, Information Technology,
SCADA and Fleet Warehouse staff) astk under the Water Resources Manager/District Engineer
(including engineering and water utilities staff). Additionally, there is a Safety Coordinator, Human
Resource Manager and Executive Assistant/Clerk to the Board that report to the General Manager.
An organizational chart of the District is provided in Figure 31 that shows the roles and
responsibilities within each department.
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Figure 3-1. OID Organizational Chart.
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3.2 Size and Location of Service Area

The Districtis located in the northeastern portion of the San Joaquin Valley, approximately thirty
miles southeast of Stockton and twelve miles northeast of Modesto (Figure23. The District
encompasses lands located both north and south of the Stanislaus River, vatiout 20% of these

lands located within southeastern San Joaquin County and 80% in eastern Stanislaus County. OID is
bounded by the Modesto Irrigation District (MID) to the south and west, by the SSJID to the west,
and by the Central San Joaquin Water

Corservation District (CSJWCD) to the north. /f'
: i Oakdale ""R"‘mﬁ{
Upon formation, the District included the towns Irgg?tjt)tn
. IStric
of Oakdale, Riverbank and Valley Home (then ) —\ /2::"0“

called Thalheim). Riverbank detached from the
$EOOOEAO ET pwwph Al OH
of the town remain in the District.

approximately 82,000 acres, of which70,244 Source: OID WRF
acres were assessed an irrigation charge in

2024.

Figure 3-2. Location of OID.

3.3 OID Distribution and Drainage Systems

OID diverts water from the Stanislaus River at Goodwin Dam into the Joint Main Canal on the north
side of the river and the South Main Canal on the south side. Approximately 3.5 miles downstream
T £ "TTAxET $Aih OEA *1T ET O -rtAEdin CanaliFigire 38)ari@dOOAAOAO E
3 3 * ) $ 6CanalatAhk Joint Main Division which is operated by the T#Dam Project OID also
schedules water orders for the Frymire Lateral, which is diverted from the Joint Main Canal
upstream of the Joint Main Divisia, with
the Tri-Dam Project but OID controls the
headgate remotely.The North Main Canal
and Frymire Lateral serve approximately
28,438 acres, ord0p 1 /£ dssessad O
acreage

The South Main Canal serves the

remaining 41,806 acres or60%,1 £ /) $8 O
assessed acreage. The South Main

emerges from the Stanislaus River

canyon roughly a mile upstream of the

#1 11T OTEOQU 1T £ +TECEOB0 &A[
Figure 3-3. North Main Canal. south for about two miles, and

5 Includes the irrigation service area and service area within the City of Oakdale and urban areas just east of
the city limits
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approximately ten miles southwesterly, terminating near the heads of four major OID lateral
headings: the South, Brichetto, Claribel and Riverbank Laterals. The Joint Main, North Main and
South Main Canals have a combined length of &files. The District constructed the 250 acrdoot
Robert Van Lier Regulating Reservoir in 2001 near the terminus of the South Main Canal, which
enhances the delivery flexibility to growers while also allowing for reduction of operational
spillage. In early 201Q the District dmmpleted construction of the 300 acrefoot North Side
Regulating Reservoir, which provides similar benefits to the north side of the District (Figure-8).

Water is delivered to landowners through
approximately 2,232 delivery gates served by
approximately 330 miles of laterals off of the
main canals. Originally, the entire lateral
system consisted of open, unlined ditches.
Over time, selected laterals and lateral reaches
have either been concrete lined or placed in
low-head, castin-place (CIP) concrete or PVC
pipelines. In the 1980s, the District received a
$22 million low-interest loan under the

Bureau of Reclamation P1984 Loan Program,
which was used to onstruct 50 miles of CIP
pipelines and related standpipes and water e /

control structures. At the present time,

ADDOT BETI AGAT U prm [ E1 ARPUE 34 YR Side Regeaym Reseneir
laterals are pipelines, 105 miles are open, concrefined ditches, and the remainder are unlined
open ditches. However, the 105 miles of concrete lined ditches typically are not continuous,
meaning that concrete lining occurs in short reaches along mostiynlined ditches. The condition of
the lining is generally better in the main canals as compared to thaterals. In late 2023, OID
received a SGMA Implementation Grant Award fdthase 1 of the Paulsell Lateral Expansion Project
(ESJGA 2024). Upon completion &hase 1, the project will increase the flow capacity of
approximately 6 miles of open ditch from 30 to 180 cubic feet per second to facilitate direct and-in
lieu groundwater recharge for landowners both within and outside of the OID service area. As of
early 2025, two tunnel rehabilitations along Paulsell Lateral were completed and the remainder of
the first 6 miles are currently under construction at the time of writing and expected to be
completed by early 2026. Beyond the Paulsell Lateral Expansion Project, OID is continually
implementing both small and largescale projects to improve and maintain its distribution sysem.

The main and lateral distribution system remains upstream level controlled as originally
constructed, with a few exceptions:

1 Completion in 2001 of the Robert Van Lier Regulating Reservoir near the terminus of the
South Main Canal and completion in 2010 of the North Side Regulating Reservoir near the
terminus of the North Main Canal enables flow changes to be made more readilath
before. The reservoirs are operated to increase delivery flexibility to water users while also
reducing operational spillage by better matching diversion and delivery volumes.
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Additionally, the reservoirs provide for steadier flow to downstream laterals, improving the
steadiness of farm deliveries and enabling ofarm water management improvements.
Reservoir storage fluctuates daily with the objective of operating within the nadle one
third of the capacity. The District plans to evaluate potential expansion of the Robert Van
Lier Regulating Reservoir in the near futureo further improve operations and flexibility.
T &1 11T xETC OOAAAOOADI AOOI I AGETT T &£ poe 1 EIAO
in 2011 as part of a pilot automation project, a total of 34 miles have been automated and
are currently being operated using downstream flow control. Similar autostion is
anticipated to be extended to other parts of the distribution system in the future.

The District maintains 90 miles of drains, along which ardocated 40 District drainwater

(reclamation) pumping plants. These pumping plants recover drainwater and, in most cases, return
it to the OID distribution system for supply to water users. In some cases, the pumps are used to lift
water into the adjacent Modesto Irrigation Dstrict (MID) distribution system. The District also

owns and operateghree pumps along the Stanislaus River with separate water rights that allow

the District to divert water directly from the river during the irrigation season when conditions
permit. Finally, the District owns and operates 25 groundwater production wells, which are used
for operational needs and to provide supplemental water supply, primarily in water short yars.

A

| i AD 1 A& OEA SEOCOOEAOGBO xAOAO | Aboh@dfbidiingpaged AET EOE

The Districtis currently divided into eight Distribution System Operator (DSOglivisions, with four

to the north of the Stanislaus River andour to the south of the River. The divisions operate under
the supervision of the Water Operations Supervisors as directed by the Ag Water Operations
Manager. Within divisions, actual field operations are executed by the DSOs. OID has a total of 26
DSOs, includindl6 to cover the regular day shiftand 8to cover the regular night shiftwith 2

additional night rovers (DSO not asigned to a specific division who are also available to assist
wherever needed). DSOs work 7 days on, 7 days off, 12 hours per sHiftbles 31a and 31b below
show the number of irrigated acres and number of parcels by division, based on data from the 2024
irrigation season.
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Figure 3-5. Oakdale Irrigation District Irrigation and Drainage Facilities.
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Table 3-1a. Number of Acres and Parcels by Division (South Side)

Statistic Division 1 Division 2 Division 3 Division 4
Total Area (acres) 13,612 16,030 7,870 4,293
No. of Parcels* 303 365 383 468
Avg. Parcel Size (acres) 45 44 21 9

* Number of parcels does not include parcels within the city limits of Oakdale

Table 3-1b. Number of Acres and Parcels by Division (North Side).

Statistic Division 5 Division 6 Division 7 Division 8
Total Area (acres) 8,201 5,159 4,634 10,444
No. of Parcels 353 415 359 420
Avg. Parcel Size (acres) 23 12 13 25

Division size ranges from 4,293 acres to 1630 acres and average 8,781 acres. The number of
parcels ranges from 303 to 468 and average 383 per division. The average parcel size ranges from 9
to 45 acres and averages about 24 acres. The divisions have generally been delineated to achieve a
uniform division of workload among DSOs. To the extent possible, divisions are also organized so
that DSOs have control of their water from the main canal heading to the tail of their respective
laterals. There are casediowever, where water is passed through one division to the next, though a
majority of these cases occur on canals that are automated to ensure a steady flow is provided to
the downstream division. Though automated, the upstream and downstream division DSO
coordinate with one another regarding their daily operations plan.

OID has historically delivered water on a rotational basis. The season generally begins (typically in
late March or early April) with a 14 to 16-day rotation frequency. The rotation duration is typically
incrementally decreased to 12 days as crop water egates increase with ET during the peak of the
summer andthen increased incrementally back to 14 or 16 days as crop water use rates taper off in
the late summer and fall.

Beginning in 1998, the District initiated an arranged demand scheduling system to better meet the
needs of specialty crops (crops other than pasture) and associated hiffequency irrigation
systems, such as drip and micrspray. The goal is to deliver wir whenever and wherever
requested as soon as possible within 72 hours (three days) of ordering. Delivery shutoff times are
scheduled at the same time that the water order is placed; early shutoffs may be arranged with 4
hours of advance notification to he DSO. The District provides this additional flexibility to growers
subject to the capacity and operational constraints of the distribution system. As the number of
specialty crop growers has increased, it has become increasingly difficult to provide tdesired
flexibility without system modernization. In response, OID has and continues to modernize its
distribution system and update operational procedures to provide arranged demand scheduling.

(EOOT OEAAT T UR $3/ 0 EAOA OOGAA OOI OAOGET 1T OEAAOOOG
sheet is prepared for each division, with the customers generally organized under each lateral on
the sheet in the order in which they receive water. Impodnt information about each customer is
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hours to receive irrigation water, and typical delivery flow rate As part of the modernization

process and recent transition to volumetric billing, OID implemented the Storm water delivery

management software in 2015. This enables electronic versions of rotation sheets to be

distributed, viewed, and remotely updated by the DSOs through a tablet.

Each DSO is responsible for determining how much watéhneir division will need on a daily basis
and requesting that amount from the main canal tender. (Note: Division 1 and Division 5 DSOs act
as main canal tendes for the South and North Main Canals respectively, in addition to operating
their divisions.) The DSOs may cooperatively transfer water between divisions to manage their
rotations, if water is available. For example, if one division is decreasing their ¥lorate by 10 cfs

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. Generally, each afternoon, the main canal
tender totals the division requests, calclates the change from the current flow rate and submits a
flow change request (increase or decrease) to the Water Operations Supervisors or Ag Water
Operations Manager. The Water Operations Supervisors or Ag Water Operations Manager then
submit a request b the operator at the TriDam Project to make the scheduled change.

Flow changes are also sometimes needed within the operating day and can be accommodated by
Tri-Dam whenever needed with a minimum of four hours advance notice. The Robert Van Lier
Regulating Reservoir on the south side or Rodden Lake in conjunction withgtNorth Side
Regulating Reservoir on the north side are used as a buffer to meet the excess downstream
demands or store the extra water.

Each DSO has a mobile phone that is used to notify customers of when they will receive irrigation
water and, for rotational deliveries, to whom to pass the water to when their turn is complete. The
mobile phones are transferred between the day shift and ght shift DSOs so that customers have
only one number to call per division, any time, day or night. Customers typically call to request
schedule changes, or to report unusual conditions, such as delivery interruption. If triggered,
SCADA alarms are alsodansmitted to DSOs via text messaging.

In addition, an emergency phone is carried by the Ag Water Operations Manager, a Water
Operations Supervisor, or a DSO leadman during the day and at night the emergency phone is
rotated amongst the night DSOs or carried by a roving DSO. During the Aamgation season, a
Water Operations Supervisor or the Ag Water Operations Manager carry the emergency phone.

3.4 Terrain and Soils

OID is located along the eastern side of the San Joaquin Valley, between the foothills to the east and
the nearly flat lands in the valley floor. The topography within the District varies from gently

rolling to nearly level. Land surface elevation varieffom nearly 300 feet above mean sea level on

the east side near the Community of Knights Ferry to about 100 feet above mean sea level near

6 More information available at:www.cvss.com/products-storm
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Riverbank. The northern portions of the District west of Valley Home Road are nearly flat. East of
Oakdale, the terrain is steeper while the topography on the south side of the District is moderately
undulating, sloping in a southwesterly direction towardto the valley floor, with natural drains
dissecting the terrain from northeast to southwest.

Soils within the District can generally be placed into two broad groups: those on the alluvial fans of
the Stanislaus River and the soils out of the floodplain on fans and terraces. The alluvial soils tend
to be deep and well to moderately well drained, mkng them suitable for all crops and particularly
well suited for deep rooted tree crops such as walnuts and almonds. These soils are confined to the
river corridor and therefore are limited in extent.

By comparison, the terrace soils occupy a mudharger area, andare generally shallower and less
well drained. In addition, major portions of the terrace soils are affected by hardpan conditions,
which can severely restrict root development and penetration. The terrace soils are best suited for
pasture and forage crop, although they can be modified by deep ripping to be made suitable for
tree crops, particularly almonds. More and more of the terrace soils are being planted to tree crops
over time.

There are 11 soil map units, as defined by the Natural Resource Conservation Service (NRCS), that
comprise over 75 percent of the lands within the OID service area boundary. A summary of the
characteristics of these soils is provided in Table-2. The mostcommon soil texture within the

district is sandy loam, comprising over two thirds of the lands within the OID service area

boundary. For soils characterized as sandy loam, available water holding capacity is typically three
to nine inches in the top fivefeet, and they are moderately well or well drained. A restrictive layer
comprised of bedrock, duripan, or an abrupt textural change to a clay layer occurs throughout much
of the district. As described above, deep ripping has allowed the production of treeops in these
areas, which were previously typically used for production of pasture and forage crops
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Table 3-2. Summary of Characteristics of Dominant Soils.

Available Saturated Depth
Water Hydraulic Restrict to
Soil Map % of Land- Slope Parent Holding Conductivity -ive Water
Unit Area form(s) Range Material Capacity Drainage Class Layer Table Typical Profile
0-9 sandy
inches: loam
abrupt .9 -15 . sandy clay
fan . inches: loam
remnants alluvium 7.0 inches| Moderatel textural
San Joaquin Oand 3 derived - y change 10 15-21
23% | onvalleys in the top well very low . ; i clay
sandy loam percent from : . at15to | inches | inches:
& terraces . five feet drained
granite 21
on valleys . 21-37
inches ; .| clay loam
inches:
37-79
) . loam
inches:
0-19 sandy
inches: loam
alluylum abrupt 19-23 | sandy clay
derived . textural none ; .
3.1linches| Moderately o inches: loam
Madera terraces Oto 2 from ; ) change | within
17% o in top five well very low .
sandy loam on valleys | percent granitic . at23to soil 23-29
feet drained ' : clay
rock 29 profile | inches:
sources inches
29-60 | indurated
inches: | material
0-18 sandy
_ _ inches: loam
Montpellier alluvial alluvium 6.7 inches none
coarse 8% plains& | Oand 3 derived in top five Well moderately none W|th_|n ;8 -39 | sandy clay
fan percent from drained low soil inches: loam
sandy loam . feet ) :
remnants granite profile
39-60 sandy
inches: loam
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Available Saturated Depth
Water Hydraulic Restrict to
Soil Map % of Land- Slope Parent Holding Conductivity -ive Water
Unit Area form(s) Range Material Capacity Drainage Class Layer Table Typical Profile
colluvium 0-12 .
Peters 15 and residuum 1.9 inches bedrock | none i
Pentz 5o, | foothills & 50 derived | . O Well moderately | at12to | within | 12-22 | Fine sandy
0 hills from P drained low 22 soil inches: loam
Complex percent feet . .
water- inches | profile
22-79 | sandy clay
reworked : .
X inches: loam
basic tuff
colluvium
and/or
residuum 2 2 inches bedrock | none
foothills & | 2and 8 derived = ) Well moderately at15to | within 0-25
Peters clay 4% . in top five . X . ) clay
hills percent from feet drained low 25 soil inches:
water- inches | profile
reworked
basic tuff
0-19 sandy
. . inches: loam
alluvial alluvium 9.0 inches none
Snelling plains & | Oand 3 derived o ) Well moderately within | 19-56 | sandy clay
4% in top five . none X ; ]
sandy loam fan percent from feet drained low Soil inches: loam
remnants granite profile 56 - 60 sandy
inches: loam
0-31 sandy
Whitney alluvial alluvium 4.4 inches bedrock | none inches: loam
and Rocklin plains & | 3and8 derived C ) Well at28to | within
4% f f in top five . low i
sandy an percent rom feet drained 34 SOi 31-35 | weathered
loams remnants granite inches | profile | inches: | bedrock
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Available Saturated Depth
Water Hydraulic Restrict to
Soil Map % of Land- Slope Parent Holding Conductivity -ive Water
Unit Area form(s) Range Material Capacity Drainage Class Layer Table Typical Profile
. alluvium
alluvial derived 8.1 inches none
Hanford o fans & Oand 3 o ) Well moderately within 0-60 sandy
4% . from in top five . . none . . )
sandy loam alluvial percent . drained high soil inches: loam
) igneous feet .
plains profile
rock
coarse
loamy . none
Honcut ﬂ.OOd Oand 2 | alluvium .6'6 mches Well moderately within 0-60 sandy
3% plains on . in top five . : none X . )
sandy loam percent derived drained high Ssoil inches: loam
valleys feet .
from profile
granite
- alsl,j\;‘iﬂ):n 4.3 inches| Somewhat none
Tujunga fans & Oand 3 . S . . . within 0-60 loamy
| 3% . derived in top five | excessively high none . . )
oamy sand alluvial percent - soil inches: sand
. from feet drained .
plains . profile
granite
coarse 0-12 sandy
loamy inches: loam
alluvium 12 36 v al
fan derived , duripan | none | 14- sandy clay
Exeter remnants | 0 and 2 from 5.3 inches | Moderately at36to | within | inches: loam
sandy clay 3% : . in top five well very low .
on alluvial | percent igneous, . 60 soil
loam . feet drained . . cemented
plains metamorp inches | profile
. 36-60 &
hic and . B
X inches: | indurated
sedimenta .
material
ry rock
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3.5 Climate

The climate statistics presented in this section are based on the Oakdale CIMIS station (#194),

established in 2004. Due to madifications to surrounding otfiarm irrigation and cultivation

practices, the Oakdale CIMIS station was relocated in 2017 approxitaly 0.85 miles northwest of

EOO T OECET Al 11TAAOGETIT8 )1 OEA $EOOOEAOG6O ¢mmu ! 7-
CIMIS station (#71). Average weather parameters are similar between the two stations, but the

Oakdale CIMIS station is considereghore appropriate due to its closer proximity to the District,

despite having less years of data available than the Modesto station.

OID has a climate typical of the San Joaquin Valley, comprised of mild winters with moderate
precipitation and warm, dry summers. Mean daily maximum temperatures range from abo°F

in December and January to nearl94°F in July (Table 33). Mean daily minimum temperatures

range from 37°F in January to abou60°F in July. Average annual reference evapotranspiration

(ETo) is approximately 55 inches, ranging from a low of 1 inch in December and January to a high of
over 8 inches in June and July. Approximealy three quarters of the annual EJoccurs in the six

month period from April through September.

Average annual precipitation is13.9inches, with 117 inches, or slightly more than 80 percent,
occurring in the five-month period from November through March.

Even during the peak summer period, the average maximum relative humidity reaches nearlg%,
which is indicative of an irrigated area and exceeds 90% between November and April. Minimum
relative humidity ranges between approximately31% during the summer and roughly66% during
the wet winter months.

Average wind speed is lowest in November (3.miles per hour, mph) and highest in the summer
(5.9mph in June and July).

There are no significant microclimates within the District that affect water management or
operations.

3.6 Operating Rules and Regulations

4EA $EOOOEAO 0201 A0 AT A 2AcOI ACETT O '1 OGAOTETI ¢ OEA
xEOEET OEA / AEAAT A ) OOECAOEIT S$EOOOEAO 3AOOEAA 10
reviewed and revised as needed to address changing conditions, shoecentlyin September 2023

The Rules andRegulations prescribe conditions that ensure distribution of irrigation water to users

in an orderly, efficient and equitable manner; they are available to water users and the public in

pamphlet form or in electonic form from the OID website (vww.oakdaleirrigation.com/water -
operations).
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Table 3-3. Mean Daily Weather Parameters by Month at Oakdale CIMIS Station January 2005
through December 2024).

Average Daily Temperature Average Relative Average

Total Total (F) Humidity (%) Wind

ETo Precip. Speed

Month (in) (in) Average Min. Max. Average Min. Max. | (mi/hr)
January 1.2 3.8 46.1 37.0 57.0 85.3 66.4 96.7 4.2
February 2.1 1.9 49.5 38.1 62.5 76.9 53.1 95.4 4.6
March 35 2.0 53.4 41.3 66.6 74.8 50.2 94.9 4.9
April 5.0 1.2 58.1 44.5 72.5 68.3 44.3 92.9 5.2
May 6.8 0.5 64.7 49.8 80.3 59.9 37.3 88.3 5.4
June 8.0 0.1 71.8 55.5 88.3 53.5 32.8 82.8 5.9
July 8.6 0.0 76.4 60.1 93.7 50.7 31.2 78.3 5.9
August 7.4 0.0 74.4 58.9 91.2 541 334 81.4 5.6
September 55 0.1 70.2 55.4 86.9 56.6 33.9 83.5 4.8
October 3.6 0.5 62.1 48.4 78.5 61.8 37.2 87.4 4.2
November 1.8 1.1 51.9 40.0 66.1 75.6 50.3 94.1 3.7
December 11 2.8 46.2 37.2 56.7 83.6 63.9 96.1 4.3
Annual 54.6 13.9 60.7 47.4 75.4 66.5 44.1 89.1 4.9

3.7 Water Delivery Measurement and Calculation

OID has completed substantial changes to improve flow measurement as part of implementation of
the WRP in order to improve delivery service to irrigation customers while also increasing
institutional knowledge of system operations to support ongoing operabns and maintenance as
well as future planning. Additionally, OID has prepared a plan to comply with the Agricultural
Water Measurement regulation included as 8597 of Title 23 of the California Code of Regulations.
The plan is included as part of this AMP. See Section 7 and AttachmeAtWater Measurement
Plan) for more information.

Historically, the general approach to improving water measurement within OID was to focus efforts

on the improved measurement of inflows and outflows at the District boundaries (where needed)

and to progress inward with upstream to downstream priority, asfinancial resources became

available. This approach enabled development of a Distrigtide water budget and increasingly

allowed for the evaluation of water management within subdivisions of the District. As part of

modernization of the distribution systemOT AAOx AU OEOT OCE OEA Ei bl Al AT OA«
focus has progressed to rehabilitation of all diversions from the main canals. Downstream flow

measurement and control, coupled with upstream level control and flow measurement are

instrumental to the OID modernization process. Cashman Dam, an automated upstream level

control and flow measurement structure in OID, is pictured in Figure-8.

Water diverted from the Stanislaus River into the Joint and South Main Canals is measured by
gaging stations operated and maintained by the T#bam Project to U.S. Geological Survey

Final 3-16 March 202 6



P~

= 2020
AGRICULTURAL WATER BACKGROUND AND
&4 MANAGEMENT PLAN DESCRIPTION OF SERVICE AREA

standards. TriDam engages outside services to conduct periodic checks and to refine the ratings of
these boundary inflow gages as necessary throughout the year.

Releases from main canals into laterals are
measured by various means, including rated
pipeline gates, open channel flow measurement
devices, and rated canal sections. Water stage is
measured by various means including pressure
transducers, ultrasonic wate level sensors, weir
sticks, measuring tapes, Clausen rules, and
stilling wells with staff gauges. New hires who
will be DSOsor in related positions are provided
with a multi -day training at the Irrigation

Training and Research Center (ITRC) on canal
operations, water measurement principles, and
SCADA equipment and operation®rior to the start of each irrigation season, DSOs are also
provided an in-house refresher training in water measurement devices and techniques. During the
season, the DSOs measure and report the amount of water entering their divisions on a daily basis,
or more frequently as needed.

Figure 3-6. Cashman Dam.

The majority of farm deliveries are measured by rated gates (Metagates or Constant Head Orifice

gates) or, in some cases, by determining the difference in flow between measurements points in the

lateral upstream and downstream of the farm turnout. Recorsl of water deliveries to farms are

OAAT OAAA E1T OEA S$SEOOOEAOB6O 301 0Oi xAOAO 1 OAARAOCET C A
measurement plan is described in detail in AttachmenA.

System spillage and offarm tailwater are collected by a system ofirains, both private and District,
and are captured by OID for reuse or flow out of OID at numerous locations. Drainwater outflows
contribute to water supplies for MID, SSJID, CSJWCD and private parties (see Section 5.6 for
additional information regarding outflows and their recipients). QD undertook and completed a
systematic evaluation and ranking of the boundary flow measurement sites in 2003 for the purpose
of identifying the improvements needed at each site and prioritizing the sites to maximize cost
effectiveness ofimprovements. Puisuant to the ranking of outflow sites, as of 2024, OID has
established reliable flow measurement at & operational spillage sites andL4 drain outflow sites
since that time. The monitored operational spillagend drain outflow sites represent
approximately 68% of the total boundary outflows from OID. The District plans to continue to
increase the number of measured operational spills and boundary outflow sites over time.

As part of the preparation of the 2012 AWMP, a detailed analysis was conducted by OID operations
staff to delineate drainage watersheds within the District (Figure 8). Drainage from a given area
leaves the District at a single location in most cases. Atldnally, some areas do not have any
surface outflow. The area of each drainage watershed was used in conjunction with boundary
outflow data to estimate the total boundary outflows from OID. Additionally, the analysis enables
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OID to better evaluate potential projects to reduce or recover boundary outflows for use within

I'y$h AEEAAOGEOAT U ET AOAAOCET ¢ OEA $EOOOEAOBO AOAEI A
3.8 Water Rate Schedules and Billing

Historically, OID billed for irrigation water deliveries to OID customers on a flat rate, pegicre basis.
Rates were established annually by the Board of Directors. In October 2014, OID adopted a new
rate structure based in part on the volume of water délered. Under the new water rate, a fixed
(per-acre) rate component is applied (with a minimum per parcel charge) followed by an additional
volumetric rate component based on actual usag&he volumetric cost increases with usage
encouraging efficient onfarm water managementDuring the 2025 irrigation season, the fixed
(per-acre) rate was $34.23 (with a minimum of $68.46 per parcel), and the volumetric rategere

as follows:

$3.92 per af for usage from 0 to 3 af/ac
$7.81 per af for usage from ®1to 5 af/ac
$10.37 per af for usage from ®1to 7 af/ac
$12.99 per af for usage from D1to 8 af/ac
$25.89 per af for usage greater than.81 af/ac

=A =4 =4 =4 =4

' AAEGETTAT T UR /)$380 xAOAO OAOGA AllTTxO0 A O A A0l O¢
yearsthat a droughtis declared subject to the discrdion of the BOD.

In early 2025, OID completed another rate study to evaluate the need for rate updates. On August 5,
2025, the BOD approved the Notice of Public Hearing as part of the Proposition 218 process for
proposed updated fixed and volumetric water service rates. Thnew rates were ultimately adopted

on October 7, 2025 and will be implemented in the 2026 irrigation season. The fixed (pacre) rate
during the 2026 irrigation season will be $36.63 (with a minimum of $73.26 per parcel). The

drought surcharge was alsoricreased to $8.29 per acre if a drought is declared. Under the new rate
structure, the five tiers of volumetric rates were consolidated down to three tiers as follows:

1 $4.19per af for usage from 0 tat af/ac
1 $11.10per af for usage from4.01to 6 af/ac
1 $27.71per af for usagegreater than6.01 af/ac

An increase up to 10% per year until 203@anbe applied to each component of the ratsubject to
the discretion of the BOD.

Prior to the 2023 irrigation season, Outof-District Surface Irrigation Agreements were annual

contracts for the delivery of OID surface water which had to beparoved by the BOD each year

before the start of the irrigation seasonin 2023, OID started the first year of the 10rear Outof-

District Water Sale Program (OOD ProgranThrough the OOD Program, over 10,000 irrigated

acres are enrolled to have the opportunity to receive surplus surface water from OID in years when

it is determined to be available. The OOD Program term is 4@ars with the option to extend an

additional 1I0-UAAOO AO /) $80 O1T1 A AEOAOAOEachyeaf)OID nak€sSANOA OO
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a determination on the availability of anyO O 0 O Burfda©idigation water for the OOD Program
There is no guarantee that Oubf-District water will be available every year and the water is
provided at apremium rate ($212.18 in 2025) with a 3% annual escalatorin years which surplus
surface water is available for the OOD Program, participants are required to submit a
nonrefundable payment for a minimum of 1.5 acrdeet per irrigated acre prior to the receipt of any
surplus water. The Outof-District water rate is assessed volumetrically (per acrdéoot) and
provided only if a District-acceptable measuring device has been installed. Several conditions must
also be met prior to the receipt of Oubf-District water, including but not limited to a required
minimum on-farm irrigation efficiency of seventy (70) percentand assurance that o tailwater will
leave the property.For additional information describing the conditions for receipt of Outof-
District service, refer to the 18Year Outof-District Water Sale Agreement included asttachment
B.

Additionally, the pricing structure for Tier Il lands annexed into OID are based at least in part on
guantity delivered and assessed through volumetric measurement at the delivery point. During the
2025 irrigation season, the volumetric charge for water diévery to these lands was $59.04 per af.

In 2026, this rate will increase to $59.31 per af.

3.9 Water Shortage Allocation Policies and Drought Management Plan

OID recognizes that there will be times when the surface water supplies available to the District are

E1 OO&EFZEAEAT O O 1 AAO OEA xAOAO AAI AT AO 1T £ OEA AOQI
actions and Surface Water Shortage Policy have been denpd to address years of water shortage

and vary based on the severity of the shortage. The District recognizes the need for fair, consistent

policies to address periods when customer demands exceed available OID sligg With ongoing
implementation of the WRP and the experience of the recent drought from 2012 through 2016, the

District updated its Surface Water Shortage Policy in 2016 and again most recently in June 2020.

The Surface Water Shortage Policy is included as Attachmdhof this AWMP.

On April 1, 2015 Governor Brown issued Executive OrderB9-15, mandating agricultural water
suppliers to include a detailed Drought Management Plan (DM 2015 AWMPs describing actions

and measures taken to manage water demand during drought. In 2018, with the passage of AB

1668, the CWC was amended to require a DMP in subsequent AWMP updates. In response to this
legislation, OID has prepared a DMP and included it as Attachméf this AWMP. The DMP builds
OPilT /1)$60 300FAAA 7 AHMANDD), Bldsdriind A Igokd ranbd oEaltionsj | OO A
undertaken in preparation for and in response to times of drought to manage available water

supplies and meet customer demands to the maximum extent possible. The DMP incluthes
components recommended by DWR in it8025 AWMP Guidebook (DWR025ad8 /) $80 $- 0
describes the determination of available water supply, potential vulnerabilities to drought, drought
resilience opportunities and constraints, various drought responses, and water shortage impacts.

The description of water shortage impactsalsoincludes a summary of the 2012016 and 2020-

2022 droughts.
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Please refer to AttachmentCandD Al O AAAEOEIT 1T Al ET & Oi AGET1T AAOAOEA

Water Shortage Policy.

3.10 Policies Addressing Wasteful Use of Water

OID actively prohibits the wasteful use of water, as described throughout its Rules and Regulations.

%l £ OAAT AT O AAOGEI T O ET Al OAA xEOEET I AET ¢ xAOAO A& O
regarding unauthorized uses of water and enforcement areagcribed in detail in the Rules and

Regulations (vww.oakdaleirrigation.com).

Refer to the following rules related to prohibitions on wasteful use of water3.2.1.2, 3.3.2.1, 4.1.%
4.1.3,4.2.14.2.25.1.3,5.2.2,6.2.1,6.2.2, 6.2.5.

Refer to the following rules describing enforcement actions by the District for the wasteful use of
water: 2.2.1,2.2.3 3.3.2.7, 3.4.1, 4.2.3, 53%.

Therules cited above may not be exhaustive. The complete OID Rules and Regulations are available
on the OID website(\www.oakdaleirrigation.com/water -operations).
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4. Inventory of Water Supplies

4.1 Introduction

The District has highly reliable surface water rights that serve as the primary supply source. In
addition, both the District and private landowners have constructed groundwater production wells
that serve primarily to supplement surface water supplies ando provide water for frost protection
or other agronomic uses outside of the irrigation season. The quantity and quality of surface water
and groundwater supplies are discussed in the following sections.

4.2 Water Supply Quantity

4.2.1 Surface Water Supply

The Stanislaus River is the primary source of water supply f@®@ID8 4 EA fugeofd@& s 038 O
based on prel1914 adjudicated and post1914 appropriative rights that are shared withits sister
district, the SSJID. After the construction of New Melones Reservoir by the U. S. Bureau of
Reclamation (USBR)QID and SSJiBntered into an agreement with the USBR on how water was to
be allocated between the Districts and the USBR. Under the 1988 Agreement, the Districts receive a
maximum of 600,000 acrefeet per year, as described previously in Section 1.1.

In 1858, Mr. Charles Tulloch (Figure 4), visionary and

entrepreneur, built a small diversion dam immediately downstream
of the current 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 b}
SSJID) and a small area around Oakdale.

The District entered into an agreement with the SSJID to purchase
OEA 0401 1TAE 2ECEOOG6 A& O AEOAOC
Joaquin Canal and Irrigation Company and the Consolidated
Stanislaus Water and Power Company for the sum of $650,000 on Figure 4-1. Charles
April 28th, 1910. The District then deeded ondnalf interest to its Tulloch.

sister district, the SSJID.

I £FOAO POOAEAOET ¢ OBskictOMOA T ATAIEA 2 EGEL GiolhA OERT AOOS
began construction of Goodwin Dam (Figure-2) in 1912. Goodwin Dam was completed in 1913

with a finished height of 80 feet above the bed of the Stanislaus River and a crest length of 500 feet.
Main canals wereconstructed by both districts to deliver water to customers in the valley. The

Oakdale Irrigation District constructed a main canal on both sides of the river, one 15 miles in

length on the north and one22 miles in length on the south to make deliveries to its customers.

In 1915, the District constructed Rodden Dam on the North Main Canal. It provides little storage
and historically served primarily as a regulating reservoir. The role of Rodden Dam was
complemented by addition of the North Side Regulating Reservoir, whiatias completed in 2010.
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The reservoir is more strategically located to allow for balancing of shotterm supply demand

mismatch and adds 300 acrdeet to the available 150 acrdeet that Rodden Lake provides for the
north side of the District.

In 1925, the two Districts began
construction on Melones Reservoir with a
storage capacity of 112,500 af. This dam
was completed by the end of 1926 and each
District was provided with 51,250 af of
stored water. This was a post1914
appropriation. The water supply from
Melones Reservoir was sufficient for the
needs of SSJID but became insufficient for
the needs of OID when ladino clover
ARAAI A OEA $EOOOEAO0GO0 b
1930's. To further augment its surface
water supply, the District constructed 25
groundwater production wells between

1931 and 1938.

Figure 4-2. Goodwin Dam.

By 1938, the District was again searching for additional reservoir storage capacity to serve its
constituents. In 1948, three reservoir sites were selected and named the iam Project. Donnells
and Beardsley Reservoirs were constructed on the Middle Fo¥ the Stanislaus River with storage
capacities of 64,500 and 97,500 af, respectively. Tulloch Reservoir was constructed above Goodwin
Diversion Dam with a storage capacity to 68,400 af. Goodwin Diversion Dam was also raised 7 feet
in 1957 to bring its total storage capacity to 500 af. Tulloch, Donnells and Beardsley Reservoirs
have post1914 rights to store water.

Prior to the construction of the New Melones Dam and Reservoir by the USBR, and as part of the
condemnation of the (Old) Melones Reservoir, OID and the SSJID entered into a 1972 Stipulation

AT A ' COAAI AT Oh xEAOAAU OEA Oxited® &an@dmmEndadddnent A OA O
between the USBR and the districts for 654,000 af per year. In 1988, the Districts renegotiated the

1972 Stipulation and Agreement with the USBR. In the 1988 Agreement, the Districts receive the

first inflow to New Melones upto a maximum of 600,000 af per year. Based on an even split of the
available supply, this equates to a maximum 300,000 af that are available to both OID and SSJID

each year. In reaching this Agreement, the Districts agreed to relinquish 54,000 af per yeawater

in exchange for an obligation from the USBR to make up 33 percent of any deficiency below

600,000 af per year. In years when the inflow into New Melones Reservoir is less than 600,000 af,

OEA $EOOOEAOOCS A1 OEOI Al Auadong AAOAOI ET AA AO OAO
Annual SSJID + OID Entitlement = Inflow + [600,0Q0Inflow] / 3 [4-1]

In addition, OID has three Stanislaus River pumps with a license for diversion and use of up to
2,260 af per year between the months of May and November. These pumps have gt4
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appropriative water rights. The District also has reclamation pumps to reclaim water from drains
for reuse within the District. These pumps have a capacity of approximately 32,560 af per year,
although actual pumping in recent years has been much less. @#alamation pumps are tested for

pump efficiency when a noticeable decrease in production is observed. If a pump falls significantly
below its design capacity, it is rebuilt or replaced before the following irrigation season.

Of OAT 06PPI U xEOE 33*)$q xAO | OECET Al 1 U Ai
subsequently updated in 2013 for the period from 1922 to 208. Based on the analysis, it was
estimated that OID will receive its full supply in 78 out of 100 years and will receive at least
246,000 af in 95 out of 100 years. The minimum supply OID will likely receive in any year is
approximately 190,000 af. The exeedance probability of the OID Stanislaus River water supply is
shown in Figure 43.

'T AT AT UOEO T &£ OEA DPOT AAAEI EOU OEAO /) $60 Al 1A
T A AA
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An updated exceedanceprobability analysis was conductedusing/ ) $8 O AT fols o04kd AT O
2024 to evaluatepotential changes inrecent water supply reliability relative to historical water

supply reliability . Although this 21-year dataset is substantially shorter than the82-year period
evaluatedpreviously, the resulting exceedance probabilities are generally consisteatross both
periods. Between 2004 and 2024 OID received300,000 af in 17 out of the 21 years (81% of the

period), which is comparable to the 786 likelihood of full supply from the prior analysis. The

lowest annual inflow during this period was approximately 211,000 af (observed in 2015)which is
higher than the minimum supply of approximately 190,000 af estimated in the Water Resources

Plan to be available in nearly all years (9% exceedance), further indicating general consistency
between these two periodsand no observable change in water supply reliability in recent years.
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Figure 4-3. Exceedance Probability of OID Stanislaus River Water Supply(based on Supply
available from 1922 to 2003).

4.2.2 Groundwater Supply

Most of OID lies over the Riverbank and Turlock Lake Formations, which are characterized as
unconsolidated deposits of sands, gravels, and silts, with groundwater occurring under unconfined
and semiconfined conditions (USGS 2004). The Riverbank Formatisaries in thickness from 150
feet to 250 feet and generally sustains moderate well yields. The Turlock Lake Formation varies in
thickness from 300 feet to 850 feet and generally sustains large well yields, up to 2,000 gallons per
minute (gpm).

The Riverbank and Turlock Lake Formations lie over the consolidated Mehrten Formation, which
outcrops to the east of OID. The Corcoran Clay Formation, which is present throughout much of the
San Joaquin Valley, is not present beneath OID. This explaing/wgnoundwater beneath OID occurs
under unconfined and semiconfined conditions rather than confined conditions.

OID lies within two groundwater subbasins as defined by the Department of Water Resources
(DWR 2003) (Figure 44). On the south side of the Stanislaus River, the District overlies the
Modesto Groundwater Subbasin, which is bounded on the west by the Saadlan River, on the
north by the Stanislaus River, on the south by the Tuolumne River and by the foothills on the east.
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On the north side of the Stanislaus River, the District is in the southern portion of the Eastern San
Joaquin Subbasin, which is bounded by the San Joaquin River on the west, the Sacramento/San
Joaquin County line on the north, the Stanislaus River on teeuth and the foothills on the east.
About 60% of the District overlies the Modesto Subbasin with the remainder overlying the East San
Joaquin Subbasin. The direction of groundwater flow in both of these subbasins is generally to the
west and southwest.

On average, groundwater levels in the Modesto Subbasin declined by nearly 15 feet in they@ar
period from 1970 to 2000, an average rate of approximately 0.5 feet per year (DWR 2003). This has
not been a steady decline, rather one characterized by markei@clines during dry periods and
stabilization and recovery during wet periods. Additionally, groundwater elevations and trends

vary throughout the Modesto Subbasin, although rates of decline and total declines generally
increase moving from west to east \ithin the Subbasin. he groundwater levels in the western
Subbasin were relatively low in the early 1990s but increased after 1995 when the City of Modesto
began to receive treated surface water and reduced groundwater pumpingince the mid2000s,
groundwater levels have continued to decline in other areas of the Subbasin, especially in the
Eastern Principal Aquifer (over which OID is located), with a lorgerm rate of decline of up to

about 2.7 feet per year and up to about 6.feet per year during drough (STRGBA 2024). Based on
review of eightrepresentative monitoring wells within / ) $6 0 OAOOEAA AOAA xEOQEEI
average rate of groundwater level decline over the past 10 years was a lesser rate of about 2.0 feet
per year. For these eight wells, the average rate of decline over the past 10 years for the two wells
within th e Paulsell area re a higherrate of 4.7 feet per year and the other six wellgvere alower

rate of 1.0 feet per year. However, the Paulsell Lateral Expansion Project (Phdsender

construction at time of writing) will increase direct and in-lieu recharge in the Paulsell area (see
Sections 3.3 and 7.4.5).

In the Eastern San Joaquin Subbasin, groundwater levels have historically shown nearly continuous
and substantial overall decline (DWR 2003). Overall average declines from 1940 through 2018 in
the subbasin exceed approximately 1.3 feet per year; based o 4elected wells distributed
throughout the subbasin, the recent average decline from 1996 through 2015 was roughly 0.5 feet
per year (ESJGA 2024). Groundwater elevations and trends also vary throughout the Eastern San
Joaquin Subbasin. Most notably, thelis a large pumping depression in the center of the Subbasin,

to the east of the City of Stockton. Recent groundwater elevation contours show subsurface flow
towards this pumping depression occurring from all surrounding areas (ESJGA 2025). However, in
the portion of the Subbasin beneath OID, groundwater levels are supported by recharge that occurs
AOT T 1)$60 AEOAOOEIT AT A AAT EOGAOU T &£ 30ATEOI AGO
The conjunctive management of surface water and groundwater resources in the subbasins

underlying OID is an important consideration in evaluating the OID water budget and opportunities
and potential impacts related to conservation at the farm, district, and basin scales
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—— Waterways E Groundwater Subbasin Boundaries
State Highways | | water Bodies [l Eastern San Joaquin Subbasin
Interstate Highways m OID Service Area - Modesto Subbasin

Flgure 4-4, Groundwater Basms Underlylng OID and Surroundlng Areas.
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In April 1994, OID joined with five neighboring agencies to form the Stanislaus and Tuolumne

Rivers Groundwater Basin Association (STRGBA or Association). The City of Waterford joined the
Association in 2015. The seven agencies currently comprising thesigiation are:

Oakdale Irrigation District
City of Modesto

Modesto Irrigation District
City of Oakdale

City of Riverbank
Stanislaus County

City of Waterford

= =4 =4 -4 -4 4

Six of the seven members of the Association rely on groundwater for all or a portion of their supply.
The exception is Stanislaus County, which does not supply water but represents individual
groundwater users.

The STRGBA developed an Integrated Regional Groundwater Management Plan (IRGMP) in 2005.
The IRGMP builds on an original Groundwater Management Plan prepared by the Association in
1995 and includes additional elements to achieve compliance with the Grounater Management
Planning Act of 2002 (SB1938). The IRGMP covers the entire Modesto Groundwater Subbasin and
the portion of the East San Joaquin Groundwater Subbasin underlying OID, thereby covering the
entirety of OID. The IRGMP identifies Basin Managentddbjectives (BMOs) addressing:

Maintenance of groundwater levels

Control of groundwater quality degradation

Protection against potential inelastic land subsidence

Groundwater monitoring and assessment

Evaluation of feasible water conservation measures

Coordination and cooperation (with local, State and Federal agencies)

=A =4 =4 -4 -4 4

For additional details, the IRGMMs available onhttps://elibrary.ferc.gov/eLibrary/search .

The STRGBA also supported the development of a letegm USGS hydrologic model of the Modesto
area that was completed in 2015 (USGS 2015). The model supports the development and

evaluation of strategies to manage groundwater supplies and quality. Finally, 2017 the STRGBA
formed a GSA to develop and implement a GSP w@bunty of TuolumneGSA under SGMA to

ensure the longterm sustainability of groundwater resources within the Modesto Groundwater
Subbasin. The STRGBA and Tuolumne GSAs, with active invoteat of OIDQ successfully developed

and adopted the Modesto Subbasin GSP, which was approved by DWR in 2024. The GSP is currently
being implemented across the subbasiThe Modesto Subbasin GSP igvailableon STRGBA website
(www.strgba.org).

In the Eastern San Joaquin (ESJ) Subbasin, @IDne of 16 GSAs comprising the Eastern San
Joaquin Groundwater Authority (ESJ®A), which was formed in 2017 to develop and implement a
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GSP under SGMA to ensure the lotgrm sustainability of groundwater resources within the
subbasin. The OID GSA was formed in 2017 to actively manage and monitor groundwater resources
ET /)$60 OAOOEAA A OAhESIBM ithiactive Evolverharit of ODAAAOET 8
successfully developed and adopted the ESJ Subbasin GSP, which was approved by DWR in 2023.
The GSP is currentlypeing implemented across the subbasin, including within the OID GSA
boundary. The ESJ Subbasin GSRwsilable on ESJIGSA Wwsite (www.esjgroundwater.org).

" O1T OT AxAOAO 1 AGAT O ET OEA SEOOOEAOBO xAI1 O AT A OA
and fall (November). This information is reported to the STRGBA as the recognized local

groundwater reporting agency for the California Statewide GroundwateElevation Monitoring

System (CASGEM) in the Modesto subbasin. OID independently uploads groundwater monitoring

data from its wells within its service area north of the Stanislaus River into the CASGEM system. In

the summer of 2025, the CASGEM online systebegan moving to the SGMA Portal
(sgma.water.ca.gov/portal)to streamline groundwater elevation data management and reporting

processes by consolidating data submission into one location.

The District has 25 deep wellgFigure 4-5) with a combined output of approximately 107 cfs and a
theoretical maximum annual production capacity of approximately 45,393 af based on 2@2-day
irrigation season. Actual annual productiotis substantially lower andranged between
approximately 1500 and2,300 af between 2@®0 and 2024, with an annual average of 1,900 af
Additionally, OID has reduced its groundwater pumping since SGMA was introduced in 2014. The
10-year annual pumping average$or the 2005-2014 and 20152024 periods were approximately
8,500 and 3,300 af, respectivelyAnnual groundwater pumping volumes by OID in each subbasin
are available in Attachment~. All deep well pumps are equipped with flowmeterand volumes are
directly measured.

In 2007, STRGBA conducted a comprehensive well field
optimization study (Well Field Optimization Phase 1) for OID

and the Modesto Irrigation District (MID) (GEI 2007). The

study was funded through a grant from the Department of
Water Resources Local Grounsater Assistance Program and
completed as one of the BMOs of the 2005 IRGMP with the goal
of improving understanding of the groundwater system and its
infrastructure and to develop tools for optimizing operation of
the well field in conjunction with available surface water
resources. The study consisted of the following primary tasks:

Well facilities inventory and mapping

Production well evaluations

Development of a database management system (DMS)
Development of a decision support system (DSS)

= =4 =4 =4

Figure 4-5. OID Deep Well.

As part of the production well evaluations, pump efficiency tests were completed for all OID and
MID deep well pumps. Additionally, the need for replacement or rehabilitation of each well was
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assessed and improvement actions were prioritized to provide the greatest benefit relative to the
cost. The pump efficiency tests completed as part of the study complement and contribute to a
database of tests OID has performed periodically in the past avile life of each well. OID continues
to periodically test its production wells to identify the need for additional maintenance to sustain
acceptable levels of production and pumping efficiency, as it has done historically. Whenever a
pump is pulled for inspection, a well video is also taken to document the condition of the casing and
perforations, any change in depth and to identify any maintenance needs. Services for pump
efficiency testing on private agricultural wells are also available through variouwcal vendors.

4.2.3 Other Water Supplies (Including Recycled Water)

In addition to Stanislaus River water and
groundwater supplies, the District accepts
process water from the Sconza Candy Company
(Figure 4-6), which is discharged under a
National Pollutant Discharge Elimination System
(NPDES) permit between Sconza and the
Regional Water Quality Control Board (RWQCB)
and a discharge agreement between OID and
Sconza. The discharge occurs yeanund at an
approximate rate of 1,300 gpm producing
roughly 2,100 af annually. The water is
discharged into the Riverbank Lateral and
commingles with District water during the
irrigation season, thereby becoming a source of
up to approximately 1,230 af during the typical
220-day irrigation seasa. During the nort
irrigation season this water is conveyed to
downstream landowners for irrigation and stock
water supply upon reguest. Otherwise, it flowsto
the Stanislaus River Complex north of OID Riverbank Lateral.

In addition to direct reuse of water by the District, approximately 1,200 af per year of discharge
from food processing facilities within OID is provided directly to growers via private distribution
systems, partially offsetting OID irrigation demands. Fially, the use of treated M&I discharge water
from the City of Oakdale within the OID service area is currently being evaluated. Evaluation and
utilization of other potential sources of recycled water will continue to be considered on a cadsy/-
case basis.

4.3 Water Supply Quality

OID monitors surface water and groundwater quality within its service area and the surrounding
areas under a combination of District and regional water management activities as the need arises
to ensure the quality of water is sufficient for its end usenlgeneral, water quality of surface water,
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groundwater, and other water supplies are excellent for purposes of irrigation and crop production,
xEEAE EO OEA AT A OOA & O Al 1 OAOxEAITEITC | AET OEOU

domestic water through a rural water system (RWS) and serves asé trustee for five improvement
districts (IDs) that provide domestic water; all domestic water provided through the RWS and IDs
is groundwater. OID monitors water quality for the RWS and IDs according to state and local law to
confirm its quality. The mornitoring activities by OID and its regional partners are described in
greater detail below.

4.3.1 Surface Water

Currently, monitoring of surface water quality in OID is conducted primarily by the East San

Joaquin Water Quality Coalition (ESJWQC) and the San Joaquin County and Delta Water Quality

Coalition (SJICDWQC) as part of satisfying the requirements of the Cah¥alley Regional Water

10A1 EOU #1711 0011 "1 AOABO ) OOECAOAA , AT AO 001 COAIl h
both water quality coalitions in order to include District-owned lands in Stanislaus County and San

Joaquin County, respectively. Histically, OID performed extensive water quality monitoring as an

individual discharger to comply with the Ag Waiver.

In 2011, OID became a member of the East San Joaquin Water Quality Coalition and the San Joaquin
County and Delta Water Quality Coalition. The East San Joaquin Water Quality Coalition represents
District-owned lands south of the Stanislaus River, while th8an Joaquin County and Delta Water
Quiality Coalition represents Districtowned lands north of the Stanislaus River. As a member of the
coalitions, costs of complying with monitoring and reporting activities are shared. Activities of the
coalitions include:

1 Developing and implementing a water quality monitoring program for rivers and drainsn
the areg

T Communicating and working with landowners to solve water quality problems, if found;
and

1 Preparing and filing required reports with the RWQCB.

Per the Monitoring Plan Update for the2025 water year (ESJWQ@024), the ESJWQC conducts
monthly water quality monitoring at core sites to assess a number of field parameters, including
nutrients, pathogens pesticides,metals, and toxicity.Sediment monitoring occurs twice a year.
Monitoring at core sites is for two consecutive years, alternating between two core sites in each
zone every four years. If monitoring al core site results in a parameter exceeding a defined
threshold, additional monitoring is completed at representedsites. In addition to monthly

monitoring, ESJWQC attempts to sample two storm events each year. Finally, the ESIWQC conducts
special project monitoring, which includes sitespecific monitoring for sites included in a
management plan and monitoring for paameters associated with a total maximum daily load

(TMDL) with a source of agriculture. The ESJWQC produces annual reports for the RWQCB and for
members. The member annual report includes a summary of monitoring results for the pagear,
along with other content. The member annual reports are available through the ESCWQC website
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(www.esjcoalition.org) and the annual water quality monitoring reports for the RWQCB are
available through the SWRCB websiterfvw.waterboards.ca.goy.

Per the Monitoring Plan Update for the2025 water year (SJICDWQ®2024), the SICDWQC conducts
monthly water quality monitoring at core sites to assess a number of field parameters, including
nutrients, pathogenspesticides,metals, and toxicity. Sediment monitoring occurs twice a year.
Monitoring at core sites is for two consecutive years, alternating between two core sit@seach

zone every four years. In addition to monthly monitoring, SJICDWQC attempts to sample two storm
events each year. The SICDWQalenducts water quality monitoring at represented sites, based
on either a sitespecific management plan or an exceedance of defined water quality thresholds at a
core site.Finally, the SICDWQC conducts special project monitoring, which includes-sipecific
monitoring for sites included in a management plan and TMDL monitoring. The SICDWQC produces
annual reports for the RWQCB with a summary of monitoring results; the repts are available
through the SWRCB websitewww.waterboards.ca.goy.

Members of both the SICDWQC and ESCWQC are required to attend an annual membership meeting
during which they are briefed on these statistics, notified of any issues or anticipated changes and
reminded of applicable onfarm best management practices.

4.3.2 Groundwater

A groundwater monitoring plan (GMP) was developed as part of the IRGMP described previously.
In addition to monitoring groundwater hydrology, specific goals of the GMP include developing a
better understanding of the spatial variability of groundwater quaity and monitoring changes in
water quality over time.

Wells identified as part of the GMP include 15 wells included in the USGS National Water Quality
I OOAOOI AT O 001 COAih AO xAll AOG Al AAAEOGEITTAI ¢m x
electrical conductivity has been measured by the District forA OID deep wells and 8 private wells.

In January 2014, the ESJWQC completed a Groundwater Quality Assessment Report (GAR) in
response to Water Discharge Requirement General Order R512-0116 adopted by the Central
Valley Regional Water Quality Control Board in December 2012 (ESJWQC 2014). GAR identifies
vulnerable groundwater areas and delineates areas of relatively higher and lower vulnerability.
The vulnerability assessment considers a number of factors, including hydrogeologic sensitivity,
overlying land uses and practices, and obserdegroundwater quality.

In February 2015, the ESJWQC completed a comprehensive Groundwater Quality Management Plan
(GQMP) which was most recently revised and updated in June 201ESIJWQC 2017)TheGQMP
describes a proposed approach to reduce or eliminate impairments to beneficial uses of
groundwater. Specifically, three activities to accomplish this goal are identified and proposed. First,

a determination of whether the source of constituents of aacern (COCSs) is related to agriculture

will be made. Second, outreach to those clitton members overlying areas where water quality
exceedances have occurred will be conducted and recommendations will be provided to improve
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groundwater quality conditions. Third, monitoring will be performed to evaluate the efficacy of
management practices implemented to improve groundwater quality.

Under SGMAGSAsre not responsible for water quality monitoring and improvement, but they

need to ensure that groundwater managemerdctivities do notresult in degradation of

groundwater quality. In the Eastern San Joaquin Subbasin, groundwater is tested for total dissolved
solids (TDS) and chloride in additional to field parameters such as pH, electrical conductivity, and
temperature (ESJGA 2024)Per the GSP, the thresholds for these COCs are set according to the
California drinking water Maximum Contaninant Level (MCL) or Secondary Maximum Contaminant
Level (SMCL). A threshold of 1,000 mg/L TDS for degraded water quality was set for the Subbasin,
although the areas of concern and monitoring wells are all to the west and northwest of the OID
service area. As described in the GSP, cities, water/irrigation districts, Cal Water, and San Joaquin
County monitor and report these COCs in their representative monitoring wells.

In the Modesto Subbasin, the COCs were identified based on review of historical data from 1994 to
2019 (STRGBA, 2024)The COCs most likely to affect groundwater quality include agricultural
pollutants (nitrate, salts, and pesticides), natural geogenic sources (arsenic, boron, radionuclides),
and volatile organic compounds (gtrachloroethene). The thresholds for these COCs in this

Subbasin were also set according to the California MCL and SMCL. Based on the review, the COCs in
Western Upper Principal Aquife generally exceeded the MCL or SMCL more frequently than in
Western Lower Principal Aquifer and Eastern Principal AquifelSWRCBnonitors and reports these
COCsn the representative monitoring wells for each Principal Aquifer. OID tracks groundwater

quality in both Subbasins under SGMA as a GSA and is engaged in monitoring and/or coordination
related to groundwater quality with other GSAs as necessary and beneéit

Finally, as described previouslyQID also monitors groundwater quality for the RWS and IDs
according to state and local law to confirm its quality.

4.3.3 Other Water Supplies (Including Recycled Water)

The quality of recycled process water from the Sconza Candy Company is monitored and
maintained per the NPDES permit between Sconza and the RWQCB and per the discharge
agreement between OID and Sconza. The quality of discharge water from food processimijifaes
is also monitored to ensure its quality is sufficient for the irrigation of the lands to which it is
applied.

4.3.4 Source Water Quality Monitoring Practices

N s o~ oA Lo~
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5. Water Budget
5.1 Introduction

This section describes the various uses of water within OID, followed by a detailed description of

/1)$80 xAOAO AOACAOO A& O EBistrictAFArkdcHdccoiniing certeh a OA OO x E
detailed, multi-year water budget covering the previous 16year period from 2015 to 2024 is

presented’. The water budget quantifies all significant inflowsand outflows of water to and from

the OID service area with a focus on those occurring during the irrigation season. The irrigation

season varies from year to year based on water needs, but approximately covers the period from

March through October. HiSt@ EAAT x AOAO OOAO 1 AU AEEZAO A&OIT 1T OET
AWMP as a result of refinements to analyses used to develop the estimates, but are generally

consistent with prior estimates.

The water uses and water budgets are discussed in relation to hydrologic conditions within OID,
which vary from year to year. Key hydrologic drivers of water management in a given year include
available surface water supply under the 1988 agreement with UBR, which is based on New
Melones Reservoir inflows; precipitation within the OID service area; and evaporative demand.

5.2 Water Budget Overview

The OID water budget includes separate accounting centers for the OID distribution system, the
farmed lands served by OID, and the OID drainage system. A total of twentge individual flow
paths are quantified as part of the water budget. A schematic thfe water budget structure is
provided in Figure 51.

In general, flow paths are quantified on a monthly basis. For each accounting center, all but one
flow path is determined independently based on measured data or calculated estimates and the
remaining flow path is then calculated based on the principal afonservation of mass (Equation 5

1), 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 in stored water within that accounting center. Over
the course of a yearit is assumed that the change in storage is zero (Equatior2.

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

Inflows z Outflows = 0 (annual time step) [5-2]

7 Detailed water budget results are also available in Attachmerft. As described in Section 5, the annual

results for 2015-2024 are presented for the calendar year from January to December. In Attachménthe

results are also presentedn a water year basis, per the requirementsf CWC810826(c) and presented for

the full twenty -year period from 2005-2024 for which results are available to provide more historical

context. Furthermore, in AttachmentF, water budget results are also subdivided into distinct water budgets

for the portion of OID to the north of the Stanislaus River in the Eastern San Joaquin Subbasin and the portion
of OID to the south of Stanislaus River in the Modesto Subbasin.
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Figure 5-1. OID Water Budget Structure.
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The flow path that is calculated using Equations E O OAZAOOAA OI AO OEA OAIl I
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based on consideration of the availability of data or ¢ter information to support an independent
estimate as well as the volume of water representing the flow path relative to the size of other flow
paths. Generally speaking, the largest, most uncertain flow path is selected as the closure term.

5.3 Flow Path Estimation and Uncertainty

Individual flow paths were estimated based on direct measurements or based on calculations using
measurements and other data. As described previously, those flow paths not estimated
independently were calculated as the closure term of each accounting cente

For the OID distribution system accounting center, farm deliveries were calculated as the closure

term. Farm deliveries were selected because farm deliveries represent the largest outflow from the

distribution system and detailed information describing fam deliveries was not readily available

during the early yearsof the full water budget period of recordAO A OAOOI O 1T &£ /) $80 EI
of SBx?7, farm delivery measurements have improved and delivery records have served as an

important point of reference for review and evaluation of water budget results and operational

efficiency since 2015

For the farmed lands accounting center, deep percolation of applied water was calculated as the

closure term. Deep percolation of applied water was selected because it is a relatively large flow

path and difficult to estimate otherwise. In the future, deepercolation of applied water may

potentialy AA AOOEI AOAA OEOT OCE OAEET AT AT OO O /1)$80 O]
below.

For the OID drainage system accounting center, tailwater was calculated as the closure term.
Tailwater was selected because it represents a major source of inflow to the drainage system and
few quantitative measurements of tailwater are currently availabé, whereas other major drainage
system flow paths such as operational spillage and total boundary outflows are measured.

The results of the water budget for each flow path are reported with a high level of precision
(nearest whole acrefoot) that implies a higher degree of accuracy in the values than is actually
attainable. An estimated percent uncertainty (approximately egwalent to a 95% confidence
interval) in each measured or calculated flow path has been estimated. Then, based on the relative
magnitude of each flow path, the resulting uncertainty in each closure term can be estimated by
assuming that errors in estimatesare random (Clemmens and Burt 1997). Errors in estimates for
individual flow paths may cancel each other out to some degree, but net error, if any, due to
uncertainty in the various estimated flow paths is ultimately expressed in the closure term.

Table 51 lists each flow path included in the water budget, indicating which accounting center(s) it
belongs to, whether it is an inflow or an outflow, whether it was measured or calculatédthe

8 Calculated flow paths include calculations based on modeling or estimates using best available information
and management practices.
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supporting data used to determine it, and the estimated uncertainty, expressed as a percentage. As
indicated, with the exception of deep percolation of applied water, estimated uncertainties vary by
flow path from 5% to 50% of the estimated value Uncertainties are generally less for measured

flow paths and greater for calculated flow paths. The estimated uncertainty of each closure term,
calculated based on the concept of propagation of random errors as described above, is also shown.

As indicated, the estimated uncertainty in farm deliveries i9%. This uncertainty is relatively small

due to the relatively low uncertainty in system inflows from the Stanislaus River, whictepresents

the largest flow path in the distribution system budget. The estimated uncertainty in deep

percolation of applied water is over92%. This relatively large percent uncertainty reflects thdact

that deep percolation of applied water is a relatively small flow path as compared to farm deliveries

and crop evapdranspiration of applied water. As a result, a relatively small percent uncertainty in

the large flow paths results in a relatively large uncertainty in the smaller, closure term. The

estimated percent uncertainty in tailwater is30%, which is similar to the other drainage system

flow paths. Despite appreciable uncertainty in some flow path quantities, the water budget

DOl OEAAO OOAAEOI ET OECEOO ETOI /1)$860 xAOAO 1 AT AcCAi

5.4 Hydrologic Year Types in OID

Development of a multiyear water budget allows for evaluation of water management impacts of

surface water supply variability, precipitation variability, and other changes in the hydrology of OID

and its surrounding area over time. Specifically, a mulfear water budget that includes both dry

AT A xAO UAAOO EO AOOAT OHldhed éhjundive Ade 6f Autfdce waterfandE | D1 Al
COl O1 A x AEWM® ind¢iudedl In the CWC and discussed in Section 7. To support review and
interpretation of water uses and overall water budget results over time, USBR surface water

allotment, total water year precipitation?, and total water year reference evapotranspiration (EJ)

are presented and year types are assigned.

As discussed previously, OID has a reliable source of supply due to its senior water rights on the
StanislausRiver and subsequent 1988 Agreement with USBR, which is based on inflows into New
Melones Reservoir. According to an analysis conducted as part of the WRP, OID is expected to
receive a full allotment in approximately eight of ten years. Based on the anailysthe amount of
reduction expected in partial allotment years is relativelysmall (seeSection 4.2). During the2015

to 2024 period, partial allotments were received in2015 and 2021, with full allotments in all other
years.In 2015, for the first time in its history, OID had to implement and enforce water allocatios
for its water users due tothe OAAOAOET T ET /) $60 Ali11 Oi Al 08

9 Total water year precipitation refers to precipitation falling within OID during the period from October
through September 3®. Precipitation beginning around October at the end of the irrigation season in a given
year runs off or accumulates in the soil during the fall to winter to early spring period and is available to
support crop ET in the following irrigation season. Thusfor example, the period from October 2004 to
September 2005 is referred to as the 2005 water year and precipitation occurring between October 2004 and
September 2005 is referred to as 2005 total water year precipitation.
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Table 5-1. OID Water Budget Flow Paths, Supporting Data, and Estimated Uncertainty.
Account | Flow 2015-2024
-ing path Average Value Estimated
Center | Type Flow Path Source Supporting Data (af) Uncertainty (%)
System Inflows Measurement TriDam report, OID river 213,300 5%
pump flows
OID OID deep well pump
Groundwater Measurement di 3,100 5%
. ischarge measurements
Pumping
OID Drainwater Measurement QID reclamation pump 3,600 5%
Reuse discharge measurements
Area draining via gravity
to OID distribution
% OID Tailwater Calculation sy;tem, estimatgd 1,900 50%
S Reuse tailwater production per
£ acre as a fraction of ET of
applied water
Recycled to Average flow rate from
Distribution Calculation discharge agreement with 2,100 25%
System Sconza Candy
Quality-controlled
precipitation from
Precipitation Calculation Oakdale CIMIS station, 100 15%
estimated canal surface
area
Difference of total
= inflows and
‘g)i [? “:.) Fgrm Closure (Distribution System) measured/estimated 174,500 9%
A eliveries outflows for
c Distribution System
-% accounting center
2 Deliveries to
o Annual Measurement OID operational data 4,200 10%
o Contracts
Dgllverles to Measurement OID operational data 2,000 10%
Knights Ferry
Transfers OID operational data ('I_'he
(VAMP Pulse Measurement ggﬁiﬁﬁ%ﬁgg?& (\e/vdvl\?as 0 0%
) Flows) :
% in 2008.)
% CIMIS reference ET,
o CanaIEFfrlparlan Calculation gz’gr;;'f: é:lrEoE[;AcLo,effluent 1,200 20%
estimated riparian area
NRCS soils data, publishec
Canal Seepage Calculation seepage rates by soil type, 29,100 35%
estimated wetted area,
estimated wetted duration
OID operational spill
Oper_ational Calculation measurements estimated 11,300 2506
Spillage area represented by
measurement sites
CIMIS reference ET,
Canal_ Calculation estim_a_ted evaporation 1,800 20%
Evaporation coefficient, estimated
wetted surface area
O"? Fa_rm See Above
Deliveries
Estimated private
groundwater usebased on
field-scale reviewof
Private cropping, water source,
Groundwater Calculation OID surface water use, 57,300 20%
Pumping review of WRP, recent
annexations and average
" crop-specificOID ETwand
g CCUF
£ | Private rigated v grauty with
Drainwater Calculation drai 3,300 30%
Reuse rainwater only, average
ETawand CCUF
& Recveled to Grower estimate of water
s y Calculation received from food 1,200 20%
4 Farmed Lands . .
5 processing operation
g Quality-controlled
._‘E Precipitation Calculation porz‘:lftljﬂfgtglrll\/lfgnsqtation, 70,000 10%
OID cropped area
CIMIS reference ET,
estimated crop
coefficients based on
SEBAL/METRIC analysis,
Crop ET of cropped area by crop,
0 Applied Water Calculation Integrated Water Flow 168,900 10%
B (ETa) Model (IWFM) Demand
k= Calculator (IDC) analysis
o to divide total ET into
applied water and
precipitation components
Tailwater to
Drainage See Below
System
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Account | Flow 2015-2024
-ing path Average Value Estimated
Center | Type Flow Path Source Supporting Data (af) Uncertainty (%)
Difference of total
Deep inflows and
. measured/estimated
Percolation of Closure (Farmed Lands) fl for F d 31,000 88%
Applied Water outflows for Farme
Lands accounting center
aiilied water budiet
CIMIS reference ET,
estimated crop
Crop ET of coefficients based on _
Precipitation Calculation SEBAL/METRIC analysis, 43,200 10%
(ETw) croppgd area py crop, IDC
P analysis to divide total ET
into applied water and
precipitation components
Deep IDC analysis, NRCS soils
Percolation of Calculation characteristics, CIMIS 21,700 25%
Precipitation precipitation data
RUNoff of ' IDC gr)alysis, CIMIS
Precipitation Calculation precipitation data, NRCS 6,100 30%
curve number method
Difference of total
Tailwater to inflows ag;j . d
Drainage Closure (Drainage System) measure estlm-ate 34,600 30%
outflows for Drainage
System .
System accounting
center
%]
=
o
E
Quality-controlled
precipitation from
Precipitation Calculation Oakdale CIMIS station, 10 15%
estimated drain surface
g area
‘g OID boundary outflow
g Dgunwater Calculation measurements, estimated 38,000 2506
g utflow area represented by
c measurement sites
"DE NRCS soils data, publisheq
Drain Seepage Calculation Zigr%zgt(ea J%&Zﬁt;’g :;);I;ype, 6,500 35%
estimated wetted duration
[2)
=
o
5
o
CIMIS reference ET,
Drain. Calculation estim_a_ted evaporation 300 20%
Evaporation coefficient, estimated
wetted surface area
Drain Riparian . CIMIS reference ET’. .
ET Calculation estimated crop coefficient, 200 20%
estimated riparian area
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Reduced inflows into New Melones due to reduced precipitation and snow accumulation in the
watershed typically correspond to years with reduced precipitation and increased evaporative
demand in the OID service area. Based on allotment, total water year pigtation and irrigation
season reference evapotranspiration, the years 2015 to 2024 have been assigned to wet or dry year
types for purposes of discussion of water uses in OID over time and the corresponding water
budgets. These factors along with the tdrologic year types by year are listed in Table-2.

Based on the analysis of surface water allotment, precipitation, and ETour years between 2015
and 2024 were assigned to wet year types and six years were assigned to dry year types. The wet
years of 2017, 2019, 2023, and 2024 each had a full allotment and precipitation greater than the
average of 13.7 inches. Irrigation seson ET tended to be lower for the wet years, averaging
approximately 45.7inches. The dry yeas of 2015 and 2021 had patrtial allotments, while all other
years between 2016 and 2024 had full allotments. Although 2016 had above average precipitation
and a full allotment, it was selected as a dry year due to its occurrence following four previous dry
years (including three consecutiveyears with a partial allotment 2013-2015); it was also noted as
a dry year on the San Joaquin Valley Water Year Index. Each of ttiendry years had below

normal precipitation, with all dry years averaging approximately 10.2 inches. The dry years also
tended toexhibit higher ET, with an average of approximately 47.0 inches.

In addition to having reduced surface water supplies in some dry years, these years have below
normal precipitation, resulting in increased crop irrigation requirements. Thus, in dry years OID
faces increased irrigation demands. These increased demands amipled with reduced surface
water supply in partial allotment years.

Table 5-2. 2015 to 2024 OID Allotment, Water Year Precipitation, and Irrigation Season ET o,
and Hydrologic Year Type.

Irrigation Number Surface Water | Precipitation, Hydrologic
Year Start End of Days Allotment in ETo, in Year Type
2015 | 18Mar | 10-Oct 207 Partial 11.3 44.3 Dry
2016 | 29Mar | 27-Oct 213 Full 15.9 46.7 Dry
2017 | 31-Mar | 27-Oct 211 Full 22.5 46.1 Wet
2018 | 29-Mar | 26-Oct 212 Full 9.8 46.2 Dry
2019 1-Apr 29-Oct 212 Full 15.1 43.2 Wet
2020 | 01-Mar | 26-Oct 605 Full 9.6 49.0 Dry
2021 | 03Mar | 25Oct 237 Partial 7.2 48.8 Dry
2022 | 01-Mar | 25Oct 239 Full 7.5 47.1 Dry
2023 09-Apr | 30-Oct 205 Full 22.9 40.6 Wet
2024 | 18Mar | 28-Oct 225 Full 15.5 45.4 Wet
Wet Year Averagg 19.0 43.8
Dry Year Averag 10.2 47.0
Overall Average 13.7 457
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5.5 Water Uses

The District supplies irrigation water for agriculture as well as domestic drinking water for
subdivisions outside of the City of Oakdale service aré&a The District ceowns three reservoirs
with the SSJID that are managed by the Tham Project and Power Authority for storage, power
generation, recreation, and water sports. OID continues to beneficially use available water supplies
in a variety of waysthose water uses are described in greater detail in the remainder of this
section.

5.5.1 Agricultural

Agricultural irrigation is by far the dominant
water use in OID. Betweer2015 and 2024, there
was an average of approximately63,900 acres
of crop land, including an average of roughly
1,800 acres of fallow or idle lands. As shown in
Table 53, the dominant crop in OID has
transitioned from pasture (Figure 5-2) to
almonds. Over this period, pasture averaged
roughly 21,900 acres and doublecropped
summer corn and winter grain (primarily oats)
was grown on an average of 000 acres. Both of Figure 5-2. Pasture near Oakdale.
OEAOA AOI PO AOA AOOI AEAOAA xEOE OEA AOAAG6O
extensive livestock and dairy operations, and together accounted for an averageddfb of the

$ E O O Ofal&roppad ar€dl during this period Permanent crops in OID, including almonds, fruit
trees, grapes and walnuts accounted for an average38,500 acres or53% of the total cropped
area. Almond acreage increased neartyo-fold between2015 and 2024, from 17,500 acres to
31,300acres; in 2017, it surpassed pasture acreage to become the most common crop grown in
OID.Rice acreage has seen a dramaB®% reduction from 2,600 acres to 300 acredetween 2015
and 2024.During this period, rice was grownon an average o700 acres or1% of the cropped area.

The WRP identifiad annexation of approximately 4,250 acres within the OID sphere of influence as
part of the preferred alternative for implementation. Annexation provides additional funding to
finance various infrastructure and operational improvements under the WRP while providing
additional public benefits of decreased groundwater use for irrigation and increased groundwater
recharge from deep percahtion of surface water used for irrigation. As of 224, OID has annexed
over 10,500acres, surpassing WRPagls.The crop area associated with annexations is reflected in

10 OID surface water is provided for agriculture. OID owns and operates a rural water system to provide
groundwater for domestic drinking water and acts as the trustee for several Improvement Districts to do the
same.
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the OID crop acreages presented in Table®and Figure 5311 with the most noticeable annexation
over the last 10 years being roughly 1,150 acres between 2015 and 2016.

For purposes of estimating crop water requirements, an analysis of crop water use coefficients was
conducted using spatially distributed estimates of actual crop evapotranspiration (EF?)

developed by SEBAL North America and the Irrigation Training and Research Center (ITRC). SEBAL
North America applied the Surface Energy Balance Algorithm for Land (SEBAL) and ITRC applied
the energy balance approach referred to as Mapping EvapoTranspii@n at high Resolution with
Internalized Calibration (METRIC) to estimate EJusing Landsat satellite imagery. Additionally,
recognizing the importance of quantifying ET, OID funded a study applying METRIC to develop
spatially distributed estimates of ETfor 2016 (described below). A total of five years of spatially
distributed ETaresults were available with spatial cropping data, including 2008, 2009, 2010, 2013,
and 2016. Total2016 METRIdrrigation season ET,for the OID service area is shown in Figure-8.

While METRIC isa widely acceptedmethod for estimating ET,, OID funded a studyto review
METRICestimatesin direct comparison toground-basedET, quantification methods, explore
alternative remote-sensing techniques andimprove overall understanding of and confidence irETa
estimates(OID, 2023. The studywas initiated in 2016 with the objective of comparing ETa
accuracy and consistencyy crop betweentwo ground-basedmethods (Eddy Covariance and Tule
Systems)and three remote sensingmodels (METRIC, 8nplified Surface Energy Balanc@SSEB, and
Combined NDVI and Root Zon#/ater Balance Models)The study concluded that METRIC ET
estimatesaligned most closelywith the Eddy Covariancenethod dataand recommendedusing
crop coefficients derived from the 2016 METRIC model to calculate Efor developing District
water budgets(OID, 2023)

Table 5-3. OID Crop Acreages2015 to 2024.

Crop Acreage by Year
Crop 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | Average
Pasture | 26,981 | 24,438 | 22,816 | 20,919 | 20,458 | 20,082 | 19,049 | 18,631 | 18,119 | 17,464 | 20,896
ggﬁia“d 8,103 | 8,523 | 8,569 | 7,042 | 6,924 | 6,787 | 6,337 | 6,220 | 5977 | 5852 | 7,033

Almonds | 17,503 | 22,774 | 24,348 | 27,647 | 28,658 | 28,970 | 30,511 | 31,347 | 31,489 | 31,264 | 27,451
Walnuts | 3,427 | 4,636 | 4,895 | 4,918 | 5,134 | 5,279 | 5,244 | 5,257 | 5,178 | 5,120 | 4,909

Rice 2,556 | 1,313 | 723 350 350 334 272 321 292 292 680
Other 1,039 | 1,040 | 1,036 | 534 1,160 |1,307 | 1,384 | 1394 |1,399 |1493 |1179
Idle 845 948 1528 | 1,405 | 1,965 | 2,120 | 2,206 | 1,804 | 2,491 | 2,442 | 1,775
-(I;?:Je[l)lped 59,610 | 62,724 | 62,386 | 61,410 | 62,683 | 62,759 | 62,797 | 63,170 | 62,452 | 61,484 | 62,148
VTVC/)Itjllle 60,455 | 63,672 | 63,915 | 62,814 | 64,648 | 64,880 | 65,003 | 64,974 | 64,943 | 63,927 | 63,923

11 Crop acres in Table 83 and Figure 53 are somewhat less than reported in annual crop reports prepared by
OID due to those reports being based on assessed acres rather than crop acres. Assessed acres have been
decreased by 7.5 percent to estimate irrigad acres for purpose of preparation of this AWMP.

12 Note that actual ET, or E{, is equivalent to crop ET, or ET, for purposes of this AWMP. In some instances,
ET represents optimal growing conditions due to the manner in which it is estimated and may be greater than
ETa
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Figure 5-3. OID Cropping,2015 to 2024.
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Figure 5-4. OID Spatially Distributed Seasonal Actual ET from METRIC 2016 Irrigation Season.
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Based onthe ETOAOOI 60 AT A OPAOEAI AOi D AAOA 1T AOAET AA £EOI
Statistics Service (NASS) Cropland Data Layer program and the California Department of Water
Resources (DWR), consumptive use patterns of OID crops over time were analyzed, rafies were
then divided by quality-controlled reference evapotranspiration (ET) data from the Oakdale CIMIS
station to calculate crop coefficients for the irrigation season. These crop coefficients were then
combined with ET, from other years to estimate cop ET,over time.

As part of the 2025 AWMP update, OID also funded another study utilizing newly available
OpenET3 data to calculate and refine crop coefficients for doubteropped summer corn and

winter grain (primarily oats). Spatial ET, values from OpenET and Evalues (reference ET) from
Spatial CIMIS4 between 2020 and 2024 were used to calculate crop coefficients of delineated
double-cropped parcels. OID continues to evaluate and incorporate newly available data related to
ET and ET, such as OpenET, into its water management and accounting, as opportunities arise.

The California Department of Water Resources Integrated Water Flow Model (IWFM) Demand
Calculator (IDC), a daily root zone water budget simulation model, was run for each crepil
combination within the District to estimate the portions of total ET suppled from applied water
(ETaw) and from precipitation (ETp). Seven crop groups (pasture, oats and corn, almonds, walnuts,
rice, other, and idle)and four soil types (clay, clay loam, sandy clay loam, and sandy loam) were
modeled using IDC, resulting in 28 ifferent crop-soil combinations. Unit ET values for each crep
soil combination were multiplied by the corresponding cropped acres by soil type in each year to
compute total water volumes consumed for agricultural purposes.

The consumptive use of water by crops in OID ranges from approximate®t.5inches of total crop

%4 Al O @ lgrépeskttadberies &herries, vegetable$ to approximately 51.2 inches for rice

(Table 54)15. ETyranges from approximately24.4inches for other to41.9E1T AEAO &£ O OEAAS8
two major crops are pasture and almonds. Average total crop ET for pasturedi.2 inches with

approximately 32.6 inches derived from applied irrigation water and average total crop ET for

almonds is41.4inches with approximately 32.9inches derived from applied irrigation water. As an
areaweighted average(excluding idle), total crop ET in OID igl1.1 inches, with approximately32.7

inches derived from applied irrigation water. The remainder of the crop ET is derived from

precipitation, as described previously.

13 OpenET derivesETaon a 30m grid usingi 01 OEP1T A x Al 1 ZAOOAATI EOEAAh OAOQGAI 1 EOQ/
OAI T OAZOAT OEIT C a Adchhasddli’-Bdsdd Aatatets AohiGandsatand3 AT OET Al Z ¢

143 D A O E A dlerivé#s)ETo pn3a 2km grid usingthe ! 3 #v&rgjon of0 AT | AT Z - equafich with E

OAOAIT 1 EOAZ A A OE Géostatibhhry @peratianAl ErviloAntentdl Sajellittand interpolated CIMIS

ground station measurements of air temperature, humidity, and wind speed

15 Crop ET values are presented in Table-% on a calendar year basis to capture total ET, &I and ETr

within OID. The vast majority of ET and E occurs during the March to October irrigation season, with

some residual ET occurring following cessation of irrigation in November, particularly on pasture and

orchard ground.
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Table 5-4. Average Acreages andAnnual Evapotr anspiration Rates for OID Crops, 2015-2024.

Crop Average Acres Average Evapotranspiration (in)
ET ETaw ETpr
Pasture 20,896 41.2 32.6 8.6
Oats and Corn 7,033 38.7 313 7.4
Almonds 27,451 414 32.9 8.6
Walnuts 4,909 43.4 34.5 8.9
Rice 680 51.2 41.9 9.3
Other 1,179 315 24.4 7.1
Idle 1,775 6.9 0.0 6.9
Totals excl. Idle 62,148 411 32.7 8.5

ET and ETw vary substantially between wet and dry years due to differences in overall evaporative
demand and differences in the amount of accumulated rainy season precipitation available to
support crop growth and offset crop irrigation requirements. For the 2015a 2024 period, wet

year ET averaged approximatelyt1.4 inches while dry year ET averaged approximately 40.9 inches.
Wet year ETw averaged approximately 30.5 inches while dry year Bl averaged approximately

34.1 inches.

Additional information describing crop ET over time is included in Section 5.7Annual crop ET
varied between approximately 193,000 af and 226,000 af during the 2015 to 2024 period, with an
average annual volume of 212,000 af. Approximately 169,000 af were derived from applied
irrigation water (80%) and 43,000 af were derived from precipitation (20%).

Other agronomic uses of applied water in OID include prierigation of corn and oats, ensuring late
season deep moisture and providing frost protection for orchards and vineyards. Due to the low
salinity of OID irrigation water, the required leaching fraction is negligible for the crops grown in
the District. Agronomic water use is estimied and described in greater detail in Sectiob.10.

5.5.2 Environmental

The District was a member of the San Joaquin River Group Authority along with Merced Irrigation
District (Merced ID), Modesto Irrigation District (MID), Turlock Irrigation District (TID), South San
Joaquin Irrigation District (SSJID), Friant Water Users Awority (FWUA), the 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 Francisco. The San Joaquin River
Agreement was a cooperative effdrdeveloped by urban, agricultural, environmental and
governmental agencies to meet flow obligations at Vernalis on the San Joaquin River southeast of
Tracy. Under 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 salmon survival. VAMP
was initiated in 2000 and ended in 2011.
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Under VAMP, OID and other member agencies were responsible for releasing supplemental water
to provide spring (April Z May) pulse flows to encourage outmigration of young fall run Chinook
salmon. The required supplemental pulse flows varied from year to ye depending on existing flow
conditions in the River and previous year conditions. Additionally, OID made available 15,000 af of
water each year to the U.S. Bureau of Reclamation (USBR), plus the difference between 11,000 af
and the OID supplemental floweleases.

Thus, OID made available approximately 26,000 af in each year of the agreement, with a portion of
the water used to provide spring pulse flows, which were conveyed through the OID distribution
system to the Stanislaus River. The remainder of the water wasade available to USBR at New
Melones Reservoir tdbe usedA O OEA " OO A A Gabitboriz&dpGrpoSed Dypically, UEBRO
released the additional water during other times of the year or carried it over in storage to the
following year and then releasé it. Objectives of releases of the additional water included various
fish and wildlife benefits such as additional instream flows on the Stanislaus River during the
months when fish are present, ramping of flow changes on the River following high flow peds,
implementing pre-VAMP 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 New Melones Reservoir fore purpose of using the additional water
to augment flows in subsequent dry years.

The total volume of water provided by OID for pulse flows or to USBR for other environmental
purposes on the Stanislaus and San Joaquin rivdrem 2000 to 2010 issummarized in Table 55.

As suggested by Table-5, the need for OID supplemental 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 which OID provided supplemental water were the
partial allotment years of 2007 and 2008.

Additionally, OID partnered with the USFWS starting in 2010 to complete the Honolulu Bar
Floodplain Enhancement Project on the Stanislaus RiveSince completion, the District has
continued work with Fishbio and River Partners to ensure native habitat establishment and
revegetation.Also, OlDalong with SSJIDthrough the Tri Dam Projecthave continued toinvest in
fishery studies, habitat surveys, predatory monitoring, irmigration and out-migration fish counts,
etc. on the Stanislaus Rivesach year Duiing the winter of 2011-2012, OID also constructed and
managed wetlands as part of the Union Slough Water Quality Enhancement Project.
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Table 5-5. Annual OID Supplemental Water and Additional Water
released to USBR under VAMP, 200@ 2010 16.

CHKDALE IRAIGATIH i

OID Supplemental OID Additional Water
Year Water (af) Released by USBR (af) Total
2000 7,300 18,785 26,085
2001 7,365 18,635 26,000
2002 3,795 17,752 21,547
2003 5,039 25,424 30,463
2004 5,880 17,696 23,576
2005 0 26,033 26,033
200617 0 26,000 26,000
2007 2,185 23,815 26,000
2008 7,260 18,740 26,000
2009 0 26,000 26,000
2010 0 26,000 26,000
Average 3,529 22,262 25,791

5.5.3 Recreational

The District co-owns three reservoirs with SSJID that are managed by
the Tri-Dam Project and Power Authority for storage, power
generation, recreation and water sports. These reservoirs include the
Beardsley Reservoir and Donnells Reservoir (Figure-5) above New
Melones Reservoir and Tulloch Reservoir below New Melones. As part
of its Federal Energy Regulatory Commission relicensing of the Tri Da
Project (2006), Tulloch Lake was required to develop a Shoreline
Management Plan and a Recreation Plan to, among otherbs, protect
and enhance the scenic, environmental, and public recreational value o
the reservoir.

i1 7T /&£ OEAOA OAOGAOOT EOO TEA 100
OEA OAOAOOI EOO EO 11 06 OOOAASG Al O
to support recreation activities. Rather, the storage of water in the
reservoirs supports recreational activities.

Figure 5-5. Donnells
Reservoir.

5.5.4 Municipal and Industrial

The District currently provides domestic water from District-owned groundwater wells for 473
service connections within the rural water system (RWS) it owns and operates. OID also serves as
the trustee of five separate improvement districts [Ds) with a total of 290 service connections

16 Based on San Joaquin River Group Authority annual technical reports from 2000 through 2011, available at
www.sjrg.org/technicalreport/default.htm |. Although OID made 26,000 af of additional water available, no
water was released by USBR for VAMP in 2011.

17 Based on technical reports, it is unclear whether the 26,000 dtreleased to USBR in 2006 were released

for environmental benefits.
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Water is provided in four of these five IDs from deep wells that are individually owned by each
improvement district. One of the IDs is now provided water through a single point of connection to
OEA #EOU 1T £ |/ AEAATI A6O xAOAO OID Qdif AbnitosEhdwatex AO AT T 00
guality in both the RWS and improvement districts as required by state and local law.

The homes within the RWS are metered and charged accordingly based on usage. The homes
within the improvement districts are not metered, but the groundwater pumps supplying water are
metered. Annual use for the RWS and improvement districts is summarizéd Table 56. A map of
rural water system and improvement districts is provided in Figure 56.

The rural water systems and domestic water improvement districts are outside the city limits of
Oakdale. Within the city limits, water is provided by the City of Oakdale (City) through a series of
groundwater wells. OID ceased deliveries of irrigation watewithin the city limits of Oakdale in

2005. The old age of the distribution system, disproportionately high maintenance costs, and cost of
compliance with California Government Code Title 17 were factors contributing to the
discontinuation of service. Hovever, OID is currently providing surface water for irrigation to two

City parks totaling 17 acres that were previously dependent on groundwater and is evaluating
delivery of surface water for irrigation of additional City parks.

Table 5-6. Annual Use of Domestic Water for OID Rural Water Systemand Improvement
Districts, 2015 -2024.

Rural Water System Improvement
Year (af) Districts (af)
2015 470 394
2016 458 421
2017 516 478
2018 540 557
2019 533 46918
2020 582 553
2021 591 456
2022 623 475
2023 518 418
2024 598 473
Average 543 469

18 Potential issues were identified for three flowmeters in August and September of 2019 that impacted data
guality. The nine-year average for remaining years between 2015 and 2024 was used to estimate 2019
volume.
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Figure 5-6. OID Improvement Districts and Rural Water Systems.

5.5.5 Groundwater Recharge

Groundwater recharge that occurs within OID consists of passive seepage from OID canals and deep
percolation of precipitation and applied irrigation water. Conditions are generally not conducive to
artificial recharge due to the presence of hardpan withimany portions of OID. Rather, distributed,
passive recharge replenishes the Eastn San Joaquin and Modesto subbasins to the benefit of OID
water users, communities within OlQand surrounding areas that share the groundwater resource.

Irrigation water recharge estimates were derived from the water budget analysis. Canal and drain
seepage were calculated based on soil characteristics along with estimated canal and drain wetted
perimeters, overall lengths, and wetting frequency. Deep pentation of applied irrigation water

was calculated as the closure term of the farmed lands water budget. Seepage and deep percolation
volumes for2015 to 2024 are summarized in Table 57 along with total recharge expressed as a
volume and as a depth of wagr relative to the cropped area in each year.

Total recharge between 2015 and 2024 ranged from approximately 62,000 af to 115,000 af per
year, or from 1.0 af to 1.8 af per cropped acre per yeaks expected, average total recharge was
higher in wet years than in dry years. Overall,;oaverage, total recharge was estimated to be
approximately 88,000 acft per year (1.4 af/acyr), with approximately 35% of recharge originating
from deep percolation of applied water, 33% of recharge originating from canal seepage, 25% of
recharge originaing from deep percolation of precipitation and 7% of recharge originating as
seepage from drains.
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Table 5-7. OID Total Groundwater Recharge, 2015 to 2024.

Hydro - . Deep Deep

USBR logic Canal Drain Percolation | Percolation of Total Recharge

Year Allot - Seepage | Seepage ; N
Year of Applied Precipitation
ment (af) (af)
Type Water (af) (af)
(af) (af/ac)

2015 | Partial Dry 27,446 6,135 15,535 12,583 | 61,699 1.0
2016 Full Dry 28,242 6,313 37,345 29,994 | 101,894 1.6
2017 Full Wet 27,977 6,254 17,285 33,051 | 84,567 1.4
2018 Full Dry 28,085 6,283 15,534 13,818 | 63,719 1.0
2019 Full Wet 27,961 6,283 33,909 22,812 | 90,965 1.5
2020 Full Dry 31,654 7,113 41,079 12,096 | 91,942 15
2021 Full Dry 31,259 7,024 39,733 12,436 | 90,452 14
2022 Full Dry 31,522 7,084 48,914 11,998 | 99,518 1.6
2023 Eull Wet 27,038 6,076 42,415 39,785 | 115,314 1.8
2024 Full Wet 29,650 6,669 18,601 28,442 | 83,362 14

Wet Year Average 28,157 6,321 28,052 31,023 | 93,552 15

Dry Year Average 29,701 6,659 33,023 15,487 | 84,871 14

Overall Average 29,083 6,523 31,035 21,702 | 88,343 14

Under SGMA, there is an increasing focus on groundwater management (including groundwater
recharge activities) as GSPs are implemented. OID utilized tivater budgetresults to quantify
groundwater rechargeon an annual water year basi®ccurring from the use of surface waterthese
results are available in Attachment GThey are quantified separately for the portion of OID to the
north of the Stanislaus River, which is within the Eastern San Joaquin Subbasin, and for the portion
of OID to the south of theéStanislaus River, which is within the Modesto Subbasin.

Groundwater recharge net of groundwater pumping?® for the entire OID service areavas
calculated by subtracting measured OID and estimated private pumping volumes from total
recharge volumes. Net recharge estimates for the study period are provided in Table85

The only year with negative net recharge during this period was 2015, which was a historic year
with the first ever allotment to OID farmed landsince the construction of New Melonefeservoir
in 1979. 2015 was arextremely dry year, the third subsequent year with a partial allotmenfrom
New Melones Reservoir in accordance with the 1988 Agreemeahd the fourth subsequentdry
year. Excluding 2015, net recharge varied from approximately 3,000 af to 68,000 af per year
between 2015 and 2024, or from 0.1 af to approximately 1.1 af per cropped acre per year. On
average, net recharge was estimated to be approximately 26,000 af peray (0.4 af/acyr).

19 Total groundwater pumping includes OID and private pumping for irrigation, as well as recycled water
used by OID for farmed lands (see Section 4.4), which is assumed to have originated as groundwater.

Final 5-17 March 202 6



olbD
P~

-
e

= 2025

AGRICULTURAL WATER WATER
MANAGEMENT PLAN BUDGET
Table 5-8. OID Net Groundwater Recharge,2015 to 2024.
rf . Total roundwater
Year S\/Ua?ecre Ii)é(;rrolTo gic Rec%grge © gzmdpir?ge Net Recharge
Allotment ype (af) (af)
(af) (af/ac)

2015 Partial Dry 61,699 90,516 -28,818 -0.5
2016 Full Dry 101,894 60,424 41,470 0.7
2017 Full Wet 84,567 65,613 18,955 0.3
2018 Full Dry 63,719 60,307 3,413 0.1
2019 Full Wet 90,965 55,243 35,723 0.6
2020 Full Dry 91,942 61,247 30,695 0.5
2021 Partial Dry 90,452 70,477 19,975 0.3
2022 Full Dry 99,518 64,403 35,115 0.6
2023 Full Wet 115,314 47,261 68,053 11
2024 Full Wet 83,362 50,120 33,242 0.5
Wet Year Average] 93,552 54,559 38,993 0.6
Dry Year Average 84,871 67,896 16,975 0.3
Overall Average 88,343 62,561 25,782 0.4

Net groundwater recharge tends to be greater in wet, full allotment years due to increased deep
percolation of precipitation. Additionally, all else equal, groundwater pumping increases in dry
years to supplement decreased surface water supplies and to sy increased crop irrigation
requirements. The maximum total groundwater pumping within OID occurred in 2015, the third
subsequent year with a partial allotmentfrom New Melones ReservoirNet wet year groundwater
recharge averaged approximately 39,000fdbetween 2015 and 2024, while net dry year recharge
averaged approximately 17,000 af.

5.5.6 Transfers and Exchanges and Releases

Voluntary water transfers and water sales provide a basis for funding improvements to the OID

OUOOAI

Ol AAO OEA $EOOOEAOBO 7208
rate increases to OID customers that would otherwise be needed accomplish this same purpose.

OID has participated in numerous water transfers and sales in the past and continues to seek
opportunities for mutually beneficial temporary water transfer and sale agreements with water
users (agricultural, urban, and others)utside of the District.
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OID began participating in temporary water transfers in 1992 with a 20,000 af transfer to the State
Drought Water Bank (Bank), and by the end of 2004, had transferred a total voluroéover
289,000 af to four different recipients, including the Bank, Stockton East Water District (SEWD), the
USBR, and VAMP. Water transferred to SEWD is predominantly for municipal and industrial use,
but has also been provided on occasion for
agricultural irrigation purposes. The VAMP and
USBR transfers were primarily for
environmental uses, such as to encourage
outmigration of fall run Chinook salmon smolt
(Figure 5-7), as described previously in Section
5.2.2. In addition to environmental uses,
transfers have been integrated into Central
Valley Project (CVP) operations, ending 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.

OID has continued water transfers in recent yeargrom 2015 to 2024, transfers included SEWD,
San Luis & Deltaviendota Water Authority, DWRand BantaCarbona Irrigation District as shown in
Table 59. Over this period, the District has transferred approximately 103,000 af, or an average of
10,300 af per year

Table 5-9. OID Water Transfers, 2015 to 2024.

Annual Transfer Volume, acre -feet
. Banta-
Year San Luis & Carbona
SEWD USBR Delta-Mendota DWR Irrigation Total
Water Authority D?strict

2015 0 0 5,750 5,750 0 11,500
2016 0 0 25,250 25,250 0 50,500
2017 0 0 0 0 0 0
2018 0 0 15,655 15,655 0 31,310
2019 0 0 0 0 0 0
2020 650 0 0 0 0 650
2021 501 0 0 0 0 501
2022 6,910 0 0 0 0 6,910
2023 600 0 0 0 75 675
2024 0 0 0 0 0 0
Totals 9,161 0 46,655 46,655 75 102,546
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5.5.7 Other Water Uses

Other incidental uses of water within OID include watering of roads for dust abatement,
construction water, private ponds, agricultural spraying, and stock watering by OID water users.
The volume of water used for such purposes is very small relative taher uses and, thus, not
itemized, but is accounted for in the water budget as part of the volume of farm deliveries.

5.6 Drainage

5.6.1 Reclamation Pumping within OID

In OID, runoff from precipitation and applied
irrigation water is collected in a system of
private and District drains that typically follow
natural drainage paths. The District has 40
reclamation pumps (Figure 58) located along
these drains that are opeated during the
irrigation season to capture and reuse
drainwater or lift drainwater for reuse by MID
and SSJID. Additionally, some lands within OID
are irrigated all or in part through private
reclamation pumping. Reclamation pumping

by OID and privatelandowners within OID
between 2015 and 2024 is summarized in
Table 510. The volume of water pumped for
reuse by MID and SSJID is included in volumes summarized in Section 5.6.2.

Figure 5-8. Reclamation Pump.

Table 5-10. Reclamation Pumping within OID, 2015 to 2024.

Surface Water Hydrologic Reclamation Pumping (ac -ft)

Year Allotment Year Type OID Private Total
2015 Partial Dry 3,337 3,235 6,572
2016 Full Dry 4,413 2,752 7,165
2017 Full Wet 3,978 3,187 7,166
2018 Full Dry 3,616 3,577 7,193
2019 Full Wet 3,508 3,093 6,601
2020 Full Dry 3,613 3,521 7,134
2021 Partial Dry 3,848 3,932 7,780
2022 Full Dry 2,947 3,820 6,767
2023 Full Wet 3,300 2,984 6,284
2024 Full Wet 3,020 3,294 6,314
Wet Year Average 3,452 3,140 6,591
Dry Year Average 3,629 3,473 7,102
Overall Average 3,558 3,340 6,898

Final 5-20 March 202 6



olD
P~

=" 2025
AGRICULTURAL WATER WATER
g\\@ MANAGEMENT PLAN BUDGET
Between 2015 and 2024, OID reclamation pumping varied between approximately 2,900 af and
4,400 af per year with an average of 3,600 af per year, and private reclamation pumping varied

between 2,800 af and 3,900 af per year with an average of 3,300 af peay. Total reclamation
pumping within OID varied from 6,300 af to 7,800 af per year with an average of 6,900 af per year.

In general, reclamation pumping is greater in dry years than wet years in order to supplement
decreased surface water supplies and/or satisfy increased crop irrigation requirements. Wet year
reclamation pumping averaged approximately 3,100 af between 201&nd 2024, while dry year
reclamation averaged approximately 3,500 af.

OID and private reclamation pumping has decreased in last ten years relative to the ten yeprior
(i.e., 2005 to 2014). This is due to a more inconsistent supply of water and reduced overall volume
of water available in drains for reclamation in recent years, which is influenced by both increased
operational efficiency by OID (as described in the subguent section) and increased o#farm
efficiency by growers within OID (e.qg., transition from flood to micrerrigation) .

5.6.2 OID Boundary Outflows

As previously discussed, OID undertook and completed a systematic evaluation and ranking of the
boundary flow measurement sites in 2003 for the purpose of identifying the improvements needed
at each site and prioritizing measurement improvements among thsites to maximize cost
effectivenessPursuant to the ranking of outflow sites, OID has established flow measurement & 1
operational spillage sites and 4 drain outflow sites. The outflow sites represent more thar80% of
the total boundary outflows from OlIDandthe 13 operational spillage sites represenmore than

30% of the total operational spillage from the OID distribution system. Th®istrict plans to

continue to maintain andincrease the number of operational spill and boundary outflow sites
measured over time.

More recently, a detailed analysis was conducted by OID operations staff to delineate drainage
watersheds within the District. All drainage from a given watershed leaves the District at a single

I TAAOEI T8 ' AREOGETT Al 1 Uh Olohdkha@iany subfdeddatiioi gniother AOA A O

areas, drainage is completely captured and reused by OID or OID water users. The area of each
drainage watershed was used in conjunction with available boundary outflow data to estimate the
total boundary outflows from OID. Additionally, the delineation of drainage watersheds enables OID

to estimate drainage from individual areas, allowing for better evaluation of potential projects to
reduce or recover boundary outflows for use within OID, effectively increasingtt@ EOOOE A 08 O
available surface water supply.

Estimated total boundary outflows from OID for 2015 to 2024 are summarized in Table-51.

Annual boundary outflows ranged from approximately 34,000 af to 44,000 af, with an average of
38,000 af.It should be noted that these volumes exclude unmeasured intercepted stormwater

through the district conveyance and drainage system in the winter months. Intercepted stormwater

is not accounted for within the water budget, as winter storm flows do notdird 01 U DA OOAET
water management activities.
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Table 5-11. OIDAnnual Boundary Outflows, 2015 to 2024.

Surface Water Hydrologic Year | Annual Drainwater

Year Allotment Type Outflow (af)
2016 Full Dry 39,911
2017 Full Wet 42,107
2018 Full Dry 43,682
2019 Full Wet 34,073
2020 Full Dry 34,545
2021 Partial Dry 37,366
2022 Full Dry 39,021
2023 Full Wet 34,165
2024 Full Wet 34,693
Wet Year Average 36,260
Dry Year Average 39,165
Overall Average 38,003

Based on the period from 2015 to 2024, annual boundary outflows do not vary substantially, on

average, between wet and dry years. This is likely due in part to contrasting changes in inflows to

and outflows from the District drainage system that vary depeding on the hydrologic
characteristics of a given year. These flow path changes are summarized qualitatively in Tabl&s
However, boundary outflows do appear to show a decreasing trend over time. This decreasing

trend is influenced by a variety of fact® O h
boundary outflows by increasing operational efficiency and reducing operational spillage are

progressing.

AOO POi OEAAO AOGEAAT AA OEAOD

Based on the OID analysis of drainage watersheds, the destination of boundary outflows was

assigned to each drainage watershed and the volume of outflow to each drainage destination was

estimated. The areas contributing to each outflow destination are shawin Figure 59, along with
an estimate of the average annual boundary outflow volume.

The quality of OID drainwater has not been documented; however, it is considered suitable for

agricultural purposes, having been used for irrigation for many years in MID and SSJID. In recent

years, OID has coordinated and cooperated with SSJID and MIBhare boundary flow estimates
from OID that serve as inflows to the other districts to aid them in their water budgets and water
management and ensure consistent water accounting and that the best available information is

used.
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Table 5-12. General Effects of Hydrologic Year Type on OID Drainage System Flow Paths.

Drainage System Flow Wet Year Dry Year
Path Change Change Notes
Operational spillagefluctuates from year to
Operational Spillage Little or No Little or No | year butdoes not appear strongly related to
(Inflow) Change Change hydrologic year type based on currently
available data.
Farm tailwater does not appear strongly
. Little or No Little or No related to hydrologlc year type based on
Farm Tailwater (Inflow) currently available data. Improved onfarm
Change Change o L .
irrigation efficiencies may offset increased
applied water in dry years.
L Greater precipitation tends to occur during
Runoff of Precipitation o 2
. L the irrigation season of wet years, resulting in
and Direct Precipitation More Less . S .
increased runoff d precipitation and direct
(Inflow) R X
precipitation in the drains.
OID and Private Increased _rgclamatlon pumping occurs in dry
. : . . years to mitigate reduced surface water
Reclamation Pumping Slightly Less | Slightly More . ST
supply and/or increase crop irrigation
(Outflow) .
requirements.
Drain Seepage (Outflow)| Slightly Less | Slightly More Seepage tends .to.be greater during dry years
due to a longer irrigation season.
Riparian ET and Riparian ET and evaporation from drains
part: Slightly Less | Slightly More | tend to be slightly greater in dry years due to
Evaporation (Outflow) . .
increased evaporative demand.
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Average 2015-2024 Annual Outflow Destination

Average Annual

Outflow Destination Outflow (ac-ft)
Central San Joaquin Water Conservation District (CSJWCD) 5,200
Dry Creek 10,390
Lone Tree Creek 5,040
Modesto Irrigation District (MID) 6,820
South San Joaquin Irrigation District (SSJID) 4420
Stanislaus River 6,130

Total 38,000
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Figure 5-9. OID Drainage Watersheds, Outflow Destinations, and Average Annual Boundary
Outflow Volume 20,

5.7 Water Accounting (Summary of Water Budget Results)

The OID water budget structure was shown previously in Figure-&. The water budget was

prepared for three accounting centers: (1) the OID distribution system, (2) farmed lands within

OID, and (3) the OID drainage system. Additionally, the water budget ch@ summarized for the

/1)$ OAOOGEAA AOAA AO A xEITA jO$SEOCOODAMBacdom O " OAC
center representing the groundwater system is also included in Figure-5 to account for exchanges

between the vadose zone and the adigrs underlying OID; however, a complete budget for the

underlying aquifer is not calculated because not all subsurface inflows and outflows have been

estimated. Tabulated water budget results for each accounting center are provided in Tabled 5,

5-14, and 5-15, followed by the water budget for the OID service area as a whole (Tabld6).

20Figue5w AT AO 110 ET AT OPT OAOA AEAT GCAO ET /)$860 OAOOEAA A
annexed inrecent yearsare not believed to produce significant drainage.
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As depicted in Figure 51, extensive interconnection occurs among the accounting centers due to
recapture and reuse of water by both OID and directly by the water users. Specifically, surface
runoff of water applied to farmed lands flows directly back intahe District distribution system in
some cases, as well as into the District drainage system. Within the drainage system, reuse of water
originating as system spillage and surface runoff from farms is practiced by both the District and
individual water users. These methods of water recovery and reuse result in higher levels of
aggregate performance (i.e., efficiency) than would otherwise occur.

The water budget is presented on an annual calendar year time step (January through Decembper)

Underlying the annual time step is a more detailed water budget in which all flow paths are

determined on a monthly or more frequent time step. Unmeasured intercepted stormwater through

the district conveyance and drainage systesin the winter months is not accounted for within the

xAOAO AOACAOh AO xET OAO 0601 OIi AT xO0 Al 110 AEOAAO
Similarly, precipitation, evaporation, riparian evapotranspiration, and seepageccurring within the

distribution and drainage systemsduring the winter months are also notincluded in the water

budget, since the only water present in these systems during these months originatas

precipitation and doesnot AE OAAOI U DAOOAET OI /) sdfquantiikdAO | AT ACA
these flow pathswould be expected to have minimal impact orthe overall water budget, sincethe

direct precipitation into these areas is small andvinter storm flows generallyflow through the

systems. In the future, depending on data availabilityand District priorities , these flow pathanay

beincorporated into future water budget updates.

5.7.1 Distribution System Water Budget

| OAO OEA ¢npuv O1 ¢ngt DPAOET Ah OEA $EOOOCEA@8O AEOO
ranged from 165,000 af to 252,000 af with an overall average for the teyear period of 215,000 af.
These surface water inflows from the Stanislaus River are net of external transfers to SEWD or
USBR. The wet and dry year average for this period was roug$3,000 af and 217,000 af,
respectively. Although they are roughly equivalent heréi.e., within 10,000 af) system inflowswere
greater in dry years due to the fact that less precipitationvas available to support crop water
demands in OID and evaporative demands tend to be greaiterdry years. As a result, additional
irrigation deliveries were needed to maintain crop production. However, thisrend can be
counteracted by a partial allotment, which will result in reduced system inflows during certain dry
years(e.g., 2015)

Other sources of supplynclude OID groundwater pumping, drainwater reuse, tailwater reuse,
recycled water discharged to the OID distribution system, and precipitation directly entering the
distribution system. As indicated in Table 513, OID groundwater pumping ranged from 1,30@f to
12,600 af between 2015 and 2024 with a wet year average of 1,700 af and a dry year average of
4,100 af. The overall average for the tepear period was 3,100 af. The District groundwater

21 Water budget results on a water year basis (October through September) are also available in Attachment
F.

22 This system inflow total includes up to 2,260 af divertedrom the Stanislaus River downstream of Goodwin
Dam through three pumps. This is described in more detail in Section 4.2.1.
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pumping decreased drastically from 12,600 af in 2015 to 3,600 af in 2016 and continued to
decrease gradually to 1,300 af in 2024. This decrease in pumping can be attributed to distribution
system improvements including but not limited to canal automationAdditional pumping in 2015 (a
dry year) reflects increased crop water demand due to dry conditions and increased evaporative
demand, as well as operation of wells by OID to offset reduced surface water supply due to
OECT EEZEAAT O OAA OA nwihdr dnEykars/(201%,02018, 2020, 2001 akd 2022)
when surface water supply remained available, minimal additional pumpingvas needed to meet
the water demand.

OID drainwater reuse ranged from 2,900 af to 4,400 af between 2015 and 2024 with a wet year
average of 3,500 af and a dry year average of 3,600 af. The overall average for theytar period

of the water budget was 3,600 af. The annual reuse of drainveaitby OID is relatively steady
because the cost of pumping to reclaim the water is relatively low and the pumps are located in the
lower portions of the distribution system, providing a readily available source of supply without the
need to route water through the system from Goodwin DamAs described previously, drainwater
reuse between 2015 to 2024 was lower than reuse between 2005 and 2014 due to multiple factors,
including both increased operational efficiency by OID and increased darm efficiency by growers
within OID.

OID tailwater reuse is a minor flow path that has been quite steady over time, varying between
1,400 af and 2,300 af between 2015 and 2024 with an average of approximately 1,900 af per year
regardless of the year type. Similarly, the reuse of recycled veatby OID has been relatively steady
over time and is estimated to be 2,100 af annually between 2015 and 2024. The estimated
contribution of direct precipitation to the OID water supply is very small, ranging from about 30 af
to 150 af between 2015 and 2@4, with an average oB0 af.

Overall, OID groundwater pumping, drainwater reuse, tailwater reuse, and recycled water reuse
represent a total supply of approximately 12,000 af in dry years (5% of average dry year supply)
and 9,300 af in wet years (4% of average wet year supply).

4EA TAEAAOQEOGAO T &£ /1 )$60 xAOAO 1T PAOAOGEIT O AOA Ol
deliveries to Knights Ferry water users and annual contracts for outside water sales). Comparing

total deliveries to meet irrigation demand and transfers of watethrough the OID distribution

system to total water supply, net of precipitation (which is small and essentially impossible to

manage for), aelivery Fraction (DF) may be calculated to provide an indicator of distribution

system performance. The DF is aallated by dividing total deliveries from the distribution system

to meet various objectives by total supply, net of precipitation. For OID, the DF ranged from 0.79 to

0.82 between 2015 and 2024 with an average of 0.81. The DF has been similar in wet dryd

years.
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Table 5-13. OID Distribution System Annual Calendar Year (January to December) Water Budget Results, 2015 to 2024.

Inflows (ac-ft) Outflows (acft)
Irrigation Hydro- District District District
Season logic Ground- Drain- Tail- Recycled to Transfers Deliveries | Deliveries
Number of USBR Year System water water Precipi- water Distribution (VAMP Pulse | to Knights | to Annual Riparian Evapo Operational Farm Deliveries
Year Days Allotment Type Inflows Pumping Reuse tation Reuse System Flows) Ferry Contracts ET ration Spillage Seepage (Closure)
2015 207 Partial Dry 164,988 12,590 3,337 75 2,108 2,097 0 2,430 1,908 1,124 1,742 7,665 27,446 142,881
2016 213 Full Dry 193,139 3,577 4,413 100 1,382 2,103 0 2,430 2,577 1,053 1,631 9,563 28,242 159,218
2017 211 Full Wet 195,975 2,451 3,978 77 1,898 2,097 0 1,775 2,512 1,217 1,886 9,397 27,977 161,713
2018 212 Full Dry 209,347 2,874 3,616 106 1,754 2,097 0 1,771 3,860 1,225 1,897 12,596 28,085 170,359
2019 212 Full Wet 211,607 1,686 3,508 99 1,895 2,097 0 1,862 4,768 1,132 1,754 12,989 27,961 170,427
2020 240 Full Dry 237,154 1,495 3,613 151 1,500 2,103 0 2,080 5,925 1,185 1,836 12,677 31,654 190,660
2021 237 Partial Dry 245,560 2,333 3,848 35 1,887 2,097 0 2,144 4,450 1,274 1,974 12,021 31,259 202,639
2022 239 Full Dry 251,882 1,639 2,947 39 1,929 2,097 0 2,096 1,721 1,229 1,905 10,410 31,522 211,650
2023 205 Full Wet 214,346 1,363 3,300 34 2,050 2,097 0 1,688 5,948 1,060 1,641 10,605 27,038 175,210
2024 225 Full Wet 230,741 1,309 3,020 107 2,310 2,103 0 1,648 7,953 1,182 1,836 11,621 29,650 185,698
Minimum 164,988 1,309 2,947 34 1,382 2,097 0 1,648 1,721 1,053 1,631 7,665 27,038 142,881
Maximum 251,882 12,590 4,413 151 2,310 2,103 0 2,430 7,953 1,274 1,974 12,989 31,654 211,650
Wet Year Average| 213,167 1,702 3,451 79 2,038 2,099 0 1,743 5,295 1,148 1,779 11,153 28,156 173,262
Dry Year Average| 217,012 4,085 3,629 84 1,760 2,099 0 2,158 3,407 1,182 1,831 10,822 29,701 179,568
Overall Average| 215,474 3,132 3,558 82 1,871 2,099 0 1,992 4,162 1,168 1,810 10,954 29,083 177,045
Table 5-14. OID Farmed Lands Annual Calendar Year (January to December) Water Budget Results, 2015 to 2024.
Applied Water Budget Precipitation Budget
Irriga- Inflows (af) Outflows (af) Inflows (af) Outflows (af)
tion Deep Crop Deep
Season Hydro- Private Private Tail-water District Percolation Change | Consump Crop ET | Runoff | Percolatio | Change in
Num- logic Drain- Ground- Recycled | Crop ET of to Tail- of Applied in tive Use of of n of Storage
ber of USBR Year OID Farm water water to Farm Applied Drainage water Water Storage Fraction Precipi- | Precipi- Precipi- (Closure,
Year Days Allotment Type Deliveries Reuse Pumping Lands Water System Reuse (Closure) (af) (CCUF) Precipitation tation tation tation af)
2015 207 Partial Dry 142,881 3,235 75,830 1,168 162,498 42,973 2,108 15,535 0 0.73 46,095 34,556 2,995 12,583 -4,038
2016 213 Full Dry 159,218 2,752 54,744 1,168 144,228 34,926 1,382 37,345 0 0.66 89,868 48,619 9,329 29,994 1,925
2017 211 Full Wet 161,713 3,187 61,065 1,168 168,896 39,054 1,898 17,285 0 0.74 80,104 56,721 7,579 33,051 -17,247
2018 212 Full Dry 170,359 3,577 55,336 1,168 173,432 39,719 1,754 15,534 0 0.75 68,782 37,817 5,345 13,818 11,802
2019 212 Full Wet 170,427 3,093 51,459 1,168 160,369 29,973 1,895 33,909 0 0.71 83,989 53,962 4,461 22,812 2,753
2020 240 Full Dry 190,660 3,521 57,649 1,168 177,411 33,008 1,500 41,079 0 0.70 37,468 34,177 3,586 12,096 -12,391
2021 237 Partial Dry 202,639 3,932 66,047 1,168 198,222 33,944 1,887 39,733 0 0.72 63,270 27,688 6,742 12,436 16,404
2022 239 Full Dry 211,650 3,820 60,666 1,168 192,775 33,686 1,929 48,914 0 0.70 56,744 26,282 9,292 11,998 9,171
2023 205 Full Wet 175,210 2,984 43,801 1,168 149,166 29,531 2,050 42,415 0 0.67 89,892 60,254 6,833 39,785 -16,980
2024 225 Full Wet 185,698 3,294 46,709 1,168 162,010 32,088 2,310 40,460 0 0.68 84,277 51,527 4,454 28,442 -146
Minimum 142,881 2,752 43,801 1,168 144,228 29,531 1,382 15,534 0 0.66 37,468 26,282 2,995 11,998 -17,247
Maximum 211,650 3,932 75,830 1,168 198,222 42,973 2,310 48,914 0 0.75 89,892 60,254 9,329 39,785 16,404
Wet Year Average 173,262 3,140 50,758 1,168 160,111 32,662 2,038 33,517 0 0.70 84,565 55,616 5,832 31,023 -7,905
Dry Year Average 179,568 3,473 61,712 1,168 174,761 36,376 1,760 33,023 0 0.71 60,371 34,857 6,215 15,487 3,812
Overall Average 177,045 3,340 57,331 1,168 168,901 34,890 1,871 33,221 0 0.71 70,049 43,160 6,061 21,702 -875
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Table 5-15. OID Drainage System Annual Calendar Year (January to December) Water Budget Results, 2015 to 2024.

Inflows (af) Outflows (af)
Hydro- Tailwater to
logic Drainage District Private
Number of USBR Year Operational Runoff of System Drainwater Drainwater Drain-water Evapo

Year Days Allotment Type Spillage Precipitation Precipitation (Closure) Outflow Reuse Seepage Reuse ration Riparian ET

2015 207 Partial Dry 7,665 13 2,995 42,973 40,462 3,337 6,135 3,235 289 187

2016 213 Full Dry 9,563 17 9,329 34,926 39,911 4,413 6,313 2,752 271 175

2017 211 Full Wet 9,397 13 7,579 39,054 42,107 3,978 6,254 3,187 313 202

2018 212 Full Dry 12,596 18 5,345 39,719 43,682 3,616 6,283 3,577 315 204

2019 212 Full Wet 12,989 17 4,461 29,973 34,073 3,508 6,283 3,093 293 189

2020 240 Full Dry 12,677 25 3,586 33,008 34,545 3,613 7,113 3,521 306 198

2021 237 Partial Dry 12,021 6 6,742 33,944 37,366 3,848 7,024 3,932 330 213

2022 239 Full Dry 10,410 6 9,292 33,686 39,021 2,947 7,084 3,820 318 205

2023 205 Full Wet 10,605 6 6,833 29,531 34,165 3,300 6,076 2,984 274 177

2024 225 Full Wet 11,621 18 4,454 32,088 34,693 3,020 6,669 3,294 307 198

Minimum 7,665 6 2,995 29,531 34,073 2,947 6,076 2,752 271 175

Maximum 12,989 25 9,329 42,973 43,682 4,413 7,113 3,932 330 213

Wet Year Average 11,153 13 5,832 32,662 36,260 3,451 6,320 3,140 297 191

Dry Year Average 10,822 14 6,215 36,376 39,165 3,629 6,659 3,473 305 197

Overall Average 10,954 14 6,061 34,890 38,003 3,558 6,523 3,340 302 195

Table 5-16. OID Overall Water District Annual Calendar Year (January to December) Water Budget Results, 2015 to 2024.
Inflows (af) Outflows (af)
District Private Transfers Canal Deep Deep Riparian Crop ET Crop
Num- Ground Ground OID and (VAMP Deliveries | Deliveries Drain- and Percolation Percolation ET and of ET of Change
ber of USBR Hydrologic System water Precipi- water Private Pulse to Knights | to Annual water Drain of Applied of Precip- Evapo Applied | Precipi- | in Stor-
Year Days | Allotment Year Type Inflows Pumping tation Pumping | Recycled Flows) Ferry Contracts | Outflow | Seepage Water itation ration Water tation age (af)
2015 207 Partial Dry 164,988 12,590 46,183 75,830 3,265 0 2,430 1,908 40,462 33,582 15,535 12,583 3,342 162,498| 34,556 -4,038
2016 213 Full Dry 193,139 3,577 89,984 54,744 3,270 0 2,430 2,577 39,911 34,555 37,345 29,994 3,130 144,228, 48,619 1,925
2017 211 Full Wet 195,975 2,451 80,194 61,065 3,265 0 1,775 2,512 42,107 34,231 17,285 33,051 3,618 168,896| 56,721| -17,247
2018 212 Full Dry 209,347 2,874 68,905 55,336 3,265 0 1,771 3,860 43,682 34,369 15,534 13,818 3,641 173,432 37,817 11,802
2019 212 Full Wet 211,607 1,686 84,104 51,459 3,265 0 1,862 4,768 34,073 34,245 33,909 22,812 3,368 160,369, 53,962 2,753
2020 240 Full Dry 237,154 1,495 37,644 57,649 3,270 0 2,080 5,925 34,545 38,767 41,079 12,096 3,525 177,411| 34,177 -12,391
2021 237 Partial Dry 245,560 2,333 63,311 66,047 3,265 0 2,144 4,450 37,366 38,283 39,733 12,436 3,790 198,222 27,688 16,404
2022 239 Full Dry 251,882 1,639 56,789 60,666 3,265 0 2,096 1,721 39,021 38,606 48,914 11,998 3,657 192,775| 26,282 9,171
2023 205 Full Wet 214,346 1,363 89,932 43,801 3,265 0 1,688 5,948 34,165 33,114 42,415 39,785 3,152 149,166| 60,254| -16,980
2024 225 Full Wet 230,741 1,309 84,401 46,709 3,270 0 1,648 7,953 34,693 36,318 40,460 28,442 3,523 162,010, 51,527 -146
Minimum 164,988 1,309 37,644 43,801 3,265 0 1,648 1,721 34,073 33,114 15,534 11,998 3,130 144,228| 26,282 -17,247
Maximum 251,882 12,590 89,984 75,830 3,270 0 2,430 7,953 43,682 38,767 48,914 39,785 3,790 198,222| 60,254 16,404
Wet Year Average| 213,167 1,702 84,658 50,758 3,266 0 1,743 5,295 36,260 34,477 33,517 31,023 3,415 160,111, 55,616 -7,905
Dry Year Average| 217,012 4,085 60,469 61,712 3,267 0 2,158 3,407 39,165 36,360 33,023 15,487 3,514 174,761, 34,857 3,812
Overall Average| 215,474 3,132 70,145 57,331 3,266 0 1,992 4,162 38,003 35,607 33,221 21,702 3,475 168,901, 43,160 -875
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Losses from the distribution system at the water supplier scale includeseepage, spillage,
evaporation, and riparian ET. Of the four loss types, only evaporation and riparian ET are non
recoverable, as seepage recharges the underlying groundwater system and spillage is available for
beneficial use within OID or by downgradiat water users. Between 2015 and 2024, seepage
ranged between 27,000 and 31,700 af with an average of 29,000 af for the irrigation season. The
primary driver of seepage is the irrigdion season length, though seepage losses have additionally
been reduced through recent projects to rehabilitate and reline portions of the OID distribution
system.

OID drainwater reuse ranged from 2,900 af to 4,400 af between 2015 and 2024 with a wet year
average of 3,500 af and a dry year average of 3,600 af. The overall average for theytar period
of the water budget was 3,600 af.

Losses from operational spill ranged from 7,700 af to 13,000 af between 2015 and 2024 with a wet
year average of 1200 af and a dry year average of,800 af. The overall average for the tegear
period of the water budget was 11000 af per year. Spillage losses fluctuate from year to year; they
may be slightly lower during dry years due to efforts to drastically reduce spillage and conserve
water during times of reduced availability. In the future, all else equal, it is anticipatatiat spillage
losses will decrease as a result of increased regulatimgservoir storage and as additional flow
control and measurement structures are installed and operated; however, these reductions may be
partially or fully offset by additional spillage occurring due to increased delivery flexibility to water
users, which will make operation of the system morehallenging for OID staff.

Evaporation losses are relatively small and constant over time. Variations from irrigation season to
irrigation season result primarily from differences in season length and evaporative demand (i.e.,
weather) over time. Between 2015 and 2024, evaporatiolosses varied from 1,600 af to 2,000 af,
with an average of 1,800 af in losses per year. Riparian ET losses are similar; between 2015 and
2024, riparian ET losses varied from 1,100 af to 1,300 af, with an average of 1,200 af per year.

Comparing total inflows to the OID distribution system available to meet irrigation and other

demands (i.e., total supply) to total outflows to meet demands plus recoverable losses to seepage

and spillage, a Water Management Fraction (WMF) may be calculdtior the distribution system.

This fraction is calculated as the ratio ofotal deliveries and other recoverable flows (operational

spillage and seepage) to total irrigation supply. Over the period from 2015 to 2024, the WMF was
consistently greaterthd mn8 wyh ET AEAAOET ¢ OEAO AOOAT OEAI T U Al
demands or is recoverable for beneficial use by downgradient water users. The WMF is described in

greater detail in Section 5.10 and calculated at the water suppliéoundary-scale.

5.7.2 Farmed Lands Water Budget

Over the 2015 to 2024 period, OID farm deliveries ranged from 143,000 af td 2,000 af for the
irrigation season with a wet year average of 23,000 af and a dry year average 0f8D,000 af. The
overall average for the tenyear period was177,000 af. Deliveries are greater in dry years due to
the fact that less precipitation is available to support crop water demands in OID and evaporative
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demands tend to be greater. As a result, additional irrigation deliveries are needed to maintain
crop production.

The second largest source of inflow after farm deliveries is precipitation, which ranged from 37,000
af to 90,000 af between 2015 and 2024. The dry and wet year averages were 60,000 af and 85,000
af, respectively. As expected, precipitation provided a hig percentage of the total farmed lands
water supply in wet years (average of 2%) than dry years (average of 20%).

Other sources ofwater supplied to farmed landsinclude private groundwater pumping, private
drainwater pumping, and recycled water delivered directly to farms. As indicated in Table ™4,
private groundwater pumping ranged from 44,000 af to 76,000 af between 2015 and 2024 with a
wet year average of 3,000 af and a dry year average of 62,000 af. The overall average for the-ten
year period was 57,000 af. Additional pumping in dry years reflects increased crop water demand
due to dry conditions and increagd evaporative demand, as well as operation of wells by growers
to offset reduced surface water supply from OID. This teyear period, which included two distinct
droughts (the end of the 20122016 drought and the 20262022 drought, with six dry years

overall), also shows a trend of increasing private groundwater pumpingn comparison to the prior
ten-year period within OID. Part ofthis increasecan beattributed to the annexation of lands that
were previously out-of-district and thus not included in private groundwater pumping estimates in
the prior ten-year period estimates Furthermore, surface water has been provided to these lands
since annexation, but landowner construction of private infrastructure to utilize surface water from
OIDis a substantial private investmentthat requires time, planning, andfinances to completethat
can attribute to their reliance on groundwater pumping until infrastructure to utilize surface water
can be installed and financedOver time, Bndowners have continued to makehe necessary
improvements to utilize more surface water, whichis expected to reduce private groundwater
pumping in these areas

Private drainwater reuse ranged from 2,800 af to 3,900 af between 2015 and 2024 with a wet year
average of 3,100 af and a dry year average of 3,500 af. The overall average for theytar period

of the water budget was 3,300 af. Additional drainwater nese in dry years reflects increased crop
water demand due to dry conditions and increased evaporative demand, as well as grower needs to
offset reduced surface water supply from OID.

Recycled water reuse is relatively steady over time due to steady generation of discharge by food
processors who provide recycled water directly to growers. Recycled water use is estimated to be
1,200 af per year.

Overall, private groundwater pumping, private drainwater reuse, and recycled water reuse
represent a total supply of approximately 66,000 af in dry years (27% of total applied water
supply) and 55,000 af in wet years (2% of total applied water supply).

The primary uses of irrigation (or applied water) and precipitation in farmed lands are to meet
crop consumptive demand(ET) andany other agronomic onfarm water needs The portions of
crop ET met by precipitation (ET:) and applied water (ET.w) were calculated separately and
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summarized individually. Between 2015 and 2024, ET ranged from 193,000 af to 226,000 af with
an average of 212,000 af. The average ET was higher in wet years (216,000 af) than in dry years

(210,000 af) because the increase in ETexceeded the decrease in BJ. Overall, ETw accounted for
80% of the ET for the entire teryear period, contributing 74% in wet years and 83% in dry years.

By comparing total applied water for irrigation to ETaw, @ Crop Consumptive Use Fraction (CCUF)
may be calculated to provide an indicator of ofiarm irrigation performance. The CCUF is

calculated on an annual basis by dividing total &I by total applied water. For OID, the CCUF

ranged from 0.66 to 0.75 between 2015 and 2024 with an average of 0.71. The CCUF is comparable
in dry years and wet years, averaging 0.71 and @7respectively.

Losses from theapplied water budget portion of thefarmed landsaccounting centerinclude
tailwater (flowing to either the drainage system or back into the OID distribution systemand deep
percolation of applied water. All of the losses are recoverable, as tailwater may be used by
downstream water users for irrigation or other purposes and deep percolation of applied water
recharges the underlying groundwater systemLosses from the precipitation budget portion of the
farmed lands accounting center areimilar, with runoff and deep percolation of precipitation both
being recoverable flows.

Between 2015 and 2024, tailwater to the drainage system ranged between 30,000 and 43,000 af
with an average 0f35,000 af. Tailwater to the distribution system ranged from 1,400 af to 2,300 af
with an average of 1,900 af. Precipitation runoff ranged from 3,000 af to 9,300 af, averaging 6,000
af.

Deep percolation of applied water and precipitation varied from 28,000 af to 82,000 af between
2015 and 2024 with an average of 5,000 af. Deep percolatiorvolumesare greater in wet years
than dry years, averaging5,000 af and 49,000 af, respectively. The higher deep percolation
volumesin wet years are attributed to the larger increase in deep percolation of precipitation
compared to the smaller decrease in deep percolation of applied water. Over the {gear period,
deep percolation of precipitation acounted for an average of 8% of total deep percolation. The
contribution of deep percolation of precipitation decreased to an average of 32% in dry years and
increased to an average of8% in wet years. Annual fluctuations in deep percolation estimates
result from differences in rainfall patterns and resulting applied water demands, as well as from
uncertainty in the flow paths used to calculate the deep percolation amount. Due to the rilaly
large uncertainty in the deep percolation of applied water egétnate, it is difficult to identify clear
trends resulting from changes in hydrology or other factors over time.

5.7.3 Drainage System Water Budget

"AOxAAT ¢mpu AT A ¢m¢gth OEA 1 AOCAOO ET &1 x O OEA
from farmed lands, accounting for approximately 67% of the total inflows. The tailwater ranged

from 30,000 afto 43,000 af, with a tenyear average of 3,000 af. During this period, operational

spillage is the second largest inflow, which ranged from 7,700 af to 13,000 af, with an average of

11,000 af.
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Although the OID drainage system did not receive significant inflows from direct precipitation, the

precipitation runoff from farmed lands contributed between 3,000 af and 9,300 af of inflow to the
drainage system. The precipitation runoff averaged of 6,@af annually over the teryear period.

$OAET xAOAO 1 00A&I T x EO OEA 1 AOCAOGO 1 00A&I T x mEOT T OE
approximately 73% of the outflows. Annual drainwater outflow ranged from 34,000 af to 44,000 af,
with a ten-year average of 38,000 afwith destinations described previously in Section 5.6.2.

District and private drainwater reuses are comparable, accounng for 7% and 6% of the total

drainage system outflows, respectively. District drainwater reus@rovides supplemental water

00PPI U ET OEA $EOOOEAOGO0 AEOOOEABGEdlyuse®bhOOAT h xEE
farmed lands. Between 2015 and 2024, the tepear averages of District and private drainwater

reuse were 3,600 af and 3,300 af, respectively.

SAAPACA EOT i OEA $EOOOEAOEO0 AOAET ACAvyearpedidlAi AOAOA
accounting for 13% of total outflows. Seepage rates arelatively consistent between the wet and

dry years. The other minor losses of the drainage system are evaporation and riparian

evapotranspiration, which accounted for less than 1% of the total annual outflows.

5.7.4 Overall District Water Budget

Over the 2015 to 2024 period, the District diverted between 165,000 af and 252,000 af of system
inflows from Goodwin Dam. The wet year average waxl 3,000 af and dry year average was
217,000 af with an overall average 0215,000 af over the tenyear period. The system surface water

inflows accountedforep I £ OEA $EOOOEAO8O O OAI ET &A1 xO0 AT A (
supply for the District.

Precipitation accounted for 20% of the inflows into theDistrict , with a tenryear average of 70,000 af
between 2015 and 2024 The average precipitation inflow during wet years and dry years were
85,000 af and 60,000 af, respectivelfhe lowest precipitation year was 2020, with 38,00@af,
followed by two additional dry years in 2021 and 2022. During this threeyear dry period, the

District increased its systensurface waterinflows by an average of 4%, partially to offset reduced
precipitation inflows and provide additional surface water to growers for irrigation.

Private groundwater pumping accountedforb I £ /) $6 0 O OAI ET &£l 1 x0 AT A
af and 76,000 af between 2015 and 2024. The wet year average was 51,000 af and dry year average

was 62,000 af, with a teryear average of 57,000 af. Groundwater pumping by growers accounted

for 18% of DISOEA OGO O1T OAT ET Al 1 x Cerof donsédnpiive dédahdiOoweOlT | AAO E
years, private pumping only accounted for 4% of the total inflows.

The other minor inflows are District groundwater pumping and recycled water, which each
accountedfor less than 1% of the total inflows. District groundwater pumping was higher during
dry years (4,000 af) than during wet years (1,700 af) over the tegear period. Since2015, the
District has significantly reduced its groundwater dependency. The District groundwater pumping
was reduced from 12,600 af in 2015 to 3,600 af in 2016 and has remained below 2,900 af since
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2016. As an irrigation district, the primary uses of applied water and precipitation are to meet the
crop consumptive demandor evapotranspiration. With a tenyear average o212,000 af between
¢mpuv AT A ¢mecth AOI B O OAT w4 AAAT O1 OAA &£ O AOI O1 A
demand met by applied water (ETw) and precipitation (ET,r) accounted for 80% and 20% of the
total ET, respectively. Over the tetyear period, ETw ranged from 144,000 af to 198,000 af with an
overall average of 169,00@&af. The wet year average of Bl was 160,000 af and dry year average
was 175,000 af . The E was lower in wet years because a higher proportion (26%) of the ET is
met by ET,r. Over the tenyear period, crop ET, ranged from 26,000 af to 60,000 af, with wet and
dry year averages of 56,000 af and 35,000 af, respectively.

Deep percolation is the second largest outflow from the District, which accounted for
approximately 15% of the total outflow over the terryear period. Deep percolation of applied water
and precipitation from farmed lands are considered recoverable flows as they contribute to
recharge of the groundwater system. Deep percolation of applied water ranged from 16,000 af to
49,000 af with a wet year average d34,000 af and dry year average of 33,000 af. Deep percolation
of precipitation ranged from 12,000 af to40,000 af with a wet year average of 31,000 af and dry
year average of 15,000 aDeep percolation of precipitation was higher during the wet years due to
higher precipitation.

Similar to deep percolation from farmed lands, &nal and drain seepageare considered recoverable
flows as theycontribute to groundwater recharge Between 2015 and 2024, seepaganged from
33,000 afto 39,000af, with aten-year averageof 36,000 af or 10% of total outflows.

Drainwater outflows accounted for 11% of the total outflows, ranging from 34,000 af to 44,000 af
with a ten-year average of 38,000 af. The other minor outflows from the District are deliveries to
Knights Ferry, deliveries to out of district annual contracs, and riparian ET and evaporation, which
each accounted for approximately 1% of the total outflows.

5.8 Water Supply Reliability

OID requires a reliable water supply to meet crop irrigation demandThe major crops grown in OID

are pasture (and other forage crops) and orchards (primarily almonds).ffe pasture and forage

crops are needed as a food supply to sustain beef cattle and dairy herds in the District, and the

remaining orchard crops, as well as vineyards, also require a steady water supply. The reliability of
1)$80 xAOAO OO finRietd hSectioird. AEOAOOOAA

The Water Quality Control Plan for the San Francisco Bay/Sacrameg&an Joaquin Delta Estuary

ATA 3'-1 ATA 300 EAOA OEA bi OAT OEA1 OF OOAOOAT OE
are discussed in greater detail below.

5.8.1 Bay-Delta Plan

The State Water Board is responsible for adopting and updating the Water Quality Control Plan for
the San Francisco Bay/Sacramengisan Joaquin Delta Estuary (Baelta Plan), which establishes
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water quality control measures and flow requirements needed to provide reasonable protection of
beneficial uses in the watershed.

On December 12, 2018, the State Water Board adopted an update to the Bejta Plan which
established Lower San Joaquin River flow objectives and revised southern Delta salinity objectives.
AEAOA ETEOEAIT Al AT Ai AT 00 O1 buEalies ithd $an JodyQie A O A
River: the Merced, Tuolumne, and Stanislaus Rivers. The new flow objectives for the three tributary
rivers would require the release of 4046 of the unimpaired flows from February 1 through June 30
for anadromous fish and saliniy control in the Delta.

In July 2025, the State Water Board released a revised draftthe BayDelta Plan, in which flow
objectives to maintain 40% unimpaired flow for fish and wildlife benefits and salinity control for
agricultural benefits remain unchangedThe impacts of Phase 1 of the Bayelta Plan on OID and its
growers has the potential to be significant in some years.

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 subbasins to establish governance by formingé& Groundwater
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 subbasin and establish criterido maintain or achieve sustainable groundwater
management within 20 years of GSP adoption. The OID service area lies within two groundwater
subbasins: The Eastern San Joaquin Subbasin and the Modesto Subbasin.

Atotal of 17 GSAs were formeavithin the Eastern San Joaquin Subbasin to comply with SGMA. The

| AEAAT A ) OOECAOQOETT $EOOOEAO '3! EIT Al OAAO OEA
Stanislaus River. In 2017, the GSAs signed a Joint Powers Agreement that resulted in the formation
of the Eastern San Joaquin Groundwater Authority (ESJGWA). Through the ESIJIGWA, the OID GSA
actively contributesto the developmentof, and any amendments tahe Eastern San Joaquin GSP.
The first GSP was submitted to DWR idanuary 2020, but DWR determined that the GSP was
incomplete in January 2022. A revised GSP was subsequently submitted in July 2022 and approved
by DWR in July 2023. Most recently, the first Periodic Evaluation and amended GSP was adopted by
each of the ¥ GSAs and submitted to DWR in January 20Z%he OID GSAemains actively engaged

in GSP implementation, monitoring, and reporting effortén the Eastern San Joaquin Subbasin

A total of 7 agencies, including OID, in the Modesto Subbasin have coordinated to form the
Stanislaus and Tuolumne Rivers Groundwater Basin Association (STRGBA) GSA, which includes the
AOAA xEOEET OEA /) $60 Al @ileA Fhe ESTRGBAGKAdelogedand E A
adopted a single GSP in January 2022 for the Modesto Subbasinlanuary 2024, DWR determined
that the GSP was incomplete. A revised GSP was submitted in July 2024 and subsequently approved
by DWR in February 2025. OID remains actifeengaged in GSP implementation, monitoring, and
reporting efforts in the Modesto Subbasin.
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In accordance withSGMAthe Eastern San Joaquin Subbasin GSAsst work together to achieve
sustainable groundwatermanagementin the Eastern San Joaquin Subbasby 2040.
Correspondingly, the STRGBA GSA must work to achieve sustainable groundwater management in
the Modesto Subbasin by 2042Although OID has effectively implemented conjunctive management
of groundwater and surface water suppliesgroundwater is not an unlimited supply. Achievement
of groundwater sustainability in the Eastern San Joaquiand Modesto Subbasins may require
changes in the way that surface water and groundwater are conjunctively managed. Projects and
management actions continue to be developed and implemented to adaptively manage
groundwater in the Eastern San Joaquin and Modesg&ubbasin GSPs with the goal of achieving
long-term groundwater sustainability. These actions have the potential to impact future availability
and reliability of OID water supplies.

5.9 Water Management Objectives

Since its formation in 1909, OID has sought to fulfill its mission to protect and develop Oakdale
Irrigation District water resources for the maximum benefit of the Oakdale Irrigation District
community by providing excellent irrigation and domestic waterservice, while serving as a good
steward of local water resources and providing high levels of customer satisfaction.

To achieve this mission today and in the future, the District completed the OID Water Resources
Plan (WRP) in 2007, which had the overall objective of identifying how the District could best
protect its water rights while developing affordable methods ofihancing the necessary system
improvements to continue to meet the needs of its stakeholders and serve the region. The WRP is
described further in Section 1.3.1 and an update on WRP implementation is provided in Section 8.
The implementation of the WRP inluides the following goals, or objectives:

Provide longOAOI POI OAAQEIT A O /)$80 xAOAO OECEOO
Address federal, state, and local challenges in water management

Develop affordable ways to finance District improvements

Modernize OID infrastructure and operations to improve system operations and meet

changing customer demands

=A =4 =4 =9

To implement the WRP and achieve these objectives, OID has completed water planning efforts and
implemented a variety of water management strategies, including the following:

1 Conjunctive Management. As described throughout the AWMP, OID practices conjunctive
management of surface water and groundwater to provide reliable water supplies to its
customers both now and into the future. Examples of conjunctive management are
described in Section 7.4.8 andhclude annexing lands into the District that were previously
dependent solely on groundwater for irrigationand encouraging use of surface water
supplies. Water budget results showed greater volumes of deep percolation of applied
water and lesser volumes of groundwater pumping in wet years demonstrating conjunctive
management.
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1 Affordable, Tiered Rate Structure. As described in Section 3.8, OID adopted a new rate
structure comprised of a fixed rate component and a volumetric component based on actual
water usage. The new volumetric rate structure starting in the 2026 water season includes
three tiers, with increased costs for increased water use, which encourages the-fgrm
conservation of water supplies. The rate is also designed to be affordable to encourage
growers to utilize OID surface water instead of groundwater. During YeOO xEOE OO0OO0DI ¢
surface water, the District can utilize surface supplies and generate additional revenue
through Out-of-District Surface Water Agreements. When possible, OID provides this enft
district water at a premium rate, measures deliveries andills volumetrically, and requires
that no tailwater will leave property to which water is delivered.

1 Annexation of Adjacent Lands and Participation in Voluntary Water Transfers. As
described in Section 5.5.101D has annexed over 10,500 acres as part of WRP
implementation. Annexation of adjacent lands provides increased revenue to the District to
fund WRP implementation and modernization of OID infrastructure and operations, and it
encourages increased surfaceater use and decreases reliance on groundwater in the areas
in and around the District. As described in Section 5.5.6, OID also participates inurghry
transfers of water. This provides additional funding and minimizes water rate increases to
customers for distribution system improvements and repair; it also provides water to
address water management challenges faced by others locally or in othearfs of California.

1 Improve Operational System Flexibility and Efficiency . As described in Section 8.3, OID
has invested over $116 million and enacted substantial measures to improve its
AEOOOEAOOETT OUOOAI 60 T PAOAOGEITO AT A &I AGEAEI E
implementation since 2006. These improvements includeonstruction of two regulating
reservoirs, implementation of TCC (i.e., canal automation) on over 34 miles of laterals,
implementation of a turnout measurement plan (including implementation of STORM ater
ordering and delivery management software), expansion of the SCADA system, and
transitioning from rotational deliveries to arranged demand deliveries for customers who
require increased delivery flexibility to meet their irrigation requirements.

Additionally, Section 1.3.2 describes various other water management activities that OID has and is
engaged in to help them meet their water management objectives.

5.10 Water Use Efficiency

Water use efficiency isriticalin 0) $6 0 | PAOAOGET 1 08 % /E ik BID hefps x AOAO
the District achieve its missionto protect and develop OID water resources for the maximum

benefit of the OID community by providing excellent irrigation and domestic water service, while

serving as a good steward of local water resources and providing high levels of customer
satisfaction.

Key water use components and water use efficiency @D are quantified in the sections below.
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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, environmental water use, and recoverable flows. These water use efficiency
components are quantified inTable 517 and are described in the sections below.

5.10.1.1 Crop Water Use

Crop water use, or crop consumptive use, in OID represents the portion of total applied water
withdrawn by crops that is evaporated, transpired, incorporated into products or crops, or
otherwise utilized by the cropfor consumptive use.

In the water budget presented in this AWMP, crop water use of applied water is referred to as
evapotranspiration of applied water (ETaw). ETaw is quantified as an outflow of the Farmed Lands
water budget described in Section 5.7.2. Table® summarizes the ET in OID in 2015 through
2024.

5.10.1.2 Agronomic Water Use

Agronomic water use inOID represents the portion of total applied water that is directly used for
crop cultivation practices, but that is not consumed by crops (i.e., excluding &J. Examples of
agronomic water uses include soil leaching, seedbed preparatiochemigation,and climate control.
In OID, agronomic water uses mainly include prérrigation of corn and oatsfor germination, and
additional small water volumes used forfrost protection.

Agronomic water use for preirrigation of corn and oats was estimated based primarily on data
used in the water budget and the assumptions documented below. The volume of water used for
pre-irrigation is included in the total Farm Deliveries calculated irthe water budget, but needs to

be estimated as a fraction of farm deliveries. The following assumptions were used to estimate the
agronomic water use for preirrigation:

9 Pre-irrigation of corn and oats occurs at the beginning and end of each season, respectively

1 A total depth of 8 inches per acre was used for piierigation on each field for each crop
(UCCE, 2015)

1 50% of the pre-irrigation volume is used consumptively as E3,, resulting in 4 inches per
acre of agronomic water use per crop for prérrigation

By combining these assumptions with the cropped acreage of corn and oats, the volume of
agronomic water use in preirrigation for corn and oats can be estimated. The prarigation
volumes for corn were combined with the frost protection volumes describetbelow and are
reported in aggregate as Agronomic Water Use in Tablely.

Agronomic water use for frost protection was estimated assuming a typical, average required frost
protection application rate of 0.15 inches per hour for colesensitive crops on days when the
minimum, average, or maximum temperaturaneasured at the Oakdale CIMIS statiomas below
32°F (assuming 12, 18, or 24 hours of potential frost protection is needed, based on which
temperature, respectively, was below 32°F). The crops in OID assumed to require frost protection
were primarily almonds and the period forfrost protection was assumed to be January through
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March. The total estimated volume of frost protection was then adjusted to not exceedtimated
private and measuredDistrict groundwater pumping volumes. Estimates offrost protection are
combined with the pre-irrigation volumes and reported in aggregate as Agronomic Water Use in
Table 517.

Water used within OID typically is very high quality, with low salinity and TDS, and leachirig not
normally required.

5.10.1.3 Environmental Water Use

Although there are some ponded areas within the OID distribution and drainage system (i.e.
Rodden Lake, Union Slough Reclamation Pond, private recreational and aesthetic ponds, incidental
riparian areas, etc.) that may have the potential to provide some gimonmental benefit, there are

no documented environmental water uses within the District.

5.10.1.4 Recoverable Flows

Recoverable flows inOID are comprised ofthe portion of total applied water, or total water supply,
neither consumed by crops nor evaporated from the distribution system, but that are recoverable
for other beneficial uses withinOID or by others downgradient ordownstream ofthe District.
Recoverable flows of applied water are represented in #water budgetthrough deep percolation
of applied water (DR.w), seepage, and drainwater outflows. These flow paths are described in
greater detail in Section. Total recoverable flows are presented in Table-57. In Section5.10.2, the
recoverable flow paths of seepage and operational spillage are used in a calculation to determine
the District-scale Water Management Fraction (WMF) through the ratio of total crop consumptive
use of applied water (ETw) and recoverable flows to total water supply.

Table 5-17. OID Water Use Efficiency Components

Water Use Efficiency Components (af)
Crop Consumptive
Use of Applied Agronomic Environmental Recoverable

Year Water Water Use Water Use Flows
2015 162,498 6,747 0 90,832
2016 144,228 6,956 0 107,373
2017 168,896 7.977 0 90,241
2018 173,432 7,700 0 93,748
2019 160,369 7,621 0 104,280
2020 177,411 7.360 0 118,633
2021 198,222 6,912 0 115,193
2022 192,775 10,373 0 121,020
2023 149,166 6,941 0 110,456
2024 162,010 4,831 0 94,636
Average 168,901 7.342 0 104,641
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5.10.2 Water Use Efficiency Fraction

WATER
BUDGET

The water use efficiencyfraction most applicable toQID is the water management fraction (WMF)
which is calculated here at the District boundary scaleAs depicted irFigure 5-1, there is extensive
interconnection between thethree accounting centersThis is dueto recapture and reuse of water
by OID and directly by water users. Additionally, conjunctive management efforts bythe District
promote the sustainable recharge of groundwater in wetter years and recovery in drier years.
Finally, other users ouside of OID are also able to recover surface water and groundwater made
available from spillage and seepage @ID water supplies. These methods of water recovery,
recharge, and reuse result in higher levels of system performance and water use efficiency than
would otherwise occur.

The water management fraction (WMF)s calculatedand provided below.lt is calculated by
comparing thecrop consumptive use of applied water (E3w) and recoverable flows from applied
water and the OID distribution system (i.e., deep percolation of applied water, seepage, and
drainwater outflows) to total water supply . Recoverable flows were calculated as the volume
remaining after ETaw and irrecoverable losses are subtracted from the total water supply. The
components of the WMF ratio are shown, along with the calculated WMF, for the period from 2015
to 2024 below in Table 518. During this period, the WMF was consistently between 0.9%hd 0.99.

ThshECE 7-& ET AEAAOAO OEAO AOGOAT OEAITT U Al 1 &
demands or is recoverable for beneficial use by downgradient surface water and groundwater
users. The only water budget flow paths not recoverable or consumed by crojpsOID are
evaporation and riparian ET from the District distribution and drainage systems.
Table 5-18. OIDBoundary Water Management Fraction.
Cﬁgeco?rj:urﬂzgve Recoverable Total Water Mangger;en .
Vear Wator [ng) Flows (af) Supply (af) otion
2015 162,498 90,832 256,672 0.987
2016 144,228 107,373 254,731 0.988
2017 168,896 90,241 262,755 0.986
2018 173,432 93,748 270,821 0.987
2019 160,369 104,280 268,017 0.987
2020 177,411 118,633 299,569 0.988
2021 198,222 115,193 317,205 0.988
2022 192,775 121,020 317,453 0.988
2023 149,166 110,456 262,775 0.988
2024 162,010 94,636 260,169 0.986
Average 168,901 104,641 277,017 0.987
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6. Climate Change

6.1 Introduction

#1 Ei AOA AEAT CA EAO OEA bi OAT OEAI Oi AEOAAOI U EI PA

impact groundwater supplies. OID is committed to adapting to climate change in a manner that
protects thesewater resources for the maximum benefit of theédID community while continuing to
provide excellent irrigation and domestic water service.This section includes a discussion of
sources of information and the potential effects of climate change on OID and its water supply,
followed by a description of the resulting potential impactgo water supply, water quality, and
water demand. Finally, actions currently underway or that could be implemented to help mitigate
future impacts are identified.

6.2 Potential Climate Change Effects

Several potential effects of climate change have been identified by the scientific community,
including reduced winter snowpack, more variable and extreme weather conditions, shorter
winters, and increased evaporative demand. Additionally, climate changeuld 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 and increaseffooding are also potential effects of climate changeéDID does not
serve a flood management role and is not located in the Sacrameran Joaquin River Delta. As a
result, this discussion of climate change focuses on climate change effects and impacts related to
OID water supply and demandand does not discuss potential effects of rising sea level and
increased flooding.

6.2.1 Sources of Information Describing Potential Climate Change Effects

Potential climate change effects are evaluated based on existing historical data and projections of
future hydrology and climate parameters, such as temperature and precipitation. The information
sources used to quantify these historical values and projestl effects are described belowAlso,
Section 6.6 includes éist of additional sources of information related to climate change thatave
been compiled and reviewed andould be used for water resources planning.

Although not described below, the GSHor the East San Joaquiand Modestosubbasirs also
include an evaluation of the potentiakffectsof climate change through projected future water
budgets that include the northern and southernportion s of OID, respectively. The findings and
recommendations from these GSPs serve as another source of information describing potential
effects of climate change within OID and the surrounding areawith a focus ongroundwater
sustainability.
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6.2.1.1 Hydrology
In this AWMP, the potentialeffectsof climate change orOID water supplies are evaluated using

historical data for full natural flow (unimpaired runoff) in the StanislausRiver at Goodwin Dan3,
along with projected changes tdtanislausRiver hydrology through 2100.

Historical full natural flows along the StanislausRiver are available through the California Data
Exchange Cente(CDEC)nd are summarized for the period from1900 to 2024.

Projected changes to Stanislaus River flows are derived from studies prepared U$BR, DWRand
others. Projections offuture flows in the Stanislaus River at New Melones Dabyy Gangopadhyay
and Pruitt (2011) are presentedto evaluate potentialfuture changes in the hydrology of the
StanislausRiver watershed theseprojected future flows were obtained from projections developed
using Gobal dimate Models (GCM$ reported by USBRMore recent projectionsof future

streamflow along the Stanislaus River at New Melones Reservoir were also extracted from climate
change models described by Pierce et al. (2018) in contributionte A1 E £l OT EA6 O &1 OOOE
Change AssessménThese projecteduture monthly and annualflows were quantified from 32
coarseresolution (~100 km) GCMs, similar toGangopadhyay and Pruitt (2011) Results of the
GCMs were bias corrected, downscaled, and then applied to a land surface model to estimate soil
moisture, runoff, surface energyfluxes, and other parameters. Results were reported for a number
of models across two key climate change scenarios: scenario RERS5, in whichemissions peak
around 2040 and then decline thereaftea scenario ofmore moderateclimate change impacts)

with projected statewide warming of 2-4°C and scenario RCP 8.5, in whigfmissions continue to
rise through 2050 and plateau around 2100with projected statewide warming of 4-7°C(a scenario
of more extreme climate change impacts)hese provide another reference for evaluation of
potential future climate change trends affecting surface water suppley results of thesestudies

are summarizedin Section 6.2.2.

6.2.1.2 Climate Parameters
The potential impacts of climate change on crop water demand {DID are evaluated using historical
and projecteddata for precipitation, temperature, and ET in the vicinity of OID.

Historical precipitation data are reported by the National Oceanic and Atmospheric Administration

(NOAA) weather station#232580- T AAOOI #EOU #1 | EOpI0ZA0WistoellO OE A
temperature and ET data in an agricultural setting arereported by the ModestoCIMIS station

(#71; 1987-2024), located in the vicinity of OID. The OakdafelMISstation (#194; November

2004-2024) also reportshistorical temperature and ET, data in an agricultural setting within the

23 Unimpaired Stanislaus River flows at Goodwin Dam are considered analogous to inflows to New Melones
Reservoir for purposes of this analysis.

24 RCPs, or representative concentration pathwaysepresent different possible future greenhouse gas
emissions and concentrations.

25 Incomplete precipitation data from NOAA weather station #49073 are available at beginning in 1893,
though the generally complete data record begins in 192There are still some data gaps in more recent
years; these are filled with precipitation datafor the same locationfrom the Parameter-elevation Regressions
on Independent Slopes ModelPRISN). More information on PRISM (including data access) is available at:

https://prism.oregonstate.edu/
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OID service area, but with shorter periods of recordro prevent differences in station locations

from obscuring changes in temperature and Elover time, only the Modesto CIMIS station is
evaluated in this section.

Potential effects of climate change oprecipitation, temperature, ET,, and crop evapotranspiration

i 4q AOA AOAI OACGAA AAOGAA 11 OAOOI ONest¥Edd dima@EA OOOA
2EQOE ! OOAOOI AT 6 ) OOECAOEIT $AIl AT AWEBRAUSEBRAOAOOT EO
2015) and updated values foprecipitation and temperature are evaluated based on results frora

study update by USBR (USBR, 2021a and 2021bhe WWCRAand reported projections for the

region including OID are described further in Section 6.2.2.

6.2.2 Summary of Potential Climate Change Effects

6.2.2.1 Changes imiming of Runoff

Climate change has the potential to affe¢iming of runoff from the Upper Stanislaus River
Watershedthrough the timing, frequency, and intensity of precipitation events, the percentage of
total precipitation that occurs as rainfall or snowfall, and the timing of snowmelt and subsequent
runoff. Thetiming of runoff in turn impacts the irrigation water supply of OID.

6.2.2.1.1 Historical Changes in Timing of Runoff

Based on available historical data and projected future streamflow, the amount of annual runoff
occurring during the spring-summer period from April through July has decreased over the past
century and will likely continue to decrease in the next century.

Evaluation ofavailable historical datafor unimpaired runoff (full natural flow) in the Stanislaus
River between 1900 and 2024 shows a decreasing trendn the percent oftotal water year
(October-September) runoffoccurring between April-July (Figure 6-1). This suggess that more
runoff is occurring outside of the irrigation seasonduring the fall-winter period due toeither more
precipitation occurring asrain instead ofsnow, greater snowmeltoccurring during the fall-winter
months over time, or both.
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Figure 6-1. Annual April through July Unimpaired Runoff for Stanislaus River at New Melones
Reservoir, 1901 7 2024.

6.2.2.1.2 ProjectedChanges in Timing of Runoff

| AREOETT Al 1 Uh OOOAAI A1 1T x DPOIEAAOETTO AU O0EAOAA AO

Assessmensuggest similar future trends in Stanislaus River flows under average climate change
condition scenario of CanESM2 (Figure-8). Although projections vary from year-to-year and
decadeto-decade, a decreasing trend is observed over the full projection peridkdrough 2100. If
emissions continue to rise through 2050 and plateau around 2100 (scenario RCP 8.5, with
projected statewide warming of 47°C), flows in April to July are expected to decrease from
approximately 60 percent of total runoff in 2010 to approximately 40 percent, on average, by 2099.
However, if emissions peak around 2040 anthen decline thereafter (scenario RCP .8, with
projected statewide warming of 24°C), flows in April to July are expected to decrease to
approximately 50 percent, on averagehy 2099. Streamflow projections byGangopadhyay and

Pruitt (2011) with USBR also suggest a similar decreasing treridrough 2100.
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Figure 6-2. Projected Annual April through July Unimpaired Runoff for Stanislaus River under
Two Climate Change Scenarios (Pierce et al. 2018).

6.2.2.2 Changes imotal Runoff
In addition to timing of runoff, cimate changealsohas the potential to affectotal runoff and
resulting irrigation water supply of OID.

6.2.2.2.1 Historical Changes ifTotal Runoff

Based onavailable historical data for unimpaired runoff (full natural flow) in the Stanislaus River
between 1901 and 2024, total water year runoff does not appear to have decreased substantially
over thelast 125 years.However, projections reported by USBR suggest that total runoff could
decreasethrough 2100(Gangopadhyay and PruitR011), as shown in Figure 63. The figure shows
the 5th percentile, median, and 9% percentile projected annual Stanislaus River runoff at New
MelonesReservoirfor the period from 2010 to 2100 based on 112 separate hydrologic projections
andthe linear regressionline on the median runoffdepicts a noticeable decrease over the 21
century.
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Figure 6-3. Annual Stanislaus River Runoff at New Melones ReservoirBased on 112 Hydrologic
Projections (Gangopadhyay and Pruitt 2011).

6.2.2.2.2 Projected Changes in Total Runoff

Additionally, Pierceet al.(2018) provides projected estimates ofStanislausRiver runoff at New

Melones Reservoir in each water year through 2099 usirg number ofalternative climate change

simulations. Of these simulations, four were selected U  # A1 E/&El O1 EA8 O #1 Ei AOA 1 A(
i TAAT O £ O OAOGAAOAE AT 1 OOEAOOEIT ¢ O :#Al EA&Al O1 EAG6O
HadGEM2ESz A Qvarmer/dr E Agindulation

CNRMCM5z A @ooler/wetter 6simulation

CanESMZ An Giveragesimulation
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coverage of all possibilities

E R
(@]
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The projected total water year runoff from these simulations was averaged and summarized across

each decade between the 2010s (2012019) and the 2090s (20902099) for the previously

described climate change scenarios RCP 8.5 and RCP Assshown inFigure 6-4, the projected total

water year runoff in the StanislausRiver varies greatly between periods and among simulations,

xEOE OEA EECEAOO AobAAOAANRMOVY simdatieniandGhe Bwe@ AT T 1 AOT x
AGDAAOAA OOT 1 EE E Had@EMAESD xAMIOL A AMBETiGhiatms. |

Across all climate change scenarios, periods, and simulations, fhejected mean water year runoff

is expected to vary between roughly 85% and 105% of the runoff in the 2010s. Only one decade has

a higherprojected mean water year runoff than the 2010s, four have projected mean water year

runoff between 90% and 100% of the 2010s, and three havepaojected mean water year runoff
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between 80% and 90% of the 2010s. These results demonstrate the uncertainty in climate change

projections, butalso suggest that although total runoff will vary over time, it has the potential to
decrease over the 24 century.
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Figure 6-4. Average Projected Total Water Year Runoff in the Stanislaus River, by Decade and
Climate Change Simulation and averaged across Climate Change Scenarios RCP 8.5 and RCP
4.5 (Pierce et al. 2018).

6.2.2.3 Changes ifPrecipitation, Temperature, and Evapotranspiration

Climate change has the potential to affect crop evapotranspiratigiie T) and resulting irrigation
water demands within OID. Changes in precipitation, temperature, and atmospheric £&achaffect
ET and net irrigation water requirements (NIWR).

6.2.2.3.1 Historical Changedn Precipitation, Temperature, and Evapotranspiration

Historical precipitation, air temperature, and reference ET (EJ) are first summarized to provide
context for the projected changes in climate parameters due to climate change. Precipitation
records in OID, including annual precipitation, mean annual precipitation, and cumulative
departure26é from the mean annual precipitation, are shown in Figure 6. Between water years

26 Cumulative departure curves are useful to illustrate longerm hydrologic characteristics and trends during
drier or wetter periods relative to the mean annualvalues. Downward slopes of the cumulative departure
curve represent drier periods relative to the mean, while upward slopes represent wetter periods relative to
the mean. A steep slope indicates a drastic change in dryness or wetness during that period, whegeéat
slope indicates average conditions during that period, regardless of whether the total cumulative departure
falls above or below zero.
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1928 and2024, the mean annual precipitation was approximately 12 inches per year in OID. As
shown, wet periods (indicated by a positive slope in the cumulative departure from mean curve)
have historically occurred over a shorter duration within OID than drier periodgindicated by a
negative slope in the cumulative departure from mean curve), even since the 1930s and 1940s.
Notable recent drought periods, including 19761977, 1987-1992, 2012-2015,and 2020-2022, are

seen as generally falling at the end @xtended drier periods and end with the beginning of a
significantly wetter period.
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- - -Mean Cumulative Departure from Mean
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Figure 6-5. Historical Annual Precipitation, Cumulative Departure from the Mean Annual
Precipitation and Notable Periods of Recent Drought.

Figure 6-6 shows the mean daily temperaturegor each yearat the Modesto CIMIS station near OID.
CIMIS stations are specially sited within agricultural areas to provide climate parameters that are
most representative of the conditions experienced by irrigated agriculture. Between water years
1988 and 2024, the average daily aitemperatures averaged 8.9°F, while the maximum and
minimum daily temperatures averaged73.5°F and 450°F, respectively.

Although temperatures vary from year to year at the Modesto CIMIS station, average air
temperatures have slightly increased in the last 10 years compared to earlier averages. Between
water years 1988 and 19977 the first 10 complete years of available datat the Modesto CIMIS
station z average air temperatures wered.6°Flower compared to the 19882024 averages.
Between water years2015 and 2024 z the most recent 10 years of available dataaverage
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temperatures increased by aboutl.5°F, with an average daily air temperature of 6Q1°F, and with
maximum and minimum daily temperatures averaging’5.4°F and46.5°F, respectively.
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Figure 6-6. Historical Mean Daily Temperatures at the Modesto CIMIS Station.

Figure 6-7 shows the annual EJrate reported at the Modesto CIMIS station near OID. Between
water years 1988 and2024, the average annual Ewas 534 inches per year, ranging from a high
of 59.4inches in2021 to a low of45.8inches in 2005. The total EJin every water year since 2012
except for 202327, has been at or above the average Ebetween 1988 102024, suggesting that EJ
rates may be increasing over time

27 Multiple factors influence evapotranspiration demand and rates. However, a major factor is temperature. In
2023, mean daily temperatures were noticeably lower thatin prior years and in the subsequent year of 2024.
This can be observed in Figure 6.
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Figure 6-7. Historical Annual Reference ET at the Modesto CIMIS Station.

6.2.2.3.2 Projected Changes in Precipitation, Temperature, and Evapotranspiration

Projected climate parameters are summarized from analyses reported by USBR in the WWCRA

(USBR, 2015) using GCM result§&SCMs are considered a standard for climate change analyses and

have been used to project future climate change and impadts crop water demands. USBR O

WWCRAwas completedin 2015 with the goal of providing a consistent baseline assessment of

climate change impacts to water supply and demand across the American West (USBR 2015¢
WWCRAusesfuture climate change projectiondrom GCMdo calculatepotential future ET and

.) 72 OEOiI OCEI 60 OEA 7A00AO0T 5838h EITAI OAET C #Al EE
Valley were developed for DWR planning units used to evaluate statewide water supplies and

AAT ATAO AO PAOO 1 £ OE A sevikd afedalisQvithih RlarnhingQAitB070 1| AT 8 /) $
(PU607), as shown in Figure .

This section describes potentiakffects of climate change on precipitation, temperature, EJand
crop ET, while climate change impact® NIWR are described in Section 6.4, below.
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Figure 6-8. Planning Unit 607 and Oakdale Irrigation District Boundary.

The specific dataset selected for predicting future irrigation demands was the World Climate
Research Program (WCRP) Coupled Model Intercomparison Project Phase 3 (CMIP3) GCM
projections. Original GCM projections are developed at a spatial resolution of @@ 250 km. In

order to develop projections on a usable scale to support local and regional planning, CMIP3
projections were downscaled to 12 km square sections using the statistical algorithm known as bias
comparison and spatial disaggregation (BCSD). ©hundred and twelve BCSECMIP3 projections
were created based on combinations of GCM and potential future greenhouse gas emission
scenarios.

Crop ET and NIWR were estimated using a model simulating crop growth and irrigation demands
over time under baseline and modified climate scenarios. Specifically, the ET Demands model, a
daily root zone water balance simulation applying the FAG6 dual crop coefficient approachAllen
et al. 1998) was used to estimate crop ET and NIWR. E¥as calculated based on climate
projections for each of the five modeled climate scenarios using the FAB approach. The GCM
output climate parametersusedin these cdculations were limited to daily maximum and minimum
temperature and daily precipitation. Other climate parameters needed to estimate ETsuch as
solar radiation, humidity, and wind speedwere approximated for baseline and future time periods
using empirical equations. In order to evaluate potential impacts of changes in temperature on the
timing of crop growth and overall season length, simulations were conducted assuming both static
and dynamic crop phenology. To simulate dynamic phenology, growing degree day (GBised
crop curves were used. By incorporating GDD into the analysis, projected changes in temperature
influence the timing and speed of crop growth. Increased temperatures rekuin earlier, shorter
growing seasons for annual crops. CroRTis projected to increase in areas where perennial crops
are grown and smaller increases are projecteith areas where annual crops are grown.
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Five different climate change scenarios werdevelopedas part ofthe WWCRAbased on available
GCM climate projectionsising the ensemble hybrid formed delta method. The future conditions of
warm-dry, warm-wet, hot-dry, hot-wet and central tendency were used. Three future periods for

the five conditions were selected to project climate change, including the 2020s (20:2D39),
2050s (2040-2069) and 2080s (207G2099).

Average air temperature in PU60{including OID) s projected to increase for each of the five
scenarios and for each future period as shown in Figure®, in which temperature increases are
shown in reference to current temperatures at the time of th&®VWCRA Projected temperature
increases range from 1.2 to 2.5 deg. F during the 2020s period, 2.6 to 4.4 deg. F during the 2050s
period, and 3.8 to 6.6 deg. F during the 2080s period.

@2020's @2050's @2080's

Change in Temperature (deg. F)

0 4 } } } }
Warmer-Drier Warmer-Wetter Hotter-Drier Hotter-Wetter Central

Figure 6-9. WWCRA Projected Temperature ChangdUSBR, 2015)

Potential changes in precipitation resulting from climate change are relatively uncertain for

#Al E£EI OT EA6O #A1 OOA1T 6AI 1 AU AOA O O1 AAOOAET OU EI
some GCMs and emission scenario combinations predict increased precipitation under climate

change while other combinations predict decreased precipitation. Percent changes in projected

average annual precipitation for PU607 are shown in Figure-60, in which percentage changes are

shown in reference to current predpitation at the time of the WWCRAUnNder wetter conditions

precipitation is predicted to increase by3.9 to 9.5 percent between the 2020s and the 2080s, while

under drier conditions precipitation is predicted to decrease by.8 to 15.7 percent between the

2020s and the 2080s. The central tendency results in a predicted slight decrease in precipitation of

2.0 to 3.8 percent between the 2020s and the 2080s.
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Figure 6-10. WWCRA Projected Precipitation Changg(USBR 2015)

Usingthe projected temperature and precipitation resultsthe WWCRA developed estimates of
projected referenceET (ET,) andcrop ET. The results are shown below in Figures-61 and 6-12,
respectively, with changes in reference to current values at the time of tH& WCRA Increases in
both ET, and crop ET are projected. Projected EJincreases range from 1.7 to 3.6 percent during
the 2020s period, 3.7 to 6.1 percent during the 2050s period, and 5.1 to 9.2 percent during the
2080s period. Projectedcrop ET increases range from 0.7 to 1.4 percent during the 2020s period,
1.3 to 2.1 percent during the 2050s period, and 1.7 to 2.6 percedtiring the 2080s period. ETis
expected to increase significantly more thawrop ET due to changes in phenology of annual crops,
as discussed in the following paragraph.

@2020's @2050's @2080's
10%

Percent Reference ET Change

Warmer-Drier Warmer-Wetter Hotter-Drier Hotter-Wetter Central

Figure 6-11. WWCRA Projected Reference ET Chang@JSBR, 2015)
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Figure 6-12. WWCRA ProjectedCrop ET Change Assuming NorStatic Phenology (USBR, 2015)

Projectedcrop ET estimates assume nowstatic phenology for annual crops rather than static
phenology. Nonstatic phenology may be more accurate as plant growth depends heavily on
temperature. With temperature increases, crop growing seasons are expected to be shortehigh
is accounted for in nonstatic phenology by using growing degree days. There is less projected
impact to crop ET with non-static phenology than when static phenology is assumed. If static crop
phenology is assumed, percent changes @anop ET are similar to projected changes in ETET, is
expected to increase significantly more due to projected temperature increases.

6.2.2.3.3 UpdatedDatasets Related td emperatureand Precipitation

USBR updated th&/WCRA: Irrigation Demand and Reservoir Evaporation Projects in 20ZW0SBR
2021a). However, projected changes in temperature, precipitationET, andNIWRwere not updated
andthe update continued to usethe sameCMIP3 model resultsasthe previous 2015 WWCRA
(USBR 2015) These resultsare summarized in Sectiors 6.2.2.3and 6.4.

CMIP5 is an updated version of the CMIP3 modilat the 2015 and 2021 WWCRA studieslied on
(CMIP5 isdescribedin more detail below). CMIP5model results became available during th021
WWCRA updatébut were not incorporated due to time and budget constraintsHowever,5 3 " 2 6 O
Water Reliability in the Westz 2021 SECURE Water Act Repdity SBR 2021b) utilizel CMIP5 model
results and included projections for temperature and precipitation across the Wesrn U.S These
data are reviewed and evaluated belowgrimarily for consistency and alignmentwith CMIP3 model
results presented previously. Althoughthe 2021 SECURRVater ActReportdid not include any

direct information on NIWR, NIWR is influenced by temperature and precipitation, siine
comparisonof CMIP3 and CMIP5 resultalsoinform the projected NIWR estimates(seeSection

6.4).

The CMIP5 modelupdated the CMIP3 modelincorporating severalimportant methodologies and
assumptions Oneupdate wasfor the scenarios simulatedn these models CMIP3 usesSpecial
Report on Emissions ScenariofSRES), while CMIP5 usd®epresentative Concentration Pathway
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(RCPs)Briefly, SREScenarios consist of three scenarios51, A1B, andA2 representing low,
middle, and high of possible future greenhouse gas (GHG) emissions based warying social,
economic, technological, and demographic developmen{Sun et al., 2015)In the WWCRA these
three SRES scenariosere combinedwith output from 16 models and othersimulation factorsto
simulate a total of 112 projections, whichwere then recategorized into five scenarioswWarm-dry,
warm-wet, hot-dry, hot-wet and central tendency, aspresented inSection6.2.2.3 In contrast, RCP
scenarios(RCPs 2.6, 4.5, 6.0, and &é&presenting a range from low to high are based onrGHG
concentration trajectories selected and defined byotal radiative forcing (a cumulative measure of
human emissions of GHGslror the 2021 SECURREVater ActReport and results presented below
the modelresults from these RCP scenariosere not further processed or recatgorized.

Another update between CMIP3 and CMI®is that CMIP3 only applieghe Bias Correction and
Spatial Disaggregation (BCSD) downscaling approach, whassCMIP5also applies an additional
Localized Constructed Analogs (LOCA) downscaling approach to improsgatial resolution.
Additional information onthe differencesand similarities between these modelss provided in Sun
et al. (2015).

In CMIP5, he projected changes (relative taa 1970-1999 baseline) in precipitation and

temperature in the RCP4.5 and RCR.5 s@narios (which were described in Sectior6.2.1.]) for the
2050s future period are summarizedat the Hydrologic Unit Code® (HUQz8 watershed scale/ ) $ 6 O
service areaextends across portions ofhree HUG8 watersheds (Rock Creelrench Camp Slough,
Upper Stanislaus and Upper Tuolimne watersheds), as shown in Figure 6L3. Additionally, OID
receivesall of its surface waterfrom the Stanislaus River, which originates in th&pper Stanislaus
HUGS8 watershed. Therefore,the following materials are summarized forthe average othesethree
watersheds, as well asnclusion of results specific tothe Upper Stanislaus.

28 Hydrologic Unit Code (HUC) is a hierarchical numerical systedeveloped by the United States Geological
Surveyto identify U.S. watersheds, with up to 12 digits representing progressively smaller hydrologic units
from regions to subwatershedsMore information is available at:https://nas.er.usgs.gov/hucs.aspx
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Based on the average dhe three watersheds, air temperature is projected to increase by 3.8 and

5.0 deg. F, respectively, in the RCP 4.5 and RCP 8.5 scenhgithe 2050s.1n the Upper Stanislaus
watershed,projected air temperature changesncreasesare similar but slightly higher at 3.9 and

5.1 deg. F, respectively, in the RCP 4.5 and RCP 8.5 scendrisCEAO OAI PAOAOOOAO
service area would impact and increase ET demands, whitggher temperaturesin the Upper
Stanislauswatershedwould impact snowpack,snowmelt and runoff timing, and ET demands,
potentially impacting OIDS Water supply.

In contrast, average precipitation is projected to decrease by 1.7% and 0.8%, respectively, in the
RCP 4.5 and RCP 8.5 scenaridfie Upper Stanislausvatershed is also projected to receiveeks
precipitation with 1.6% and 0.6% decrease in precipitation in the RCP 4.5 and RCP 8.5 scenarios,
respectively. Decreased precipitationk EOEET /) $60 OAOOEAA AOAA AT A
has the potential to decrease available water supply for OID.

Overall, the projected trends of increasing air temperature and decreasing precipitation in the
CMIP5 model results are similar to the CMIP3 model results (Figuresl@él and 6-15). The projected

xEO

O
|'|'|/
T

OAi PAOAOOOA ET AOAAOGAO AT A POAAEPEOAOEIT AAAOAAOAO

OAAT AOET O AT A O#A1T OOAI &6 OAAT AOET &OI I #-)00h
decrease in water supply and increase in water demanavhich could subsequently lead to a
potential increase in NIWR, as describediSections6.3and 6.4.
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Figure 6-14. CMIP5Projected Temperature Changeby 2050s (USBR, 2021b)
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Figure 6-15. CMIP5Projected Precipitation Change by 2050s (USBR, 2021b)

6.3 Potential Impacts on Water Supply and Quality

The shift in runoff to the fallwinter period (Section6.2.2.1) and projected reduction in total runoff
(Section6.2.2.2 have the potential to impact surface water supply in the future if sufficient storage

is not available to retain winter runoff until it is needed to meet irrigation demands and to provide
AAAEOGET T Al AAOOUT OAO 001 OACA MAeittementishastdboAtdx® OT AO
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annual allotment.

Reduced total inflows to New Melones Reservoir in the future would increase the probability that
total inflows to the reservoir would be less than 600,000 af in a given year, resulting in allotments
less than 300,000 af more often than predicted based omalysis of historical data.

Increased erosion and turbidity under climate change, if it occurred, would likely not significantly
affect the water quality of the Stanislaus Rivewith regard to agricultural irrigation. Additionally,
there are no known contaminants in the Stanislaus River watershed upstream of OID that could be
concentrated to levels that would affect agricultural irrigation if spring runoff were to decrease,
particularly due to the dilution of such contaminants in reservoirs upstream of the District.
Increased water emperature could result in additional challenges to OID in controlling aquatic
plants in its distribution system to maintain capacity, to the extent that the increase is great enough
to result in substantially increased plant growth. Increased turbidity ad algae growth, if

substantial, could also pose challenges to filtering OID canal water for miehwigation.

According to theEastern San Joaquiintegrated Regional Water Management PlarGSCRWCC
2021), WWCRA (USBR 25), SECURE Water Act Report (USBR 2021&ihd other sources, climate
changehas the potentialto causemore frequent, more severe and longer durationdroughts in the
future. With changing rainfall patterns, groundwater basins may experience lesgtural recharge in
the long term.However, GSP implementation under SGMA also inclugigrojects designed to
increase groundwater recharge in the coming year§&roundwater pumping volumes are at their
greatest during droughts because there is less surface watavailableto meet water demandsThe
inevitable times of drought increasethe difficulty of sustainably managing groundwater basinsand
preventing negative impacts to water quality/ ) $6 0 Ol 1T A ET ' 30 AAOGAI T BI AT O
under SGMA in both the East San Joaquin and Modesto subbasins will al@®to play an active
role in addressing these challenges.

6.4 Potential Impacts on Water Demand

The WWCRA suggests that crop ET will increase in coming decades due to temperature increase
and other factors (USBR 2015). Additionally, changes in precipitation timing and amounts could
result in greater irrigation requirements to meet ET demands. Changés the timing of crop

planting, development, and harvest could also result in changes to the timing of irrigation demands
during the year. All of theseimpact net irrigation water requirements (NIWR), which are expected

to increase for all climate scenans presented, as shown in Figure-&6. Projected NIWR increases
range from 1.5 to 3.2 percent during the 2020s period, 1.8 to 4.7 percent during the 2050s period,
and 2.2 to 5.4 percent during the 2080s period. Projected NIWR are based on rgiatic crop
phenology for annual crops (as descrigd in Section 6.2.2.3).
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Figure 6-16. WWCRA Projected Net Irrigation Water Requirement Change Assuming Non-
Static Phenology.

When interpreting results, several uncertainties must be accounted for. Estimating the effects of

CQ onirrigation demand requires the use of physiological crop growth models and was not

included in the WWCRA. In general, increased atmospheric £€®expected to reduce stomatal
conductance and transpiration, which would lead to reduced ET, all else equal. Changes in the types
of crop grown, irrigated area, and irrigation efficiencies also affect NIWR. For further information,
please refer to the WWCRA (USR 2015 USBR 2021p

6.5 Potential Strategies to Mitigate Climate Change Impacts

Although there is growing consensus that climate change is occurring and many scientists believe
the effects of climate change are being observed, the timing and magnitude of climate change
impacts remain uncertain. OID will mitigate climate change impactsith this uncertainty in mind
through an adaptive management approach in cooperation with other regional stakeholders,
including municipalities within OID, neighboring irrigation districts, and other affected parties.

Under adaptive management, key uncertainties will be identified and monitored (e.g., Apziluly
runoff as a percentage of annual runoff, total runoff, average temperature],), and strategies will

be developed to address the related climate change impacts. As the impacts are observed to occur,
the strategies will be prioritized, modified as needed, and implemented.

/) $86 0 bl wilightiBr o€potdatiabclimate change impacts and development aftrategies
predates the development of its original AWMP in 201Z5everal strategies for agricultural water
providers and other water resources entities to mitigate climate change impactsere previously
identified (DWR 2008, CDM 2011). These strategies include those identified as part of the California
Water Plan published in 2009 and updated in 201,2018, and 2023(DWR 2010a, 2014, 2019and
2023), as well as strategiesdentified as part of the California Climate Adaptation Strategy (CNRA
2009) and as part of the Sacramento and San Joaquin Basins Study (USBR 2016). Many of these
strategies applicable to irrigation districts are already being implemented by the Distridn an
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appropriate manner to meet local water management objectives and will continue to serve the
District well as climate change impacts occur.

Resource strategies that are being implemented or could be implemented by the District to adapt to

climate change are summarized in Table-&.

Table 6-1. OID Position on Strategies to Mitigate Climate Change Impacts.

Source

Strategy

Status

California Water Plan (DWR 2010a, 20142019, and 2023

Reduce water

The District is implementing all technically feasible and locally coseffective
EWMPs identified by SBx77 to achieve water use efficiency improvements in
District operations and to encourage offarm improvements. Additional actions to

demand reduce water demand are consid OAA 11T AT 11T cCci ETC AAOH
management activities.
As described above and elsewhere in this AWMP, Ollx@ntinually implementing
improvements to increase operational efficiency within OID. Additionally, OID is an
Improve equal owner of the Tri Dam Project and Authority with SSJID as well as the San
operational Joaquin River Tributaries Authority, which seek to maximize the efficiency of/stem
efficiency and storage operations at the regional scale. OID actively transfers water under willing
transfers seller-willing buyer agreements to satisfy agricultural, environmental, urban, and

other water needs while reinvesting the income in capital improvements to
modernize and rehabilitate District facilities.

Increase water
supply

OID has increased its available water supply through conservation, recycling and
reuse of industrial and drainage water. In the future, OID will continue to seek
additional opportunities to increase available water supply, including consideration
of opportunities to increase conjunctive management programs and recharge to
enhance available groundwater supplies during wet years in order to compensate
for reduced recharge potential during drier years.

Improve water
quality

OID will continue to monitor groundwater quality as an IRGMP participant as well
as monitoring the quality of surface water through its aquatic plant management
activities and participation in the East San Joaquin Water Quality Coalition and Sar
Joaquin anl Delta Water Quality Coalition.

Practice resource
stewardship

OID intrinsically supports the stewardship of agricultural lands within and
surrounding its service area through its irrigation operations. OID is a net
contributor to the groundwater aquifer and has been an active participant in the
Stanislaus and Tuolume Rivers Groundwater Basin Association since its formation
in 2006. Additionally, OID has actively supported protection of ecosystems through
its participation in water transfers/releases effectuated on a fishfriendly schedule

to assist in meeting the rguirements of the OCAP Biological Opinion set forth by th
National Marine Fisheries Service, while also benefiting other water agencies
downstream. On the Stanislaus River, OID partnered with the USFWS starting in
2010 to complete the Honolulu Bar Floodfain Enhancement Project on the
Stanislaus River. Since completion, the District continued work with Fishbio and
River Partners to ensure native habitat establishment and revegetatioalso, OID,
through the Tri Dam Project, invests annually in fishery stiies, habitat surveys,
predatory monitoring, in-migration and out-migration fish counts, etc. on the
Stanislaus River. Finally, during the winter of 2012012, OID constructed a
managed wetlands as part of the Union Slough Water Quality Enhancement Projed

Improve flood
management

OID does not serve a formal flood management role, although its irrigation and
drainage systems provide a passive system to collect and convey winter runoff at g
limited capacity. If runoff characteristics change substantially within OID in the
future, modifications to the irrigation and/or drainage system to mitigate any
impacts will be considered.

Other strategies

Other strategies include crop idling, irrigated land retirement, and rairfed
agriculture. Under severely reduced water supplies, growers could consider these
strategies; however, it is anticipated that climate change impacts will be mitigated
through the other strategies described.
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Source Strategy Status
Aggressively
increase water use
efficiency
Practice and
promote
integrated flood
management
Enhanceand | &« s A7 A A R A A AT AR AT R R A R A ox oAz
sustain ecosystems
Expand water
storage and
conjunctive
management
Fix Delta water
supply
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Described above under "Reduced water demand" and "Improve operational
efficiency and transfers."

Described above under "Improve flood management.”

Described above under "Increase water supply."”

Not applicable to the District.

Through implementation of OID's Water Resources Plan, the boundary flow
measurement program, the well field optimization study implemented as an action
of the IRGMP, and other OID activities, the amount of information and analysis
available to support OID$ water management continues to increase substantially.
For example, improved delivery measurement and additional operational data
resulting from modernization of the distribution system have already enhanced
water management capabilities and will contine to do so in the future as
implementation continues.
Plan for and adapt | Projections indicate that sea levels could rise by 2 to 5 feet by 2100. However,

to sea level rise | direct impacts on the District are not anticipated.

Preserve, upgrade,
and increase
monitoring, data
analysis, and
management

California Climate Adaptation Strategy (CNRA 2002021)
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storage andis continuing discussions with DWR and USBR regarding policies that

impede voluntary water transfers.
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n g OID coordinates with SSJID to run the Fibam Project and Power Authority,
B (u% including consideration of opportunities to improve institutional flexibility. It also
g ) Improve has continuing discussions with USBR to promote carryover storage in New Melon
= institutional Reservoir toprovide greater dry year flexibility and has identifiedmechanisms for
“E’ flexibility voluntary transfers of water that facilitate greater water supply flexibility and
a
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bS]
n

6.6 Additional Resources for Water Resources Planning for Climate Change

Work has been completed astate and regional levels to evaluate the effects of climate change and
to develop strategies to manage available water resources effectively under climate change. The
following resources provide additional information describing water resources planningdr climate
change:

T 3AEACOAOAET C #Al EZAI OTEA 01 AT d ¢mpy 5DAAO0AN
California Natural Resources Agency. January 2018. (CNRA 2018)
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January 2021. (CNRA, 2021)
1 Climate Change Characterization and Analysis in California Water Resources Planning
Studies. California Department of Water Resources Final Report. December 2010. (DWR
2010)
91 Perspectives and Guidance for Climate Change Analysis. August 2015. California
Department of Water Resources Climate Change Technical Advisory GroiipVR-CCTAG,
2015)
1 Resource Guide: DWHRrovided Climate Change Data and Guidance for Use During
Groundwater Sustainability Plan Development. July 2018DWR 2018)
i Climate Action Plan Phase 1: Greenhouse Gas Emissions Reduction Plan. California
Department of Water Resources. January 2024. (DWR 2024)
1 Climate Action Plan Phase 2: Climate Change Analysis Guidance. California Department of
Water Resources. September 2018. (DWR 201)8
1 Climate Action Plan Phase 3Climate Change Adaptation PlarCalifornia Department of
Water Resources.July2020. (DWR2020)
California Water Plan Update 2023 December 2023 (DWR2023)
U.S. Bureau of Reclamation (Reclamatior®021. WestWide Climate Risk Assessments:
Irrigation Demand and Reservoir Evaporation Projectins. (USBR 2021a)
1 Water Reliability in the Westz 2021 SECURE Water Act Repodanuary 2021. (USBR
2021b)
i Sacramento and San Joaquin Rivers BasilsECURE Water Act Section 9503(c) Report to
Congress. March 2021. (USBR 2021c)
1 Climate Change Handbook for Regional Water Planning. Prepared for U.S. Environmental
Protection Agency and California Department of Water Resources by CDM. November 2011.
(CDM 2011)
1 California Adaptation Planning Guide: Planning for Adaptive Communities. California
Emergency Management Agency and California Natural Resources Agency. July 2012 (Cal
EMA & CNRA 2012)
1 Indicators of Climate Change in Californidourth Edition. Office of Environmental Health
Hazard Assessment, California Environmental Protection Agendyovember 2022 (Cal EPA
2022)
T #1 Ei AOAh $01 OCEOh AT A 3AA , AGAI 2EOA 3AAT AOET O
Assessment. Report #CCCAGECG2018-006. August 2018. Pierce, D.W., J.F. Kalansky, and
D.R. Cayan. (Pierce et al. 2018)
T 3AT *7T ANOGET 6AI 1 AU 30ii AoOUu 2APiI OOh O0OAOEAx8 #A
Assessment2022. Available athttps://climateassessment.ca.gov/regions/.
9 Eastern San Joaquin Integrated Regional Water Management Plan 2020 Addendum. Eastern
San Joaquin County Groundwater Basin Authority. February 2021. (ESJ IRWMP 2021)
1 Eastern San Joaquin Groundwater Subbasin Groundwater Sustainability Plan. Eastern San
Joaquin Groundwater Authority. NovembeP024. Available atwww.esjgroundwater.org.
f CalAdaptwebsiteOT T 1 Oh AAOAh AT A OAOI OOAAO &I O Agbi i OE
research and developing adaption plans. Available atww.cal-adapt.org
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7. Efficient Water Management Practices
7.1 Introduction

This section describes the actions that OID has taken and plans to take to continaémprove

efficient water management. These actions are organized with respect to the Efficient Water
Management Practices (EWMPs) described in California Water Code §10608.48 (listed previously
in Section 1.2). The Code lists two types of EWMPs: thosatthre mandatory for all agricultural
water suppliers subject to the Code and those that are mandatory if found to be technically feasible
and locally cost effective.

The two mandatory EWMPs for allagricultural water suppliers are(1) measurement of the volume
of water delivered to customers with sufficient accuracy for aggregate reporting an@) adoption
of a pricing structure based at least in part on the quantity delivered. OID is implementing the
delivery measurement EWMP to comply with the agricultural water delivery measurement
regulation California Code of Regulations (CCRB 8597 as describedin Attachment Aand OID has
adopted and implemented a rate structure based in part on the volume of water delivered.

OID has implemented and plans to continue implementing all additional EWMPs that are
technically feasible and locally cost effective. TableX describes each critical and additional
%7-0 AT A OOi T AOEUAOG /)$60 EIi bl Al AT OACETT OOAOOOS

7.2 Delivery Measurement (10608.48.b(1))

OID isimplementing the EWMPto measure the volume of water delivered to customers with

sufficient accuracy,in compliance with 23 CCR 8590ID currently has2,232 turnouts; since the

AAT POET 1 40AVMP)tHe Guihbec af turnouts needing corrective actiorhas decreased

from 296 to 166. The turnouts in complianceserve 96% of acreage within OID anby continuing

xEOE /)$60 bl AT 1T AA E(bsBdsdiibedin Adcintent A) thid meRehiageiilE

continueto improve./ ) $6 0 $AlI EOAOU - AAOOOAIT AT 6A 01 AT EO ETAI O

Additionally, OID provides a multiday training for new hires who will be DSOs or in related
operational positions that includes an overview of water measurement principles and training on
water measurement procedures. This training is described in more detail in Section 7.4.6.

7.3 Volumetric Pricing (10608.48.b(2))

OID isimplementing the EWMPto adopt a pricing structure based at least in part on quantity

delivered. In response to the requirements of SBx7, OID conducted a rate study in 2014 to

AAOAOI ETA xAOAO OAOAO OANOEOAA OiI OODPDPI OO OEA $EO
218 process, OID adopted a pricing structure based in part on the volume of water delivered in

$AAAT AAO ¢mpt138 /') $8 0 x Aaord)@nd Goluélric dr &) c@nbdnént, 4 /EE GA A
described in Section 3.8 of this WMP. OID recently completed another rate study in early 2025 to

evaluate rate updates. A Proposition 218 process was conducted to approve and adopt rate updates
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which will be implemented for the 2026 irrigation season. The new rates continue to include a
structure based in part on volume of water delivered.

A drought surcharge, applied on a peacre basis, can also be applied as part of the water rate in any
given year, subject to declaration of drought conditions by the BOD. In order to help facilitate
management of delivery measurements and the new rate sicture, OID has implemented Storm
water ordering, delivery management, and volumetric billing software since 2015.

Additionally, related to this EWMP, the 10Year Outof-District Water Sale Program was approved

on February 7, 2023. A total of ovet0,000 irrigated acres are enrolled for the delivery of OID
surface water in years whera determinationis made thatO OO Obi1 0 06 GaGKIEAAA xAOAOD
There is no guarantee that Oubf-District water will be available every year, and the water is
provided at a premium rate as set annually by the BOD. The @iftDistrict water rate is assessed
volumetrically (per acre-foot) and a District approved measuring deviceis required to be installed

AT A T AET OAET AA A Gevéraldther@dhnditiord Bndsi aB®bd mék pridr @ghe

receipt of Outof-District water, including but not limited to a required minimum on-farm irrigation
efficiency of seventy (70) percent and assurance thaortailwater will leave the property. For
additional information describing the 10-Year Outof-District Water Sale Program, refer to the 10
Year Outof-District Water Sale Agreement includd in AttachmentB. Finally, the pricing structure

for existing and proposed Tier Il annexations into OID is based at least in part on quantity delivered
and assessed through volumetric measurement at the delivery point.

7.4  Additional Locally Cost Effective EWMPs

CwWCg10608.48cOANOEOAO ACOEAOI OOOAT xAOAO OOPBPI EAOO O1 |
i AAOOOAOG AOA 1T TAAITT U Al OO0 AEEAAOEOA AT A OAAET EAAI
general operation of the District, OID is implementing all of these measurecept one that is not

technically feasible, as described in the following sections.

7.4.1 Alternative Land Use (10608.48.c (1))

The facilitate alternative land use EWMP igot technically feasible for OID becausednds with

exceptionally high waterduties or whose irrigation contributes to significant problems(required

conditions for considering this EWMP)are not found within the District boundaries, nor within the
$EOOOEAO 3PEAOA 1T &£ )1 &£ OAT AAS &OOOEAOQI T OAh /) $60
water, preventing exceptional water duties or significant problems from occurringsee Section

3.10). Given the benefits to the local economy from irrigation with OID surface water and the

contribution of groundwater recharge from irrigation with OID surface waterto sustaining the

regional aquifer for agricultural and municipal uses alternative land uses are not desirable.
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Table 7-1. Summary of EWMPImplementation Status (Water Code Section 10608.48b and c).

Water Code Implementation
Reference No. EWMP DeSCI‘iption Status
Critical (Mandatory) Efficient Water Management Practices
. : - Bein
10608.48.(1) | Measure the volume of water delivered to customers with sufficient accuracy. g
Implemented
. : . : Being
10608.48.b(2) | Adopt a pricing structure based at least in part on quantity delivered.
@ ptapricing structu np quantity deliv Implemented
Additional (Conditional) Efficient Water Management Practices
10608.48.c(1) Facilitate alternative land wse for lands with exceptionally high water duties or whose irrigation Not Technically
o contributes to significant problems, including drainage. Feasible
Facilitate use of available recycled ater that otherwise would not be used beneficially, meets all Being
10608.48.c(2) - .
health and safety criteria, and does not harm crops or soils Implemented
. , . o S Bein
10608.48.c(3) | Facilitate financing of capital improvements for oafarm irrigation systems. g
Implemented
Implement an incentive pricing structure that promotes one or more of the following goals: (A) Mor¢
efficient water use at farm level, (B) Conjunctive use of groundwater, (C) Appropriate increase of Bein
10608.48.c(4) | groundwater recharge, (D) Reduction in problem drainaggE) Improved management of Im Iemegnted
environmental resources, (F) Effective management of all water sources throughout the year by P
adjusting seasonal pricing structures based on current conditions.
10608.48.¢(5) Expand line or pipe distribution systems and construct regulatory reservoirs to increase distribution Being
T system flexibility and capacity, decrease maintenance and reduce seepage Implemented
D . . . . o Bein
10608.48.c(6) | Increase flexibility in water ordering by, and delivery to, water customers within operational limits g
Implemented
10608.48.c(7) | Construct and operate supplier spill and tailwater recovery systems Being
S P PP P ysy Implemented
. : - . . Bein
10608.48.¢(8) | Increase planned conjunctive use of surface water and groundwater within the supplier service are¢ g
Implemented
Being
10608.48.c(9) | Automate canal control structures
Implemented
Final 7-3 March 202 6
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Water Code Implementation
Reference No. EWMP DeSCfiption Status
. : . Bei
10608.48.c(10)| Facilitate or promote customer pump testing and evaluation eing
Implemented
10608.48.c(11) Designate a water conservation coordinator who will develop and implement the water managemer Being
T plan and prepare progress report. Implemented
. I : Bein
10608.48.c(12) Provide for the availability of water management services to water users. ng
Implemented
10608.48.c(13) Evaluate the policies of agencies that provide the supplier with water to identify the potential for Being
T institutional changes to allow more flexible water deliveries and storage. Implemented
Wy o oA PR L. s e 2o oA o~ 2 s Bei
10608.48.c(14) %OA1T OAOA AT A Ei pOl OA OEA AEZZEZEAEAT AEAO 1T £ OEA eing
Implemented
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7.4.2 Recycled Water Use (10608.48.¢(2))

OIDis implementing the EWMPto facilitate use of available recycled water. The Distrigccepts
recycled water from industrial users within its service area into its system provided that the
dischargers have the appropriate NPDE& other permits. Sconza Candy ia localindustrial user
discharging cooling water to theDistrict distribution system as described in Sections 4 and 5 of this
AWMP. OID consides requests from all qualifying permitted dischargers.Recycled food
processing water is also applied directly to lands within the District.

In addition to existing uses of recycled water in the District, the utilization of treated M&I discharge
from the City of Oakdale in the northern OID service area is being evaluated.

7.4.3 Capital Improvements for On -Farm Irrigation Systems (10608.48.c(3 ))

OIDis implementing the EWMP to facilitate capital improvements for offarm irrigation systems.
District actions include active cooperation with OID water users and the Natural Resource
Conservation Service (NRCS) facilitate on-farm improvements through the NRC&nvironmental
Quiality Incentives Program EQIP program. The District often suppliegechnical assistancdo
facilitate these improvements

7.4.4 Incentive Pricing Structures (10608.48.c(4 ))

OID isimplementing this EWMPby implementing a water rate based in part on the volume of
water delivered, thereby incentivizing efficient farm water use. The water rate structure is a tiered
rate system, with higher rates for higher water use. Volumetric bills are distributed two timg each
season, allowing customers the opportunity to monitor water use as it relates to tiered water rates
throughout the season and encouraging more efficient farm water use. OID is also implementing
this EWMP bypromoting conjunctive managementof surface water andgroundwater supplies by
setting water ratesbelow the cost of groundwater pumpingto promote the use ofsurface waterto
provide direct and in-lieu recharge of the underlying groundwater systemFinally, in recent years,
OID has continued operating its distribution system further into October, allowing for growers to
continue to use surface water for posharvest irrigations in lieu of private pumping.

7.4.5 Lining or Piping of Distribution System and Construction of Regulating Reservoirs
(10608.48.¢(5))

OIDis implement ing this EWMP andhas 105 miles of concrete lined canals and 100 miles of buried
pipeline that reduce seepage relative to the original unlined conditionSince the early stages of

WRP implementation in 2006, OID has invested $53.6 million in main canal and tunnel
improvements, $11.7 million in canal and lateral rehabilitation, and $15.1 million in pipeline
replacement. A total of $18.1 million, $4.2 millio, and $4.1 million have been invested in these
projects, respectively, since 2019. These projects reduce seepageding canals and pipelines that
would otherwise occur, as well as providing maintenance and operational benefits. During the past
five years, repair and improvement projects on the North Main Canal Tunnels 3 and 4 and the South
Main Canal Tunnel 8 were comlpted. The District has determined thatinstallation of additional
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lining or pipeline conversionof the 125 miles of earthen canals that remain is not cost effective
based on reduced seepage losses alogiwen the benefits of distributed groundwater recharge
provided by unlined canals.

The District is also currently completing construction on two large infrastructure improvement
projects: the Canyon Tunnel Project and the Paulsell Lateral Expansion Project. The Canyon Tunnel
Project is a collaborative effort between OID and SSJID thativiaypass a riskprone two-mile reach
on the Joint Main Canal through construction of a new tunnel to convey water diverted from the
Stanislaus River at Goodwin Dam. This project will ensure loftgrm reliability, decrease
maintenance, and increase safetf.he Canyon Tunnel Project began construction in 2025 and is
expected to be completed over the following three years. The Paulsell Lateral Expansion Project
will increase the capacity of the existing distribution system and increase operational flexibilitio
improve surface water deliveries to in and ouof-district customers, resulting in increased direct

and in-lieu groundwater recharge.The current capacity of the Paulsell Lateral at the headgate is 30
cfs; the Project will increase the capacity up to maximum of 180 cfs and the 1@mile long Paulsell
Lateral is proposed to be improved to accommodate the increased capacity and improve deliveries
to existing and new customers. The Paulsell Lateral Expansion Project began construction in 2024
and the first phase (+/-6 miles) of construction is expected to be completed by Spring 2026 and
operational during the 2026 irrigation season.

In addition to lining and pipeline conversion, he District completedthe Robert Van LierRegulating
Reservoir in 2001, the North Side Regulating Reservoir in 201,0and the District is currently
evaluating expansion of Robert Van Lier Regulating ReservoiSCADA controls on the reservoirs
together with the phased installation of automated canal headings and Total Channel Control (TCC)
canal automationprograms onDistrict laterals increase the distribution system flexibility,
steadinessand capacitywhile also enabling operational spillage reduction Spillage reduction
associated with current implementation of TCC is estimated to be up to 5,000 to 7,000 af annually.

After successful completion oD EA $EOOOEAOS8O PEIT O 41 OAl #EATT Al #
Claribel and the Cometa lateralOID continues to strategically implement TCC and other

improvements throughout the District with plans to continue implementing improvements to the

District distribution system as funding becomes available. To date, OID has implemented TCC on
over 34 milesi £ | AOAOAI O xEOEET OEA $EOOOEAO8 4EEO A£OOOE
and regulate distribution system opeational flows. Also, the Paulsell Lateral Expansion Project,

described above, is proposed to include TCC implementation along the entire length of the Paulsell

Lateral.

7.4.6 Increased Water Ordering and Delivery Flexibility (10608.48.c(6 ))

The District isimplementing this EWMP by transitioning to an arranged demand ordering and
delivery process for irrigators who require increased delivery flexibility, such as growers of
orchards and corn or irrigators of small parcels. A primary goal of the WRP is to improve
infrastructure to meet changing customer needsAs a result of increased land conversion to
permanent crops and annexation, arranged deliveries have increased from approximately 23,000
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acres to approximately 45,700 acres (70% of the District) between 2012 and 2024. A majority of
these land conversion projects have involved cfarm irrigation improvements to convert from
flood to micro or drip irrigation. OID has worked closely with local irrigation design companies to
ensure existing OID operational constraints and capacities are identified and taken into
consideration from the early stages of design of private irrigation systems to ensure growers are
ableto utilize surface water fromOID as much as possible.

OID also provides training for new hires who will be DSOs or in related operational positions. New
hires attend a multi-day training course at the Irrigation Training and Research Center (ITRC)
located in San Luis Obispo, California. The course provides@rerview of topics and important
concepts, as well as handen training, related to canal operations, water measurement principles,
and SCADA equipment and operations. The course supports DSOs in providing maximum flexibility
to growers for water ordering and delivery, within operational limits.

Regulating reservoirs, automated lateral headings, and T®ave been andare continuing to be
constructed and operated to facilitate this transitionas well. Under arranged demand, growers are
typically provided water within 72 hours of placing their order with OID. As part of the WRP, OID
identified more than $4 million in flow control and measurement improvement projects in the
distribution system and $5 million in turnout replacement projects to enable increased delivery
flexibility. Since beginning implementation of the WRP in 2006, OID has investedre than £0.8
million in flow control and measurement improvements In many cases these flow control and
measurement improvement projects also provided outflow management and reclamation project
benefits, which were not accounted for independently from the $20.8iillion invested. Specifically,
this occurs where TCC has been implemented on laterals that capture drainwater and tailwater as
well as on laterals where TCC has been implemented downstream to the lateral outfall structure.
Additionally, OID has investedhearly $3.6 million in turn out replacement projects over the same
period. OID has also implemented Storm water ordering and delivery management software to
better track cropping and water deliveries. Finallyjn recent years, OID has continued operatingst
distribution system further into October, providing opportunities for growers to use surface water
for post-harvest irrigations in lieu of private pumping. OID deep wells can also be rented at cost by
growers for this purpose outside of the irrigation season when surface water is no longer available.

7.4.7 Supplier Spill and Tailwater Recovery Systems (10608.48.c(7 ))

OIDis implementing this EWMP. OID recovers spillage and tailwater for reuse as follows:

1 Reclamation pumping within OID to recover approximately 3,600 af per year between 2015
and 2024 (Section 5.6.1),

1 Interception and reuse of approximately 1,900 af per year of tailwater entering the OID
distribution system between 2015 and 2024 (Section 5.7.1),

1 Gravity flow and lift pumping of approximately 16,400 af per year to the neighboring
districts of MID, SSJID, and CSJWikddween 2015 and 2024 (43 percent of total boundary
outflows; see Section 5.6.2),
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1 Continuing irrigation of the annexed, 766acre V.A. Rodden property with recovered
drainwater, and surface water.

1 Implementation of nearly $2.3 million in outflow management and reclamation projects as
part of the WRP (Section 8).

Additionally, private drainwater recovery in OID results in the reuse of approximately 5,200 af of
tailwater and spillage annually. Also, as described above in Section 7.4.6, newly hired DSOs or those
in related operational positions complete a multiday training at the ITRC that is relevant to the
monitoring, operations, and maintenance of spill and tailwater recovery systems. Lastly, spillage

and tailwater leaving OID and not recaptured by neighboring districts are available for beneficial

use by other davnstream water users.

OID has also evaluated the cosdffectiveness of additional drainwater collection. Due to tailwater

being a relatively unreliable source of supply, the capital cost of capturing and recirculating

tailwater exceeds the benefits. Automation of the Distri O 1 AOAOAT © O1 DHOI OEAA
has the potential to dramatically reduce spillage through spillage prevention (as opposed to spillage
recovery). As aresult, OID is pursuing additional reduction of operational spillage through
implementation of TCC and promoting improved orfarm water management to reduce tailwater

through improved delivery flexibility. Additional detail describing canal automation is provided in

Section 7.4.9.

7.4.8 Increase Planned Conjunctive Use (10608.48.¢(8 ))

The District isimplementing increased planned conjunctive use through a combination of actions

ET Al OAET ¢ AT 1T OET OAA 1 AET OAT AT AAh OAEAAEI EOAOQET I

pumping facilities, implementation of outflow management projects to increase effective surface
water supply, implementation of infrastructure improvement projects to increase use of available
surface water supplies (such as the Paulsell Lateral Expansion Project, described previously in
Section 7.4.5), maintenance of iamation pumping facilities, strategic pricing and customer

service improvements to encourage use of available surface water supplies, updating surface water
shortage policies to allow indistrict transfers between customers during Level Two water

shortages and provide increased flexibility, rental of OID wells to landowners for use outside of the
irrigation season, and participation in local groundwater management initiatives includinggGMA
related activities and GSP development and implementation in bothe Eastern San Joaquin and
Modesto subbasinsthe Stanislaus and Tuolumne Rivers Groundwater Basin Association (STRGBA)
GSAthe San Joaquin County Groundwater Basin Authority JPA, and the Stanislaus County
Groundwater Technical Advisory Committee. As a means of achievinglieu groundwater

recharge, OID has annexed 10,500 acres of lands formerly reliant solely on groundwafa

irrigation since 2006. Due to the actions completed in implementing this EWMP, in recent years,
the District has observed dereases in acreage within OID that solely rely on privately pumped
groundwater for irrigation supplies. Deep percolation of appliedOID surface water and seepage

from OID canals and drains are also a critical source of groundwater recharge to maintain a
sustainable groundwater supply for users within and surrounding OID.
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The implementation of TCC also results in canal reaches that amentinuously ponded throughout
the irrigation season, which is a change from historical practice of lowering canal water levels in
between rotations. Having the canals continuously ponded increases flow from canals down to the
groundwater system.To date, OID has implemented TCC on over 34 miles of laterals within the
District, and the Paulsell Lateral Expansion Project, described in Section 7.4.5, will include TCC
implementation across the etire length of the Paulsell Lateral.

Additionally, OID recently began delivery of surface water to the City of Oakdale for the irrigation of
two city parks, which were previously dependent on groundwater. The District and the City of
Oakdale are continuing to evaluate the delivery of surfacgater to additional city parks as well.

Finally, OID is enhancing groundwater production capability within the District to augment surface
water supplies throughreplacement and rehabilitationof OID groundwater production wells. The
goals of these improvementsare to improve the reliability of groundwater production capacity
within the District and to implement a coordinated strategy for groundwater production As part of
the WRP, OID identified $14 million in groundwater well projects and has invested nearly $1.5
million since 2006.

7.4.9 Automate Canal Control (10608.48.¢(9 ))

OID isimplementing this EWMP byautomating distribution facilities through TCC implementation
and other various automation controls including flow control and upstream level control. Since
2006, OID has installed and automated 137 headgates, inline lateral control structures, turnouts,
and boundary outflow sites for flow, level, and position control. Allowing for automation and
remote monitoring of 43 headgates, 77 inline lateral control structures, eight turnouts, one pump,
and one boundary outflow fadiity. Additionally, 80 of these operate within the TCC system to
automate 34 miles of canals. OID has also installed 204 flow monitoring facilities equipped with
remote monitoring. These facilities consist of 18 headgates, 17 inline lateral structures4@
turnouts, 17 boundary outflow facilities and five pumps. These improvements contribute to
increased delivery flexibility and steadiness as well aseduced operational spills from the OID
distribution system. As part of the WRP, OID has invested moteah $20.8 million in flow control
and measurement structure projects since 2006 and nearly $0.8 million since 2019. Additionally, as
described above in Section 7.4.6, newly hired DSOs or those in related operational positions
complete a multiday training at the ITRC that is relevant to the canal operations and automation.

OID plans to continue to strategically implement TCC and other improvements throughout the
$EOOOEAO ET OEA ~£EOOOOA AO &O1T AET ¢ AAATI AO AOAEI AA
control and regulate distribution system operational flows.To date, OID has implemented TCC on

over 34 miles of laterals within the District, and the Paulsell Lateral Expansion Project, described in

Section 7.4.5, is proposed to include TCC implementation along the entire length of the Paulsell

Lateral. Itis esimated that the remaining effort has the potential to further reduce operational

spillage and will require the installation or rehabilitation of over 125 canal structures and

installation of over 165 automated gates and associated controls at a cost opapximately $30

million.
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7.4.10 Facilitate Customer Pump Testing (10608.48.c (10))

OID isimplementing this EWMPand facilitating pump testing by encouraging private pumpers
within the District to utilize the Advanced Pumping Efficiency Program funded by PG&E and
administered by the Center for Irrigation Technology at Fresno State University. OID provides a
link to the program on the OID website \yww.oakdaleirrigation.com).

7.4.11 Designate Water Conservation Coordinator (10608.48.c (11))

OID isimplementing this EWMP by continuing to have a designatedater conservation

coordinator (to develop and implement the water management plan and progress reports)This

position was established h October 1997andE O A OOOAT Ol U AEmgWaleA AU OEA
Operations Manager.

7.4.12 Provide for Availability of Water Management Services (10608.48.c  (12))

OID isimplementing this EWMP by olD
supporting the Oakdale CIMIS station, -

including assisting in station 5@ ESAREISCREES | ) |(PRRSTCAIN.. P IR
installation in 2004 and station
relocation in 2017, assisting with
continued maintenance at the site, and
providing a link to CIMIS onthe

$ E O O @dbdtéBigdre 7-1).
Additionally, OIDdisseminates
cooperative extension and other
agricultural information through
website links and inperiodic
newsletters (Figure 7-2) mailed to
customers.

Home  AboutOID ~ District Services ~ News / Updates ~

Additional Links

OID also offers necost onfarm water Figure 7-1. OID Website with Link to CIMIS.
irrigation consultations and review

upon request and as associated circumstances arise and recently developed an online portal
through which historical and current water use information is available to customers and with

$ EC

ITTETA AEIl DPAU AADPAAEI] EOEAOB8 atérBhokapd Pdlicy for legeb O OAAA

Two shortages to allowsn-district transfers between customers when their allocation is exhausted.
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7.4.13 Evaluate Supplier Policies to Allow More Flexible Deliveries and Storage
(10608.48.c (13))

OID isimplementing this EWMP through ongoing
cooperation and discussion with the USBR. One P——

THIS ISSUE?

AGAl P1 A pEit of § Vaded Act Contract
with Reclamationto gain carryover storage in New
Melones Reservoir to provide greater dry year
flexibility. OID actively attempts to identify
mechanisms that allow for voluntary transfers of
water within and outside of its sphere of influence
that facilitate greater water supply flexibility and
storage. OID actively participates in initiatives that
affect its water users including the process to
implement the Water Conservation Act of 2009
(SBXT7).

SUSTAINABLEENERGY,
SUSTAINABLE SAVINGS

WORKING TOGETHER
FOR WATER

NAL SAFETY STARTS AT
S EVERY FAMILY
W

*OID IN THE COMMUNITY*

OID has identified mechanisms for voluntary = : s P 7 e e S
transfers of water that facilitate greater water e E@ Al
supply flexibility and storage and is engaging DWR ';
and USBR in discussion aimed at removing Figure 7-2. Excerpt from Spring/Summer
impediments to voluntary water transfers. These 2025 Issue of OID Pipeline Newsletter.

transfers provide an opportunity for OID and its
landowners to fund infrastructure improvements that result in increased water use efficiency but
are not otherwise locally costeffective.

Lastly, as described previously, the Districipdated their Surface Water Shortage Policy to allow in
district surface water and private groundwater transfers betweerin-district customers during
Level Two water shortages.

7414 %OA1 OAOA AT A )i bpOoil OA wAEAEAEAT AEM)) 1T &£ 30DDPI EAOGS

OID isimplementing this EWMP byemploying a pump technicianthrough/ ) $w&llestablished
program to test and evaluateapproximately 77 pumps at 69 pump stationswithin the OID
boundaries. These pumpsinclude:

1. 25deep wells to supplement surface water deliveriesone of which is equipped with a VFD
(conjunctive use EWMP)

2. 40 reclamation pumps to reuse drainwater withinOID or lift water to the neighboring
distribution systems of MID and SSJID (spill and tailwater recovery EWMP)

3. OneVFDbooster pump (Clavey) and

4. Three pumps from the Stanislaus Riverpne of which is equipped with avVFD,

OID has also integrated six pumps into the District SCADA system. Additionally, for deep wells with
sounding tubes, water levels are monitored twice per year (spring and fall), which includes a
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comparison to pump level to ensure that pumping head and the efficiency of the pump are not

compromised by fluctuations in groundwater level. OID typically inspects and rebuilds or repairs

3-5 reclamation pumps annually to ensure proper and efficient peormance. These components

include but are not limited to bearings, impeller shaft, and impeller replacement. Finally, an

ET £#0AOAA OEAOI 1 COAPEEA OOOOGAU 1T &£ A1l AAOGOEAAT AT I BIi
completed, which allowed OID to identify enegy losses or electrical issues occurring within the

pOi P06 Al AAOGOEAAIT AT i DPiTAT OO AT A OAEA AT OOAAOEOA
OID has budgete14 million under its WRPfor maintenance andongoing development of

groundwater production to supplement surface water supplies and increase flexibility for water

users. Since 2006 OID has spent $1.5 million on its deep well sites and plans to continue to make
improvements to these locations by installing sounding tubes on existing wells without them to

allow for measurement of water levels for both monitoring and operabnal efficiency review,

evaluating the costs and benefits of instdlig VFDs on these pumps and planning for VFD

installation when financially feasible and beneficial opportunities are found.

7.5 Summary of EWMP Implementation Status

OID has takermany actions throughout its history to promote efficient water managemenand

continues toaccomplish improved and more efficient water managementWater conservation is

A1 01T AAGETT AT O /)$60 EEOOI OU AT A OEOEITAOU &A1 O E
Under the WRP, the temporary transfer of water made available through conservation is the

mechanism by which infrastructure and operdéional improvements are funded. For purposes of

this AWMP, OlDactionshave beenorganizedand are reportedwith respect to the Efficient Water

Management Practices (EWMPdisted in Water Code §10608.48 A summary of the

implementation status of each kted EWMP is provided in Table -2.

Final 7-12 March 202 6



olbD
P~

= 2025

AGRICULTURAL WATER
< MANAGEMENT PLAN

EFFICIENCT WATER

MANAGEMENT PRACTICES

Table 7-2. Summary of OID Implementation Status for EWMPsListed Under CWC10608.48c.

Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

Critical (

Mandatory) Efficient Water Management Practices

10608.48.b(1)

Measure the volume of water delivered to customers with
sufficient accuracy to comply with subdivision (a) of Section
531.10 and to implement paragraph (2).

Being Implementec

1.

Evaluated and categorized all turnouts with respect to
measurability and developed standards for using USBR
metergates and constant head orifice (CHO) metergates where
applicable and other types of new standardized turnout
measurement devices where not aplable.

Dedicated annual budget lineitem for turnout replacement and
initiated replacement of turnouts requiring corrective actions
following completion of WRP development in 2007.
Implementation of SCADA in distribution system and at select
delivery points to identify potential operational issues and
increase accuracy of delivery measurement.

New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operation
Implementation of Storm water ordering and delivery
management software.

Implementation of a QA/QC process to review delivery
measurement volumes prior to billing, which occurgwo times
throughout the irrigation season.

Development and implementation of a Water Measurement
Plan for customer deliveries (Attachmentd); implementation is
currently about 96% complete (75,645 acres ofthe total 78,558
acres).

1. Continue to dedicate annual budget linétem for turnout

replacement and continue replacement of turnouts requiring
corrective actions.

Continue training of newly hired DSOs and those in related
positions on canal operations, water measurement, and SCADA
Continue implementation of Water Measurement Plan

(Attachment A).

10608.48.b(2)

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

Being Implementec

4,

Completeda rate study to determine rates required to cover
cost of service, conducted Proposition 218 rate update, and
established a rate structure based in part on volume of water
delivered in 2014 that was implemented in 2015

Completed another rate study to evaluate rate updates in early
2025, and a Proposition 218 process for rate updates.

Use volumetric billing for out-of-district water sales and future
annexations.

Implemented Storm volumetric billing software.

Continue utilization of rate structure based in part on volume
delivered.

Continue volumetric billing for out-of-district water sales and
annexed lands.

Additional

(Conditional) Efficient Water Management Practices

10608.48.c(1)

Facilitate alternative land use for lands with exceptionally high
water duties or whose irrigation contributes to significant
problems, including drainage.

Not Technically
Feasible

xEOEEI
or significant problems from occurring.

Lands with exceptionally high waterduties or whose irrigation contributes to significant problems are not found within the District boundaries, nor
I £ )1 £ OAT AAS

&OOOEAOI T OA exceptiprplavate dutizk

1. Sconza Candy cooling water discharge is captured yeaund in Continue existing use of recycled water within OID.
Facilitate use of available recycled water that otherwise would the District distribution system. Consider requests from all qualifying permitted dischargers for
10608.48.c(2) |not be used beneficially, meets all health and safety criteria, alBeing Implementeg 2 Fc_)od_ processing water is applied directly to lands within the addlt_|onal use of recycled V\_/:.;Iter-. .
q th | District. Continue to evaluate the utilization of treated M&I discharge fron
0€s hot harm Ccrops or Soils 3. The utilization of treated M&I discharge from the City of Oakdale the City of Oakdale.
within OID is being evaluated.
10608.48.¢(3 Facilitate financing of capital improvements for oafarm Being Imol ; 1. OID provides technical assistance to growers implementing en Continue technical assistance to growers implementing efarm
48.¢(3) irrigation systems €ing Implementec farm improvements through the NRCS EQIP program. improvements through the NRCS EQIP program.
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Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

10608.48.c(4)

Implement an incentive pricing structure that promotes one or
more of the following goals:

(A) More efficient water use at farm level,

(B) Conjunctive use of groundwater,

(C) Appropriate increase of groundwater recharge,

(D) Reduction in problem drainage,

(E) Improved management of environmental resources,

(F) Effective management of all water sources throughout the
year by adjusting seasonal pricing structures based on current
conditions.

Being Implementec

A water rate based in part on the volume of water delivered
encourages efficient farm water use. The rate structure is a tiere
rate system, with higher rates for higher water use. Volumetric
bills are distributed two times each season, allowing customers t
monitor water usage as it relates to tiered water rates throughou
the season and encouraging more efficient water use.

OID promotes conjunctive use of groundwater by setting water
rates to promote use of available surface water.

In recent years, OID has continued operating its distribution
system further into October,allowing growers to use surface
water for post-harvest irrigations in lieu of private pumping.
Additionally, OID deep wells can be rented outside of the
irrigation season at cost by growers for irrigation purposes.

N

Continue to encourage efficient farm water use.

Continue to promote use of available surface water supplies.
Continue operating distribution system later in the year to allow
growers to use surface water for postharvest irrigations in lieu of
private pumping.

10608.48.¢(5)

Expand line or pipe distribution systems, and construct
regulatory reservoirs to increase distribution system flexibility
and capacity, decrease maintenance and reduce seepage

Being Implementec

Constructed Robert Van Lier Reservoir in 2001 and constructed
the North Side Regulating Reservoir in 2010.

Concrete lined approximately 3.3 miles of South Main Canal and
tunnels in 2010.

Concrete lined 1® miles of canals, including approximately 0.7
miles ofthe North Main Canal in 2024

Repaired 0.55 miles of deteriorating concrete lining in 201@&nd
0.47 miles in 2023

Replaced over 100 miles of canals with buried pipeline, including
roughly one mile between 2016 and 2019.

Constructed Two Mile Bar Tunnel in 2017 (operational in 2019),
bypassing 1.3 miles of canal. This project reduces seepage,
decreases maintenance, and bypasses a high hazard section of
canal.

Completed repair and improvement projects on the North Main
Canal Tunnels 3 and 4, and South Main Canal Tunnel 8 to incre
lined area, decrease maintenance and reduce seepage.
Invested $80.5 million in main canal and tunnel improvements,
canal and lateral rehabilitation, and pipeline replacement since
2006 ($26.3 million since 2020).

Implemented TCC on over 34 miles of laterals to better regulate

system flows and increase distribution system flexibility.

S

Continue to implement WRP main canal and tunnels improveme
projects.

Continue to implement WRP canal and lateral rehabilitation
projects.

Continue to implement WRP pipeline replacement projects.
Continue with next phases of Districtwide TCC implementation
Complete Canyon Tunnel Project, which began construction in |z
2025 and is scheduled to be completed over three yearkhis
project reduces seepage, decreases maintenance, and bypasse
2-mile section ofhigh hazard section of canal.

Complete Phase 1 of the Paulsell Lateral Expansion Project, wh
is currently under construction and anticipated to be completd in
Spring 2026. The Paulsell Lateral Expansion Project will expand
the existing distribution system and increase flexibility through
TCC automation to improve surface water deliveries to in and ot
of-district customers and will result in increased directand in-lieu
groundwater recharge.

Evaluate expansion of Robert Van Lier Reservoir.
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Water Code

Implementation

Reference No. EWMP Status Implemented Activities Planned Activities
Planned and initiated transition, within facility constraints, to an 1. Continue transition to arranged demand ordering and delivery
arranged demand ordering and delivery schedule for irrigators schedule for irrigators who request increased delivery flexibility.
who require increased delivery flexibility. Under arranged As facility constraints are eased by facility modernization
g;Ti?lgdt’h%:?\gr%rZra\l/(/(iatrgygllﬁlIy provided water within 72 hours of program, service constraints will continue to ease.
Invested more than £0.8 million in flow control and 2. Continue to mplement WRP flow control and measurement
measurement improvements including TCC, $&million in structures projects
construction of the north side regulating reservoir and nearly $& 3. Continue to implement WRP turnout replacement projects
million in turnout replacement since 2006, resulting in increased 4. Continue to work with local irrigation design companies during
water ordering and delivery flexibility. _ their design of private irrigation systems.
Implemented Storm water ordering and delivery management 5. Continue operating distribution system later in the year to allow
software to better track cropping and water deliveries. S o
! . growers to use surface water for postharvest irrigations in lieu of
Due to land conversion and annexation, and to system private pumping and continue at cost rentals of OID deep wells
il ; ; improvements and modernization, arranged deliveries have
10608.48.(6) :L(:Srtian‘:’srze\;(ﬁ::gyo'”e"rva‘:‘li;;r T:renri':sg by, and delivery to, water g i | mplemented increased from approximately 23000 acres in 2012 to outside of the irrigation season.
P approximately 45,700acres (70% of District) in 2024. 6. Continue training of newly hired DSOs and those in related
OID has worked closely with local irrigation design companies tq positions on canal operations, water measurement, and SCADA
ensure existing OID operational constraints and capacities are
identified and taken into consideration during the design of
private irrigation systems to allow growers to utilize surface
water from OID as much as possible.
In recent years, OID has continued operating its distribution
system further into October,allowing growers to use surface
water for post-harvest irrigations in lieu of private pumping.
Additionally, OID deep wells can be rented outside of the
irrigation season at cost by growers for irrigation purposes.
New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operations
Two drainwater recovery systemssupplement irrigation to more 1. Continue to support private landowners in capturing and reusing
than 760 acres. drainwater in OID drainage facilities.
_OID coo.rdinates .With and sup_ports p_rivate Ia}ndowners.with an 2. Continue to implement WRP outflow management projects.
:tr;tce”rizzts{n capturing and reusing drainwater in OID drainage 3. Continue to implement WRP reclamation projects.
Reclamation pumping within OID to recovean average of 4, (?ontmye with next phases of Dl_strlciwlde TCC implementation
approximately 3,600 af per yearbetween 2015 and 2024 I(Dlgzlll;c(jallvgLai;J(l,Ir;\rlcE?(grﬁ);?(;?]eg:g}le%?)On Paulsell Lateral as part of
Interception and reuse ofan average ofipproximately 1,900af 5. Continue training of newly hired DSOs and those in related

10608.48.¢(7)

Construct and operate supplier spill and tailwater recovery
systems

Being Implementec

per year of tailwater entering the OID distribution system
between 2015 and 2024

Gravity flow and lift pumping of approximately 16,400 af per
year to the neighboring districts of MID, SSJID, and CSJWCD
between 2015 and 2024
1 00T 1 AOGET 1
control has the potential to dramatically reduce spillage through
spillage prevention. Implementation of TCC is estimated to have
reduced spillage by up to 5,000 to 7,000 af annually.

OID has implemented nearly .3 million in outflow management
and reclamation projects since 2006.

New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operations

positions on canal operations, water measurement, and SCADA
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Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

1. OID water rates encourage use of available surface water suppli Continue active participation in GSP development and
2. OID improvements in flexibility in water ordering by and delivery implementation in both the Eastern San Joaquin and Modesto
to customers encourages use of surface water and discourages Subbasins.
conversion to or reliance solely on groundwater. Utilize groundwater models and GSPs to continue to develop
3. OID actively participates in local and regional groundwater optimized conjunctive use strategies to: (1) enhance groundwate
management initiatives, including participation in SGMAelated production and uniformity of availability of GW supplies, (2)
activities and GSP development and implementation in both the consider annexation, out of district water sales and transfers to
Eastern San Joaquin and Modesto Subbasins provide in lieu recharge and decrease reliance on groundwater.
4. OIlDis delivering surface water tothe City of Oakdale for irrigatior] Continue improving flexibility in water ordering and delivery to
of two city parks, whichwere previously dependent on encourage use of surface water and discourage surface users fr
groundwater pumping. converting to groundwater.
5. Continue evaluating delivery of surface water to the City of
6. OID has maintained and enhanced groundwater production Oakdale for irrigation of city parks, which are dependent on
capability, investing nearly .5 million since 2006. groundwater (apart from two currently receiving surface water).
7. Inrecent years, OID has continued operating its distribution Continue to implement WRP groundwater well, reclamation, and
Increase planned conjunctive use of surface water and ' system further into October, allowing for growers to use surface outflow management projects.
10608.48.c(8) roundwater within the sunplier service area Being Implementeg water for post-harvest irrigations in lieu of private pumping. Complete Phase 1 of the Paulsell Lateral Expansion Project, wh
9 PP Additionally, OID deep wells can be rented outside of the is currently under construction and anticipated to be complete in
irrigati on season at cost by growers for irrigation purposes. Spring 2026. The Paulsell Lateral Expansion Project will expand
8. OID makes district pumps available for frost protection outside o the existing distribution system and increase flexibility tirough
the irrigation season when surface water is not available. TCC automation to improve surface water deliveries to in and ot
9. Automated TCC canal reaches are continuously ponded of-district customers and will result in increased direct and inlieu
throughout the irrigation season, which is a change from groundwater recharge.
historical practice of lowering canal water levels in between Continue with next phases of Districtwide TCC implementation
rotations. The continuously ponded water in the canals potential (including full TCC implementation on Paulsell Lateral as part of
increase seepageldw from canals down to the groundwater Paulsell Lateral Expansion Project)
system. Continue operating the distribution system into October to
10. OID has achieved idieu groundwater recharge through provide surface water for postharvest irrigations and to make
annexation of 10500 acres since 2006. district pumps available to growers for either postharvest
11. Updated Surface Water Shortage Policy to allow-district surface irrigations or frost protection.
water and private groundwater transfers between customers in g Review and revise Surface Water Shortage Policy as needed to
Level Two water shortage. provide flexibility to customers and increase planned conjunctive
use of surface water and groundwater.
1. Automated inlets and outlets to the regulating reservoirs. Continue to automate or install additional flow monitoring
2. Installed and automated137 headgates, lateral control structures devices on canals and pipelines when and where beneficial to d
turnouts and boundary out flow sites for flow, level, and position S0.
control since 2006 & of these sites operate in downstream Continue with next phases of Districtwide TCC implementation
control and fully automate over 34 miles of canals. (including full TCC implementation on Paulsell Lateral as part of
3. Installed an additional 204 flow monitoring devices on headgates Paulsell Lateral Expansion Project)
10608.48.c(9) | Automate canal control structures Being Implementec Ia}teral_control structures, turnouts, pumpsand boundary out flow Continue to i_mplement other WRP flow control and measuremer
sites since 2006 structure projects.
4. OID has invested more than 20.8 million in flow control and Continue training of newly hired DSOs and those in related
measurement structure projects since 2006 (and nearly (k8 positions on canal operations, water measurement, and SCADA
million since 2019).
5. New hires who will be DSOs or in related positions complete a
multi -day training at the ITRC on canal operations, water
measurement principles, and SCADA equipment and operations
1. OID promotes the use of the PG&E pump testing program by Continue to promote use of the PG&E pump testing program by
" : : : private pumpers within the District. private pumpers within the District.
10608.48.c(10) | Facilitate or promote customer pump testing and evaluation |Being Implementec 2. Alink to the PG&E Advanced Pump Efficiency Program is

provided on the OID website.
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Water Code

Implementation

Reference No. EWMP Status Implemented Activities Planned Activities
Designate a water conservation coordinator who will develop Designated avater conservation coordinator in October 1997. 1. Continue to employ a designatedvater conservation coordinator.
10608.48.c(11) |and implement the water management plan and prepare Being Implementec
progress report.
A link to the California Irrigation Management Information 1. Continue to provide links to CIMIS and other resources on the O
System (CIMIS) is provided on the OID website. website.
OIDhelps maintain the local Oakdale CIMIS station in conjunctia 2. Continue periodic newsletter to customers.
with DWR staff. 3. Continue to offer nacost onfarm irrigation consultations and
Links to agricultural relevant information is provided on the OID review.
website. 4. Continue to promote and develop online portal that provides
Provide for the availability of water management services to ' A periodic newsletter is prqv!deq to customer_s. _ wate_r use information and _options for customers _
10608.48.c(12) Being Implementeg OID offers nacost onfarm irrigation consultations and review by 5. Continue to review and revise Surface Water Shortage Policy as
water users. . . : . ) o
OID staff upon request and as associated circumstances arise. needed to provide water management services and flexibility to
Developed an online portal through which historical and current customers.
water use information is available to customers, and through
which online bill pay is possible.
Updated Surface Water Shortage Policy to allow-district surface
water and private groundwater transfers between customers
during Level Two water shortages.
Continued discussions with USBR to promote carryover storage 1. Continue discussions with USBR to promote carryover storage i
New Melones Reservoir to provide greater flexibility when water New Melones Reservoir to provide greater flexibility when water
shortages occur. shortages occur.
Continued discussiondor voluntary transfers of water that 2. Continue discussions with DWR and USBR regarding policies th
Evaluate the policies of agencies that provide the supplier with facilitate greater water supply flexibility and storage and impede voluntary water transfers.
10608.48.c(13) | water to identify the potential for institutional changes to allow |[Being Implementec continued discussions with DWR and USBR regarding policies th 3. Continue active participation in initiatives that affect its water
more flexible water deliveries and storage. impede voluntary water transfers. users.
Active participation in initiatives that affect its water users. 4. Continue to review and revise Surface Water Shortage Policy as
Updated Surface Water Shortage Policy to allow-district surface needed to provide flexibility to customers.
water and private groundwater transfers between customers
during Level Two water shortages.
Regular testing and evaluation opproximately 77 pumps at 69 1. Continue testing and evaluation program for existing pumps.
pump stationswithin OID boundaries by qualified staff. 2. Continue to include new wells and pumps in the existing progran
Monitoring of water levels for groundwater pumps twice per to evaluate and improve pump efficiencies.
yeatr, including a comparison to pump level to ensure pumping 3. Install sounding tubes on wells without them to allow for
head and efficiency of the pump are not compromised. measurement of water levels for both monitoring and operationa
Integrated 6 pumps into the OID SCADA system. efficiency review.
10608.48.c(14) %OA1 OAOA AT A EIi pOT OA OEA A AE/Being Implementec Completed infrared thermographic survey of pumps to identify 4. Evaluate opportunities to improve pump efficiencies through
potential issues with pump operations. further SCADA system integration (incorporating additional pum
Annual maintenance and improvements as part of WRP sites or incorporating remote control at existing sites).
implementation. 5. Evaluate the costs and benefits of installation of Variable
Frequency Drives (VFDs) on pumps.
6. Continue annual maintenance and improvements as part of WR

implementation.
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7.6 Evaluation of Water Use Efficiency Improvements
CWC 810608.48(d) requires that AWMPs include:

8 a report on which efficient water management practices have been implemented and are
planned to be implemented, an estimate of the water use efficiency improvements that have
occurred since the last report, and an estimate of the water use efficiampyovements estimated
to occur five and 10 years in the future.

A description of which EWMPs have been implemented has been provided previously in Section 7.
This section provides an evaluation of EWMP implementation and an estimate of water use
efficiency (WUE) improvements that have occurred in the past and are exgted to occur in the
future.

The value of evaluating water use efficiency (WUE) improvements (and EWMP implementation in

CAT AOAT q A£01Ti1 1)$80 PAOOPAAOGEOA EO OI EAAT OEEU xE
identify those additional actions that hold the potentialtoadvh AA /) $8 O | EOOET 1T AT A
-AT ACAT AT O 1 AEAAGEOGAOG | AAOGAOEAAA ET COAAOAO AAODAE
continues to be to protect and develop OID water resources for the maximum benefit of the

community by providing excellent irrigation and domestic water service. Underlying this mission

are the objectives of providing OID customers with a reliable, affordable, high quality supply of

water. To that end, OID has taken action to develop and maintain reliable surface water and

groundwater supplies, to prevent or reduce losses from the distribution system in order to increase

operational efficiency, to promote the efficient use of water at the farm level, and to meet changing
environmental and other demands that affect the flexibility withwhich the District can deliver and

store water. A result of these efforts is that OID has embarked on implementation of its-28ar,

AT 1 POAEAT OEOA 7A0A0 2A01 BOAAO 01 A1 j720q O EIiI POI
its customers.

First and foremost, among the issues that must be considered in any evaluation of the benefits of
EWMP implementation and resulting WUE improvements is how water management actions affect
the water budget (Davenport and Hagan, 1982; Keller, et al., 19963/ et al., 2008; Clemmens, et

al., 2008; Canessa, et al., 2011). Accordingly, any evaluation of EWMP implementation and WUE

Ei DOI OAI AT OO &£ O /)$ 10060 Ai1 OEAAO Ei x xAOAO AOAC
water management objectives. Foexample, flows to deep percolation and seepage that could be
considered losses in some settings are critical tmaintaining the long-term sustainability of the
underlying groundwater basin. Reductions in these flows resulting from EWMP implementation

could be considered WUE improvements at the farm or District scale, but have the consequential
effect of diminishing recharge éthe underlying groundwater system. Other flows that could be
considered losses at the District or farm scale such as spillagedatailwater, respectively, are also
recoverable. For example, spillage from the OID distribution system is available for beneficial use

by downgradient water users and is actively used by MID, SSJID, and CSJWCD. The only distribution
system or onfarm losses that are not recoverable within OID, the underlying groundwater basin, or
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the San Joaquin River Basin as a whole are canal and reservoir water surface evaporatiamd
AOGAPT OAOET1T £&ZOT i EOOEGCAOEIT ADPDPI EAAOQOEIT 8 4EAOA A
water supply (less than two percent as indicated by the WMF). An implication of this is that very

1 EOOI A O1 Axd xAOAO AAT AA sdvAiBrlin GAIOAET AAT A OEOI OCE

An essential first step in evaluating EWMP implementation and water use efficiency improvements
is a comprehensive, quantitative, multiyear water budget (see Section 5). The quantitative
understanding of the water budget flow paths enables identificatiomf targeted flow paths for WUE
improvements, along with improved understanding of the beneficial impacts and consequential
effects of EWMP implementation at varying spatial and temporal scales. The water budget enables
evaluation of potential changes irflow path quantities and timing for any given change in water
management.

Even where comprehensive, multyear water budgets have been developed, evaluating water
budget impacts and WUE improvements is not a trivial task. Issues of spatial and temporal scale
and relatively small changes in flow paths resulting from many water anagement improvements
(relative to day to day and year to year variation in water diversions and use) coupled with
inaccuracies inherent in even the best water measurement greatly complicate the evaluation of
water budget impacts. The implications of remverable and irrecoverable losses at varying scales
complicate the evaluation of WUE improvements, and consequential, potentially unintended
consequences must be considered (Burns et al. 2000, AWMC 2004).

As part of assembling this AWMP, OID has identified the targeted flow paths associated with
implementation of each EWMP, the water management benefits of each EWMP, along with the
potential consequential effects of implementation. A brief discussion of ¢hbenefits associated with
implementation of each EWMP is provided, along with a brief discussion of consequential effects
that must be considered. A summary of targeted flow paths, beneficial impacts, and consequential
effects associated with implementabn of each EWMP by OID is provided in Table3.

29 This also includes riparian ET.
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Table 7-3. Summary of WUE Improvements by EWMP.

Notes (See
Water Code Implementation Targeted Flow : End of
Reference No. EWMP Status Path(s) Benefits Consequential Effects Table)
10608.48.b | Measure the.volum'e pf water delivered to Being None Supports Evaluation of EWMPs Not Applicable 1
Q) customers with sufficient accuracy Implemented
Earm Deliveries Volumetric pricing could create a modest incentive to reduce efarm Egggf?ggl?ggﬁaeegcgﬁﬁznu;e;;llt Sir']n rercci)lljj(;f(}j(\j/vater
Tailwater. Dee ' | deliveries, primarily through reduced tailwater and deep percolation. In Ssvstem 9 ying g
10608.48.b | Adopt a pricing structure based at least in Bein Percolation ofp aggregate, reduced deliveries result in decreased system inflows and / .
e ptapricing : g : corresponding reductions in drainage outflons. Available water not diverted . . . 2
(2) part on quantity delivered Implemented Applied Water, could allow for service area expansion (annexation) or be available for Reduced drainage outflows from tailwater result in
System Inflows, transfer. Additionally, water quality benefits may occur through reduced reduced water avgulable for bene:\ﬂmal use by
Drainage Outflows ! . downgradient agricultural or environmental water
tailwater and deep percolation. USErs
Facilitate alternative land use for lands with
10608.48.c | exceptionally high water duties or whose Not Technically : . .
(1) irrigation contributes to significant problems, Feasible Not Applicable Not Applicable Not Applicable 3
including drainage.
Facilitate use of available recveled water that Recycled water use by OID provides a limited reduction in required surface
X Y o . supply. Recycled water use directly by irrigators reduces the demand for OID . oo .
10608.48.c | otherwise would not be used beneficially, Being System Inflows, deliveries. further reducing required surface suoply. Available water not Recycled water is of diminished quality as
(2) meets all health and safety criteria, and does Implemented Farm Deliveries diverted c’ould allow for SSNng area ex ansionp(ggﬁexation) or be available compared to OID surface water supplies.
not harm crops or soils. for transfer P
Farm Deliveries OID inkind technical assistance to support offarm improvements could Eg::f(i:;;?ggﬁaﬁeggﬁﬂznuf;;lr Sir']n rer?;a%?j?/vater
Tailwater. Dee ' | resultin limited reductions in on-farm deliveries through reduced tailwater Ssvstem 9 ying g
. ) . — . : P | and deep percolation. In aggregate, reduced deliveries result in decreased y '
10608.48.c | Facilitate financing of capital improvements Being Percolation of . ; . . ) .
A ; system inflows and correspondingreductions in drainage outflows. Available . . . 2
3) for on-farm irrigation systems Implemented Applied Water, : : ; : Reduced drainage outflows from tailwater result in
Svstem Inflows water not diverted could allow for service area expansion (annexation) or be reduced water available for beneficial use b
y ' | available for transfer. Additionally, water quality benefits may occur through ; ) . y
Drainage Outflows reduced tailwater and deep percolation downgradient agricultural or environmental water
PP ) users.
Implement an incentive pricing structure that
promotes one or more of the following goals:
(A) More efficient water use at farm level,
(B) Conjunctive use of groundwater, Volumetric pricing will incentivize goal (A), resulting in onfarm benefits as Consequential effects of volumetric pricing are the
(C) Appropriate increase of groundwater described for the volumetric bricin EWMI5 (10608.48.5(2)) same as described for the volumetric pricing EWMP
recharge, . pricing 4S-D(E))- (10608.48.b(2)).
10608.48.c (D) Reduction in problem drainage Being Varies 2
mplemente rovision of surface water at lower rates than the cost of groundwater - . .
4 P ge, Impl d Provision of surf | han th f ground
(E.) Improved management of pumping and for a longer period incentivizes goals (B) and (C) and improves Many of thesg_ efficiency |mpr0vements require the
environmental resources, S . ; use of electricity as a component, increasing the
. the reliability of regional water supplies.
(F) Effective management of all water need for greater energy demands.
sources throughout the year by adjusting
seasonal pricing structures based on current
conditions.
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Notes (See
Water Code Implementation Targeted Flow il Eff End of
Reference No. EWMP Status Path(s) Benefits Consequential Effects Table)
OID regulating reservoirs allow for improved onfarm delivery steadiness and
flexibility, potentially providing a modest reduction in on-farm deliveries due
to reduced deep percolation and tailwater. Reservoirs allow operators to
reduce operational spillage and drainage outflows.
System Inflows,
Operational Lining and pipeline conversion provide maintenance and operational benefits| Reduced deep percolation and seepage result in
. . e Spillage, Canal | xEET A Al 01T OOAOOAT OEAIT 1T U OAAOQAET C reduced beneficial recharge of the underlying
Expand line or pipe distribution systems, and o . .
. . . Seepage, Farm | program to spend $80 million on main canal and tunnel improvements and groundwater system.
10608.48.c construct regulatory reservoirs to increase Being o I I
5) distribution svstem flexibility and capacit Imolemented Deliveries, canal and lateral rehabilitation aswell as $45 million in pipeline replacement 2
Y y pactty, P Tailwater, Deep | over the 25year WRP will ensure the longerm reliability of the distribution Reduced drainage outflows result in reduced water
decrease maintenance and reduce seepage ; : e X
Percolation of system. available for beneficial use by downgradient
Applied Water, agricultural or environmental water users.
Drainage Outflows | In aggregate, reduced recoverable losses at the farm and district scale result
decreased system inflows. Available water not diverted could allow for
service area expansion (annexation) or be available for transfer. Additionally
water quality benefits may occur through reduced tailwater and deep
percolation.
Changes in ordering and delivery practices, coupled with improvements to the
OID distribution system and operation result in increased control for DSOs
and improved farm delivery steadiness and flexibility.
System Inflows, duced d lati its in reduced
Operational o Re uced deep percolation results in reduce
Spillage. Earm Farm deliveries could be reducedy a modest amount due to reduced deep beneficial recharge of the underlying groundwater
Increase flexibility in water ordering by, and . biage, percolation and tailwater. System improvements result in greater operational| system.
10608.48.c . o Being Deliveries, . : : ) . :
delivery to, water customers within . efficiency and, potentially, substantial reductions in spillage. 2
(6) ; . Implemented Tailwater, Deep . .
operational limits ; Reduced drainage outflows result in reduced water
Percolation of L : e X
Aoplied Water In aggregate, reduced recoverable losses at the farm and district scale result| available for beneficial use by downgradient
bp ' decreased system inflows. Available water not diverted could allow for agricultural or environmental water users.
Drainage Outflows : . . . "
service area expansion (annexation) or be available for transfer. Additionally
water quality benefits may occur through reduced tailwater and deep
percolation.
Current_levels of reqlamatlon pumping, tailwater |r_1tercept|0n, a_nd spillage Reduced drainage outflows result in reduced water
prevention, along with the continuingimplementation of approximately $17 . . .
., i : . available for beneficial use by downgradient
System Inflows, | million total in outflow management and reclamation projects as part of the . .
. . . . ) . . ; agricultural or environmental water users.
10608.48.c | Construct and operate supplier spill and Being Operational WRP, have and will continue to substantially reduce drainage outflows from
@) tailwater recovery systems Implemented Spillage, Tailwater, | OID. As a result, reduced outflows result in decreased system inflows. . . .
. ; . . . Many of these efficiency improvements require the
Drainage Outflows | Available water not diverted could allow for service area expansion . . :
. ) L . ) use of electricity as a component, increasing the
(annexation) or be available for transfer. Additionally, water quality benefits
. need for greater energy demands.
may occur through reduced tailwater outflow from OID.
Increased conjunctive management benefits OID by improving lorgrm
water supply reliability through the following:
Increase planned conjunctive use of surface System Inflows,
10608.48.c b Junctiv . Being District 1. Reliance primarily on surface water in wet years to minimize R
water and groundwater within the supplier ; Not Significant 2
(8) : Implemented Groundwater withdrawals from the groundwater system.
service area . ; . :
Pumping 2. Strategic operation of OID groundwater wells in dry years to reduce
demand for limited surface water supplies and to allow for potential
increases in reservoir carryover storage.
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Notes (See
Water Code Implementation Targeted Flow i End of
Reference No. EWMP Status Path(s) Benefits Consequential Effects Table)
Automation of the OID distribution system results in increased control for
DSOs and improved farm delivery steadiness and flexibility.
System Inflows, Reduced deep percolation results in reduced
Operational Farm deliveries could be reducedy a modest amount due to reduced deep - PP :
! . . . . : beneficial recharge of the underlying groundwater
Spillage, Farm percolation and tailwater. System improvements result in greater operational
. O . : ) ) . : system.
10608.48.c Being Deliveries, efficiency and, potentially, substantial reductions in spillage.
Automate canal control structures . 2
9 Implemented Tailwater, Deep . .
! _ Reduced drainage outflows result in reduced water
Percolation of In aggregate, reduced recoverable losses at the farm and district scale result . L X
: ; . . available for beneficial use by downgradient
Applied Water, decreased system inflows. Available water not diverted could allow for . .
X . . . . " agricultural or environmental water users.
Drainage Outflows | service area expansion (annexation) or be available for transfer. Additionally
water quality benefits may occur through reduced tailwater and deep
percolation.
10608.48.c | Facilitate or promote customer pump testing Being ) 1 DOI OAA B O.I DEI ¢ AEEREAEAT AU AU |/ ).$ _—
. None water budget but results in decreased energy demand and reduced pumping Not Significant
(10) and evaluation Implemented : :
costs for customers. There are no direct benefits to OID.
Designate a water conservation coordinator
10608.48.c | who will develop and implement the water Being Varies See Comment See Comment 4
(1)) management plan and prepare progress Implemented
report.
- Farm water management support by OID could result in limited reductions in Redu_ce_d deep percolation results_ .
Farm Deliveries, o . . beneficial recharge of the underlying groundwater
. on-farm deliveries through reduced tailwater and deep percolation. In
Tailwater, Deep I : . system.
. A . ; aggregate, reduced deliveries result in decreased system inflows and
10608.48.c | Provide for the availability of water Being Percolation of . . ; ; ; ;
. ; corresponding reductions in drainage outfows. Available water not diverted . . . 2
(12) management services to water users. Implemented Applied Water, . ) . . Reduced drainage outflows from tailwater result in
could allow for service area expansion (annexation) or be available for . .
System Inflows, . . ! reduced water available for beneficial use by
. transfer. Additionally, water quality benefits may occur through reduced . ) .
Drainage Outflows : . downgradient agricultural or environmental water
tailwater and deep percolation. USers
Evaluate the policies of agencies that provide #EAT CAO ET OEA PI1EAEAO 1 £ ACAT AE A ( Reduced drainage outflows from operational
10608.48.c | the supplier with water to identify the Being using its surface water supply could allow for limited improvements in system| spillage could result in reduced water available for
. o System Inflows . ; ; . . o ) :
(13) potential for institutional changes to allow Implemented operation and reductions in system losses. Available water not diverted coulq beneficial use by downgradient agricultural or
more flexible water deliveries and storage. allow for service area expansion (annexation) or be available for transfer. environmental water users.
)i DPOT OAA POl PET C AZEEEAEAT AU T & /) $
10608.48.c Evgluate and improve the eificiencieaf the Being None replacement based on pump evaluations results in decreased energy deman Not Sianificant
(14) OO0PPI EAOBO DPOI PO8 Implemented and reduced pumping costs for OID and increases pump reliability. There arg 9
no direct impacts to water budgetflow paths.
Notes:
1. Although delivery measurement does not directly affect any flow paths, it will provide the basis for improved understandingd the overall water budget in the future.
2. OID works to balance tradeoffs between incentivizing ofiarm water conservation and maintaining longterm surface water and groundwater reliability for the region.
3. Such lands do not exist in OID. As a result, it is not technically feasible to implement this EWMP. o S o o o o . A o
4. Yi bl AT AT OAQGETT 1T &£ OEA 17-0 AT A 720 AU /)$80 7A0A0 #11 OAOOA @rEsiaff as #pbropiatesitha @dciafismbywhich all BPAAVDAabefinipler@entedfahdAa@i€fbenefits brd réafiz
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Definitions of WUE vary. For purposes of evaluating WUE improvements associated with EWMP
implementation by OID, specific WUE improvement categories or objectives, as described by
CALFED and DWR (CALFED 2006, DWR 2012b), have been identified that corredpo each
EWMP. Potential WUE improvements include reduction of irrecoverable losses, increased local
supply, increased local flexibility, increased irstream flow, improved water quality, and improved
energy efficiency. Definitions for each of the WUiBhprovement categories have been developed
and are provided in Table 74. Note that the WUE improvement categories are not mutually

exclusive in many cases. For example, reductions in irrecoverable losses could be used to increase

local supply. TheapgE AAAET EOU T £ AAAE %7-0 O AAAE 75%
water management activities has been identified and is presented in Table57

Table 7-4. WUE Improvement Categories.

Water Use Efficiency
Improvement Category Definition

Reduce losses that cannot be recovered and used by the water supplier or

Reduce Irrecoverable Losses . . :
downgradient users (e.g. evaporation and flows to salt sinks).

Reduce losses and/or increase storage locally to increase supply available t
Increase Local Supply meet demands, including both neaterm (within an irrigation season) and
long-term (over more than one year).

)i DOT OA OEA OOPDPI EAOGO AAEI EOU OI

Increase Local Flexibility ) i
available water supplies to meet customer demands.

Increase flow in natural waterways to benefit fisheries or meet other

Increase InStream Flow . .
environmental objectives.

Improve Water Quality Increase the quality of targeted water bodies (i.e. streams, lakes, or aquifers

Improve Energy Efficiency | Increase the efficiency of water supplier or customer pumps.

In order to more explicitly report an estimate of WUE improvements that have occurred since the
last AWMP and an estimate of WUE improvements expected to occur five and ten years in the
future, OID has estimated the qualitative magnitude (expressed as Nqnémited, Modest, or
Substantial in order of increasing relative magnitude) for the targeted flow paths associated with
each EWMP relative to the applicable WUE improvement categories identified in Tablb7 Past
WUE improvements are estimated relativeo no historical implementation and relative to the time
of the last plan (adopted in 2020). Future WUE improvements are estimated for five years in the
future (2030) relative to 2025 and for ten years in the future (2035) relative to 2025. The result of
this evaluation is provided in Table 76.

OID will continue to seek out and implement water management actions that meet its overall water
management objectives and result in WUE improvements. OID staff regularly attend water
management conferences and evaluate technological advances inthecate 1 &£ /) $8 O
management objectives and regional setting. The continuing review of water management within
OID, coupled with exploration of innovative opportunities to improve water management will

result in future management improvements by OID anddditional WUE improvements.
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Table 7-5. Applicability of EWMPs to WUE Improvement Categories!

Water Use Efficiency Improvement Category

Water
Code Reduce Increase | Increase Increase | Improve Improve
Reference Implementa - | Irrecover - Local Local In-Stream | Water Energy
No. EWMP tion Status able Losses | Supply | Flexibility Flow? Quality | Efficiency
10608.48.b | Measure the volume of water delivered to Being :
. . No Direct WUE Improvements
(1) customers with sufficient accuracy Implemented
10608.48.b | Adopt a pricing structure based at least in Being v v
(2) part on quantity delivered Implemented
Facilitate alternative land use for lands Not
10608.48.c | with exge'ptlo'nally hlgh water dupeg or Technically Not Applicable to OID
(1) whose irrigation contributes to significant :
4 ) ) Feasible
problems, including drainage.
Facilitate use of available recycled water
10608.48.c | that otherwise would not be used Being v
(2) beneficially, meets all health and safety Implemented
criteria, and does not harm crops or sails.
10608.48.¢ FaC|I|tate financing of Cap|t.all . Being
improvements for on-farm irrigation \ \Y
3) Implemented
systems
Implement an incentive pricing structure
that promotes one or more of the following
goals:
(A) More efficient water use at farm level,
(B) Conjunctive use of groundwater,
(C) Appropriate increase of groundwater
10608.48.c | recharge, Being
o . \% \
(4) (D) Reduction in problem drainage, Implemented
(E) Improved management of
environmental resources,
(F) Effective management of all water
sources throughout the year by adjusting
seasonal pricing structures based on
current conditions.
Expand line or pipe distribution systems,
and construct regulatory reservoirs to .
10608.48.c increase distribution system flexibility and Being \% \Y \Y \%
(5) . : Implemented
capacity, decrease maintenance and
reduce seepage
Increase flexibility in water ordering by, .
10608.48.c and delivery to, water customers within Being V V
(6) : S Implemented
operational limits
10608.48.c | Construct and operate supplier spill and Being
; \ \% V
@) tailwater recovery systems Implemented
Increase planned conjunctive use of .
10608.48.c surface water and groundwater within the Being V
(8) ; . Implemented
supplier service area
10608.48.c Automate canal control structures Being \ \Y \%
(9) Implemented
10608.48.c | Facilitate or promote customer pump Being v
(20) testing and evaluation Implemented
DeS|g_nate a Water.conservatlon : The activities of the Water Conservation Coordinator and other OID staff tg
10608.48.c | coordinator who will develop and Being . . . _
) achieve WUE improvements through implementation of the EWMPs are
(11) implement the water management plan Implemented ; S
described individually by EWMP.
and prepare progress report.
10608.48.c | Provide for the availability of water Being
: \Y \%
(12) management services to water users. Implemented
Evaluate the policies of agencies that
10608.48.c provide thg supp_ller_wn_h water to identify Being
the potential for institutional changes to \Y \Y
(13) . o Implemented
allow more flexible water deliveries and
storage.
10608.48.c | Evaluate and improve the efficiencies of Being v
(14) OEA OODPDPI EA0O6O BOI B| Implemented

1. Water generated by EWMPs through WUE improvements is stored in New Melones (NlIMa "Conservation Account” set ufior SSJID and OID
under the 1988 Agreement with the USBRIhe account has a total limit of 200,000 acre feetVater in excess of demand afteeachirrigation
season (ending September 30th of each year) is placed in that accouWithdrawals or access tdhe accountare contingent upon certain
parameters, one of which being inflow to NMWhen the account is full there can be no more savingsall excess water above the account
limit goes into the USBR storage account for NM\t that point, SSJID and OID have no control over how the water is managéd:an be used to
meet fish flows, water quality objectives or made available to CVP Conttars.
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Table 7-6. Evaluation of Relative Magnitude of Past and Future WUE Improvements by EWMP.

Marginal WUE Improvements 1.2

Past Future
Implemen - Relative to No
Water Code tation Historical Since Last 5 Yearsin 10 Years in
Reference No. EWMP Status Implementation 3 AWMP4 Future 5 Future 5
Measure the volume of water .
10608.48.b delivered to customers with Being No Direct WUE Improvements
Q) o Implemented
sufficient accuracy
10608.48.b Adopt. a pricing struct.ure ba}sed at Being Limited Limited None
(2) least in part on quantity delivered Implemented
Facilitate alternative land use for
10608.48.¢ lands with exceptionally high water Not
(1)' ' duties or whose irrigation Technically Not Applicable to OID
contributes to significant problems, Feasible
including drainage.
Facilitate use of available recycled
10608.48.c water that qthervwse would not be Being Limited (approx. None to Modest, Depending on
(2) used beneflc!ally, meets all health Implemented | 2,500 af annually) None Opportunities
and safety criteria, and does not '
harm crops or soils.
10608.48.c Facilitate financing of capital Bein
T improvements for on-farm irrigation 9 Limited Limited Modest
3) Implemented
systems
Implement an incentive pricing
structure that promotes one or more
of the following goals:
(A) More efficient water use at
farm level,
(B) Conjunctive use of
groundwater,
(C) Appropriate increase of
10608.48.c groundwater recharge, Being Substantial -
@) (D) Reduction in problem Implemented | (Goals A, B& ) | -Mited (GoalA) None
drainage,
(E) Improved management of
environmental resources,
(F) Effective management of all
water sources throughout the year
by adjusting seasonal pricing
structures based on current
conditions.
Expand line or pipe distribution
systems, and construct regulatory
10608.48.c reservoirs t(.) Increase dlstr|t_3ut|on Being Substantial Substantial Substantial Substantial
(5) system flexibility and capacity, Implemented
decrease maintenance and reduce
seepage
Increase flexibility in water ordering .
10608.48.c by, and delivery to, water customers Being Substantial Substantial Substantial Substantial
(6) ) ) . Implemented
within operational limits
10608.48.c Constr_uct and operate supplier spill Being Substantial Limited Limited Limited
(7 and tailwater recovery systems Implemented
Increase planned conjunctive use of .
10608.48.c surface water and groundwater Being Substantial Substantial Substantial Substantial
(8) L . . Implemented
within the supplier service area
10608.48.c Automate canal control structures Being Substantial Substantial Substantial Substantial
(9) Implemented
10608.48.c Facilitate or promote cust_omer Being Modest Limited None
(20) pump testing and evaluation Implemented
DeS|gnate a Water.conservatlon . The activities of the Water Conservation Coordinator and other OID staff to achie
10608.48.c coordinator who will develop and Being . . X ;
) WUE improvements through implementation of the EWMPs are described
(12) implement the water management | Implemented individually by EWMP
plan and prepare progress report. y oy '
10608.48.c Provide for the avz_illablllty of water Being
management services to water Modest Modest Modest Modest
(12) USErs Implemented
Evaluate the policies of agencies tha
provide the supplier with water to : . .
10608.48.c identify the potential for Being Substantial Limited None to Substantial, Depending on
(13) o Implemented Outcomes
institutional changes to allow more
flexible water deliveries and storage.
10608.48.c Evaluate and improve the Being . - -
(14) AEEEAEAT AEAO i & ({Implemented Substantial Modest Limited Limited

1. Asnoted herein and throughout this analysis, reductions in losses that result in WUE improvements at the farm or district scdle not result in WUE improvements at the
basin scale, except in the case of evaporation reduction. All losses to seepage, gpillailwater, and deep percolation are recoverable within OID or by downgradient water
users within the basin.
2. Inmost cases, quantitative estimates of improvements are not available. Rather, qualitative estimates are provided as follénvg)creasing relative magnitude: None,
Limited, Modest, and Substantial.

3. WUHmprovements occurring in recent years relative to if they were not being implemented.

4. WUE Improvements occurring in recent years relative to the level of implementation at time of last AWMP (2020).

5. WUE Improvements expected in 2030 (five years in the future) and 2035 (ten years in the future), relative to level of iBrpentation in recent years.
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8. Water Resources Plan Report Card

8.1 Introduction

'O AEOAOOOAA POAOGET 601 Uh OEA $EOOOEAOGEO "1 AOA 1 &
Water Resources Plan (WRP) in November of 2004. The WRP represents a comprehensive study of

OEA $EOOOEAOS8O xAOAO OAOI OO0 Atk OveralllodjdctizeohtteWRE IS O OAT h
to identify how the District can best protect its water rights while meeting the needs of all its

stakeholders and serve the region. The Draft Plan was completed in November 2005 and finalized

following the completion of a draft Programmatic Environmental Impact Report (EIR) in January

2007. The WRP provides specific, prioritized recommendations for physical and operational

improvements for OID as well as a plan to phase the implementation of improvements consistent

with available financial resources.

4AEEO OAAOQCEIT 1T &£ 1)$60 1'7-0 DPOI OEAAO A OAOEAx | E E
summary of actions completed to date, and projections of neaand long-term actions to be
completed.

8.2 Summary of WRP Identified Actions and Implementation Schedule

Improvements under the WRP include canal maintenance and rehabilitation, flow control and
measurement, groundwater well replacement, pipe replacement, regulating reservoir construction,

a Woodward Reservoir intertie (not currently planned), turnout mainterance and replacement,
outflow management projects (i.e. spillage and runoff reduction and reuse), reclamation projects,
SCADA system expansion, and annexation. The general WRP implementation schedule is shown in
Figure 81.

PROJECT DESCRIPTION 2005 2010 2015 2020 2025 2030

Canal Maintenance and Rehabilitation

Flow Control and Measurement

Groundwater Wells Replacement
Pipe Replacement Program
Cometa Regulating Reservoir

SSJID/Woodward Reservoir Intertie

Turout Maintenance and Replacement

Outflow Management Projects

Reclamation Projects

SCADA System Expansion

Source: OID WRF

1 L 1 L ey

Annexation

Figure 8-1. OID WRP Implementation Schedule.

In addition to the projects shown in Figure 81, OID recognized the need for critical improvements
to main canals and tunnels to ensure supply reliability by reducing the risk of catastrophic failures

Final 8-1 March 202 6



olD
P~

= 2025
AGRICULTURAL WATER WATER RESOURCES PLAN
{4 MANAGEMENT PLAN REPORT CARD

that could cut off water supply to large portions of the District. As a result, these improvements
have been implemented concurrently with the additional projects identified as part of the WRP.

8.3 WRP Actions Implemented to Date

Between the start of implementation of the WRP in 2006 and 2024, OID completed roughly 1,100
individual capital improvement projects, including over 280 projects since the 2020 AWMP update.
In Table 81, the number of projects implemented by improvementategory is presented for the
period from 2006 to 2019, each year between 2020 and 2024, and the overall total from 2006 to
2024. Costs associated with WRP projects to date total more than $116 million, with more than
$29.1 million in improvements completed since the 2020 AWMP update. Total costs by
improvement category between 2006 and 2019 are summarized in Tabled along with the total
cost of projects implemented each year since then. To view the complete WRP visit
www.oidwaterresources.org.

Cumulative implementation costs by improvement category (other than main canal and tunnel
improvements) from 2006 to 2024 are shown in Figure &. Total annual costs for main canal and
tunnel improvements, as compared to other WRP projects, are shown iigkre 8-3. A general
decrease in implementation cost between 2011 and 2015 relative to previous years occurrdde to
expended bondproceeds and lack of firm longterm water transfers resulting in decreased capital
expenditures. Implementation costs havencreased agaimafter 2015. These increased
expenditures were enabled by temporary water transfers, annexations, and the Agricultural Water
Use Efficiency 2015 Grant (Grant) that OID applied for and was awarded in 2018 for canal
modernization. The Grant provided a cost sdre between OID and DWR, up to $6 million, for canal
modernization. In 2020, the implementation costs decreased due to the COVID pandemic but
havesince steadily increased to $10.9 million in 202401D continues to consider and evaluate
opportunities for water transfers, annexations, and other potential revenue sources.

With respect to cost, projects implemented between 2006 and 2024 totaling more thai million
have included canal maintenance and rehabilitation ($11.7 million), flow control and measurement
structures ($20.8 million), pipeline replacement ($15.1 million), turnout maintenance and
replacement ($3.6 million), reclamation projects ($1.5 milibn), main canal and tunnel
improvements ($53.7 million), the North Side regulating reservoif® ($6.4 million), and
miscellaneous insystem improvements ($1.5 million).

30 The North Side regulating reservoir is the same as the Cometa Regulating Reservoir shown in Figude 8
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Table 8-1. OID WRP Number of Projects Initiated by Year, 2006 to 2024.

Number of Projects by Year Started
Improvement Category 2006 t0 2019 | 2020 2021 2022 2023 2024 Total
Canal Maintenance and Rehabilitation 44 8 9 11 7 9 88
Flow Control and Measurement 141 1 5 3 1 8 159
S;c:}t;r};ciil\i/;/;?)rnWell Replacement, Construction, or 17 0 4 4 28
Pipeline Replacement 93 12 27 33 16 20 201
Turnout Maintenance and Replacement 414 13 18 14 17 10 486
Outflow Management Projects 18 0 0 3 3 0 24
Reclamation Projects 22 1 1 1 0 0 25
Main Canals and Tunnels Improvement Projects 28 1 2 1 2 4 38
North SideRegulating Reservoirs 3 0 0 0 0 1 4
Miscellaneous IrSystem Improvements 40 0 2 0 0 1 43
Total 820 36 68 70 47 55 1,096
Table 8-2. OID WRP Project Costs by Project Initiation Year, 2006 to 2024 (Millions).
Total Project Costs by Year Started
Improvement Category 2006 t0 2019 | 2020 2021 2022 2023 2024 Total

Canal Maintenance and Rehabilitation $7.54 $0.19| $0.48 $0.07 | $3.21| $0.21 $11.70
Flow Control and Measurement $19.97 $0.03| $0.24 $0.10 | $0.05| $0.37 $20.76
Groundwater Well Replacement, Construction, or

Bohabilitation P $0.97 $ | $0.23| $0.17| $0.02| $0.10 $1.50
Pipeline Replacement $11.06 $0.09| $1.43 $1.83| $0.35| $0.38 $15.13
Turnout Maintenance and Replacement $2.57 $0.19| $0.30 $0.23| $0.21| $0.14 $3.64
Outflow Management Projects $0.76 $ $ $0.01| $0.01 $ $0.78
Reclamation Projects $1.41 $0.02 | $0.02 $0.03 $ $ $1.48
Main Canals and Tunnels Improvement Projects $35.56 $0.41| $2.17 $2.03| $4.04| $9.45 $53.66
North SideRegulating Reservoirs $6.32 $ $ $ $ | $0.07 $6.39
Miscellaneous InSystem Improvements $1.27 $ | $0.03 $ $ | $0.21 $1.50
Total $8744 $0.93 | $4.90 $4.47 | $7.90 | $10.92 $11656
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Figure 8-2. OID WRP CumulativeStacked Implementation Costs by Improvement Category.
Cumulative Implementation Costs by Individual Category are shown on Table 8-2.
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Figure 8-3. OID WRPStacked Annual Implementation for Main Canal and Tunnel
Improvements as Compared to Other Capital Improvement Projects. Cumulative
Implementation Costs for Main Canal and Tunnel Improvements are shown on Table 8-2.
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Projects within any given improvement category may include components of other improvement
categories. For example, canal and lateral rehabilitation projects and pipeline replacement projects
often include turnout replacement. Turnout replacement costsdwve been separated for those
projects comprised of turnout maintenance and replacement and an additional improvement
category. However, other projects that may include components of multiple improvement
categories (excluding turnout maintenance and replagaent) have not been separated.

Additionally, implementation of projects under the WRP has not strictly followed the specific
schedule developed as part of the WRP in 2005. As time progresses, OID reprioritizes projects
based on current conditions to best meet the needs of the Distriand its water users. A result of
these two considerations is that the specific projects and associated costs implemented since
completion of the WRP do not match exactly with the initial schedule and projected costs associated
with the WRP; however, cumuative costs and projects completed since completion of the WRP are
consistent with projected costs and are focused on the goals of the WRP. These goals include
rebuilding and modernizing the OID distribution system to improve water supply reliability while
also improving operability and operation of the system. Improved operation is expected to result in
reduced losses primarily to spillage. Additionally, the quality of delivery service to customers
continues to improve, including increased delivery stediness, improved delivery measurement,

and increased flexibility in water ordering by and delivery to water customers.

The WRP identifiel annexation of approximately 4,250 acres within the OID sphere of influence by
2020 as part of the preferred alternative currently being implemented. Annexation provides
additional funding to finance various infrastructure and operational improvements unér the WRP
while providing additional benefits of decreased reliance on groundwater for irrigation and
increased groundwater recharge from deep percolation of surface water used for irrigation. As of
2024, OID has annexedver 10,500 ackes, surpassing WRP goals.

%PDAT OETT 1T £ /)$60 3#!3$! OUOOAI AO PAOO T &£ 720 EI
years. Since the start of WRP implementation, OID has installed a total 87 SCADA sites (i.e.

headgates, inline lateral control structures, turnouts, boundary outflow sites) for remote

monitoring and automated flow and water level control. Of these3l sites,80 of them are TCC

sites for the fully automated operation of 34 miles of canal3.he balance consists 043 headgates,

77 inline lateral control structure s, eight turnouts, one pump,and one boundary outflow site. In

addition to these automated distribution sites and facilities, OID has installe204 flow

measurement devices equippeavith OAAET O AT A AT QAT T A0 O All1x A& O
SCADA system. These facilities consistI8 headgates 17 inline lateral structures, 146 turnouts, 17

boundary outflow facilities and five pumps. These improvements contribute to increased delivery

flexibility and water level control as well as reduced operatioal spill from the OID distribution

system. As part of the WRP, OID has investeearly $20.8 million in flow control and measurement

projects since 2006 and nearly 8.8 million since 2019.
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In addition to the implemented WRP actions, the District is also heavily investing in two large canal
maintenance and rehabilitation projects: the Paulsell Lateral Expansion Project and the Canyon
Tunnel Project.

The Paulsell Lateral Expansion Project will expand the existing distribution system and increase
flexibility through TCC automation to improve surface water deliveries to in and out of district
customers,resulting in increased direct and inlieu groundwater recharge The current capacity of

the Paulsell Lateral at the headgate is 30 cfs; the Project will increase the capacity to a maximum of
180 cfs. Phase 1 of the Paulsell Lateral Expansion Project began construction in 2024 and is
expected to be completd by Spring 2026 and operational during the 2026 irrigation season.

The Canyon Tunnel Project is a collaborative effort between OID and SSJID thathyiflass a risk
prone two-mile reach on the Joint Main Canal through construction of a new tunnel to direct
diverted water through; this project will reduce seepage, decrease maintenance, and increase
safety. The Canyon Tunnel Project began construction in 2025 and is expectede completed over
the following three years.

The linkage between projects implemented under the WRP and the EWMPs identified in SBX7
and being implemented by OID is described in Table3.

8.4 Future WRP Implementation

OID is currently developing plans for the next phases of implementation of TCC and has prioritized
laterals for future automation, inventoried sites to be replaced or improved, and developed
supporting cost estimates in pursuit of funding opportunities thiough grants or other means.
Additionally, the recycling and utilization of tertiary treated M&I discharge from the City of Oakdale
within OID is being evaluated along with evaluation of using OID surface water for irrigation of
more of thecity® @arks.
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Table 8-3. Linkage of SBx?7 EWMPs to WRP Improvement Categories and Associated Projects.

Water Resources Improvement Categories

E [o)) ) = %)
© K%} e S o = S °
Q = -5 3 s S S QE) 2 g
Water Code £S | 88 |35<| 5| 235|55|%4.| 2 |25|s
EWMP c g SE | 8EZ2] ¢ Q8 | E0 TG A=
Reference No. ¢ | €2 | gg854 & |5 | 38| 52| § | <5| ¥
£8 |1 83| 23821 2|82 | =8| =2|=|ag|l g
88 | O3 | ol ¢ | B2 | =& a 8 | x| E
S ] =0 [T - 0nx = 2 e O L <
s | 82| 3x3¢ 8 | £ gz | g Sloa
g | |° %2 |8 |¢&
10608.48.b(1) | Delivery measurement accuracy V \%
10608.48.b(2) | Adopt pricing structure based in part on volume delivered V V
10608.48.c(1) | Facilitate Alternative Land Use Not Technically Feasible
10608.48.c(2) | Facilitate Use of Available Recycled Water V V
10608.48.¢(3) _Fa_tuht_ate financing of capital improvements for oafarm
irrigation systems
10608.48.c(4) | Implement an incentive pricing structure
10608.48.(5) Expand line or pipe distribution systems, and construct v Vv Vv Vv Vv
regulatory reservoirs
10608.48.(6) Increase flexibility in water ordering by, and delivery to, water Vv Vv Vv Vv Vv Vv v | v
customers
10608.48.¢(7) Construct and operate supplier spill and tailwater recovery Vv Vv
systems
10608.48.(8) Increase planngd_ conjunctlve_ use of_surface water and Vv Vv Vv Vv
groundwater within the supplier service area
10608.48.c(9) | Automate canal control structures \% \% vV |V \%
10608.48.c(10) | Facilitate or promote customer pump testing and evaluation
10608.48.c(11) | Designate a water conservation coordinator
10608.48.¢(12) Provide for the availability of water management services to
water users
Evaluate the policies of agencies that provide the supplier with
10608.48.c(13) | water to identify the potential for institutional changes to
allow more flexible water deliveries and storage.
10608.48.c(14) | Evaluate and improve the efficiencie$ £ OEA OODDI Vv
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As has been the case since 2006, future projects will be closely aligned with the WRP, but actual
projects implemented in a given year will be based on the evolving specific needs of OID and its
customers to maximize costeffectiveness and to achieve supplreliability and operational benefits
within available budgets. As discussed previously, the decrease in implementation cost between
2011 and 2015 relative to previous and subsequent years reflects expended bond proceeds and
lack of firm long-term water transfers resulting in decreased capital expenditureBetween 2025
and 2030, implementation costs are expected to increase again, largely influencedRhase 1 of the
Paulsell Lateral Expansion and Canyon Tunnel Projectss part of the WRP, OID has pursued
opportunities for water transfers across multiple potential water markets. These markets include
agricultural markets (e.g., existing, adjacent agricultural groundwater users), local and regional
areas (e.g., nearby munipal and industrial water users), and metropolitan areas. By evaluating
and implementing transfer opportunities across a range of markets, OID is able to meet the
financial requirements of implementing the WRP while also maximizing the local beneficial use of
available surface water spplies.

There has been a shift in focus to some extent to turnout replacement and delivery measurement
corrective actions in recent years due to the requirements of SBX#, passed in 2009, and
associated regulations as discussed elsewhere in this AWMP. The averagpenditure on turnout
replacement in the years since the passage of SBXhas nearly doubled compared tdhe years
prior to SBx7-7, from $117,000 per year to $22,000. OID is currently on track to be compliant
with SBx7-7 and associated regulations imegards to farm gate delivery measurement b2030.
Additionally, there has been a shift from reclamation projects to projects aimed at preventing
tailwater and operational spillage (reducing the need for drainwater recovery) such as efarm
conservation and increased SCADA monitoring.

As previously described in Section 8.Fhase 1 of the Paulsell Lateral Expansion Project and Canyon
Tunnel Project are expected to be completed in 2026 and 2028, respectively. Thaulsell Lateral
Expansion Roject will increase the capacity of surface water deliverieand improve level of service
through flow control and automated control structures.The Canyon Tunnel Projecfalls under the
Main Canals and Tunnels Improvements category amwdll reduce seepage, decrease maintenance,
and improve safety

Beyond these two major infrastructure projects, the Districtalso plans to evaluate the expansion of
Robert Van Lier Regulating Reservoir. This reservoir serves as a buffer to meet excess downstream
demands or store surplus water, which improves delivery flexibility to water users while also
reducing operational spllage by better matching diversion and delivery volumesAlthough the
expansion is notexplicitly part of the WRR this project aligns with WRP goals and objectives. It
would provide additional operational flexibility and water storage capacity to increae surface

water usage and water use efficiency within OID.
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10. Supplemental Information

The following attachments are included as part of this AWMP:

Attachment A: Oakdalelrrigation District Water Measurement Plan
Attachment B: 10-YearOut-of-District Water SaleAgreement
Attachment C. Drought Management Plan

Attachment D: Oakdalelrrigation District Surface Water Shortage Policy
Attachment E: PublicParticipation

Attachment F: Annual Water Budget Results

Attachment G GroundwaterRecharge of Applied Surface Water
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Attachment A: Oakdale Irrigation District Delivery Measurement Plan

Introduction

Oakdale Irrigation District (OID or District) recognizes thebenefits of havingfarm delivery
measurement and uniform standards and procedures for measuring and recording farm water
deliveries in order to: (1) provide equitable service to customersand (2) generate improved
operational records for planning and analysis. Regulations requiring a specified level of delivery
measurement accuracy weralsoincorporated into California Code of Regulations Title 23 Division
2 Chapter 5.1 Article 2 Section 597 (28CR 8597) in July 2012.

OID measures water deliveries primarily with metergates. Various other flow measurement devices
including constant-head orifice (CHO) gates and totalizing meters (magnetic flow meters, Rubicon
SlipMeters and FlumeMeters, etc.) are also utilized. Givenghvater delivery measurement
infrastructure, OID has elected to certify delivery measurement accuracy through the laboratory
certification option for the new (installed after July 2012) totalizing meters and the field inspection
option for the metergates aad CHO gates. OID has completed a field inspection of all turnouts,
which in many cases included recording abuilt dimensions, and plans to complete an operations
analysis to certify that all metergates are operating within the conditions required for éw
measurement within the accuracy standards prescribed b23 CCR 8§597Under certain operating
conditions, metergates have been specified to be accurate within-& percent through testing
performed at the Irrigation Training and Research Center (ITRC)ge calibration facility (ITRC,
2016). Similarly, the published accuracy of CHO turnout structures when operating conditions and
structure design follow the criteria set forth in theUSBR Water Measurement ManuéR001) is +/ -

3 percent (USBR, 2001). If the operations analysis identifies turnouts that do not meet the specified
conditions, OID will incorporate the appropriate corrective actions on those turnouts into the
prioritization of capital improvements to turnouts from internal fu nding made availabé annually.

This attachment describes the compliance requirements &3 CCR 859/provides an overview of

OID delivery facilities as they relate to delivery measurement, describes best professional practices
AlT1TxAA AU /)s$sh AT A AAOAOEAAO OEA #Z£ZEAT A ET OPAAOE
delivery measurement program orrective action.

Compliance Requirements (23 CCR8597.1)

Briefly summarized, 23 CCR 8597 requires that on or before July 31, 2012 agricultural water
suppliers providing water to 25,000 irrigated acres or more measure the volume of water delivered
to customers. Existing measurement devices must be certified t@ laccurate to within £12 percent
by volume (23 CCR 8597.3(a)(1)). New or replacement measurement devices must be certified to
be accurate to within £5 percent by volume in the laboratory if using a laboratory certificatioyor
+10 percent by volume in thefield if using a nonlaboratory certification (23 CCR 8597.3(a)(2)).

The regulation includes specific requirements for certifying and documenting accuracy for existing
and new devices (23 CCR 8§597.4Additionally, suppliers subject to the regulation are required to
report certain information in their Agricultural Water Management Plan (AWMP}23 CCR
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8597.4(e)). OIDserves more than 25,000rrigated acres and is therefore subject to these
regulations.

OID Delivery Facilities and Operations Overview (23 CCRg597.3)

Turnout Standards

/1)$ EAO AOOAI AT AA A AT i POAEAT OEOA OAO 1T &£ 30AT AAOA
construction and maintenance activities.These Standard Construction Details include details for

/1)$860 APDPOI OAA OOOEAAAA xAOAO AAI EOAOU OO6O0T T 0008 %
accordance withpublished industry standards andguidelines or specific manufacturer

recommendations andnas beerA DD OT OAA AU /) $ 6 QI CDEEIGRY Eihdits&d CET AAO:
AT T OOOOAOAA ET AAAIT Od#ahd spekificatian® &nd Digtripulicd SySténd T A A OA
Operators (DSOs) are trained to operate turnouts under the appropriate conditions to meet the

measurement requirements 0f8597.3(a)(1) and §597.3(a) (2) of the Regulation.The upcoming

operations analysis will verify correct operations and identify potential locations where further

corrective actions are needed These details are availablenOID5 O x AAOE OA
(www.oakdaleirrigation.com) and include; (1) STDB1-06, (2) STD1-07, (3) STD1-08, (4) STD1-09,

(5) STD-1-12,and (6) STD4-03.

Metergates

Metergate turnout structures consist of round canal gates with a hole in the top of the pipe on the

downstream side of the gate which is attached to a stilling well. The hole and the stilling well

provide access for downstream water level measurement, gbat the flow can be determined from

standard manufacturer gate tables using the gate opening and difference between the upstream

AT A AT x1T OOOAAI xAOAO 1 AOAI Os8 /I)$60 OOAT AAOA AAOA
with the United States Bureawf Reclamation (USBR) guidelines, and a majority of the original

ARMCO Flow Measurement Tables continue to be used to determine discharge values in cubic feet

per second (CFS). However, OID has also determined that OID metergate standards 508, STD

1-07, STD1-09 and STDB1-12 satisfy the criteria which the Irrigation and Training Research Center

(ITRC) (2016) found necessary to be accurate to +b percent which surpasses the +/10 percent

compliance requirement (23 CCR 8597.3(a)(2)). To ensure tiéghest accuracy, OID has initiated

use of the updated water measurement tables provided in that study and checks periodically to see

EAZ OEA )Y42# EAO OAI AAOGAA TAx 1T x 1 AAOOGOAI AT O OAA
standard drawings, the Internaional Institute for Land Reclamation and Improvement (ILRI) found

metergates to be accurate to between three and six percent (Bos, 1989).

ConstantHead Orifices

Constanthead orifice (CHO) turnout structuresconsist ofa concrete box structure with a square or
rectangular gate on the upstream wall and a canal gate on the downstream wall. A constant head
differential is maintained across the submerged orifice on the upstream wall of the concrete box by

setting the upstream gate opening and adjusting the downstream gate opening to maintain a

constant head differential (water level) at the flow rate desired. The flow rate is determined from

standard rating tables./ ) $6 O OOAT AAOA A Aéddtifice tdeho@ (SDELAH8) WdsT OOAT O
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designed in accordance with the United States Bureau of Reclamation (USBR) guidelines. Final
design and construction of each structure as well as the operations and measurement follow the
criteria set forth in the USBR Water Measurement Manué2001). As such, measurement at these
turnout structures is accurate to+/ - 3 percentfor flow (USBR, 2001). When the accuracy of the
duration recorded is considered, the result isvell within the accuracy standard of plus or minus 12
percent by volumefor existing turnouts.

Turnouts with Metering Devices

OID has also been installing flow measurement devices on turnouts for operational improvements,

increased measurement accuracy, and/or as the most economical solution to achieve measurement
compliance. The flow measurement devices that are currently in usge manufactured by Rubicon,

McCrometer, and Krohne. OID has continued to utilize three flow measurement devices

manufactured byRubiconwhich include the SlipMeter, FlumeMeter, and Flumegate Rubicon

SlipMeters andFlumeMeters useSonaray ultrasonic arrgy flow measurement technologyHowever,

unlike the SlipMeter, the FlumeMeter does not havehe added electronic gate actuation for remote

flow, level and position control Both of these flow measurement devices are boltedirectly to the

delivery turnout structure. The velocity through the meter is measured along with the upstream

water level to confirm the crosssectional flow area to determine the flow rate. These devices have

been tested in the laboratory and certified to beccurate to+2.5 percent flow rate accuracy(Judge,

2011). Field tests in California irrigation district conditions found that the Sonaray measurement

was within £2.0 percentof an NISTFcertified magnetic flow meter (Hopkins and Johansen, 2011).

2 0AEAT 1 &k isgah ddtordated overflow gate that combines flow measurement and gate

controls like the SlipMeter. The Flumdzate uses ultrasonic sensors to measure the water level

upstream and downstream of the gate along with the gates position to compute a flow

measurement.This device has been tested in the laboratory and certified to beccurate to+2.5

percentflow rate accuracy(Rubicon Water, 2023). Lastly, the meters manufactured by McCrometer

and Krohnecome with a calibration certificate SeeAttachmentsA-1 through A-5) direct from the

manufacturer indicating the results of the laboratory testing which allows staff to verify that it

meets or exceeds the accuracy requirements of 8597.3(a)(2)(a) when installed according to

manufacturer specificatonss /) $ Al 1117 x0 OEA | AT OEAAAOOOAO8O ODPAA
meters to ensure accuracy of the meter is within the5 percent requirement for new measurement

devices.All of the flow measurement devices discussed in this section are well within the accuracy

standard of 5% for new measurement devices. These devices are abBguipped with a totalizer

AT A AOA OUPEAAIT U ET OACOAOAA ETOI /1)$80 3#! $! 0OUO
While a majority ofany necessanAT OOAAOEOA AAOEITT EO OAEAT AAAT OAEI]
Construction Details, OID has and will continue to explorether alternative measurement options

at the delivery point that are compliant with the Regulation.
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Irrigation Deliveries

Turnouts 3! are the delivery points through which water is delivered from OID canals and laterals to
customers. OID customers are the individual landowners (or land tenants) to whom OID delivers

water, served either directly from the OID distribution system or throudp facilities owned by

groups of landowners which may or may not be organized under Improvement Districts (IDs). OID

measures water deliveries at the turnout, where responsibility for water control and management

is passed from OID to its customers. In aordance with 23 CCR 8597.3(b)(2), definition and

AT AOI AT OAOCETT &I O /)$80 AAAAOGO O1 1 AT A0 AT A EAAEI
AAT DOAA AU /) $60 CI OAQG2E iRqes and RegulatidnsBSedida®RuBsBcion OO0 E
3.4,No.3.4.1and No. 34.2AAO0A0EAA OEA $ E O6ib&idnsgsem Ofe@ter® £ O /) $
(DSO3% and other authorized agents to have free access to all private conduits and lands being

irrigated to ensure efficient use of water and to respond to emergency situations. However, as

stated in No. 34.3,if the District holds a right-of-way or easement across private land for the

operation and maintenance of a canal or other facility, the law provides that the District shall have

certain secondary rights, such sithe right to enter upon a property on which the rightof-way or

easement is located; to make repairs; and do such things reasonably necessary for the efficient and
economical operation and maintenance of the system. As statiedthe Rules and Regulationslo.

3.1.1and No. 32.1.1 all District facilities are under the exclusive control, direction and

i ATACAT AT O 1T £ AOOET OEUAA $EOOOEAO PAOOITTAT AT A O
when water is diverted into any private or Improvement Dstrict facility.

Water Orders and Recordkeeping

Written documentation of deliveries and measuremend throughout the system has always been

important and necessry to support A EEEAEAT O xAOAO 1 AT ACAI AT O xEOEEIT
OAOCI O T &£ | AAOOOAI AT O xEOEET /1 )$60 OAOOEAA AOAA AO
x AOAO OOAOO OEAO OEA $EOOOEAOGGEO 1/AAXOM®AII RO I EE &
control from the District Facility or at other appropriate locations that meet the requirements set

forth in the Regulationand that the DSO will measure and maintain documentation of flow rates,

delivered volume, and other pertinent irrigation event statistics as determined by thégWater

Operations Manager.

oA T /£ 17)$80 £A£AEOOO23AKBRERIWRS0trankitiodtd dleBtionic input @ E
delivery and operational data intoanew Sorm application and database software (®rm). The
method for tracking deliveries remainedsubstantially unchangedduring this transition. Each DSO
continues to carry a mobile phone that is used to notify customers of when they will receive
irrigation water or to confirm scheduling requests from those that are not on a rotational schedule
and, if applicableto whom to pass the waterto when their irrigation time is complete. The mobile
phones are transferred between the day shift and night shift DSOs so that customers have only one

1@ 00T 1 6066 EO OEA 10hicOBRRAGOROUO O RAECEDY BYA AEG AGS GHA 11 AA
which the agricultural water supplier transfers control of delivered water to a customer or group of
ADOOI I ADO88d6 j)6W ##2 svwxs8cj A
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number to call per division, any time of the day or night. Customers typically call to request
schedule changes, or to report unusual conditions, such as delivdiyctuation or interruption. All

of the information that was previously only available to the DSOs on thieard copyO O1T OAOET T OEAA

such asthe landowner, acreageflow rate, duration, crop type, etchas now been made available
electronically on tablets. A tablet has been provided for each DSO division which allows the DSOs to

have to acces8 OT OIf AT A OEA $EOOOEAOBO0 3#!3$! OUOOAI OAI T

custom-built application. All delivery, landowner and crop data areequired to be kept up to date

in Sorm. Additional tools such as District maps, measurement charts and tables, a camera, aerial
photos and email have also been made available to the DSOs in the proeegbare accessible at any
time by the DSO via a tabletIfand whenhard copiesof the rotation sheets arealsorequested, the
printout is now generated from areport using datafrom Sorm.

Best Professional Practices (23 CCR 8597.4(e)(2 and 3))

Collection of Water Measurement Data

Recognizing that water measurement at strategic locations throughout the delivery system is a
prerequisite to accurateand efficientwater management anddelivery, this section provides a brief
AAOGAOCEDPOET T T Awildd aburnoyt-§pécific water@shurement data collection.
OID collects water measurement data fronover 340 SCADA siteswhichincludesa total of 154
turnouts. Operational data such agpstream and downstream water levels, gate openinggplumes
and measured flows are collectea@t each of these sites and transmitted back to the OID offiae
regular intervals. OlDalso collects water measurement data from variouspill sites at the end of
OlDlaterals and canals many of which have been integrated i®1T /) $6 0 3#! $! OUOOAI
collect daily spot flow rate measurementsat the turnouts with running deliveries along with start
and end times. In addition, cumulative volumetric readings are recorded any turnouts equipped
with totalizing flow meters.

Frequency of Measurements

For turnouts, start and end dates and timeare noted,gate openings and upstream and
downstream levelsare measured, and flow is calculated.Pertinent data isrecorded by DSOs for
each water delivery event spot flow rate calculations based on measurements are also routinely
performed, especially during multiday delivery events For turnouts with totalizing meters, start
and end daes and times are collected and recorded HySOs for each water delivery event for
operational efficiency and quality control and quality assessmerurposes. Totalizer readings are
also recorded,at a minimum,every 2-3 months prior to the close of each bhilling period.A majority
of the turnouts with totalizing meters are also equipped with radios and antennas and have been

ET OACOAOAA ETOT /) $80ED#IOPDAT OUGODAS AD#11$ AAAEODE

servers on aregular basisaccording tosite-specificchangeof-state thresholds (flow, velocity, water
level, etc.) and/or a maximumtime interval (ranging from 5 to 15minutes depending on the site
and parameter).
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Method for Determining Irrigated Acres

OIDmaintains a database of irrigated parcels that receive water deliveries. The total parcel acreage
EO POl OEAAA &£O01Ti OEA #1 01 60U ! OOAOOI 060 - APOS
imagery during the mid-summer months was reviewed over the wadr budget period to determine
that actual irrigated area, on average, is about 92.5% of the total area. As such, for water budget
calculations, OID reduces the assessed area by 7.5 percent to reflect actual irrigated acres. Field
review along with aerialimagery is used throughout the year to confirm irrigated acreage on

specific parcels as the need arises.

Quality Control and Quality Assurance Procedures

Prior to the start of each irrigation season, an orientation is held for all DS@smarily to provide a
refresher training on proper measurement techniques, a review of new or rehabilitatestructures

and facilities, and any operational changes thaare expectedd1 T AAOO AO A OAOOI 08

generally upon hire,alsoattend# AT 01T 1 U ) 42#80 ) OOECAOEIT Bdag EOOOEAOD

course on canal operations, flow measurement principals and techniques for botlipglines and

open chanrels,and SCADADSOs are typically sent back to thg-day training course every +10

years as a refresher. Additionally, OID Water Operations Supervisors and Managers conduct field
measurement review annually with the DSOs to ensure proper measurement technigues are being
used.

OID regularly reviews all water measurement data collectedCustomer bills provide pertinent
water delivery information such as dates, duration, flow rate and volume delivered during each
irrigation event along with the volumetric rate and the total fee assegsl based on their water
usage during the billing cycle. Prior to the bills being issued QA/QC procedurae performed by
staff that include review of the data along with a series of reports thatave beencreated to identify
potential issues and eroneous information. Qustomers are expected to contact OID if there is an
apparent error in the volumetric water delivery data. f upon further review an error is found, OID
staff promptly correct the error and issue a revised billing statementTotalizer meters that provide
measurement at delivery points serving multiple customers are also reviewed at the end of the
irrigation season to ensure bills to those customers are within +/5 percent accuracy.Water data
collected by OlIDthroughout the District is used in a Districkwide water budget and pior to using
thesedata in the waterbudget, the datais reviewed for out-of-range values and other possible
errors. When assembled in the watebudget, the datais againevaluatedto ensure the highest
possible data quality.

Field Inspection Certification (23 CCR 8597.4(a)(1)(B) and (b)(3))

Overview

The first stepin determining where OID stood in relation to meetinghe requirements of the

Regulationwhen it initially went into effect was to complete an assessment of the DistriitO A GE OOET C

delivery points. As part of the assessment proces§|ID elected to certify delivery measurement
accuracyas required by the Regulation througHield inspection (CCR8597.4(a)(1)(B)) and
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analysis. Trained OID staff inspected all OID turnouts to identifiosethatmet/ ) $6 O OOAT AAOA
design and installation requirementsand thus would satisfythe delivery measurement accuracy

standards of the Regulation, as well as those which required corrective action to be takeifhe

following sections briefly describe the inventoryand inspectionprocedures and results

Inventory Procedures

During the summer of 2012, OID initiated a comprehensive inventory of existirtgrnouts in response

to 23 CCR 8597and as part of a larger asset management assessment. That work culminated in
September 201 with a complete inventory of District turnouts. Data wascollected using a Leica

CS15 hand held GPS Data Collector with a predefined set of attribuéssablishedby OID Engineering
Departmentstaff. %1 CET AAOET ¢ $ADAOOI AT O OOA&EEh O1 AAO OEA O¢
licensed engineer, W OA OOAET AA 11 OEA DPOI PAO OO0OA 1T &£ OEA 0OC
turnout delivery structures. Data collected daily was downloaded at the end of each work day to a

series of spreadsheets and organized lgonveyance systemAs part of the inventory and specific to

existing turnouts, staff collected the following data:

Spatial location

Top of structure elevation

Type ofturnout (i.e., metergate, constarthead orifice, etc.)
Gate size(s)

Condition ofturnout (on a predetermined scale of 14 5)
Site photo (upstream looking downstream)

o0k wNE

With respect to measurement accuracy, field staff completed an analysis in the field to verify that
existing gates onCHO turnoutsand stilling wells on metergateturnouts were properly installed per
/)$60 OOAT AAOAQ, fréelofalebismadd AnklERSASANYRAd Watking order. After the
field analysis was completed further data processing was done to link eatlrnout through a

unique identifier to a specific parcel. Close interaction between the Water Operations Supervisors
and DSOs helpedd facilitate a comprehensive reviewto confirm the measurement status at each
turnout during the water season While a majority of tresedata previously existed in various forms
database. As a result of these effortsirnouts were assigned an attribute ofdneasurable'
(compliant) when found to be within the published thresholds that ensureaccuracy for a given
device type under a defined set of best managemebtOAAOEAAO | " -080Qq OAI AOGAA O
maintenance and operationFor the remaining turnouts, the corrective action plan described herein
outlines OID strategy to achieve delivery measurement compliant witB3 CCR 8597

OID continuously updates the electronic database as necessary and performs a comprehensive

review on an annual basis to ensure correct spatial location, turnout type, parcel assignment, gate

OEUAR AT A OF AAOOOAAT Ao OOA OGO andbriaddiédro the Gaiabased OO0 A OA
as field/irrigation conditions change and as corrective action is taken. An independent spreadsheet

is maintained to track turnouts that require corrective action denoting the year action was taken

and what specific measure were taken to meet compliance for a given turnout. These measures

include installing a new turnout, retrofitting an existing turnout, removing or plugging a turnout as
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it is no longer needed, and reviewing a turnout service area to confirm whether it only services
parcels owned by individuals whose purpose is landscaping or growing setbnsumed crops

(which are not subject to the Regulation). In 2020 OID began the prss of linking its electronic
database to a GHased asset management program called Cityworks which will provide OID field
staff remote access to the database for real time edits, photo documentation, and collection of any
other pertinent data related tothe turnout.

Updated Inventory of Results

3ET AR OEA AAT POET [OEAE $/HGBBOE AOBpy Q17040 1T 01 AAO T £ C
313. This increase in turnouts can be attributed to several factors including annexed acreage into

01 AAAOAAOGA OEAEO OAIEATAA 11 cOi O1T AxAOAOh AT A /)
turnouts. Since 2015, corrective action has been completed on 310 turnouts, with 166 turnouts still

in need of corrective action. A comparison between the curréturnout inventory and the 2015

turnout inventory is summarized below inTable A-1.

While OIDcurrently has 2,232 turnouts (Table A-1), gpproximately sixty (60) percent of OI6 O

active accounts are for parcels that areen (10) acres orlesswhich cumulatively comprise only

twelve (12) percent of OlDserved land. Further, only twelve (12) percent of the OIF O AAOE OA
accounts are for parcels that ardorty (40) acres or more, but these customers represent about

sixty (65) percent of OIDserved land. As such, a majority of the OlBerved land is provided water

OEOI OCE A Oi All DPAOAAT OACA T &£ /1)3$60 O1 OAI 101 AAO
each year requiring inmediate replacement to allow for continued efficient and effective operations

and deliveries, the priority for corrective action has been the turnouts that serve the greatest

acreage and thus account for the largest total volume of water delivere&taff has compiled a list of

the acreage that eaclurnout serves and organied a prioritized list of turnouts where corrective

action is required based on the field inspectiorand acres serviced

Of the total 2,232 turnouts 184 turnouts are not actively used and 449 turnouts only deliver water

to parcelsthat irrigate landscaping gardenspr crops for seltconsumption. Theseparcels are

generally 5acresor less,are typically served on a rotational irrigation scheduleand account for

chpmp AAOAO T O o DAOCAAS D28 @& &EBAID DALOEKAARANAOARNBAAR.
vifopfgmpg OOAOAO ET OAOBPITOA '"¢td 040011000 OEAO
purpose is not agricultural or farming, but rather landscaping or growing selEonsumed crops are

not subject to this regulatid 8Thus, 1,601 of the 2,232 total turnouts are subject to the Regulation.

Although DWR does not require delivery measuremerfor the 449 turn outs providing water, over

210 of these turnouts meet the accuracy standards of the Regulation and @l@ntinues to search

for cost effective and accuratedelivery measurement solutions for theremaining turnouts as well.

Table A2 below shows the total number of acres associated with a turnout type, if not measurable,

or associated with a type of measurement if the delivery point is considered measurable.

A total of 96.3% of the 78,558 acres lands serviced by OID, including lands -@itdistrict, are
delivered water through 2,066 turnouts that are either compliant or not subject to the Regulation.
The remaining 3.7% of the serviced land, or 2,913 acres,eaall in-district acreage that are subject
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to the Regulation and delivered water through 166 unmeasurable turnouts. llAusnmeasurable
turnoutslisted in Table A1 will be modified or replacedwith the most appropriate application for
measurementthat meets the accuracy standardsf the Regulation

Table A-1. Summarization of Current Turnout Inventory Compared to 2015 Inventory.

2015 AWMP Current Inventory
Turnout Type Quantity Percent of Quantity 32 Percent of
Turnouts Turnouts
Compliant Turnouts and Turnouts Not Subject to the Regulation
Metergates 1,332 69% 1417 64%
ConstantHead Orifices 100 5% 102 5%
SlipMeters/FlumeMeters 11 1% 47 2%
Flumegate 0 0% 1 0.04%
Krohne OPTIFLUX2000 0 0% 117 5%
McCrometer Meter 0 0% 4 0.18%
Valves on OID Pipeline 0 0% 180 8%
Y/Ws (Inline Gates) 0 0% 148 7%
Other 0 0% 50 2%
Subtotal 1,443 75% 2,066 93%
Non-Compliant Turnouts, Corrective Action Needed
Slide Gate 0 0% 15 1%
Valves on OID Pipeline 269 14% 87 4%
Y/Ws (Inline Gates) 146 8% 30 1%
Other 61 3% 34 2%
Subtotal 476 25% 166 7%
Total 1,919 100% 2,232 100%

32 For Metergates and ConstanHead Orifices, the numbers have decreased from the 2015 AWMP to the
current inventory due to replacement of some of these meters with a totalizing flowmeter and the
determination that some of these delivery locations serve largtaping or selfconsumed crops and are not
subject to the regulation.
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Table A-2. Turnouts or Meter Type and Associated Acreageby Meter Type

Gross Acreage Percent_ag_e of
Turnout or Meter Type Served Total District Accuracy | Accuracy Source
Acreage

Turnouts Not Subject to the Regulation
Canal Gates 1,114 1% N/A N/A
Valves on OID Pipeline 394 1% N/A N/A
Y/Ws (Inline Gates) 657 1% N/A N/A
Other 234 0% N/A N/A
Subtotal 2,399 3.1%

Measurable Turnouts Compliant with Regulation
Metergates 39,379 50% +/ - 5% ITRC (2016)
ConstantHead Orifices 6,170 8% +/-3% USBR (2001)
SlipMeters/FlumeMeters 15,224 19% | +/-2.5% Judge (2011)
Flumegate 692 1% | +/-2.5% nggggtgéd(rgggg)
Krohne OPTIFLUX2000 11,602 15% | +/-2.00| Krohne Group
(2024)
McCrometer Meter 180 0% [ +/-2.0% | McCrometer 2024)
Subtotal 73,246 93.2%
Non-Measurable Turnouts Subject to the Regulation, Corrective Action Needed

Canal Gate 169 0% N/A N/A
Valves on OID Pipeline 1,298 1.7% N/A N/A
Y/Ws (Inline Gates) 706 0.9% N/A N/A
Other 739 0.9% N/A N/A
Subtotal 2,913 3.7%
Total 78,558** 99.9%*

*There are48 acresof District land (less than 0.1%) thahave no turnoutsand are not currently utilizing OID water.
**The total acreage includes both idistrict and out-of-district acres.

Corrective Action Status (23 CCR §597.4(b))

ITA T /£ OEA &£ AA1 DI ET OO 1T £FED) DB OORADAAA2APE HOAAQE
while modernizing the system to improve operational efficiency and satisfy the evolving irrigation

needs of its constituentsby maintaining a high level of service. While om of the infrastructure

categories within the WRP prior to the Regulation was irrigation service turnout replacement, it was

one of many general improvement categories planned to be implemented over the-g&ar planning
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horizon. As turnouts were replaced each year, measurement at each new turnouds a standard
requirement of each project in accordance with the plan. However, after enactment of the Regulation,
OID has shifted focus as much as financially feasible to accelerate turnout replacement without
substantially impacting its constituents a any of the other equally important general improvement
categories within the WRP.

Prior to the passage of SBx7, a plan to replace onghird of the existing turnouts (delivery points)

on a 25year schedule was included in the WRP. Between 2006 when the WRP was completed and
the 2015 AWMP OID modified or replaced more tha284 turnouts totaling more than $1490,000 in
capital construction costs. Since the 2015 AWMPOID has modified or replaced an additional 424
turnouts totaling $2,212,000. This cost does not includeall turnout replacements that occurred as
part of other larger projects (i.e. structure replacement, automation, lateral rehabilitation, etc.). Even
excluding turnouts replaced as part of larger projects, the total number of turnouts replaced on an
annual basis since the WRP was adopted have exceeded that which was proposed.

Budget

As outlined in the WRP turnout replacement programa budget of $150000 to $300,000 per year

was proposed to be spent taking corrective action on at least 16rnouts per year. Actual total OID

expenditures dedicated to corrective action on turnoutOET AA OEA Al I misA@BE 1 1T £ |/
through the end 0f2024 was over $221,000 per year, on an average of 42 turnouts per year, and at

an average cost of approximately $5,300 per turnoutOID continues to invest in and implement

cutting edge technology and expects that the implementation of the Regulation will continue to result

in technological innovation that will provide for economically feasible options for compliance with

the Regulation and will allow OID to continue to accelerate implementation of its turnout

replacement program. Regardless, Olflans tocontinue to allocate between $150,000 and $300,000

annually to modification and replacement of existing turnouts.

Financing Plan

A total in excess of $117 million in capital improvements have been completed to date in accordance

with the WRP. The WRP proposed that the cost of these improvements be funded by revenues from

water sales, connection charges levied on annexed land withtEA $EOOOEAO8 O OPEAOA
borrowing, revenue from the sale of captured and conserved drain water, and water rate increases.

These WRP improvements, which include the turnout replacement program budget, will continue to

be implemented in accordah A xEOE OEA 720 AT A AAAT O1 OAA &A1 O EI
and paid through General Fund revenues.

Schedule

With a budget in place each year consistent with that outlined in the WRP, OID anticipates being at
or near full compliance with the Regulation by 2030. To do so, modification or replacement would
need to continue to be completed on an average of 33 turats per year. With the exception of
corrective action to those turnouts incorporated into other larger projects (i.e. structure
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replacement, automation, lateral rehabilitation, etc.), turnouts will generally continue to be selected
for modification or replacementin descending order of the acreage served.

Oakdale Irrigation District Corrective Action Implementation Summary

Total Oakdale Irrigation District (OID) Turnouts 2,232

Oakdale Irrigation District (OID) Turnouts subject to Regulation 1,601
Unmeasurable Turnouts 166

Average Turnout Modification/Replacement Cost $6,000 | each
Annual Turnout Modification/Replacement Budget $150,000- $300,000 | per year
Average Turnout Modifications/Replacements 33 | per year
Estimated Duration of Corrective Action Plan (2030 Completion) 5 | years
Total Estimated Cost of Corrective Action Plan Implementation $996,000

Attachments

Attachment A-1: Krohne Calibration Certificate
Attachments A2 and A3: McCrometer Calibration Certificate (x2)

Attachment A4: McCrometer Mc Mag 3000 Flow Meter Specification Sheet 30121 Rev.2.37 Page
5and 6

Attachment A5: Krohne OPTIFLUX 2000: Technical DatasheBtl37 Pagel6
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Attachment A -1: Krohne Calibration Certificate

KROHNE

CALIBRATION CERTIFICATE

Nr.2301-57927-04/13

Tag

Type OPTIFLUX KC 2000F

DN : US STANDARD 300men 12"

Conection FLANGE / ASME 150 lbs RF GK: value 3,9167 (I=1/6)
Teste Pressure 30 Bar GXL: value 7,8322 (I=1/8)
Liner Hardrubber

Electrode Construction Standard

Electrode Material HC22

Protection Class m“”.é MODIFIED

ISO Class H

Serial Number C23500410

The tested flow metor has been calibrated sgainst a primary measurement standard.

This cabration certificate guarantee traceability of calibration results 1o’ units of the International
System (Si).

Expanded measurement uncertainty of the primary measurement standard is 0.15%

The calibration fluid is water with conductivity of 160 160uS/cm and temperature of about 22° C
According 1o DIN 1944 is recommended an inlet section of 50 and an outlet section of 3D, measured
from the electrode axis, with undisturbed flow,

The calibrations were carried out with an inlet section-length of 50 to 100

CALIBRATION RESULTS:

Meoasurement range (=100%) 500m™h

Flow range in % Deviation in %
96 0,09
45 0,08
24 0,00

Final A-13 March 2026
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Attachment A-2: McCrometer Calibration CertificateAttachment

Calibration Report —= McCROMETER

Serial Number: AG19-0444 Test Number: AG19-0444
Converter Serial Number: McMag3000

Model: G312-8 Calibration Date: 5/17/2019

Report Date: 5/17/2019

Sold To: OAKDALE IRRIGATION DISTRICT

Description; 12" MCMAG 3000

Notes:

Customer |.D.: 11688 in KA: 1.9305
297 mm KZ: -46

Any @flerence between the customer specified application dimension and test pipe dimension s accounted for by the flow converter.
The reponed velocities shown on this report indicate actual meter performance and are independent of the inside diameter used in the calibration.

Calibration Report KL Values

Velocity (m/s) PLBF Accuracy KLOD: 029680031

min max {as % of reading) KLO1:[ 060910064

1 0.31 0.51 101.08 KLO2: 092950097

2 0.51 0.70 100.29 KLO3: 128296130

3 0.70 0.90 100.04 KLO4: 159410163

a4 0.90 110 100.01 KLOS5: 195000195

5 1.10 1.30 100.07 KLOG: 000000000

6 1.30 1.50 100.19 KLO7: 000000000

7 1.50 1.70 100.36 KLOS: 000000000

8 170 1.90 100.54 KLOS: 000000000

9 1.90 2.09 100.75 KL10: 000000000

10 2.09 2.29 100.87 KL11: 000000000
Approved By: / w O / b Test Fluid: Water

Luis Leon
1D8: 266234 Instrumentation Traceability Kit Number: V0200
Standard Used: Secondary
Test Data
Water Alr Barometric lative
Tomp::mu (?e:o-l;dm:] Temperature Pressure I::Mdhy Vls(:;:)l!y Ra‘::::fagl:w Tost Ppe Inl:‘k)h KNSieier
(°C) ("C) {kPa) (%) (m3isec)

1 29.0 59.044 19.4 95.92 47 1 0.17369 12.240
2 29.0 32.613 5.4 95.92 47 1 0.12706 12.240
3 29.0 32,303 19.4 95.92 47 1 0.09504 12.240
4 29.0 58,741 19.4 95.92 47 1 0.06288 12.240
5 28.9 76.364 19.4 95.92 a7 1 0.02354 12.240

This calibration was performed using standards traceable to the National institute of standards and Technology (NIST), USA. Certificates of traceablinty for the individual
test messurements listed in this report are documented and serialized by the Test Stand Instrumentation Tra ceabiity Kt Number identified sbove and are avalable
upon request. Combined Uncertainty to & 95% confidence level is developed for each test point according tor the methods described In the ANSI/NCSL 2540-2.1937.

Methods and procedures used in this calibration are in accordance with the McCromater Flow Laborutory Technical Manusl, revision 2.0.

Page 1of1
McCrometer, Inc, * 3255 West Stetson Avenue, Hemet, CA 92545, USA
Tel (951) 652-6811 « Fax (951} 652-3078 « Waebsite: www. mocronmatar.com y m
Serial Number: AG19-0444 Hours: 8am = 4:30pm PST, Manday - Friday e AYAOC
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Attachment A -3: McCrometer Calibration Certificate

CERTIFIED TEST REPORT

CUSTOMER: AMERINE SYSTEMS
MODEL NO: MLO4-10
METER SERIAL NO: 20083873

CONFIGURATION
METER INSIDE DIAMETER: 10.22
DIAL: GAL X 1000 2000 GPM
GEARS: 23 /33
TOTALIZER GEARS: 24L/35L
ACTUAL METER INDEX: 0.65212
TEST FACILITY: Volumetric
As Calibrated
CALIBRATION DATA.
FLOW RATE S
GPM ACCURACY
1 1524 B2 100,58
2 94229 100.84
3 33118 a9g.08
TEST DATE: B/3/2025
CERTIFIED BY: Robert Galusha 1D 176785 PRINT DATE: Bi4/2025

This calibration was parformed on a gravimatric or volumetnc test facility, traceable lo the Naticnal Institute of

Standards and Technology, USA, The estimated flow measuramant unceriainty of tha calibration facilities ara:

Gravimetric +/- 0.15% Vaolumetric +/- 0.5%

& McCROMETER

3255 WEST STETSON AVENUE
HEMET, CA 92545 USA
PHONE (BE1) 652-6811 [ FAX (251} BEZ-3078
'WEB SITE: hitp:f'www.mccromatar.com E-MAIL: customerservice@mecrometer.com

[ IIEIMI‘IIII L
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Attachment A -4: McCrometer Mc Mag 3000 Flow Meter Specification Sheet 30121 -41 Rev.2.3
(Page5)

Final

M:- !.

Specification Sheet
Mec Mag*" Flow Meter

Flow Meter Specifications

Physical Specifications
Measurement | Volumetric flow in filled flow conduits 4° to 12° utilizing saddle installed sensor. Flow
Method | indication in English Standard or Metric units
Directionality | Single direction
Pipe Sizes | 476787107127
Body Style | Saddle mount

Sensor Body: Fusion bonded epoxy coated stainless steel (316)
Electrodes: Stainless steel (316)
Saddle Mount: Stainless steel (304)

M ials Saddle Hardware: Stainless steel (304)
Electronic Housing:  IP-67 Certified diecast aluminum, powder coated enclosure w/

tamper resistant seal, 8% x 6% x 43/8" tall
O-Ring: SER rubber D-rimg
Boot Cover: EFDM rubber
Battery: Stamndard: three 3.6V lithium-thionyl chlorde (Li-S0C12) D size
P batteries with two AA backup batteries
AC Power: 100-2400VAC
DE Power: Linear power supply 10-35VDC, 2.4W
Optional shielded cable for 10-32VDC/4-20 mA cutput
Bectricel Connucieny Optional shielded cable for pulse out
Digital output: Digital pulse (open collector) output for velumetric
-Twao isolated digital pulse (open collector) outputs for volumetric
- AMI output
Outputs | 4 nalog output: 4-20mA: Galvanically lsolated, 16 Bit resolution. All power

configurations (including battery).
Mote: 9-30 VDC loop power required (not supplied via converter)

Performance and Operational Specifications

Operating
Temperature

Storage Temperature

Operating Pressure
IP Rating

Pressure Range
Empty Pipe Detection

Accuracy

Conductivity
Battery Life
Pipe Run
Requirements

<= McCROMETER

-4° to 140°F (-20° to 60°C) sensor

-40° to 149°F (-40° to 657C)

Note: During freezing conditions and when meter is mot in use, sensor must be remowved
from pipe and stored in dry conditions. NOTE: Damage to the sensor caused by allowing
the sensor freeze in the pipe is not covered by the warranty.

150 PSI

IP68 (submersible sensor)

150 psi (10.3 bar) warking pressure

Hardware/software, conductivity-based (optional)

«  Standard: +/- ¥% of measured value +0.006 ft/s (20,0018 m/'s)
= Optional: +/~ 1% of measured value £0.006 ft/'s (+0.0018 m/s)

Minimum conductivity of S0pS/om. For lower conductive fluid consult factory.

Five-year expected battery life, five-year battery warranty

3D Upstream / 1D Downstream

Page 5

A-17

I0021-41 Rev. 2.3 | 20MAR2024

March 2026



°ID 2025 ATTACHMENT A:

AGRICULTURAL WATER OAKDALE IRRIGATION DISTRICT
m MANAGEMENT PLAN WATER MEASUREMENT PLAN
Attachment A -4: McCrometer Mc Mag 3000 Flow Meter Specification Sheet 30121 -41 Rev.2.3

(Page 6)

. Specification Sheet
Mc Mag*"® Flow Meter

Flow Meter Specifications

Display and Measurement

« 2-Line LCD display (no backlight)

= Mon-wolatile memory

« Anti-revierse totalizer (standand)

Display |- Total (to 9 digits of precision)

=« Flow rate and velocity (to 5 digits of precision)

= Two alarms: low battery and empty pipe (optionall
= Opening lid activates display

Digits | 5 Rate, 9 Total

(Gallons per minute Imiperial gallons per Cubic feet per minute
Million gallons per day minute Barrels per minute (55G)
Cubic feet per second Miner’s inch (9G] Barrels per hour (55G)

Units Megaliters per day Miner's inch (11.22G) Barrels per day [55G)
Liters per second Acre-feet per day Barrels per minute (43G)
Cubic meters per hour Kiloliters per hour Barrels per hour (42G)
Liters per minute Liters per hour Barrels per day [4.2G)
Gallons per hour Cubic meters per minute

Unit Rate Scales | seconds, minutes, hours, days

Other Specifications

= Data Logger - included as standard with five years of data storage at default (1.2hr)
interval. (Cable sold separately)

« Bidirectional

Options and |- Epoxy coated carbon steel flanged spool piece

Accessories | - AC, DC and battery powered with battery backup powered available

« Remote mount (25 cable length only)

« Annual verification / calibration

« Stainless Steel IDtag

Meter:  5-year standard warranty

Warranty | Battery: 5S-yearwarranty

Liner: Lifetime guarantee

= McCROMETER
el Page & A0121-41 Rev. 2.3 | J0MARZ024
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Attachment A -5: Krohne OPTIFLUX 2000: Technical Datasheet R13 z Page 16

TECHNICAL DATA

2.2 Legal metrology

NML RaF and MID Annex MI-001 15 prly available in combination with the IFC 300 signal
converter!

2.2.1 OIML R4%

The OPTIFLUX 2300 has a certificate of conformity with the international recommendation OIML
R&%-1. The certificate has been issued by MMi [Dutch board of weight and measures|.

The OIML R4% -1 concerns water meters intended for the metering of cold potable and hot water.
The measuring range of the flowmeter is determined by @3 [nominal flow ratel and R [ratiol.

The OPTIFLUX 2300 meets the reguirements for water meters of accuracy class 1and 2.

The following accuracy can be met in all installation orientations [horizontal, vertical or diagonall
and with flow profile sensitivity class DOM / 00N | 0 x OM upstream and 0 x OM downstream].

= For accuracy class 1, the maximum permissible error for water meters is £ 1% for the upper
flow rate zone and £ 3% for the lower flow rate zones.

#= For accuracy class 2, the maximum permissible error for water meters is + 2% for the upper
flow rate zone and £ 5% for the lower flow rate zones.

Q1=03/R
02=01*1.6
Qi=01*R
04=03*1.25

|zll

@

] - H
oML @y dy 03 ay

Figure 2-1: 150 flow rates added to figure as comparison towards OIML
Xz Flow rate
¥ %) Maximum meFsuring error

M) = 3% for class 1, = 5% for class 7 devices
F 2 1% for dlass 1, = 2% for class ? devices

& whvren B PR £ 09/ 2024 - SOD00BSE0R - TO DPTIFLUX 2000 R13 @n
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Attachment B: 10-Year Out of District Water Sale Agreement

10-YEAR OUT-0OF-DISTRICT WATER SALE AGREEMENT
BY AND BETWEEN
OAKDALE IRRIGATION DISTRICT
AND

This Agreement is entered into this day of 2023, by Oakdale
Irrigation District (*OID" or “District™) and (“Landowner™). The District and
Landowner are collectively referred to hereafter as “parties.”

The parties agree as follows:
RECITALS

WHEREAS, District operates under and by virtue of Division 11 of the California Water
Code; and

WHEREAS, Landowner owns planted and irrigated agricultural property outside of OID"s
service area boundary, as identified in Exhibit A; and

WHEREAS, Landowner has applied for the OID 10-Year Out-of-District Water Sale
Program (“Program™); and

WHEREAS, the District is the owner of certain water rights to the waters of the Stanislaus
River, including pre-1914 appropriative water rights; and

WHEREAS, due to ongoing conservation practices and improvements in facilities by the
District, the water to be sold to the Landowner by this Agreement, (“water™) is surplus to the
current needs of the landowners and water users of the District in accordance with California Water
Code section 22259; and

WHEREAS, the quantity and quality of groundwater within the Modesto Subbasin and the
Eastern San Joaquin Groundwater Subbasin underlying the Landowner and District is threatened
and without the sale of the water to Landowner under this Agreement, the Landowner will pump
groundwater for irrigation; and

WHEREAS, by this Agreement, the parties intend to facilitate a sale of conserved water when
available during 2023-2032 by District to Landowner,

NOW, THEREFORE, the District and Landowner, agree on the terms and conditions
attached hereto this Agreement as Exhibit B, as well as the following:

Final B-1 March 2026
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1. NOTICES: All notices that are required, either expressly or by implication, to be given by
any party to the other under this Agreement shall be delivered, mailed or emailed, addressed as
follows:

Oakdale Irrigation District

1205 East “F" Street

Oakdale, CA 935361

Attn: Water Operations Manager/District Engineer
email: ethorburn(@oakdaleirrigation.com

Landowner

MNotice shall be deemed given (a) two calendar days following mailing via regular or certified mail,
return receipt requested, (b) one business day after deposit with any one-day delivery service
assuring “next day™ delivery, (c) upon actual receipt of notice, or (d) upon transmission, if by
email, whichever is earlier. The parties shall promptly give written notice to each other of any
change of address, and mailing or shipment to the addresses stated herein shall be deemed
sufficient unless written notification of a change of address has been received.

2. LESSEE NOTIFICATION: If Landowner wishes to include their Lessee, if applicable, on
notifications and correspondence (excluding invoices) from the District, they may specify the
contact information of said Lessee. Check here if Landowner wishes to include their Lessee on
notifications and correspondence: [ ]

Lessee Address:

Phone:
email:

If Landowner wishes for Lessee to receive invoices, a standard District form is required. Invoices
will only be sent to one address. Check here if invoicing to Lessee is desired: I:I

3. CEQA MITIGATION MEASURES DURING CONSTRUCTION: If construction of a
new OID delivery point and private conveyvance facilities is required for Landowner to utilize
surface water from OID, Landowner will be responsible for notifying OID a minimum of two
weeks prior to any construction on private property such that OID can inspect and confirm that
mitigation measures identified in the Mitigated Negative Declaration prepared for this Program
are adhered to, as applicable.

Final B-2 March 2026
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Check here if any new construction is required: |:|

4. ENTIRE AGREEMENT: This Agreement constitutes the entire Agreement between the
parties, and supersedes any oral agreement, statement or promise relating to the subject matter of
the Agreement. Mo other agreement, statement, or promise made to any party, or to any employee,
officer, or agent of a party to this Agreement, or to any other person, that is not in writing and
signed by all parties to this Agreement shall be binding upon them. Any amendment, including
oral modifications, must be reduced to writing and signed by all parties to be effective.

5. EFFECTIVE DATE: The effective date of this Agreement shall be the date first above
written which shall be the date this Agreement is signed by both parties, or if signed on different
dates, the latter of the two dates.

OAKDALE IRRIGATION DISTRICT

By
Scot Moody, General Manager

Dated:

LANDOWNER

By

. Landowner of
APNs:

Dated:

Final B-3 March 2026
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EXHIBIT A
Property Site Map
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