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AGRICULTURAL WATER
\\ MANAGEMENT PLAN PREFACE
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, SBx7allowed the

California Department of Water Resources (DWR) to update the efficient water management
practices (EWMPs) that suppliers must implemerit and led to the passagef 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, beginning with a Plan adopted oor 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
ACOEAOQOI OO0OAT xAOAO 008 iLcedreydires updatei@W Mg 3 DPAAE AEAAI
(1) Include an annual water budget (CWC §10826(c)),
(2) Identify water management objectives (CWC §10826(f)),
(3) Quantify water use efficiency (CWC 8§10826(h)), and
(4) RAOEOA OEA OODPDPI EAOGO $ 01 OCE éncdplaAning add droAghtOA OE A A
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 one.

In preparing the Plan, OID and its technical consultant have relied on guidaneevided in DWRS O
Guidebook to Assist Agricultural Water Suppliers to Prepare 2020 Agricultural Water
Managemen Plan (Guidebook) a public draft version ofwhich was released inAugust 2020 Other
primary resources used to develop thi®020 updatewere/ ) $2616 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 technicallyfeasible.
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#01 OO0 2AEAOAT AA 4AAT A T &£ 1 AEAAT A ) OOECA
Water Management Plan to Relevant Sections of the California Water
Code

Guidebook BiEDr (et
AWMP Section : Description Section (or as
Location . o
identified)
3.2 1.4 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, 2021 update 10820 (a)
Added to the Water Code:
Added to the Water Code: AWMP New to the Water
Preface, 2 1.4A.2 submitted to DWR no later than 30 day Code:
after adoption; AWMP submitted 10820(a)(2)(B)
electronicall
Preface 14B 5-year cycle update 10820 (a)
1,347 3.1A Description of previous water 10826(d)
management activities
\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 theproposedplan available for
2 3.2B.2 public inspection prior to plan 10841

adoption?

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 31B2 within those 14 days

GC 6066

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

After hearing/equivalent notice, was
2 3.1C.1 the plan adopted as prepared or as 10841
modified during or after the hearing?
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: Water Code
AWMP Section Gwdepook Description Section (or as
Location ) o
identified)
Was a copy of the AWMP, amendmen
or changessubmitted to the entities
2 31c2 below, no later than 30 days after the 10843(a)
adoption?
2 3.1C.2 The department. 10843(b)(1)

Any city, county, or city and county
2 3.1C.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 3.1C.3 Adopted AWMP availability 10844

Was the AWMP available fopublic
review on the agricultural water

2 31C3  156pP1 EAOSO )1 OAOI 10844(2)
30 days of adoption?
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 wgter 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 managementfacilities.

3.4 3.3A3 Terrain and soils. 10826(a)(3)
3.5 3.3A4 Climate. 10826(a)(4)
36 33p1  |operating rules and 10826(2)(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)
Water shortage allocation policies and 10826(a)(8)
3.9, Attachment [ 33B4 detailed drought plan 10826.2
55 3.4 \Water uses within the service area, 10826(b)(5)

including all of the following:
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CROSS-REFERENCE TO REQUIREMENTS

OF SBX7-7 AND CWC

Guidebook Water Code
AWMP Section . Description Section (or as
Location ) o
identified)
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
5.5.5 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
56 35A4  166pDPI EAOBO OAOOGEA| 10826006
Description of the quality of
4.3 35B agricultural waters suppliers supplies 10826(b)
as:
4.3.1 3.5B.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)
43.4 35c  [dource water quality 10826(b)(4)
monitoring practices.
Added to Water Code:
Annual water budget based on the Added to Water
5.7 3.6 quantification of all inflow and Code
outflow components for the service 10826(c)
area.
Adde_d to Water Code: Added to Water
Identify water management
5.9 3.7C o Code
objectives based on water budget to
. - 10826(f)
improve water systemefficiency
IAdded to Water Code Added to Water
5.10 38D Quantify the efficiency of Code
agricultural water use 10826(h)
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AWMP Section

Guidebook
Location

Description

Water Code
Section (or as
identified)

3.9

Analysis of climate change effect
on future water
supplies analysis

10826(d)

Water useefficiency information
required pursuant to § 10608.48.

10826(e)

7,74

4.1

Implement efficient water
management practices (EWMPS)

10608.48(a)

7, Attachment B

41 A

Implement Critical EWMP: Measure
the volume of water delivered to
customers with sufficient accuracy to
comply with subdivision (a) of
8531.10 and to implement paragraph
(2).

10608.48(b)

72,74

41 A

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

10608.48(b)

73,74

41B

Implement additional locally cost
effective and technically feasible
EWMPs

10608.48(c)

73,74

41C

If applicable, document (in the report)
the determination that EWMPs are not
locally cost effective ortechnically
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 occurredsince the last report
and an estimate of the water use
efficiency improvements estimated to
occur five and 10 years in the future.

10608.48(d)

N/A

USBR water management/conservatio
plan may meet requirements for
EWMPs

10608.48(f)

N/A

6 A

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

CCR8§597.3(b)(2)(A)

N/A

6B

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

point)

CCR8§597.3(b)(1)(B),
§597.3(b)(2)(B)
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CROSS-REFERENCE TO REQUIREMENTS

OF SBX7-7 AND CWC

including schedule, budget and finance

plan)

Guidebook Water Code
AWMP Section . Description Section (or as
Location ) o
identified)
Delivery apportioning methodology (if
N/A 6 A, 6 B |water measuring not at farm gate or CCR8597.3.b(2)(C),
delivery point)
Attachment B 6C Description of water measurement BPf CCR 8597.4(e)(2)
Attachment B 6D Conversion to measurement of CCRE597.4(e)(3)
volume
Existing water measurement device
; : o (i )
N/A 6E corrective action plan? (if applicable, CCR §597.4(e)(4))
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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

Xiv

CNRA

CSJWCD

CVvP
CcwC
DF
DMP
DMS

DSO

DSS
DWR

EIR

EQIP
(through
NRCS)

ESJG

ESJWQC

ET
ETa
ETaw

ETo

ETor

EWMP

FWUA

California Natural
Resources Agency

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
Quality Coalition

Evapotranspiration
Actual Evapotranspiration

Crop Evapotranspiration of
Applied Water

Reference
Evapotranspiration

Crop Evapotranspiration of
Precipitation

Efficient Water
Management Practice

Friant Water Users
Authority
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GAR

GCMs
GDD
GMP

gpm
GQMP

GSA

GSP

IDC

IRGMP

ITRC

METRIC

MID
MOU

NASS

NIWR

NOAA

Final

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

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

net irrigation water
requirements

National Oceanic and
Atmospheric
Administration

XV

NPDES

NRCS
OID

PEIR

PG&E
PUG07
PVC
RWQCB

SB1938

SBx7-7

SCADA

SEBAL

SEWD
SGMA

SJCDWQC

SOl

SSJID

STRGBA

SWRCB

TAF
TCC
TID

National Pollutant
Discharge Elimination
System

Natural Resources
Conservation Service

Oakdale Irrigation District

Programmatic
Environmental Impact
Report

Pacific Gas andlectric
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
DataAcquisition

Surface Energy Balance
Algorithm for Land

Stockton East Water District

Sustainable Groundwater
Management Act of 2014

San Joaquin County and
Delta Water Quality
Coalition

Sphere of Influence

South San Jaguin Irrigation
District

Stanislaus and Tuolumne
Rivers Groundwater Basin
Association

(California) State Water
Resources Control Board

Thousands of AcreFeet
Total Channel Control

Turlock Irrigation District
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TMDL
TSS
USBR

USGS

VAMP

VFD

Final

total maximum daily load
total suspended solids

United States Bureau of
Reclamation

United States Geological
Survey

Vernalis Adaptive
Management Plan

Variable Frequency Drive

Xvi

WCRP

WMF

WRP
WUE
WWCRA

World Climate Research
Program

Water Management
Fraction

Water Resources Plan
Water Use Efficiency

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 Bilb68, or AB 1668, and Senate Bill
606).4EEO ! 7-0 OPAAOAO OEA $EOOOEAOBO c¢mpu !'7-0 ATA
i ATACAI AT O xEOEET EOO OPEAOA 1T &£ EIT &£ OAT AA AT A OEA
mission is toprotect and dewelop OD water 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

oftt A /1 )$ 7A0A0 2A01 OOAAO o1 AT j720qh A AT i POAEAT OE
delivery system, and operations. The overall objective of the WRP is to identify how the District can

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

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

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

Development and updating of the AWMIPepresents 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 from 2010 to 2019 for the distribution system, the
farmed lands,and the drainage system of OID and its customérsAdditionally, OID has evaluated
the implementation of the full range of efficient water management practices (EWMPs) detailed in
SBX*7 with respect to its water management objectives and various waterse efficiency
improvements. Also, per newly mandated requirements for AWMPs in AB 1668, the 2020 AWMP
includes a detailed drought management plan, a section identifying water management objectives,
additional quantification of water use efficiency, and amannual 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, athare still adequate to meet those needs. However, improved water

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

OPAAEAI OU AOiI P08 4EA /)$ "TAOA AT A 1 AT AcCAi 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 remae from water transfers, the

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

2 Although the water budgets in the body of the report are presented for the period from 2010 to 2019,
detailed water budget results dating back to 2005 are available in Attachment J.

3 The 2015 AWMP also included some of these features, but thiegve been organized and updated per AB
1668 requirements for the 2020 AWMP.
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WRP is to identify how the District could best protect its water rights while developing affordable
methods of financing the necesary improvements to continue to meet the needs 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.

Since completion of a Bhgrammatic 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 measurement, groundwater well
replacement, pipe replacement, regulating reservoir construction, a Woodward Reservoir intertie
(since deferred), turnout maintenance and replacement, outflow management projects (i.e. spillage
and runoff reduction and reuse), reclamation projects, SCADA $gm 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 wilcontinue to be implemented over the 25
year planning horizon and fall in 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 Projets ($6 million)

Miscellaneous InSystem Improvements ($2 million)

=4 =4 =4 = -8 -4 -8 -8 - -4

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
sdes and transfers primarily via a pay as you go approach; as water is conserved and transferred,
OID receives revenue and implements additional improvements, resulting in additional water
conservation. In 2009, OID pushed forward with WRP implementationytbonding for $32 million

to provide funding for critical infrastructure and large scale 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 project implementation. To date,
over $94 million have been 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 welanned,

Final ES-2 March 2021
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comprehensive distribution system modernization program. This AWMP describes past, current,

and future OID actions and initiatives related to each EWMP, in the context oftiVRP 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 OAOEOGEAATI 6 1T 0O 1| Al AAOT ®be idehendEiRectdidallydcadibiel ¢ &£l O
and locally cost effective. Of the fourteen conditional EWMPs, OID is implementing all of those that

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

key EWMPSOEAO i1 00 AEEFAAOEOAI U OODDPTI OO OEA $EOOOEADGO
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 Olf@ith an opportunity to evaluate and describe its

ITCIiETC ACOEAOI OOOAT xAOAO 1 AT ACAT AT O POAAOEAAO x
ATl 1 DOAEAT OEOGA 7208 4EA 1v7-0 ETAI OAAO AT AOAI OAOQE
local water managemenbbjectives 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 water management practices that meet local and

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

available water supplies.
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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
1. Evaluated and categorized all turnouts with respect to Continue to dedicate annual budget lingtem for turnout
measurability and developed standards for using USBR replacement and ontinue replacement of turnouts requiring
metergates and constant head orifice (CHO) metergates where corrective actions.
applicable and other types of new standardized turnout Continue implementation of Water Measurement Plan
measurement devices where not applicable. (Attachment B).
2. Dedicated annual budget linetem for turnout replacement and
initiated replacement of turnouts requiring corrective actions
following completion of WRP development in 2007.
Measure the volume of water delivered to customers with 3. Implementation of SCADA in distribution system and at select
10608.48.b(1) | sufficient accuracy to comply with subdivision (a) of Section |Being Implementec delivery points to identify potential operational issues and
531.10 and to implement paragraph (2). increase accuracy of delivery measurement.
4. Implementation of Storm water ordering and delivery
management software.
5. Implementation of a QA/QC process to review delivery
measurement volumes prior to billing, which occurs three times
throughout the irrigation season.
6. Development and implementation of a Water Measurement Plan
for customer deliveries (Attachment B); implementation is
currently about 90% complete (62,468 acres of 69,890 acres).
1. Conducted a rate study to determine rates required to cover cos Continue utilization of rate structure based in part on volume
of service, conducted Proposition 218 rate update, and delivered.
- . established and implemented a rate structure based in part on Continue volumetric billing for out-of-district water sales and
Adopt a pricing structure for water customers based at least in _ . :
10608.48.b(2) . . BeingImplemented volume of water delivered. annexed lands.
part on quantity delivered. - -
2. Use volumetric billing for out-of-district water sales and future
annexations.
3. Implemented Storm volumetric billing software.
Additional (Conditional) Efficient Water Management Practices
Facilitate alternative land use for lands with exceptiorally high Not Technically Lapd§ \{Vitlj Aexceptipnally high }Na}te‘r QU'Eie§ or whoge irri‘gation" contribuEes tg slgnifAicaint problems a~re‘n9t ]‘oung yvi.t.hir‘l_thevtrict _bourlda}ries,‘ n~o.r‘
10608.48.c(1) |water duties or whose irrigation contributes to significant Feasble x EOEET OE A $EOO OEAOC 3PBE AOA T £ )1 £ OAT AAs & (@ ofvatdy, Qrieverdig lexcéplioBabwater@die
problems, including drainage. or significant problems from occurring.
1. Sconza Candy cooling water discharge is captured yesound in Continue existing use of recycled water within OID.
Facilitate use of available recycled water that otherwise would the District distribution system. o Consider requests from all qualifying permitted dischargers for
10608.48.c(2) | not be used beneficially, meets all health and safety criteria, alBeing Implementec 2 F(.)Od. processing water is applied directly to lands within the add|t_|onal use of recycled V\_/gter_. .
does not harmcrops or soils D|str|ct.._ _ _ . Contlnue to evaluate the utilization of treated M&I dischargérom
3. The utilization of treated M&I discharge from the Cif of Oakdale the City of Oakdale.
within OID is being evaluated.
10608.48.c(3) Facilitate financing of capital improvements for oafarm Being Implemented 1. OID provides technical assistance to growers implementing en _Continue technical assistance to growers implementing afarm
irrigation systems farm improvements through the NRCS EQIP program. improvements through the NRCS EQIP program.
Final ES-4 March 2021
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Water Code

Implementation

Reference No. EWMP Status Implemented Activities Planned Activities
_ . o A water rate based in part on the volume of water delivered 1. Continue to encourage efficient farm water use.
Implemfer;‘t afn Illncgnt|ve pll’ICfIng structure that promotes one or encourages eﬁficient farm water use. Theate structure is a tier.Ed 2. Continue to promoteuse of available surface water supplies.
more of the (.) .owmg goals- E'iltle systgm, .Vk\)”th zlgr?er ra}tes for hlrg];her water ﬁse.. Volumetric . 3. Continue operating distribution system later in the year to allow
(A) More efficient water use at farm leel, llls are distributed three times each season, allowing customers growers to use surface water for postharvest irrigations in lieu of
(B) Conjunctive use of groundwater, to monitor water Usage as it re|ateS to t|ered water rates private pumplng
(C) Appropriate increase of groundwater recharge throughout the season and encouraging ore 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 for growers to use stace
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.
Concrete lined approximately 3.3 miles of South Main Canal and 1. Continue to implement WRP main canal and tunnels improveme
tunnels in 2010. projects.
Concrete lined105 miles of canals. o 2. Continue to implement WRP canal and lateral rehabilitation
Repaired0.55 miles of deteriorating concrete lining in 2019. :
: ! . AT . projects.
Replaced 100 miles of canals with buried pipelineincluding 3 Cont ol WRP pibeli | .
roughly one mile between 2016 and 2019 . ont!nue to. implement plpg ine r.ep acemfent prOJects..
4. Continue with next phases oDistrict-wide TCC implementation

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 andonstructed
the North Side Regulating Reservoir in 2010.

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.

Invested $63.9 million in main canal and tunnel improvements,
canal and lateral rehabilitation, and pipeline replacement since
2006 ($33.4 million since 2014).

Implemented TCC on over 34 miles of laterals to better regulate

system flows and increase distribution gstem flexibility.
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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 flgibility.
who require increased delivery flexibility. Under arranged As facility constraints are eased by facility modernization
gﬁatrgi?]gdt,h%:?\gsjrgra\‘/ﬁk? gll%é”y provided water within 72 hours of program, service constraints will continue to ease.
Invested more than $13.3 million in flowcontrol and 2. Continue to mplement WRP flow control and measurement
measurement improvements including TCC, $6.3 million in structures projects
construction of the north side regulating reservoir and nearly $3., 3. Continue to implement WRP turnout replacement projects
million in turnout replacement since 2006, resulting in increased 4. Cortinue 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. Lo -
10608.48.c(6 Increase flexibility in water ordering by, and delivery to, water Beina Imol t Due to land conversion and annexation, and to system grpwers o us_e surface wgter for postharvest imigations in lieu of

48.¢(6) | -\ stomers within operational limits eing impiementec improvements and modernization, arranged deliveries have private pumping, and continue at cost rentals of OID deep wells
increased from approximately 23k acres in 202 to over 42k acres outside of the irrigation season.
(and 65% of District) in 2019.
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 irrigati on 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 for 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.
Two drainwater recovery systems irrigate more than 760 acres. 1. Continue to support private landowners in capturing and reusing
OID coordinates with and supports private landowners with an drainwater in OID drainage facilities.
interest in capturing and reusing drainwater in OID drainage 2. Continue to implement WRP outflow management projects.
facilities. . . o . 3. Continue toimplement WRP reclamation projects.
Reclamation pumping within OID to recover approximately . . o . .

4. Continue with next phases of Districtwide TCC implementation.

10608.48.¢(7)

Construct and operate supplier spill and tailwater recovery
systems

Being Implementec

5,600 af annualy.

Interception and reuse of approximately 2,100 af per year of
tailwater entering the OID distribution system,

Gravity flow and lift pumping of approximately 19,500 af per
year to the neighboring districts of MID, SSJID, and CSJWCD.
Automation of the DISOEA OS8O 1 AOAOAI O OI
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 $1.8 itlion in outflow management
and reclamation projects since 2006.
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SUMMARY

Water Code Implementation
Reference No. EWMP Status Implemented Activities Planned Activities
1. OID water ratesencourage 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 Joagn 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 n 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 watersales and transfers to
Eastern San Joaquin and Modesto Subbasins and the developm provide in lieu recharge and decrease reliance on groundwater.
of the USGS groundwater model of éhModesto Subbasin. Continue improving flexibility in water ordering and delivery to
4. OID and the City of Oakdale are evaluating delivery of OID surfg encourage use of surface water and discourage surface users fr
water for irrigation of city parks, which otherwise depend on converting to groundwater.
groundwater pumping. Continue to mplement WRP groundwater well, reclamation, and
5. Potential groundwater recharge areas have been identified as p¢ outflow management projects.
of the STRGBA Rechge Characterization Report. Continue with next phases of Districtwide TCC implementation
6. OID has maintained and enhanced groundwater production and evaluation of impacts.
capability, investing nearly $4.1 million since 2006. Continue operating the distribution system into October to
10608.48.(8) Increase planned conjunctive use of surface water and Bein 7. Inrecent years, OID has continued operating its distribution provide surface water for postharvest irrigations and to make
48. - . . g Implementec ! ) L i .
groundwater within the supplier service area system further into October, allowing for growers to usesurface district pumps available to growers for either postharvest
water for post-harvest irrigations in lieu of private pumping. irrigations or frost protection.
Additionally, OID deep wells can be rented outside of the Review and revise Surface Water Shortage Policy as needed to
irrigation season at cost by growers for irrigation purposes. provide flexibility to customers and increase planned conjunctive
8. OID makes district pumps available for frost protection outsidef useof surface water and groundwater.
the irrigation season when surface water is not available.
9. Automated TCC canal reaches are continuously ponded
throughout the irrigation season, which is a change from
historical practice of lowering canal water levels in between
rotations. The continuausly ponded water in the canals potentiall
increase seepage flow from canals down to the groundwater
system. Ongoing studies are evaluating the impacts of this.
10. OID has achieved idieu groundwater recharge through
annexation of over 10,000 acres since Z0%.
11. Updated Surface Water Shortage Policy to allow-district surface
water and private groundwater transfers between customers in g
Level Two water shortage.
1. Automated inlets and outlets to the regulating reservoirs. Continue to automate or install additional flow monitoring
2. Installed and automated 119 headgates, lateral control structure devices on canals and pipelines when and where beneficial to d
turnouts and boundary out flow sites for flow, level, and position so.
control. 67 of these sites operate in downstream control and full Continue with next phases of Districtwide TCC implementation.
10608.48.c(9) | Automate canal control structures Being Implementec automate 34 mil_e_s of canals. o _ Continue to i_mplement other WRP flow control and measuremer
3. Installed an additional 107 flow monitoring devices on headgateg structure projects.
lateral control structures, turnouts and boundary out flow sites.
4. OID has invested more than $13.3 million in flow control and
measurement structure projects since 2006 (and nearly $4.8
million since 2015).
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.
Designate a water conservation coordinator who will develop 1. Designated a Water Conservation Coordinator in October 1997. Continue to employ a designated Water Conservation
10608.48.c(11) |and implement the water management plan and prepare Being Implementec Coordinator.
progress report.
Final ES-7 March 2021
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EXECUTIVE
SUMMARY

Water Code
Reference No.

EWMP

Implementation
Status

Implemented Activities

Planned Activities

10608.48.c(12)

Provide for the availability of water management services to
water users.

Being Implementec

A link to the California Irrigation Management Information
System (CIMIS) is provided on the OID website.
OIDhelps maintain the local Oakdale CIMIS station in conjunctia
with DWR staff.

Links to the cooperative extension and other agricultural
informati on is provided on the OID website.

A periodic newsletter is provided to customers.

OID offers necost onfarm irrigation consultations and review by
OID staff upon request and as associated circumstances arise.
Developed an online portal through which histrical and current
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 Twowater shortages.

Continue to provide links to CIMIS and other resources on the O
website.

Continue periodic newsletter to customers.

Continue to offer nocost onfarm irrigation consultations and
review.

Continue to promote and develop online portal tht provides
water use information and options for customers

Continue to review and revise Surface Water Shortage Policy as
needed to provide water management services and flexibility to
customers.

10608.48.c(13)

Evaluate the policies of agenciethat provide the supplier with
water to identify the potential for institutional changes to allow
more flexible water deliveries and storage.

Being Implementec

Continued discussions with USBR to promote carryover storage
New Melones Reservoir to providegreater flexibility when water
shortages occur.

Identified mechanisms for voluntary transfers of water that
facilitate greater water supply flexibility and storage and initiated
discussions with DWR and USBR regarding policies that impede
voluntary water transfers.

Active participation in initiatives that affect its water users.
Updated Surface Water Shortage Policy to allow-district surface
water and private groundwater transfers between customers
during Level Two water shortages.

Continue discussiors with USBR to promote carryover storage in
New Melones Reservoir to provide greater flexibility when water
shortages occur.

Continue discussions with DWR and USBR regarding policies th
impede voluntary water transfers.

Continue active participationin initiatives that affect its water
users.

Continue to review and revise Surface Water Shortage Policy as
needed to provide flexibility to customers.

10608.48.c(14)

%OA1l OAOA AT A EI POl OA OEA AEA

BeingImplemented

Regular testing and evaluation of 70 pumps within OID
boundaries by qualified staff.

Monitoring of water levels for groundwater pumps twice per
yeatr, including a comparison to pump level to ensure pumping
head and efficiency of the pump are natompromised.
Integrated 6 pumps into the OID SCADA system.

Completed infrared thermographic survey of pumps to identify
potential issues with pump operations.

Annual maintenance and improvements as part of WRP
implementation.

Continue testing andevaluation program for existing pumps.
Continue to include new wells and pumps in the existing prograr
to evaluate and improve pump efficiencies.

Install sounding tubes on wells without them to allow for
measurement of water levels for both monitoring ancbperational
efficiency review.

Evaluate opportunities to improve pump efficiencies through
further SCADA system integration (incorporating additional pum
sites or incorporating remote control at existing sites).

Evaluate the costs and benefits of instaltaon of Variable
Frequency Drives (VFDs) on pumps.

Continue annual maintenance and improvements as part of WR
implementation.
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1. Introduction

The Oakdale Irrigation District (OID or District) 2020 Agricultural WaterManagement 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 November 2005 (CH2MHill 205). 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 (commencig 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 ODBAAOA&loptell By 3hOBorrddk Ditedtosth ¢ mpuv ! 7
March 2016.

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 Assembly Bill 3616, the
Agricultural Efficient Water Management Act of 1990 (AB3616).

4EEO OAAOEI1T bDPOI OEAAO A AOEAAEA AAOAOEDOEIT 1T &£ 1)
Ei Dl AT AT OAQCETT T &£ /1)$60 Al i POAEAT 6BGBx777a8ddB AT 1
1668, and the implications of these factors to the development of this Plan.

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 ®OAAO 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 agreementvith 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 AEOOOEAOO8 xAOAO OEGCEOO OEOIT OCE OEAstrictdax - Al 11
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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 OOPDPI Uh /) $8OiymEhe dddd EAT Al
I £ ATTO00TT1ETC A OO0 O1 1 AOGAE 1 EIi EOAA AOAEI AAT A O
operation and maintenance practices did not change substantially for more than 50 years.

Meanwhile, regional and State water demands grewystomer 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 livestock operations 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. In 2019, approximately 52% of the irrigated lands ihé district were
permanent crops (44% almonds), while forage crops accounted for about 42%. The OID
distribution system infrastructure and operating policies originally evolved to satisfy the needs of
forage crops, and are still generally adequate to me#iose needs. Improved water delivery
strategies have been implemented more recently to also satisfy the evolving irrigation needs of
orchards and other specialty crops.

The OID Board and management recognizeddhO | T AAOT EUAOQET T 1T &£ OEA $EOOO
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 ownership of and

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

transfers, the District undertook the development of the
comprehensive Water Resources Plan (Figure2). The
720 EAAT OEZEAO OPAAEALAEA AAOD
modernization goals. Since completion of a Programmatic ﬁ
Environmental Impact Report (PEIR) in 2007, OID has R e
actively implemented many of the specific improvements v
identified in the WRP. Improved water delivery

infrastructure and operational practices are being desiged
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 pratices. This has allowed OID to
accommodate an increased number of lowolume deliveries
on more flexible, highfrequency schedules, while continuing
to meet the demand for traditional highvolume deliveries on

Figure 1-2. OID Water
Resources Plan.

4 Includes pasture and doublecropped oats and corn.
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low-frequency schedules. These activities adescribed in greater detail in Section 8 of this AWMP.

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 witkgards to agricultural and
urban water management. SBx7 added Part 2.55 (commencing with §10608) and 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 bef@ December 31, 2012. Under SBx7, the plans were
required to be updated by December 31, 2015 and then 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 etended to April 1 of the following year (i.e. April 1, 2021 for the 2020 update).

Included in the consolidation of various Acts under CWC 810608.48, agricultural water suppliers
are still required to implement certain efficient water management practices (EWMPSs), including
OEA Oxi OAOEOEAAI 6 %w7-03 1001 ETAA AAI1T x8

(1) Measure the volume ofvater 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 he following EWMPs, if they are
locally cost effective and technically feasible:

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

(2) Facilitate use of &ailable recycled water that otherwise would not be used beneficially,
meets all health and safety criteria, and does not harm crops or soails.

(3) Facilitate financing of capital improvements for oAfarm irrigation systems.

(4) Implement an incentive pricing strudure 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.

Final 1-3 March 2021
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(8) Increase planned conjunctive usefosurface water and groundwater within the supplier
service area.
(9) Automate canal structures.
(10) Facilitate or promote customer pump testing and evaluation.
(11) Designate a water conservation coordinator who will develop and implement the water
management plan andprepare 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 andreal-time 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) Evaluatethe 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) %OA1T OAOA AT A Ei pOIl OA OEA AEZZEAEAT AEAO 1T £ OEA

AB 1668amended various ections of the CWC by adding 846.5, §10826.2, Chapter 9
(commencing with 810609), and Chapter 10 (commencing witt§10609.40) 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
6i OEA OODDI EAMER).OAOOEAA AOAA | o
1 Identification of water management objectives based on the water budget to improve water
system efficiency or meet ther water management objectives (80826(f)).
9 10AT OEEAEAAQETT 1T £ xAOAO OOA A mxEmsadeth)f).AU xEOEEIT
1 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 4/1/2020, and adopted AWMPs must be
submitted to DWR within 30 days of adoption.
0 Adopted AWMPs must be submitted electronically to DWRydluding 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.
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1.3 Previous Water Management Activities

oIiD
~

1.3.1 2005 Water Resources Plan

/)$60 I EOOEIT EO OI DOi OAAO AT A AAOGAI T B | AEAAT A )
maximum benefit of the Oakdale Irrigation District community by providing excellent irrigation and

domestic water service. To achieve this mission today and iEtA Z£OOOOAh OEA $EOOOEAC
Directors initiated the development of the OID Water Resources Plan (WRP) in November of 2004.

4EA 720 EO A Ai i POAEAT OEOA OOOAU 1 £ OEA $EOOOEAODG
operations. The overall objectie 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 needs of all its stakeholders and serve the region. The WRP idekian

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 following the
completion of a draft Programmatic Environmental ImpacReport (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

Water Resources Plan

Develop affordable ways to
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 &£ OGEA 720 ETAI OAAA AT | DuekeEiditsOEOA AT A
current and future groundwater levels, irrigation practices, and the OID distribution system. The

analysis also included review of historical land use trends and development of forecasted future

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

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

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

consistent with avalable 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

A & & A

Figure 1-4. OID WRP Implementation Schedule.

As indicated by the schedule, improvements proposed under the WRP included more aggressive
canal mantenance and rehabilitation, flow control and measurement, groundwater well
replacement, pipe replacement, regulating reservoir construction, a Woodward Reservoir intertie
(since deferred), turnout maintenance and replacement, outflow management projecse. spillage
and runoff reduction and reuse), reclamation projects, SCADA system expansion, and annexation.
Additionally, critical main canal and tunnel improvement projects have been and are currently
being implemented to reduce the risk of critical fdures 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 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 impleranted 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 in 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 8 4 -4 -8 -8 -9
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Critical infrastructure and water conservation improvements being implemented under the \RP
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 revenue 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 projects that were substantially completed by 2012. Since 2012, OID has
continued to implement additional projects subject to prioritization and funding and is planning to
AT 1 OET OA EOOOOA POT EAAO EI PI Al AT OAGETT ET AAAT OAA
WRP and its implementation to date can be found in Section 8 of this AWMP.

The scope 6the 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 AWMP descrilsepast, 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
AU OEA $EOOOEAOBO "1 AOA 1T &£ $EOAAOI OO0 ET 3ADPOAI
according to the MOU developed by thadvisory committee for AB 3616, which established
the Agricultural Water Management Council (AWMC).

1 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 miet
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 1T 060 %@20AB&nE tAcAntinutd idi€yrate 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 locakagies and cities, in 1994.
The coalition initially developed an SB193&ompliant Integrated Regional Groundwater
Management Plan (IRGMP) for the Modesto Groundwater Subbésim 2005 (Bookman-
Edmonston 2005). The purposes of the association are to evate groundwater supply;
promote coordinated groundwater management planning; develop a hydrologic
groundwater model of the subbasin; determine the need for additional or improved
extraction, storage, delivery, conservation, and recharge facilities; and poovide
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 med beneficial uses

5%@DAT AAA O1 ETAI OAA All 1T A& 1)%$60 OAOOEAA AOAASB
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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 Modestrea 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.

9 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 tat designation, SGMA requires the adoption and implementation of a GSP no later
than January 31, 2022.The District is one of seven agencies comprising tHetanislaus 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 GSA is working to develop and implement a single Groundwater SustainabilignP
(GSP) under SGMA to ensure the lottigrm sustainability of groundwater resources across
the entire Modesto Subbasin. The STRGBA GSA is currently conducting studies and
implementing projects to aid the development of a GSP. OID is actively involvedhiase
activities and in coordination and planning for the development and implementation of the
Modesto Subbasin GSP.

1 Eastern San JoaquinGroundwater Authority ( www.esjgroundwater.org). The Eastern
San Joaquin Subbasin (ESJ Subbasin), within which@ID 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 no later than January 31, 2020.
In 2017, the Eastern San Joaquin @rndwater 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 allowed for the completion of a single GSP to
comply with SGMA and esure the longterm sustainability of groundwater resources
across the entire ESJ Subbasin. The OID GSA was formed in 2017 to actively manage and
i TTEOI O ¢cOI O1T AxAOAO OAOI OOAAOG ET /) BonOfOAOOEAA
sixteen GSAs compsing theESJ®/A. The Eastern San Joaquin Groundwater Subbasin GSP
was developed, adopted, and ultimately submitted to DWR on January 29, 2020 and is
currently being implemented across the subbasin, including within the OID GSA boundary.

i East San JoaquinWater 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 Boawsghich represents the
portion of OID south ofthe Stanislaus River The 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 coaltion 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 problems, if they are found. Fr
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to joining the coalition in 2011, OID filed as an individual discharger and collected its own
water quality information from 2004 to 2010.

1 San Joaquin County and Delta Water Quality Coalition (www.sjdeltawatershed.org)

The Districtis a member of theDelta Water Quality Coalition under the Irrigated Lands
Regulatory Program of the State Water Resources Control Boasghich represents the
portion of OID north of the Stanislaus River The coalition was formedn 2003 to represent
dischargers who own oroperate irrigated lands in portions of San Joaquin County,
Calaveras County, and Contra Costa Couniyhe coalition files required reports with the
Central Valley Regional Water Quality Control Board, conducts a water quality monitoring
program for arearivers and agricultural drains, and works with landowners to solve water
guality problems, if they are found. Prior to joining the coalition in 2011, OID filed as an
individual discharger and collected its own water quality information from 2004 to 2010.

9 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 on the Stanislaus River, and the Sand Bar power generation facility. The
reservoirs are operated for irrigation water supply and power generation, but also provide
other subordinate benefits for recreation and associated water activities in thepper basin.

1 Save the Stan(www.savethestan.com) . Save the Stan is public education program of
SSJID and OID. The purpose of the program is to inform the public about the NOAA
Biological Opinion (BO) for the protection of Central Valley steelhead frothe operations of
New Melones Reservoir and the associated ramifications on the local ecosystem, economy
and water supply. In particular, the district is concerned that the BO reasonable and
prudent alternatives would result in an empty New Melones Resgoir in approximately
one of six years.

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 promote sound, environmentally
responsible solutions to water supply management within a framewaork that recognizes the
historic rights of its member agencies and the concerns of its ratepayers.

{1 Stanislaus River Basin Plan. OID and SSJID are currently developing a collaborative
Stanislaus River Basin Plan to address anticipated state and federal regulatory challenges
and suppotOOOOAET AAT A OOA 1T £ OEA 30AT EOI AGO 2EOAO |/
DOAGAT O Al OAOT AGEOAOG &£ 0 PpOAT EA EI DOO AT A EET A
$EOAAOTI OO0 ET Al AZEAEI 00 01 DPOTI OAAO OEA AEOOOEAQ
AAT AZEOO 1T £ OOOZAAA xAOAO OAOI OOAAO -wmmO OEA AE
economic vitality of the region and sustainable water management in the basin. While
currently still under development, the plan is nearing completion.
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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 witlet6@WC, including
modifications resulting from enactment of SBx77 andAB1668. 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 update btarch 2,
2021,
T .T OEEAEAAQEIT 1T &£ 1)$60 ETOAT O Oi OPAAOA EOO
and a notice in theOakdale Leadeon February 17 and February 24, 2021,
T 01 OOET ¢ 1T £ OEA A Odwaldpade orBebruaryi2, 2@2EA $EOOOEADS
1 Approval and adoption of the final Agricultural Water Management Plan at a regularly
scheduled Board of Directors meeting oMarch 2, 2021,
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 arelytished 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 website (www.oakdaleirrigation.com) Documentation

of public participation is provided in Attachment H.

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 mintains an open 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 latestwater 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 regonal AWMP at this time due to differences in the institutional, 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 groundwagr 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 Irgation 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 Board determined that
$1,600,000 would be required to carry out this plan. Since the District waewly formed, bonds
were necessary to raise the capital, and on February 26, 1910, another election was held to seek
constituent approval for issuance of bonds. In the interim, another election was held to raise
$30,000 to make repairs and to pay salariesf employees.

I I 1T O0A AAOAEI AA AAOAOEDOEIT 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 repesented by a

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

%l AAOETT O AOA EAIT A AOAOU Ox1 UAAOO O1 OEAO 111U
election at any one time. The Board of Directerelects a Board President to run the meetings and a
Vice-President to serve if the Board President is unavailable. The Board President serves for a-two

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

and theTri-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, Support Services Managed the Water
Operations Manager report to the General Manager. Currently, there are 81 ftithe District
employees and one partime employee with 26 employees in Support Services/Operations and
Maintenance, 38 employees in Water Operations, and 13 piayees under the Chief Financial Offer
including finance employees and employees who work in the warehouse and shop. Additionally,
there is a Safety Coordinator, Human Resource Analyst. and Executive Assistant (who is supported
by another part-time employee) that also 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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3.2 Size andLocation of Service Area

The District is located in the northeastern portion of the San Joaquin Valley, approximately thirty
miles southeast of Stockton and twelve miles northeast of Modesto (Figure2}. The District
encompasses lands located both northnd south of the Stanislaus River, with about 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 e N Meanes 4
Conservation District (CSJWCD) to the north. |r£g?t?o:; \ }X
IStric

Upon formation, the District included the towns
of Oakdale, Riverbank and Valley Home (then
called Thalheim). Riverbankdetached from the
$EOOOEAO ET pwwph Al OE
of the town remain in the District.

/
Do 2
o Aj/_{\mﬁ
L N . P
H}‘P’ Oakdal :

R | Source: OID WRF |
4EA $EOOOEAO8O AOOOAT CCTUORUUEAR ARUARA ATATTDAOOAOD
approximately 82,000 acres, of which 69,890 Figure 3-2. Location of OID.

acres were assessed an irrigation charge in 2019.

3.3 OID Distribution System

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. The Joint Main Diversion (OID North

Main Canal and SSJID Main Canal headingsdperated by the TriDam Project. OID schedules

orders for the Frymire Lateral, which is

diverted from the Joint Main Canal

upstream of the Joint Main Division, with

the Tri-Dam Project but controls the

headgate remotely. Approximately 3.5

miles downstream of Goodwin Dam, the

*TET O -AET #AT Al AEAOOAAC
North Main Canal (Figure3o @ AT A 33*) $¢
Main Canal. The North Main Canal and

Frymire Lateral serve approximately

28,524acres, ordl%| £ | ) $680 OAOOEA.
area.

The South Main Canal serves the
remaining 41,367acres, or59%,1 £ /) $8 O
irrigated area. The South Main breaks

Figure 3-3. North Main Canal.

6 Includes the irrigation service area and service area within the City ofg®dale and urban areas just east of
the city limits.
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runs due south for about two miles, and appramately 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 off8igs. The District
congructed the 250 acrefoot 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 2010, the District copleted construction of the 300
acre-foot North Side Regulating Reservoir, which provides similar benefits to the north side of the
District (Figure 3-4).

Water is delivered to landowners through approximately 2,001 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 lowhead, castin-place (CIP) concrete bPVC pipelines. In the 1980s,

the District received a $22 million lowinterest loan under the Bureau of Reclamation RR84 Loan
Program, which was used to construct 50
miles of CIP pipelines and related standpipes
and water control structures. At the pesent :
OEi Ah ADPDPOI GEI AGAT U »p
laterals are pipelines, 105 miles are open,
concrete-lined ditches, and the remainder are
unlined open ditches. However, the 10&iles
of concrete lined ditches typically are not
continuous, meaning that concrete lining
occurs in short reaches along mostly unlined
ditches. The condition of the lining is
generally better in the main canals as
compared to the laterals.

Qu
(@)

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

Figure 3-4. North Side Regulating Reservoir.

1 Completion in 2001 of the Robert Van Lier Regulating Reservoir near the terminus of the
SouthMain 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 readily than
before. The reservoirs are operated to increase delivery flexibility to water users whilglso
reducing operational spillage by better matching diversion and delivery volumes.
Additionally, the reservoirs provide for steadier flow to downstream laterals, improving the
steadiness of farm deliveries and enabling ofarm water management improvenents.
Reservoir storage fluctuates daily with the objective of operating within the middle one
third of the capacity.

T &1 11T xETC OOAAAOOADOI AOQOIT I AGETT T &£ poe TEIAO T A
in 2011 as part of a pilot automation project a total of 18 miles of additional canal have
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been automated and are currently being operated using downstream flow control. Similar
automation is anticipated to be extended to other parts of the distribution system in the
future.

The District maintains 90 miles of drains, along which ardocated41 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 arsed to lift
water into the adjacent Modesto Irrigation District (MID) distribution system. The District also

owns and operates 3 pumps along the Stanislaus River with separate water rights that allow the
District to divert water directly from the river du ring the irrigation season when conditions permit.
Finally, the District owns and operates 25 groundwater production wells, which are used for
operational convenience and to provide supplemental water supply, primarily in water short years.

AmapofOEA $EOOOEAOEO xAOAO i Al ACAIi-Bdn e fadWANG pageOE A O
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Figure 3-5. Oakdale Irrigation District Irrigation and Drainage Facilities.
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The District is currently divided into 8 Distribution System Operator (DSOgivisions, including 4

north of the Stanislaus River and! south of the River. The @/isions operate under the supervision

of the Water Operations Supervisors and Assistant Water Operations Manager as directed by the
Water Operations Manager. Within divisions, actual field operations are executed by the DSOs. OID
has a total of 26DSOsincluding 16 to cover the regular day shiftand 8to cover the regular night

shift with 2 additional night rovers (DSO not assigned to a specific division who are available to
assist wherever needed). DSOs work 7 days on, 7 days off, 11.5 hours pet.sHiables 31a and 3

1b below show the number of irrigated acres and number of parcels by division, based on data from
the 2019 irrigation season.

Table 3-1a. Number of Acres and Parcels by Division (South Side)

Statistic Division 1 Division 2 Division 3 Division 4
Total Area (acres) 13,483 15,834 7,871 4,179
No. of Parcels* 314 372 397 471
Avg. Parcel Size (acres) 43 43 20 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) 8,277 5,130 4,692 10,425
No. of Parcels 360 419 368 424
Avg. Parcel Size (acres) 23 12 13 25

Division size ranges from 4,179 acres to 15,834 acres and average 8,736 acres. The number of
parcels ranges to 314 to 471 and average 391 per division. The average parcel size ranges from 9
to 43 acres, and averages about 24 acres. The divisions haveagally 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 caes, however, 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 divisiddSOs need to
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. Tle rotation duration is

typically incrementally decreased to 12 days as crop water use rates increase with ET during the
peak of the summer, and then 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 hifflequency irrigation
systems, such as drip and micrspray. The goal is to delivewater whenever and wherever
requested as soon as possible within 72 hours (three days) of ordering. Delivery shutoff times are
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scheduled at the same time that the water order is placed; early shutoffs may be made arranged
with 4 hours advance notificationto the 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 prdei the
desired 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/ O EA Odhnizé and thackivarér Gefiveried. DneGoakod O O 6
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. Important information about each customer is
alsoprovidAA 11T OEA OEAAOh ET Al OAET ¢ OEA AOOOI I AOBO
TATA ATA PETTA 1

hours to receive irrigation water, and typical delivery rate. As part of th modernization process

and recent transition to volumetric billing, OID implemented the STORM water ordering and

delivery management softwaré in 2015. This enables electronic versions of rotation sheets to be
distributed, viewed, and remotely updated bythe DSOs through a tablet.

Each DSO is responsible for determining how much water his or her division will need on a daily
basis and requesting that amount from the main canal tender. (Note: The Division 1 and Division 5
DSOs act as main canal tendasrfthe 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 cutting 10 cfs ame t
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, calculates the change frothe current flow rate and submits a flow
change request (increase or decrease) to the Water Operations Supervisors, Assistant Water
Operations Manager, or Water Operations Manager. The Water Operations Superviséssistant
Water Operations Manager, or \&@ter Operations Manager then submit a request to the operator at
the Tri-Dam 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 hots advance notice. The Robert Van Lier
Regulating Reservoir on the south side or Rodden Lake in conjunction with the North 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 to whom to pass the water when their turn is complete. The mobile phones are
transferred between the day shift and night shift DSOs so that customdnave only one number to

call per division, any time of the day or night. Customers typically call to request schedule changes,

7 More information available at:www.cvss.com/products-storm
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or to report unusual conditions, such as delivery interruption. SCADA alarms are also transmitted
to DSOs via text messaginghd email.

In addition, an emergency phone is carried by the Water Operations Manager, Assistant 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 DSOsaarried by the roving DSO. During the
non-irrigation season, a Water Operations Supervisor or the Assistant Water Operations Manager
carry the emergency phone.

3.4 Terrain and Soils

OID is located along the eastern side of the San Joaquin Vallstween 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 varies from nearly 300 feet above mean sea level on
the east side neathe Community of Knights Ferry to about 100 feet above mean sea level near
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 thedict is moderately
undulating, sloping in a southwesterly direction toward to 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 tlaluvial 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, making them suitable for all crops and particularly
well suited for deep rooted tree cops 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 much larger area, and are 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 crops, 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 he OID service area boundary. A summary of the
characteristics of these soils is provided in Table-2. The most common soil texture within the

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

boundary. For soilscharacterized as sandy loam, available water holding capacity is typically three
to nine inches in the top five feet, and they are moderately well or well drained. A restrictive layer
comprised of bedrock, duripan, or an abrupt textural change to a clayer occurs throughout much

of the district. As described above, deep ripping has allowed the production of tree crops in these
areas, which were previously typically used to 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
SanJoaquin 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.linches | Moderately s inches: loam
Madera terraces Oto 2 from ; ' change | within
17% o in top five well very low .
sandy loam on valleys | percent granitic . at23to solil 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
Final 3-10 March 2021




2020

AGRICULTURAL WATER BACKGROUND AND
m MANAGEMENT PLAN DESCRIPTION OF SERVICE AREA
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 at 15to | within 0-25
Peters clay 4% . in top five . . . i 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 . ; .
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 Oand2 | alluvium .6'6 mches Well moderately within 0-60 sandy
3% plains on . in top five . : none . . .
sandy loam percent derived drained high soil inches: loam
valleys feet .
from profile
granite
alluvial alsl,j\;‘iﬂ):n 4.3 inches| Somewhat none
Tujunga fans & Oand 3 : S ) . : within 0-60 loamy
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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 modifications to surroundingn-farm irrigation and cultivation

practices, the Oakdale CIMIS station was relocated in 2017 approximately 0.85 miles northwest of
EOO T OECET Al 11T AAOQETT 8 yT OEA $EOOOEAOGO ¢mnmu
CIMIS station (#71). Aveage weather parameters are similar between the two stations, but the
Oakdale CIMIS station is considered more appropriate due to its closer proximity to the District,

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

OID has a climag typical of the San Joaquin Valley, comprised of mild winters with moderate
precipitation and warm, dry summers. Mean daily maximum temperatures range from about 56°F
in December and January to nearly 93°F in July (Table33. Mean daily minimum temperaures

range from 36°F in January to about 59°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. Approximately three guers of the annual ET occurs in the six

month period from April through September.

Average annual precipitation is 14.4 inches, with 11.8 inches, or slightly more than 80 percent,
occurring in the five month period from November through March.

Even duiing the peak summer period, the average maximum relative humidity reaches nearly 77%,
which is indicative of an irrigated area, and exceeds 90% between November and April. Minimum
relative humidity ranges between approximately 30% during the summer and naghly 65% during
the wet winter months.

Average wind speed is lowest in November (3.8 miles per hour) and highest in the summer (6.2
mph in June and July).

There are no significant microclimates within the District that affect water management or
operations.
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Table 3-3. Mean Daily Weather Parameters by Month at Oakdale CIMIS Station (December
2004 through December 2019).

Average Daily Temperature Average Relative Average

Total Total (F) Humidity (%) wind

ETo Precip. | Averag Speed

Month (in) (in) e Min. Max. Average Min. Max. | (mi/hr)
January 1.2 4.2 45.5 36.4 56.3 84.1 65.2 95.9 4.2
February 2.0 2.0 49.5 38.5 61.9 77.4 54.5 94.7 4.7
March 3.5 2.0 53.6 41.4 66.9 74.2 49.8 94.4 4.9
April 4.9 1.3 57.7 44.3 72.0 67.4 43.4 92.2 5.2
May 6.8 0.5 64.3 49.5 79.8 58.0 35.2 86.8 5.7
June 8.1 0.1 71.3 54.9 87.6 51.6 30.9 81.0 6.2
July 8.7 0.0 75.8 59.4 92.8 49.6 29.8 76.9 6.2
August 7.6 0.0 73.7 58.2 90.5 52.8 31.7 80.2 6.0
September 5.6 0.1 69.9 55.0 86.5 54.8 32.3 82.3 5.1
October 3.7 0.6 61.7 48.1 77.8 60.8 36.5 86.3 4.4
November 1.8 1.2 52.3 40.7 66.3 75.1 50.5 93.2 3.8
December 11 2.4 45.8 36.9 56.2 82.7 63.1 95.3 4.5
Annual 54.8 14.4 60.5 47.2 75.1 65.2 43.0 88.0 5.1

3.6 Operating Rules and Regulations

4AEARA $EOOOEAO 0201 A0 AT A 2AcOI AGEIT O "1 OAOT ET ¢ OEA
within the Oakdale) OOECAOETI T $EOOOEAO 3AO0OOEAA ' OAAG 201 A0
reviewed and revised as needed to address changing conditions, most recently in February 2021.

The rules and regulations prescribe conditions that ensure distribution of irrigatiorwater to users

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

pamphlet form or in electronic form from the OID website, and are attached to this report for

convenient reference (Attachment A).
3.7 Water Delivery Measurement and Calculation

OID hascompleted 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 opetions to support ongoing operations 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 AWMP. See Section 7 and Attachment B (Water 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 ad outflows at the District boundaries (where needed)
and to progress inward with upstream to downstream priority, as financial resources became
available. This approach enabled development of a Distrigtide water budget and increasingly
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allowed for the evaluation of water management within subdivisions of the District. As part of

iTAAROT EUAOETT T &£ OEA AEOOOEAOOEIT OUOOAI O1 AAOxAU

focus has progressed to rehabilitation of all diversions from the main canals. Wostream 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 Figur&-6.

Water diverted from the Stanislaus River into the Joint and South Main Canals is measured by
gaging stations operated and maintained by the THDam Project to U.S. Geological Survey
standards. TriDam engages outside services to conduct monthly cHexand 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 measurenms
devices, and rated canal sections. Water stage is
measured by various means including pressure
transducers, ultrasonic water level sensors, weir
sticks, measuring tapes, Clausen rules, and
stilling wells with staff gauges. Prior to the start
of each frigation season, DSOs are provided
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 (Metegates 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. Records of water digeries to farms are

OAAT OAAA ET OEA $EOOOEAOBO 34/ 2- xAOAO 1T OAAOEI C A
delivery measurement plan is described in detail in Attachment B.

System spillage and offarm tailwater are collected by a system of private an®istrict drains 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). 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 the sites to maximize cost
effectiveness oimprovements. Pursuant to the ranking of outflow sites, as of 2019, OID has
established reliable flow measurement at 14 operational spillage sites and 15 drain outflow sites
since that time. The monitored operational and drain outflow sites represent ggoximately 60%

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.
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As part of the preparation of the 2012 AWMP, a detailed analysis was comtied by OID operations
staff to delineate drainage watersheds within the District. Drainage from a given area leaves the
District at a single location in most cases. Additionally, some areas do not have any surface outflow.
The area of each drainage watshed was used in conjunction with boundary outflow data to

estimate the total boundary outflows from OID. Additionally, the analysis enables OID to better
evaluate potential projects to reduce or recover boundary outflows for use within OID, effectively

ET ACAAOGET ¢ OEA $EOOOEAOGO0 AOAEI AAT A OOOZAAA xAOAO
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 DirectarsThe peracre rate varied depending on
the size of the parcel. In October 2014, OID adopted a new rate structure based in part on the
volume of water delivered. Under the new water rate, a fixed (peacre) rate component is applied
(with a minimum per parcel charge) followed by an additional volumetric rate component based on
actual usage. During the 2020 irrigation season, the fixed (pexcre) rate was $29.50 (with a
minimum of $59 per parcel), and the volumetric rates are as follows:

$3.39 per af forusage from 0 to 3 af/ac
$6.73 per af for usage from 3 to 5 af/ac
$8.94 per af for usage from 5 to 7 af/ac
$11.20 per af for usage from 7 to 8 af/ac
$22.34 per af for usage greater than 8 af/ac

= =4 =4 =4 =4
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years declared to be a drought, subject to the discretion of the BOD. Finally, an annual increase of

3% can be applied to each component to the rate to account for inflation, again subject to the

discretion of the BOD.

Out-of-District Surface Irrigation Agreements are annual contracts for the delivery of OID surface
water which must be gproved by the BOD each year before the start of the irrigation season. Each
year, OID makes a determination on the availability of ar§ O O b3u@aedrrigation water for
Out-of-District Surface Irrigation Agreements. There is no guarantee that Owff-District water will
be available every yearand the water is provided ata premium rate as set annually by the BOD
The Outof-District water rate is set annually by the BOD, and assessed volumetrically (per acre
foot) 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 Outof-District Surface Irrigation Agreement included in
Attachment C.

Additionally, the pricing structure for Tier Il lands annexed into OID are, and future annexations
into OID will be, based at least in part on quantity deliverednd assessed through volumetric

Final 3-16 March 2021



OAKDALE IRRIGATIO

= 2020
AGRICULTURAL WATER BACKGROUND AND
(4 \\ANAGEMENT PLAN DESCRIPTION OF SERVICE AREA

measurement at the delivery point. During the 2020 irrigation season, the volumetric charge for
water delivery to these lands was $58.51 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
ET OOEZFZEAEAT O O1 1 AAO OEA xAOAO AAI ATAO 1T &£ OEA
actions and Surface Water Shortage Policy have been dieyed 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 supplies. 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 Poalicy is included as Attachment E of this AWMP.

I
o

OnApril 1, 2015 Governor Brown issued Executive Order-29-15, mandating agricultural water

suppliers to include a detailed Drought Management Plan (DMP) describing actions and measures

taken to manage water demand during drought in 2015 AWMPSs. In 2018, withe passage of

AB1668, 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 Attachment D of this AWMP. The DMP

AOGEI AO ODPI1T 1)$60 300&AA AentE) Behaibing &£broadydngefof 01 1 EAU
actions 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 includes
components recommended by DWRin@ ¢m¢m ! 7-0 ' OEAARAAITTE j$72 c¢mneng
describes the determination of available water supply, potential vulnerabilities to drought, drought

resilience opportunities and constraints, various drought responses, and water shortage impacts.

The descripton of water shortage impacts includes a summary of the 2012 to 2016 drought. .

01 AAOGA OAEAO O ' OOCAAEI AT OO0 $ AT A % &£ O AAAEOEITA
Water Shortage Policy.

3.10 Policies Addressing Wasteful Use of Water

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

%l £ OAAT AT O AAOQGEI T O ET Al OAA xEOEET I AET ¢ xAOAO A& O
regarding unauthorized uses of water and enforcement are described in @l in the Rules and

Regulations (Attachment A).

Refer to the following rules related to prohibitions on wasteful use of water3.2.7.17 3.2.7.2,
3.2.8.2,33.2.1,4.134.1.3,4.2.1,5.1.3,5.2.105.2.11, 6.2.17 6.2.2, 6.2.5.

Refer to the following rules describing enforcement actions by the District for the wasteful use of
water: 2.2.1z72.4.1,3.3.2.7,3.4.1,4.2.3,5.2.6, 5.83.6.2.

The cited rules above may not be exhaustive. The complete OID Rules and Regulations are available
in Attachment A.

Final 3-17 March 2021



AGRICULTURAL WATER INVENTORY OF
&€ MANAGEMENT PLAN WATER SUPPLIES

4. Inventory of Water Supplies

oIiD
~

4.1 Introduction

The District has highly reliablesurface 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 and to provide water for frost praction
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 D OAA T £ xAOAO O0O6PPI U A O OEA $EOO
water is based on prel914 adjudicated and postl914 appropriative rights that are shared with

SSJID. After the construction of New Melones Reservoir by the U. S. Bureau of Reclamation (USBR),

the District entered 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

acre-feet 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
acresreaching as far downstream as Manteca (an area now served by
SSJID) and a small area around Oakdale.

The District entered into an agreement with the SSJID to purchase

OEA 040111 AE 2ECEOOG6 A O AEOAOC phypo
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 ondalf interest to its Tulloch.

sister district, the SSJID.

| £FOAO POOAEAOET ¢ OEA 040111 AE 2ECEOO6h OEA AEOOOE

began construction of Goodwin Dam (Figure-2) in 1912. GoodwinDam 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 were constructed 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 one 22 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 litdéorage
and historically served primarily as a reregulation reservoir. The role of Rodden Dam was
essentially replaced by the North Side Regulating Reservoir, which was completed in 2010. The
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reservoir is more strategically located to allow for balancig of shortterm supply demand
mismatch and increases the operational pool from 100 acrieet (effective storage for Rodden Dam)
to 300 acrefeet.

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 posi1914
appropriation. The water supply from
Melones Reservoir was sufficient for the
needs of SSJID but bame in insufficient
for the needs of OID when ladino clover
AAAATI A OEA $EOOOEAOGO DOE!
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 IDam Project. Donnells
and Beardsley Reservoirs were constructed on the Middle Fork of the StanistaRiver 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 caacity to 500 af. Donnells and Beardsley Reservoirs have post
1914 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, the joint districts enteckinto a 1972 Stipulation and

I COAAT AT Oh xEAOAAU OEA ET ET O AE Glivtredk syeémet AOAO OEC
between the USBR and the districts for 654,000 af per year. In 1988, the joint Districts renegotiated

the 1972 Stipulation and Agrement with the USBR. In the 1988 Agreement, the districts receive 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 joint Districts agreed to relinquish 54,000 af per year of water 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 Reservoirislesstha ¢ mmhnnn AZh OEA $EOOO

is determined as set forth in Equation 41:
Annual SSJID + OID Entitlement = Inflow + [600,0Q0Inflow] / 3 [4-1]

In addition, the District has three Stanislaus River pumps with a license for diversion and useupf
to 2,260 af per year between the months of May and November. These pumps have {i&sit4
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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 appximately 32,560 af per year,
although actual pumping in recent years has been much less. OID reclamation pumps are tested for
pump efficiency when a noticeable decrease in production is observed. If a pump falls significantly
below its design capacityit is rebuilt or replaced before the following irrigation season.

'T AT AT UOEO 1T £ OEA DPOiI AAAEI EOU OEAO /) $60 AI C) =
Of OAT 006PPI U xEOE 33*)$Qq xAO | OECET Aladadd Ai 1 A
subsequently updated in 2013 for the period from 1922 to 2003. 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 Olwill likely receive in any year is
approximately 190,000 af. The exceedance probability of the OID Stanislaus River water supply is

shown in Figure 43.

O) O>
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Figure 4-3. Exceedance Probability of OID Stanislaus River Water Supply

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 semtconfined conditions (USGS 2004). Thawrbank Formation varies in thickness from 150
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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. Thiplexns why groundwater 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 fothe Stanislaus River, the District overlies the
Modesto Groundwater Subbasin, which is bounded on the west by the San Joaquin River, on the
north by the Stanislaus River, on the south by the Tuolumne River and by the foothills on the east.
On the northside 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 the south and foethills 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, gpundwater levels in the Modesto Subbasin declined by nearly 15 feet in the 3@ar
period from 1970 to 2000 (DWR 2003). This has not been a steady decline, rather one
characterized by marked declines during dry periods and stabilization and recovery durgnwet
periods.

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 100 feebased on 10 sedcted wells distributed throughout the subbasin, the
recentaverage decline from 1996 through 2015 was roughly 10 feet (ESJGA 2019). Additionally,
groundwater elevations and trends vary throughout the subbasin. Most notably, there is a large
pumping depression in the center of the subbasin, to the east of the City of Stockton. However, in
the portion of the subbasin beneath Olgroundwater levelsare supported byrecharge that occurs
EOT T 1)$80 AEOAOOEIT AT A AAI E/6)ASENOg Weds 1gtdrits E 01 AOO
service areanorth of the Stanislaus Riveraverage groundwater level declines from 2005 to 220

were roughly 1.3 feet per year. Prior to the drought (20052012), declines were roughly 0.5 feet per
year; following the drought (2016-2020), they were roughly 0.7 feet per yea-rom 2012 through
2020 (a period that includes the drought anda substantial increase in irrigated area to the east of
OID dependent on groundwater)the average declines were roughly 1.9 feet per yearhe

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 basiacales.
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In April 1994, OID joined with five neighboring agenciesa 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 the Association are:

Oakdale Irrigation District
City of Modesb

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 Regidiiroundwater 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 Groundwater Management
Planning Act of 2002 (SB238). 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 Management Objectives (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, Sate and Federal agencies)

=A =4 =4 -4 -4 4

For additional detail, the IRGMP is included as Attachment F of this AWMP.

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 sopp the development and

evaluation of strategies to manage groundwater supplies and quality. Finally, in 2017 the STRGBA
formed a GSA to develop and implement a GSP under SGMA to ensure thetemg sustainability

of groundwater resources within the Modesto Groundwater Subbasin. The STRGBA GSA is currently
conducting studies and implementing projects to aid the development of a GSP, with OID actively
involved in the process.

In the Eastern San JoaquifESJ) Subbasin, OIB one of 16 GSAs comprising theastern San
Joaquin Groundwater Authority (ESJ®A), which was formed in 2017 to develop and implement a
GSP under SGMA to ensure the lobgrm sustainability of groundwater resources within the
subbasin. The OID GSA was formed in 2017 to actively managedamonitor groundwater
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adopted, and submitted to DWRn January29, 2020 and is currently being implemented across the

subbasin, including within the OID GSA bouragty. The ESBubbasin GSB included as Attachment

l.
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and fall (November). This information is reported to the STRGBA as the recognized local

groundwater reporting agency for the California Statewide Groundwater Elevation 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 CASKEystem.

The District has 25 deep wells with a combined output of approximately 107 cfs and a theoretical
maximum annual production capacity of approximately 45,393 af based on a 2<tay irrigation
season. Actual annual production ranged between approxately 1,700 and 12,600 af between
2015 and 2019 because the wells are not operated continuously and the length of each irrigation
season varies. Annual groundwater pumping volumes by OID in each subbasin are available in
Attachment J. All deep well pumpsra equipped with flowmeters.

In 2007, STRGBA conducted a comprehensive well field optimization study (Well Field
Optimization Phase I) for OID and the Modesto Irrigation District (MID) (GEI 2007). The study was
funded through a grant from the Departmenif Water Resources Local Groundwater 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

As part of the production well evaluations, pump efficiency
tests were completed for all OID and MID deep well pumps
(Figure 4-5). Additionally, the need for replacement or
rehabilitation of each well was 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 over the life of
each well. OID continues to perically test its production
wells to identify the need for additional maintenance to
Figure 4-5. OID Irrigation sustain acceptable levels of production and pumping

Well. efficiency, as it has done historically Services for pump
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efficiency testing on private agricultural wells are also @ailable through various local 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@), which is dischargedunder an NPDES permit
between Sconza and the Regional Water Quality Control Board (RWQCB) and a discharge
agreement between OID and Sconza. The discharge occurs y@amd at an approximate rate of
1,300 gpm, producing roughly 2,100 af annually. The waitis 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 214lay irrigation season. During the
non-irrigation season this water is conveyed to downstream landowners for irrigation and stock
water supply upon request. Otherwise, it flowdo the Stanislaus River

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

4.3 Water Supply Quality

'

S a4
~rWakefieldrD
P e

OID monitorssurface water and groundwater
guality 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 use. In
general, water quality of surface water,
groundwater, and other water supplies are
excellent for purposes of irrigation and crop
production, which is the end use for an

I OAOxEAITETC | AET OEOQOU
OID also provides domestic water through a
rural water system (RWS) and serves as the
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  Figyre 4-6. Sconza Candy Manufacturing
to confirm its quality. The monitoring activities Complex north of OID Riverbank Lateral.
by OID and its regional partners are described in

greater detail below.

f

[ A
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4.3.1 Surface Water

Currently, monitoring of surface water quality in OID is conducted primarily by the East San
Joaquin Water Quality Cdéion (ESJWQC) and the San Joaquin County and Delta Water Quality
Coalition (SJICDWQC) as part of satisfying the requirements of the Central Valley Regional Water

10AT EOU #110011 "1 AOAB8O ) OOECAOAA |, AT AO orof COAI h

both water quality coalitions in order to include District-owned lands in Stanislaus County and San
Joaquin County, respectively. Historically, 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, whilhe San 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 area rivers and
drains;

1 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 the 2019 water year (ESJWQC 2018), the ESJWQC conducts
monthly water quality monitoring at core sites to assess a number of field parameters, including
nutrients, pathogens, metals and toxicity. Monitoring at core sites is for two ceecutive years,
alternating between two core sites in each zone every four years. If monitoring at a core site results
in a parameter exceeding a defined threshold, additional monitoring is completed at represented
sites. In addition to monthly monitoring, ESJWQC attempts to sample two storm events each year.
Finally, the ESJWQC conducts special project monitoring, which includes sfgecific monitoring

for sites included in a management plan, monitoring during high total suspended solids (TSS)
events, andmonitoring for parameters 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 past yeaalong with other
content. The Member annual reports are available through the ESCWQC website
(www.esjcoalition.org) and the annual water quality monitoring reports for the RWQCB are
available through the SWRCRebsite (www.waterboards.ca.goy.

Per the Monitoring Plan Update for the 2019 water year (SJICDWQC 2018), the SICDWQC conducts
monthly water quality monitoring at core sites to assess a number field parametg, including

nutrients, pathogens, metals and toxicity. Monitoring at core sites is for two consecutive years,
alternating between two core sites in each zone every four years. In addition to monthly

monitoring, SJICDWQC attempts to sample two storm evertach year. The SICDWQC also conducts
water quality monitoring at Represented sites, based on either a sigpecific management plan or

Final 4-9 March 2021
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an exceedance of defined water quality thresholds at a core sité@nally, the SICDWQC conducts
special project monitoring, which includes sitespecific 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 reports are available through the SWRCB website
(www.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
and included as Attachment F of this AWMP. In addition to monitoring groundwater hydrology,
specific goals of the GMP include developing a better understanding of the spatial variability of
groundwater quality and monitoring changes in water quality over time.

Wells identified as part of the GMP include 15 wells included in the USGS National W#&erlity
I OOAOGOI AT O 001 COATh AO xAll AO AT AAAEOQGEITT Al ¢m x
electrical conductivity has been measured by the District for 12 OID deep wells and 8 private wells.

In January 2014 the ESJWQC completed a Groundwdafrrality Assessment Report (GAR) in
response to Water Discharge Requirement General Order 2912-0116 adopted by the Central
Valley Regional Water Quality Control Board in December 2012 (ESJWQC 2014). The GAR
identifies vulnerable groundwater areas and élineates areas of relatively higher and lower
vulnerability. The vulnerability assessment considers a number of factors, including hydrogeologic
sensitivity, overlying land uses and practices, and observed groundwater quality.

In February 2015 the ESJWQ€&mpleted a comprehensive Groundwater Quality Management Plan
(GQMP) (ESIJWQC 2015), which was most recently revised and updated in June 2017. The GQMP
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 concern is related to agriculture will
be made. Second, outreach to those coalition members overlying aredsere water quality
exceedances have occurred will be conducted, and recommendations will be provided to improve
groundwater quality conditions. Third, monitoring will be performed to evaluate the efficacy of
management practices implemented to improve grundwater quality.

Under SGMA, groundwater quality is also addressed for the portion of OID north of the Stanislaus
River in the Eastern San Joaquin Subbasin in the GSP developeEB®yGAPer the GSP, a threshold

of 1,000 mg/L Total Dissolved Solids (TDS) for degraded water quality was set for the subbasin, but
areas of concern and monitoring wells are all to west and northwest of the OID service area.
Groundwater quality is also being asessed and will be addressed by the GSP that is currently in
development by theSTRGBAGSA for the Modesto Subbasin, which the portion of OID south of the
Stanislaus River lies within.
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Finally, as described previouslyQID monitors groundwater quality for the RWS and IDs according
to state and local law to confirm its quality.

oiD
IR a. o)

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 discharge agreement
between OID and Sconza. The quality of discharge water from food processing facilities is also
monitored to ensure its quality is sufficient for the irrigation of the lands to whicht is applied.

4.3.4 Source Water Quality Monitoring Practices

-1TTEOI OET ¢ POAAOEAAO &I O /)3$860 OAOEI 00 xAOAO
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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

/I)$60 xAOAO AOACAOO &I O EAU AAAT O1 QiithgrenfeAd OAOO xE
detailed, multi-year water budget covering the previous 16year period from 2010 to 2019 is

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

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

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

- AOAE OEOI OCE / AOiT AAOS8 (EOOT OEAAT xAOAO OOAO 1 AU
AWMP as a reglt 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 dvers of water management in a given year include
available surface water supply under the 1988 agreement with USBR, 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 twenige individual flow
paths are quantified as part of the water budget. A schemati€ the 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 of conservation 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 watewithin that accounting center. Over
the course of a year, it is assumed that the change in storage is zero (Equatie®)5

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

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

8 Detailed water budget results are also available in Attachment J. As described in Sethothe annual results
for 2010-2019 are presented for the calendar year from January to December. In Attachment J, the results are
presented on a water year basis, per the requirementsf CWC810826(c) and presented for the fifteen year
period from 2005-2019 to provide more historical context Furthermore, in Attachment J, water budget

results are also subdivided into distinct water budgets for the portion of OID to the north of the Stanislaus
River in the East San Joaquin Subbasin and the portion of @ithe south of Stanislaus River in the Modesto
Subbasin.
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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 other information to support an independent
estimate as well as the volume of water representing the flow path relative to the size of othéow
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 aher data. As described previously, those flow paths not estimated
independently were calculated as the closure term of each accounting center.

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

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

distribution system, and detailed information describing farm deliveries is not readily available for

the full water budget period of record. Inrecentyears,asar@®d O 1 £ /) $80 EI Pl Al AT O+
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. In

future years as farm delivey measurement accuracy continues to improve, it is anticipated that

farm delivery measurements will be used directly as part of water budget updates.

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, deep percolation of applied water may be

AOOEI AGAA OEOT OCE OAEET Al AT 00 |Qlescribed pefo®. OT T O UT T A

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 ae currently available, whereas other major drainage
system flow paths such as operational spillage and total boundary outflows are measured for more
than 60% of OID and can be used to estimate totals for the entire district.

The results of the water budgefor 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 equivalent 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 estimates are random (Clemmens and But997). 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.
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Table 51 lists each flow path incided 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
supporting data used to determine it, and the estimated uncertainty, expressed as a percent. As
indicated, estimated uncertainties vary by flow path from 5% to 50% of the estimated value, with
uncertainties generally being less for measured flow p&s 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 is 8% This uncertainty is relatively small

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

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

percolation of applied wéaer is over 90%. This relatively large percent uncertainty reflects théact

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

and crop evapotranspiration of applied water. As a result, a relatively srigercent uncertainty in

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

estimated percent uncertainty in tailwater is 28%, which is similar to the other drainage system

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

POl OEAAO OOAAEOI ET OEGCEOO ETOT /1)$80 xAOAO 1 AT ACAI

5.4 Hydrologic Year Types in OID

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

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

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

AT A xAO UAAOO EO AOOAT OHdnhed éhjundive ise @ fudnde waterAndE | D1 Al
COl O1 A x ABWM® indludedl Tn 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 precipitationt?, ard total water year reference evapotranspiration (ET)

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
River and subsequent 1988 Stipulation Agreement with USBR, which is based on inflows into New
Melones Reservoir. According to an analysis conducted as pafthe WRP, OID is expected to
receive a full allotment in approximately eight of ten years. Based on the analysis, the amount of
reduction expected in partial allotment years is relatively small (Section 4.2). During the 2010 to
2019 period, a partialallotment was received in 2013, 2014, and 2015, with fullllotments in the

9 Calculated flow paths include calculations based on modeling or estimates using best available information
and management practices.

10 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 @vailable to
support crop ET in the following irrigation season. Thus, for 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 a2005 total water year precipitation.
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remaining years. Furthermore, 2015 was the only year that OID had to implement and enforce a

xAOAO Al 1T AAOETT &I O EOO xAOAO OOAOO AOGA O A OAA

Reduced infows 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 precipitatiand irrigation
season reference evapotranspiration, the years 2010 to 2019 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 year typdsy year are listed in Table 52.

Based on the analysis of surface water allotment, precipitation, and ETour years between 2010
and 2019 were assigned to wet year types, and six years were assigned to dry year types. The wet
years of 2010, 2011, 2017and 2019 each had a full allotment and precipitation greater than the
average of 13.1 inches. Irrigation season Elended to be lower for the wet years, averaging
approximately 43.1inches. The dry years of 2013, 2014, and 2015 had partial allotmentghile

2012, 2016, and 2018 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
and three subsequent years with a partial allotmentit was also noted as a dry year on the San
Joaquin Valley Water Year Index. Each of the other dry years had below normal precipitation, with
all dry years averaging approximately 10.4 inches. The dry years also exhibited above average ET
of 44 inches ormore, averaging approximately 46 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 are coupled with reduced surface
water supply in partial allotment years.
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Table 5-1. OID Water Budget Flow Paths, Supporting Data, and Estimated Uncertainty.
Account- | Flow- 2010-2019
ing path Average Value Estimated
Center Type Flow Path Source Supporting Data (af) Uncertainty (%)
System Inflows Measurement TriDam report, OID river pump flows 208,000 5%
OIb Groundwater Measurement OID deep well pump discharge 6,600 5%
Pumping measurements
OID Drainwater Measurement OID reclamation pump discharge 5600 5%
Reuse measurements
Area draining via gravity to OID
% OIDTailwater Calculation distribut_ion system, estimateq tailwater 2,000 50%
XS, Reuse production per acre as a fraction of ET of
£ applied water
Recycled to .
Distribution Calculation Average row. rate from discharge 2,100 25%
agreement with Sconza Candy
System
Quality-controlled precipitation from
Precipitation Calculation Oakdale CIMIS station, estimated canal 100 15%
surface area
OID Farm _Clgsurg Difference of tlotal inflows and
c o (Distribu tion measured/estimated outflows for 175,000 8%
oy Deliveries N )
= System) Distribution System accounting center
& Area served under annual contracts, OID
5 Deliveries to Calculation average ET of applied water (Edw), OII? 3.100 2504
= Annual Contracts average Crop Consumptive Use Fraction
2 (CCUF)
'é’ I?n?g\rﬁsniz:g/ Measurement OID operational data 2,600 10%
OID operational data(The VAMP program
Transfers (VAMP Measurement ended in 2011, and the last flow was in 0 0%
0 Pulse Flows)
2 2008.)
% CIMIS reference ET, estimated crop
3 Canal Riparian ET Calculation coefficientbased on SEBAlLestimated 1,400 20%
riparian area
NRCS soils data, published seepage rateg
Canal Seepage Calculation by soil type, estimated wetted area, 27,700 35%
estimated wetted duration
OID operational spill measurements,
Oper_ational Calculation estimated area _represented by 13,200 2504
Spillage measurement sites (approx. 60% of
District)
CIMIS reference ETestimated
Canal Evaporation Calculation evaporation coefficient, estimated wetted 1,800 20%
surface area
O":.) Fa_rm See Above
Deliveries
Private Estimated groundwater only areabased
Groundwater Calculation on Water Resources Pla@nd recent 42,600 25%
" Pumping annexations average OID Eilvand CCUF
= . . OID list of properties irrigated via gravity
% PrlvateRDralnwater Calculation with drainwater only, average E&w and 4,300 30%
£ euse
CCUF
Recycled to Farmed Calculation Grower estim_ate of wat_er received from 1,200 20%
Lands food processing operation
o . Quality-controlled precipitation from
Precipitation Calculation Oakdale CIMIS station, OID cropped area 64,200 10%
CIMISreference ET, estimated crop
coefficientsbased on SEBAL/METRIC
. analysis, cropped area by crop, Integrated
2 Cr?,s ET ofE,?pphed Calculation Water Flow Model(IWFM) Demand 152,200 10%
S ater (ETa) Calculator (IDC) analysis to divide total ET|
; into applied water and precipitation
Q components
S :
e Tailwater to See Below
w Drainage System
Difference of total inflows and
%’ Deep Percolation Closure (Farmed | measured/estimated outflows for 25100 94%
3 of Applied Water Lands) Farmed Lands accounting center '
E applied water budget
© OIDI_\"I':lljlzveater See Above
CIMIS reference ET, estimated crop
Crop ET of _ coeffic!ents based on SEBAL/METRIC
Precipitation (ETy) Calculation analys!s cropped area by crop, IDQ 39,400 10%
o analysis to divide total ET into applied
water and precipitation components
Deep Pgrpolgtion of Calculation IDC analysi.s,. NRCS soitharacteristics, 17,400 2504
Precipitation CIMIS precipitation data
Runoff of : IDC analysis, CIMIS precipitation data,
Precipitation Calculation NRCS curve number method 4,700 30%
GE) Tailwater to Closure Difference of total inflows and
' . (Drainage measured/estimated outflows for 43,900 28%
= Drainage System : X
%) g System) Drainage System accounting center
g ] Operational
8 = Spillage See Above
g Runoff of
e Precipitation S50 Ao
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Account- | Flow- 2010-2019
ing path Average Value Estimated
Center | Type Flow Path Source Supporting Data (af) Uncertainty (%)
Quality-controlled precipitation from
Precipitation Calculation Oakdale CIMIS station, estimated drain 20 15%
surface area
OID boundary outflow measurements,
Dglinwater Calculation estimated area _represented by 45.100 2506
utflow measurement sites (approx. 60% of
District)
NRCS soils data, published seepage rates
Drain Seepage Calculation by soil type, estimated wetted area, 6,200 35%
% estimated wetted duration
3
5
@]
CIMISsreference ET, estimated
Drain Evaporation Calculation evaporation coefficient, estimated wetted 300 20%
surface area
Drain Riparian ET Calculation CIMIS_referenc_:e ET, e§t|m_ated crop 200 20%
coefficient, estimated riparian area
5-7 March 2021
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Table 5-2. 2010 to 2019 OID Allotment, Water Year Precipitation, and Irrigation Season ET o,
and Hydrologic Year Type.

Irriga - Irriga - Surface
tion tion Number Water Precipita - Hydrologic Year

Year Start End of Days Allotment tion, in ETo, in Type
2010 25-Mar 15-Oct 205 Full 15.1 42.0 Wet
2011 4-Apr 12-Oct 192 Full 16.7 39.7 Wet
2012 7-Mar 10-Oct 218 Full 8.8 45.9 Dry
2013 11-Mar 10-Oct 214 Partial 9.6 47.9 Dry
2014 17-Mar 10-Oct 208 Partial 7.2 46.1 Dry
2015 18-Mar 10-Oct 207 Partial 11.3 44.3 Dry
2016 29-Mar 27-Oct 213 Full 15.9 46.7 Dry
2017 31-Mar 27-Oct 211 Full 21.9 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

Wet Year Average 17.2 43.1

Dry Year Average 10.4 46.0

Overall Average 13.1 44.9

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 arga 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 beficially use available water supplies
in a variety of ways, those 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 inOID. Between 2010 and 2019,
there were an average of approximately 58,500
acres of crop land, including an average of
roughly 1,200 acres of fallow or idle lands. As
shown in Table 53, the dominant crop in OID
has transitioned from pasture (Figure 52) to
almonds. Over this period, pasture averaged
roughly 25,800 acres and doublecropped
summer corn and winter grain (primarily oats)
was grown on an average of 7,900 acres. Both
I £/ OEAOGA AOI PO AOA AOOT AEAOAA

Figure 5-2. Pasture near Oakdale.

xEOE OEA AOAAG8O

11 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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extensive livestock and dairyoperations, and together accounted for an average of 58% of the

$EOOOEAOB80 O 6AI Aoi ppAA AOAA AOOEIT ¢ OEEO DAOET AB

trees, grapes and walnuts accounted for an average of 21,800 acres or 37% of the total cexpp
area. Almond acreage increased nearly fivield between 2010 and 2019, from 5,800 acres to
28,700 acres; in 2017, it surpassed pasture acreage to become the most common crop grown in
OID. Rice was grown on an average of 1,900 acres or 3% of the crappeea, although the rice
acreage has seen a dramatic reduction in recent years and there were less than 400 acres in 2018
and 2019. The District total cropped area significantly increased from 2013 to 2014 due to
annexation of approximately 6,700 additioral acres of almond orchards.

The WRP identifies annexation of approximately 4,250 acres within the OID sphere of influence by
2019 as part of the preferred alternative currently being implemented. Annexation provides
additional funding to financevarious infrastructure and operational improvements under the WRP
while providing additional public benefits of decreased groundwater use for irrigation and

increased groundwater recharge from deep percolation of surface water used for irrigation. As of
2019, OID has annexed nearly 10,500 acres, surpassing WRP goals. The crop area associated with
annexations is reflected in the OID crop acreages presented in Tabl8and Figure 5312,

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

developed by SEBAL North America and the Irrigation Training and Research Center (ITRC). SEBAL
North America applied the Surface EnergBalance Algorithm for Land (SEBAL), and ITRC applied

the energy balance approach referred to as Mapping EvapoTranspiration 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 ET.for 2016. A total of five years of spatially distributed EJ

results were available with spatial cropping data, including 2008, 2009, 2010, 2013, and 2016.

Total 2009 SEBAL irrigation season Efor the OID service area is shown in Figure-8.

Basedonthe ETOAOOI 6O AT A OPAOEAI AOiI P AAOAcutmdAET AA
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, r&fes were

then divided by quality-controlled reference evapotranspiation (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 crop ETover time.

12 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 be
decreased by 7.5 percent to estimate irrigate acres for purpose of preparation of this AWMP.

13 Note that actual ET, or E{, is equivalent to crop ET, or EJJ for purposes of this AWMP. In some instances,
ETc represents optimal growing conditions due to the manner in which it is estimated and may be greater
than ETa.

Final 5-9 March 2021

AEOI



osmzmgmaeme 2020
o AGRICULTURAL WATER WATER
m MANAGEMENT PLAN BUDGET
Table 5-3. OID Crop Acreages, 2010 to 2019.
Crop Acreage by Year

Crop 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 |Average
Pasture 29,845 | 28,925 | 27,772 | 27,660 | 28,064 | 26,981 | 24,438 | 22,816 | 20,919 | 20,458 | 25,788
Oatsand Corp 8,150 | 7,852 | 7,954 | 7,954 | 7,954 | 8,103 | 8,523 | 8569 | 7,042 | 6,924 | 7,902
Almonds 5825| 7,614 | 9,320 9,388 | 16,080 | 17,503 | 22,774 | 24,348 | 27,647 | 28,658 | 16,916
Walnuts 2508 | 2,936 | 3,240| 3,287 | 3,310| 3,427 | 4636| 4895| 4918 | 5134| 3,829

Rice 3,364 | 2,666 | 2,571 2,567 | 2,556 | 2,556 | 1,313 723 350 350 | 1,902
Other 1,134 1,175| 1,154| 1,154| 1,043| 1,039| 1,040| 1,036 534 | 1,160 | 1,047
Idle 739 | 1,677 851 827 862 845 948 | 1528 | 1,405| 1,965| 1,165

Total Cropped 50,827 | 51,168 | 52,011 | 52,011 | 59,008 | 59,610 | 62,724 | 62,386 | 61,410 | 62,683 | 57,384
Total w/ldle | 51,565 | 52,845 | 52,861 | 52,837 | 59,870 | 60,455 | 63,672 | 63,915 | 62,814 | 64,648 | 58,548

70,000

60,000
50,000
40,000
30,000
20,000
10,000
0 - T . . . T T T T T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year
B Pasture EOats and Corn BEAImonds BEWalnuts BERice @Other BEldle

Area, Acres

Figure 5-3. OID Cropping, 2010 to 2019.
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Figure 5-4. OID Spatially Distributed Seasonal Actual ET from METRIC 2016 Irrigation Season .

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

The consumptive use of water by crops in OID ranges from approximately 31.3 inches of total crop
%4 £l O OI OEAOS6 jE8B8A8h COAPAOR x EesGohrde (XaBlASH)Dh AT OOI
ETwOAT CAO &£O01 I ADPDPOI GEI AOGAT U ¢t8p ETAEAO &£ O 1 OEAO

14 Crop ET values are presented in Table-% on a calendar year basis to capture total & TETaw, and ETr
within OID. The vast majority of E¥and ETaw 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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are pasture and almonds. Average total crop ET for pasture is 40.5 inches with approximately 31.8
inches derived from applied irigation water, and average total crop ET for almonds is 40.2 inches
with approximately 31.6 inches derived from applied irrigation water. As an areaveighted
average, total crop ET in OID is 39.6 inches, with approximately 31.1 inches derived from apglie
irrigation water. The remainder of the crop ET is derived from precipitation, as described
previously.

Table 5-4. Average Acreages andAnnual Evapotr anspiration Rates for OID Crops.

Crop Average Acres Average Evapotranspiration (in)
ETc ETaw ETpr
Pasture 25,788 40.5 31.8 8.7
Oats and Corn 7,902 36.6 29.3 7.3
Almonds 16,916 40.2 31.6 8.6
Walnuts 3,829 44.0 35.1 9.0
Rice 1,902 50.6 41.4 9.2
Other 1,047 31.3 24.1 7.2
Idle 1,165 7.2 0.0 7.2
Totals 58,548 39.6 31.1 8.5

ET. and ET.w 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 2010a 2019 period, wet

year ET; averaged approximately 34 inches while dry year E-laveraged approximately 36 inches.
Wet year ETw averaged approximately 25 inches while dry year E, averaged approximately 29
inches.

Additional information describing crop ET over time is included in Section 5.7. Total irrigation
season crop ET varied between approximately 141,000 af and 197,000 af during the 2010 to 2019
period, with an average annual volume of 166,000 af. Approximely 135,000 af were derived from
applied irrigation water (81%) and 31,000 af were derived from precipitation (19%).

Other agronomic uses of applied water in OID includere-irrigation of corn and oats and ensuring
late season deep moisture and providingrdst 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 estimated and described in greater detail in Section 5.10

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), FrianWater Users Authority (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
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Agreement was acooperative effort developed 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 develogedn
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.

Under VAMP, OID ahother 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 year depending origting

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 flow releases.

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 was nedvailable to USBR at New
Melones Reservoir tdbe usedA O OEA " OO A A Gabitboriz&dpGrposed. T picdlly, UBB®
released the additional water during other times of the year or carried it over in storage to the
following year and then releasedt. 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 for t 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 rivers from 2000 to 2010 is summadZn 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 sygemental 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 Rive3ince completion, the District has
continued work with Fishbio and River Partners to ensure native habitat establishment and
revegetation and is scheduled to do so through 2022lso, OID, through the Tri Dam Project,
invests nearly $750,000 annually in fishery studies, habitat surveys, predatory méoring, in-
migration and out-migration fish counts, etc. on the Stanislaus River. During 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 Supplementl Water and Additional Water released to USBR under
VAMP, 2000z 201015,

OID Supplemental Water OID Additional Water Released
Year (af) 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
200616 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 %) above
New Melones Reservoir and Tulloch Reservoir below New
Melones. As part of its Federal Energy Regulatory Commission
relicensing of the Tri Dam Project (2006), Tulloch Lake was
required to develop a Shoreline Management Plan and a
Recreation Plan to, mong other things, protect and enhance the
scenic, environmental, and public recreational value of the
reservoir.

111 T /&£ OEAOA OAOGAOOI EOO 1 EA 1 Of
001 OAA ET OEA OAfbrAetréaliod, ped seFadit i$ |
not consumed to support recreation activities. Rather, the storage
of water in the reservoirs supports recreational activities.

Figure 5-5. Donnells
Reservoir.

15 Based on San Joaquin River Group Authority annual technical repoftem 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.

16 Based on technical reports, it is unclear whether the 26,000 #treleased to USBR in 2006 were released
for environmental benefits.
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5.5.4 Municipal and Industrial

The District currently provides domestic water from District-owned groundwater wells for 476
service connectionswithin the rural water system (RWS)it owns and operates OID also serves as
the trustee of fiveseparate improvement districts 291 connections)in which water is provided
from deep wells that are individuallyowned by each improvement district. OID staff monitors the
water quality in both the RWS and improvement districts as required by state and local law.

The homes within the rural water systems are metered and charged accordingly based on usage.
The homeswithin the improvement districts are not metered, but the groundwater pumps
supplying water are metered. Annual use for the RWS is summarized in Tabl®5 A map of rural
water system and improvement districts is provided in Figure 6.

Table 5-6. Annual Use of Domestic Waterfor OID Rural Water System.

Year Annual Use (af)
2010 482
2011 487
2012 533
2013 606
2014 535
2015 470
2016 458
2017 516
2018 540
2019 533
Average 516
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Figure 5-6. OID Improvement Districts and Rural Water Systems.

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 deliviées of irrigation water within 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. However, OID is currently working with the city of Oakdale to evaluate
opportunities to utilize surface water for irrigation of city parks.

5.5.5 Groundwater Recharge

Groundwater recharge that occurs within OID consists of passive seepagenfi 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 within many portions of OID. Rather, distributed,
passive recharge replenishethe East San Joaquin and Modesto subbasins to the benefit of OID
water users, communities within OID and surrounding areas that share the groundwater resource.

Irrigation water recharge estimates were derived from the water budget analysis. Canal and dra
seepage were calculated based on soil characteristics along with estimated canal and drain wetted
perimeters, overall lengths, and wetting frequency. Deep percolation of applied irrigation water
was calculated as the closure term of the farmed lands wea budget. Seepage and deep percolation
volumes for 2010 to 2019 are summarized in Table-5 along with total recharge expressed as a
volume and as a depth of water relative to the cropped area in each year.
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Table 5-7. OIDTotal Groundwater Recharge, 2010 to 2019.

Hydro - Deep Deep
USBR logic Canal Drain Percolation | Percolation of

Allot - Year Seepage | Seepage | of Applied Precipitation Total Recharge

Year ment Type (af) (af) Water (af) (af) (af) (af/ac)
2010 Full Wet 27,181 6,076 36,908 20,517 | 90,682 1.8
2011 Full Wet 25,458 5,691 31,578 17,623 | 80,349 1.6
2012 Full Dry 28,905 6,461 22,196 11,372 | 68,934 1.3
2013 | Partial Dry 28,375 6,343 29,919 7,472 | 72,109 14
2014 | Partial Dry 27,579 6,165 22,431 12,027 | 68,202 1.2
2015 | Partial Dry 27,446 6,135 15,035 10,976 | 59,592 1.0
2016 Full Dry 28,242 6,313 36,615 29,396 | 100,566 1.6
2017 Full Wet 27,977 6,254 17,318 31,580 | 83,128 1.3
2018 Full Dry 28,085 6,283 15,537 12,170 | 62,076 1.0
2019 Full Wet 27,961 6,283 23,449 20,970 | 78,664 1.3
Wet Year Average| 27,144 6,076 27,313 22,672 | 83,206 1.5
Dry Year Average| 28,105 6,283 23,622 13,902 | 71,913 1.2
Overall Average| 27,721 6,200 25,098 17,410 | 76,430 1.3

Total recharge between 2010 and 2019 ranged from approximately 60,000 af to 101,000 af per

year, or from 1.0 af to 1.8 af per cropped acre per year. On average, total recharge was estimated to
be approximately 76,000 a&ft per year (1.3 af/acyr), with approximately 33% of recharge

originating from deep percolation of applied water, % of recharge originating from canal

seepage, 3% of recharge originating from deep percolation of precipitation and% of recharge
originating as seepage from drains.

Groundwater recharge net of groundwater pumping’ was calculated by subtracting estimated OID
and private pumping volumes from total recharge volumes. Net recharge estimates for the study
period are provided in Table 58.

The only year with negative nerecharge during this period was 2015, which was historic year
with the first ever allotment to OID farmed lands in OID history2015 wasan extremely dry year,
the third subsequent year with a partial allotmentand the fourth subsequent Dry year. Exclling
2015, net recharge varied from approximately 2,000 af to 65,000 af per year between 2010 and
2019, or less than 0.1 af to approximately 1.3 af per cropped acre per year. On average, net
recharge was estimated to be approximately 25,000 af per year .@af/ac-yr).

17 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.
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Table 5-8. OID NetGroundwater Recharge, 2010 to 2019.
rf . Total roundwater
Year S\/Ua?ecre Ii)é(;rrolTo gic Rec%grge © gzmdpir?ge Net Recharge
Allotment ype (af) (af)
(af) (af/ac)

2010 Full Wet 90,682 25,770 64,912 1.3
2011 Full Wet 80,349 22,090 58,258 11
2012 Full Dry 68,934 30,199 38,735 0.7
2013 Partial Dry 72,109 36,880 35,228 0.7
2014 Partial Dry 68,202 66,261 1,941 0.0
2015 Partial Dry 59,592 90,516 -30,924 -0.5
2016 Full Dry 100,566 60,419 40,147 0.6
2017 Full Wet 83,128 65,613 17,516 0.3
2018 Full Dry 62,076 60,307 1,769 0.0
2019 Full Wet 78,664 55,243 23,421 0.4
Wet Year Average] 83,206 42,179 41,027 0.8
Dry Year Average 71,913 57,430 14,483 0.3
Overall Average 76,430 51,330 25,100 04

Net groundwater recharge tends to be greater in wet, fullllotment 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 totisly increased crop irrigation

requirements. The maximum total groundwater pumping within OID occurred in 2015, the third

subsequent year with a partial allotmentAT A’ OEA UAAO xEOE OEA 11 xAO0O Al
Net wet year groundwater recharge geraged approximately 41,000 af between 2010 and 2019,

while net dry year recharge averaged approximately 14,000 af.

5.5.6 Transfers and Exchanges and Releases

Voluntary transfers of water provide a basis for funding improvements to the OID distribution
'''''' 7208 /I)$ OOAO OEEO £01 AEI
to OID customers to accomplish this same purpose. OID has patrticipated in numerous water
transfers in the past and continues to seek opportunities for mutually benifial temporary transfer
agreements with water users (agricultural, urban, and others) outside 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 volume of 289,454 af to
four different recipients, including the Bank, Stockton East Water District (SEWD), the USBR, and
VAMP. Water transferred to SEWD is primarily for municipal anithdustrial use by the City of
Stockton and the Lincoln Village and Colonial
Heights Maintenance Districts. 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 to USBR are integrated into Central
Valley Project (CVP) operations, enabling USBR
to meet contractual water supply obligations
more reliably and to comply with Deltaoutflow
and water quality requirements.

Figure 5-7. Chinook Salmon Smolt.

From 2010 to 2019, transfers included SEWD, USBR, San Luis & Delendota Water Authority,
and DWR, as shown in Table-S. Over this period, the District has transferred approximately
200,000 af, or an average of 20,000 af per year.

Table 5-9. OID WaterTransfers, 2010 to 2019.

Annual Transfer Volume, acre -feet
Year San Luis & Delta-
SEWD USBR Mendota Water DWR Total
Authority
2010 15,000 26,000 0 0 41,000
2011 0 26,000 0 0 26,000
2012 0 0 0 0 0
2013 0 0 20,000 20,000 40,000
2014 0 0 0 0 0
2015 0 0 5,750 5,750 11,500
2016 0 0 25,250 25,250 50,500
2017 0 0 0 0 0
2018 0 0 15,655 15,655 31,310
2019 0 0 0 0 0
Totals 15,000 52,000 66,655 66,655 200,310
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5.5.7 Other Water Uses

Other incidental uses of water within OID include watering ofoads 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 to other uses and, thus, not
itemized, but is accounted for in thavater 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 41
reclamation pumps (Figure 58) located along
these drains that are opeated during the
irrigation season to capture and reuse
drainwater or to 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 private landowners within OID between . :
2010 and 2019 is summarized in Table &0. Figure 5-8. Reclamation Pump.

Table 5-10. Reclamation Pumping within OID, 2010 to 2019.

Surface Water Hydrologic Reclamation Pumping (ac -ft)

Year Allotment Year Type OID Private Total
2010 Full Wet 7,729 3,676 11,405
2011 Full Wet 7,430 3,894 11,325
2012 Full Dry 8,219 4,480 12,699
2013 Partial Dry 7,705 4,935 12,640
2014 Partial Dry 6,518 4,625 11,143
2015 Partial Dry 3,337 4,473 7,811
2016 Full Dry 4,413 3,845 8,258
2017 Full Wet 3,978 4,397 8,375
2018 Full Dry 3,616 4,908 8,525
2019 Full Wet 3,508 4,263 7,771
Wet Year Average 5,661 4,058 9,719
Dry Year Average 5,635 4,545 10,179
Overall Average 5,645 4,350 9,995
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Between 2010 and 2019, OID reclamation pumping varied between approximately 3,300 af and
8,200 af per year with an average of 5,600 af per year and showing an overall decreasing trend over
this period, and private reclamation pumping varied between 3,700faand 4,900 af per year with an

average of 4,400 af per year. Total reclamation pumping within OID varied from 7,800 af to 12,700
af per year with an average of 10,000 af per year.

In general, reclamation pumping is greater in dry years than wet years order to supplement
decreased surface water supplies and/or satisfy increased crop irrigation requirements. Wet year
reclamation pumping averaged approximately 9,700 af between 2010 and 2019, while dry year
reclamation averaged approximately 10,200 af.

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 the sites to maximize cost
effectiveness. Pursuant to the ranking of outflow sites, OID has established flow measurement at 14
operational spillage sites and 15 drain outflow sites. The drain outflow sites represent more than
60% of thetotal boundary outflows from OID. Similarly, it is estimated that the operational spillage
sites represent more than 60% of total operational spillage from the OID distribution system. The
district plans to continue to increase the number of operationaspill and boundary outflow sites
measured over time.

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

T AAGET T 8 Il AREOGET T AT T UR O1TT A O11 AOAET ACA6 AOAAO
other areas, drainage is completely captured and reused by OID or OID water users. The area of

each drainage watershed was used in conjunction with boundaryutflow 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 ® O F1 | x O &£ O OOA xEOEET /)$h AEEAAOEO/
available surface water supply.

Estimated total boundary outflows from OID for 2010 to 2019 are summarized in Table-B1.
Irrigation season boundary outflows ranged from approximately 34,00 af to 57,000 af, with an
average of 45,000 af.

Based on the period from 2010 to 2019, irrigation season boundary outflows do not vary

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

changes in inflows toand outflows from the district drainage system that vary depending on the

hydrologic characteristics of a given year. These flow path changes are summarized qualitatively in

Table 512. However, boundary outflows do appear to show a decreasing trend ovime. This
AAAOAAOGET ¢ OOAT A EO ET &£ OATAAA AU A OAOEAOU 1 £ EA
reduce or recover boundary outflows for use within OID are progressing.
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Table 5-11. OlDlIrrigation Season (March to October) Boundary Outflows, 2010 to 2019.

Seasonal

Surface Water Hydrologic Year Drainwater

Year Allotment Type Outflow (af)
2010 Full Wet 48,705
2011 Full Wet 52,153
2012 Full Dry 57,277
2013 Partial Dry 52,291
2014 Partial Dry 41,173
2015 Partial Dry 40,359
2016 Full Dry 39,831
2017 Full Wet 41,789
2018 Full Dry 43,566
2019 Full Wet 33,899
Wet Year Average| 44,136
Dry Year Average 45,750
Overall Average 45,104

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
year but does not appear strongly related to
Operational Spillage Little or No Little or No hyd_rologlc year type ba_se_d orcurrently
available data. Longer irrigation seasons
(Inflow) Change Change ) . :
during dry years may offset spillage reduction
from more careful operation of the
distribution system.
Farm tailwater does notappear 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 o i
irrigation efficiencies may offset increased
applied water in dry years.
Runoff of Precipitation Gregtgr p_remptatlon tends to occur durln_g _
. s the irrigation season of wet years, resulting in
and Direct Precipitation More Less . LT -
increased runoff or precipitation and direct
(Inflow) R .
precipitation in the drains.
OID and Private Increasedr.e.clamatlon pumping occurs in dry
. . . . years to mitigate reduced surface water
Reclamation Pumping | Slightly Less | Slightly More . L
supply and/or increase crop irrigation
(Outflow) .
reguirements.
Drain Seepage (Outflow)| Slightly Less | Slightly More Seepage tends .to_be greater during dry years
due to a longer irrigation seasn.
Riparian ET and Riparian ET and evaporation from drains
pari: Slightly Less | Slightly More | tend to be slightly greater in dry years due to
Evaporation (Outflow) . .
increased evaporative demand.
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Based on the OID analysis of drainage watersheds, ttlestination 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 shown in Figure% along with
an estimate of the averge seasonal boundary outflow volume.

Average 2010-2019 Seasonal Outflow by Outflow Destination

Average Scasonal
Outflow Destination Outflow (ac-ft)

Central San Joaquin Water Conservation District (CSJWCD) 6,200
Dry Creek 12,300
Lonc Tree Creck 6,000
Modesto Irrigation District (MID) 8,100
South San Joaquin Irrigation District (SSJID) 5,200
Stanislaus River 7,300
Total 45,100

0 05 1

Drainage Outflow Destination
I CSJWCD

[ Dry Creek

[ Lone Tree Creek

EOMID

Il No Drainage

I Reused in OID

[ SS]ID

[ Stanislaus River

Figure 5-9. OID Drainage Watersheds, Outflow Destinations, and Average Seasonal Boundary
Outflow Volume1s,

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

BFigure5w AT AO T1 0 ET AT Ob1 Qikdalea idulfing ok Gecefitiannéxatins. OAre@sA O
annexed in 2014 and 2016 are not believed to produce significant drainage.
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5.7 Water Accounting (Summary of Water Budget Results)

The OID water budget structure was shown previously in Figure-3. The water budget vas

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 can be summarized for the
/I)$ OROOEAA AOAA AO A xEI | AshpwhHEGQEGHAG 7AO0AO
accounting center representing the groundwater system is also included in Figurebto account

for exchanges between the vadose zone and the aquifers underlying OID; however, a complete
budget for the underlying aquifer is not alculated because not all subsurface inflows and outflows
have been estimated. Tabulated water budget results for each accounting center are provided in
Tables 513, 514, and 515, followed by the water budget for the OID service area as a whole

(Table 5-16).

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 ba&k into the 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 Decemier)
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 system in the winter months is not acaoted for
xEOEET OEA xAOAO AOACAOh AO xET OAO 001 Oi 4A&l1
activities.

5.7.1 Distribution System Water Budget

| OAO OEA ¢mpmn O ¢mpw DAOET Ah OEA $EOOOEAHGO
ranged from 165,000 af to 246,000 af with an overall average for the ten year period of 208,000 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 ghly 208,000 af. Although they are
roughly equivalent here, in some instances system inflows will be greater in dry years due to the
fact that less precipitation is available to support crop water demands in OID and evaporative
demands tend to be greater As a result, additional irrigation deliveries are needed to maintain

crop production. However, this can be counteracted by a partial allotment, which will result in
reduced system inflows during certain dry years.

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

20 This system inflowtotal includes up to 2,260 af divertedfrom 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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Other sources of supply include OID grawdwater 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 1,700 af to
18,300 & between 2010 and 2019 with a wet year average of 3,000 af and a dry year average of
9,000 af. The overall average for the ten year period was 6,600 af. However, over the past four
years District groundwater pumping on average has drastically decreased 2,700 af. This
decrease in pumping can be attributed to distribution system improvements including but not
limited to canal automation. Additional pumping in dry years reflects increased crop water demand
due to dry conditions and increased evaporativelemand, as well as operation of wells by OID to
offset reduced surface water supply in times of significant water shortages.

oIiD
~
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Table 5-13. OID Distribution System Annual Calendar Year (January to December) Water

Budget Results, 2010 to 2019.

Inflows (ac-ft) Outflows (actt)
Irrigation Hydro- District District District Deliveries
Season logic Ground- | Drain- Tail- Recycled to Transfers to Deliveries Farm
Number USBR Year System water water Precipi- | water | Distribution (VAMP Pulse | Knights | to Annual | Riparian Evapo | Operational Deliveries
Year of Days | Allotment Type Inflows | Pumping | Reuse tation Reuse System Flows) Ferry Contracts ET ration Spillage Seepage (Closure)
2010 205 Full Wet 216,957 5,683 7,729 148 1,887 2,097 0 2,390 4,573 1,479 1,718 14,958 27,181 182,200
2011 192 Full Wet 219,154 2,311 7,430 114 2,012 2,097 0 2,324 6,340 1,401 1,628 15,677 25,458 180,289
2012 218 Full Dry 232,934 6,634 8,219 168 2,098 2,097 0 2,383 3,666 1,608 1,868 15,908 28,905 197,814
2013 214 Partial Dry 245,621 10,112 7,705 55 1,915 2,097 0 2,550 234 1,660 1,929 16,579 28,375 216,178
2014 208 Partial Dry 200,232 18,298 6,518 76 1,641 2,097 0 1,988 217 1,607 1,867 14,291 27,579 181,313
2015 207 Partial Dry 164,988 12,590 3,337 75 2,189 2,097 0 2,430 1,908 1,499 1,742 7,665 27,446 142,588
2016 213 Full Dry 193,139 3,577 4,413 100 1,478 2,097 0 2,430 2,577 1,404 1,631 9,138 28,242 159,382
2017 211 Full Wet 195,975 2,451 3,978 77 2,080 2,097 0 1,775 2,512 1,217 1,886 10,306 27,977 160,987
2018 212 Full Dry 209,347 2,874 3,616 106 2,296 2,097 0 1,771 3,860 1,225 1,897 13,510 28,085 169,988
2019 212 Full Wet 201,210 1,686 3,508 99 1,947 2,097 0 1,862 4,768 1,132 1,754 13,902 27,961 159,168
Minimum | 164,988 1,686 3,337 55 1,478 2,097 0 1,771 217 1,132 1,628 7,665 25,458 142,588
Maximum | 245,621 18,298 8,219 168 2,296 2,097 0 2,550 6,340 1,660 1,929 16,579 28,905 216,178
Wet Year Average 208,324 3,033 5,661 110 1,981 2,097 0 2,087 4,548 1,307 1,747 13,711 27,144 170,661
Dry Year Average| 207,710 9,014 5,635 97 1,936 2,097 0 2,259 2,077 1,500 1,822 12,848 28,105 177,877
Overall Average| 207,956 6,622 6,479 102 1,954 2,097 0 2,190 3,065 1,423 1,792 13,193 27,721 174,991
Table 5-14. OID Farmed LandsAnnual Calendar Year (January to December) Water Budget Results, 2010 to 2019.
Applied Water Budget Precipitation Budget
Irriga- Inflows (af) Outflows (af) Inflows (af) Outflows (af)
tion Deep Crop Deep Change
Season Hydro- Private Private Tail- District | Percolation | Change| Consump Crop ET| Runoff | Percolati in
Num- logic Drain- | Ground- | Recycled| Crop ETof | waterto Tail- of Applied in tive Use of of on 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)
2010 205 Full Wet 182,200 3,676 17,990 1,168 118,682 47,558 1,887 36,908 0 0.58 82,032 | 42,331| 4,114 20,517 15,069
2011 192 Full Wet 180,289 3,894 17,683 1,168 118,334 51,110 2,012 31,578 0 0.58 49,674 | 45,117 | 2,806 17,623 | -15,872
2012 218 Full Dry 197,814 4,480 21,467 1,168 142,783 57,852 2,098 22,196 0 0.63 58,720 | 27,410| 3,160 11,372 16,778
2013 214 Partial Dry 216,178 4,935 24,671 1,168 160,857 54,260 1,915 29,919 0 0.65 18,537 | 24,373 952 7,472 | -14,260
2014 208 Partial Dry 181,313 4,625 45,866 1,168 170,483 38,416 1,641 22,431 0 0.73 65,408 | 27,424 | 6,272 12,027 19,685
2015 207 Partial Dry 142,588 4,473 75,830 1,168 162,730 44,105 2,189 15,035 0 0.73 45,694 | 33,580 | 2,999 10,976 -1,861
2016 213 Full Dry 159,382 3,845 54,744 1,168 144,666 36,380 1,478 36,615 0 0.66 89,565| 47,605| 9,313 29,396 3,251
2017 211 Full Wet 160,987 4,397 61,065 1,168 169,163 39,055 2,080 17,318 0 0.74 80,053 | 56,136 | 7,559 31,580 | -15,222
2018 212 Full Dry 169,988 4,908 55,336 1,168 173,549 40,016 2,296 15,537 0 0.75 68,782 | 36,954 | 5,350 12,170 14,309
2019 212 Full Wet 159,168 4,263 51,459 1,168 160,594 30,068 1,947 23,449 0 0.74 83,989 | 53,345| 4,449 20,970 5,225
Minimum 142,588 3,676 17,683 1,168 118,334 30,068 1,478 15,035 0 0.58 18,537 | 24,373 952 7,472 | -15,872
Maximum 216,178 4,935 75,830 1,168 173,549 57,852 2,296 36,908 0 0.75 89,565| 56,136| 9,313 31,580 19,685
Wet Year Average| 170,661 4,058 37,049 1,168 141,693 41,948 1,981 27,313 0 0.66 73,937 | 49,232 | 4,732 22,672 -2,700
Dry Year Average 177,877 4,545 46,319 1,168 159,178 45,171 1,936 23,622 0 0.69 57,784 | 32,891 | 4,674 13,902 6,317
Overall Average| 174,991 4,350 42,611 1,168 152,184 43,882 1,954 25,098 0 0.68 64,245 | 39,428 | 4,697 17,410 2,710
Final 5-26 March 2021




N DISTRICT

OAKDALE IRRIGATIO!

2020

m AGRICULTURAL WATER
R

MANAGEMENT PLAN

WATER
BUDGET

Table 5-15. OID Drainage System Annual Calendar Year (January to December) Water Budget Results, 2010 to 2019.

Inflows (af) Outflows (af)
Hydro- Tailwater to Private
logic Drainage Runoff of District Drain-
Number of USBR Year Operational System Precipi- Precipi- Drainwater Drainwater water Evapo Riparian
Year Days Allotment Type Spillage (Closure) tation tation Outflow Reuse Seepage Reuse ration ET
2010 205 Full Wet 14,958 47,558 4,114 25 48,705 7,729 6,076 3,676 285 184
2011 192 Full Wet 15,677 51,110 2,806 19 52,153 7,430 5,691 3,894 270 174
2012 218 Full Dry 15,908 57,852 3,160 28 57,277 8,219 6,461 4,480 310 200
2013 214 Partial Dry 16,579 54,260 952 9 52,291 7,705 6,343 4,935 320 207
2014 208 Partial Dry 14,291 38,416 6,272 13 41,173 6,518 6,165 4,625 310 200
2015 207 Partial Dry 7,665 44,105 2,999 13 40,359 3,337 6,135 4,473 289 187
2016 213 Full Dry 9,138 36,380 9,313 17 39,831 4,413 6,313 3,845 271 175
2017 211 Full Wet 10,306 39,055 7,559 13 41,789 3,978 6,254 4,397 313 202
2018 212 Full Dry 13,510 40,016 5,350 18 43,566 3,616 6,283 4,908 315 204
2019 212 Full Wet 13,902 30,068 4,449 17 33,899 3,508 6,283 4,263 293 189
Minimum 7,665 30,068 952 9 33,899 3,337 5,691 3,676 270 174
Maximum 16,579 57,852 9,313 28 57,277 8,219 6,461 4,935 320 207
Wet Year Average 13,711 41,948 4,732 18 44,136 5,661 6,076 4,058 290 187
Dry Year Average 12,848 45,171 4,674 16 45,750 5,635 6,283 4,545 303 195
Overall Average 13,193 43,882 4,697 17 45,104 5,645 6,200 4,350 298 192
Table 5-16. OID Overall Water District Annual Calendar Year (January to December) Water Budget Results, 2010 to 2019.
Inflows (af) Outflows (af)
Num- District Private Transfers | Deliveries Canal Deep Deep Riparian | Crop ET | Crop
ber Ground- Ground- | OIDand | (VAMP to Deliveries | Drain- and Percolation | Percolation | ET and of ET of | Change
of USBR | Hydrologic | System | water | Precipi- | water Private Pulse 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)
2010 | 205 Full Wet 216,957 5,683 | 82,205 17,990 3,265 0 2,390 4,573 | 48,705| 33,257 36,908 20,517 3,667 | 118,682 | 42,331 | 15,069
2011 192 Full Wet 219,154 2,311 | 49,808 17,683 3,265 0 2,324 6,340 | 52,153 | 31,148 31,578 17,623 3,475 | 118,334 | 45,117 | -15,872
2012 | 218 Full Dry 232,934 6,634 | 58,916 | 21,467 3,265 0 2,383 3,666 | 57,277 | 35,366 22,196 11,372 3,986 | 142,783 | 27,410 | 16,778
2013 | 214 Partial Dry 245,621 10,112 | 18,601 | 24,671 3,265 0 2,550 234 | 52,291 | 34,717 29,919 7,472 4,116 | 160,857 | 24,373 | -14,260
2014 | 208 Partial Dry 200,232 18,298 | 65,497 | 45,866 3,265 0 1,988 217 | 41,173 | 33,744 22,431 12,027 3,984 | 170,483 | 27,424 | 19,685
2015 | 207 Partial Dry 164,988 12,590 | 45,782 | 75,830 3,265 0 2,430 1,908 | 40,359 | 33,582 15,035 10,976 3,717 | 162,730| 33,580 | -1,861
2016 | 213 Full Dry 193,139 3,577 | 89,681 | 54,744 3,265 0 2,430 2,577 | 39,831 | 34,555 36,615 29,396 3,481 | 144,666 | 47,605 3,251
2017 | 211 Full Wet 195,975 2,451 | 80,143| 61,065 3,265 0 1,775 2,512 | 41,789 | 34,231 17,318 31,580 3,618 | 169,163 | 56,136 | -15,222
2018 | 212 Full Dry 209,347 2,874 | 68,905| 55,336 3,265 0 1,771 3,860 | 43,566 | 34,369 15,537 12,170 3,641 | 173,549 | 36,954 | 14,309
2019 | 212 Full Wet 201,210 1,686 | 84,104| 51,459 3,265 0 1,862 4,768 | 33,899 | 34,245 23,449 20,970 3,368 | 160,594 | 53,345 5,225
Minimum | 164,988 1,686 | 18,601 17,683 3,265 0 1,771 217 | 33,899 | 31,148 15,035 7,472 3,368 | 118,334 | 24,373 | -15,872
Maximum | 245,621 18,298 | 89,681 | 75,830 3,265 0 2,550 6,340 | 57,277 | 35,366 36,908 31,580 4,116 | 173,549 | 56,136 | 19,685
Wet Year Average 208,324 3,033| 74,065| 37,049 3,265 0 2,087 4,548 | 44,136 | 33,220 27,313 22,672 3,532 | 141,693 | 49,232| -2,700
Dry Year Average| 207,710 9,014 | 57,897 | 46,319 3,265 0 2,259 2,077 | 45,750 | 34,389 23,622 13,902 3,821 | 159,178 | 32,891 6,317
Overall Average| 207,956 6,622 | 64,364 | 42,611 3,265 0 2,190 3,065| 45,104 | 33,921 25,098 17,410 3,705 | 152,184 | 39,428 2,710
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OID drainwater reuse ranged from 3,300 af to 8,200 &fetween 2010 and 2019 with a wet year
average of 5,700 af and a dry year average of 5,600 af. The overall average for the ten year period
of the water budget was 6,500 af. The annual reuse of drainwater by OID is relatively steady
because the cost of pmping 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 Dam. Despite the relaly steady reuse of
drainwater over time, pumping can tend to be greater during some dry years, primarily due to
increased irrigation demand.

OID tailwater reuse is a minor flow path that has been quite steady over time, varying between
1,500 af and 2,30 af between 2010 and 2019 with an average of approximately 2,000 af per year
regardless of the year type. Similarly, the reuse of recycled water by OID has been relatively steady
over time and is estimated to be 2,100 af annually between 2010 and 201%he estimated

contribution of direct precipitation to the OID water supply is very small, ranging from about 50 af

to 200 af between 2010 and 2019, with an average of 100 af.

Overall, OID groundwater pumping, drainwater reuse, tailwater reuse, and recycledater reuse
represent a total supply of approximately 17,000 af in dry years (8% of average dry year supply)
and 13,000 af in wet years (6% of average wet year supply).

4EA TAEAAOGEOGAO T £ /1 )$60 xAOAO 1T PAOAOEUWINGdO 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 water through the OID distribution

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

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

system performance. The DF is calculated 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 2010 and 2019 with an average of 0.81. The DF has been similar in wet and dry

years.

Losses from the distribution system at the water supplier scale include spage, 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 downgradienivater users. Between 2010 and 2019, seepage
ranged between 25,500 and 28,900 af with an average of 27,700 af for the irrigation season. The
primary driver of seepage is the irrigation season length, though seepage losses have additionally
been reduced thhough recent projects to rehabilitate and reline portions of the OID distribution
system.

OID drainwater reuse ranged from 3,300 af to 8,200 af between 2010 and 2019 with a wet year
average of 5,700 af and a dry year average of 5,600 af. The overallrage for the ten year period
of the water budget was 5,600 af.
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Losses from operational spill ranged from 7,700 af to 16,600 af between 2010 and 2019 with a wet
year average of 13,700 af and a dry year average of 12,800 af. The overall average for theéan
period of the water budget was 13,200 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 tke future, all else equal, it is anticipated that spillage
losses will decrease as a result of increased regulating 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 more challenging for OID staff.

Evaporation losses are relatively small and constant over time. Variations from igation season to
irrigation season result primarily from differences in season length and evaporative demand (i.e.,
weather) over time. Between 2010 and 2019, evaporation losses varied from 1,600 af to 1,900 af,
with an average of 1,800 af in losses pelegr. Riparian ET losses are similar; betwee2010 and
2019, riparian ET losses varied from 1,100 af to 1,700 af, with an average of 1,400 af per year.

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

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

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

This fraction is calculated as the ratio of farm deliveries and other rewerable flows (operational

spillage and seepage) to total irrigation supply. Over the period from 2010 to 2019, the WMF was

Al T OEOOAT 601 U COAAOAO OEAT mn8wywh ETAEAAOEI ¢ OEAO
demands or is recoverable fobeneficial use by downgradient water users. The WMF is described in
greater detail in Section 5.10 and calculated at the water supplier scale.

5.7.2 Farmed Lands Water Budget

Over the 2010 to 2019 period, OID farm deliveries ranged from 143,000 af to 216,000far the
irrigation season with a wet year average of 171,000 af and a dry year average of 178,000 af. The
overall average for the ten year period was 175,000 af. Deliveries are greater in dry years due to
the fact that less precipitation is availabled support crop water demands in OID and evaporative
demands tend to be greater. As a result, additional irrigation deliveries are needed to maintain
crop production.

Other sources of farm supply include private groundwater pumping, private drainwater pumipg,
and recycled water delivered directly to farms. As indicated in Table-54, private groundwater
pumping ranged from 18,000 af to 76,000 af between 2010 and 2019 with a wet year average of
37,000 af and a dry year average of 46,000 af. The overalkaage for the ten year period was
43,000 af. Additional pumping in dry years reflects increased crop water demand due to dry
conditions and increased evaporative demand, as well as operation of wells by growers to offset
reduced surface water supply fromOID. This period, dominated by a deep drought, also shows a
trend of increasing private groundwater pumping within OID.

Private drainwater reuse ranged from 3,700 af to 4,900 af between 2010 and 2019 with a wet year
average of 4,100 af and a dry year avage of 4,500 af. The overall average for the ten year period
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of the water budget was 4,400 af. Additional drainwater reuse in dry years reflects increased crop

water demand due to dry conditions and increased evaporative demand, as well as grower needls t
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 peryear.

Overall, private groundwater pumping, private drainwater reuse, and recycled water reuse
represent a total supply of approximately 52,000 af in dry years (23% of total applied water
supply) and 43,000 af in wet years (20% of total applied water symy).

The objective of irrigation is to meet crop consumptive demand (&) along with any other
agronomic onfarm water needs. Comparing total applied irrigation water to Ed., a Crop
Consumptive Use Fraction (CCUF) may be calculated to provide an iradar of on-farm irrigation
performance. The CCUF is calculated on an annual basis by dividing total ETaw by total applied
irrigation water. For OID, the CCUF ranged from 0.58 to 0.75 between 2010 and 2019 with an
average of 0.68. The CCUF has been gegah dry years than wet years, averaging 0.69 and 0.66;
respectively.

Losses from the farmed lands include tailwater (flowing to either the drainage system or back into
the OID distribution system) and deep percolation of applied water. All of the lossase

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 system. Between
2010 and 2019, tailwater to the drainage system ranged betwee30,000 and 58,000 af with an
average of 44,000 af. Tailwater to the distribution system ranged from 1,500 af to 2,300 af with an
average of 2,000 af.

Deep percolation of applied water varied from 15,000 af to 37,000 af between 2010 and 2019 with
an average of 25,000 af per year. Deep percolation losses are greater in wet years than dry years,
averaging 27,000 af and 24,000 af, respectively. Annual fluctuations in deep percolation estimates
result from differences in rainfall patterns and resulting appled water demands, as well as from
uncertainty in the flow paths used to calculate the deep percolation amount. Due to the relatively
large uncertainty in the deep percolation of applied water estimate, it is difficult to identify clear
trends resulting from changes in hydrology or other factors over time. Moving forward, it is
anticipated that the confidence with which deep percolation of applied water can be estimated will
improve as delivery measurement accuracy continues to improve.

5.8 Water Supply Reliability

OID requires a reliable water supply to meet crop irrigation demand. The major crops grown in

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

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

remaining orchard crops, as well as vineyards, also require a steady water supply. The reliability of
/)$80 xAOAO OOPPI EAO EO AEOAOOOAA ET AAOGAEI ET 3A
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The Water Quality Control Plan for the San Francis®&ay/Sacrament@San Joaquin Delta Estuary

and SGMA and GSPs have the potentialsobstantially affect/ ) $6 0 x AOAO O0OBDHI U
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/Sacramenisan Joaquin Delta Estuary (Baelta Plan), which establishes
water guality control measures and flow requirements needed tprovide reasonable protection of
beneficial uses in the watershed.

On December 12, 2018, the State Water Board adopted an update to the Bepjta Plan which
established Lower San Joaquin River flow objectives and revised southern Delta salinity objectives
AEAOA ETEOEAIT Al AT Ai AT 66 061 OEA 01 Al j O0OEAOA
River: the Merced, Tuolumne, and Stanislaus Rivers.

The new flow objectives for the three tributary rivers would require the release of 40 percent of the
unimpaired flows from February 1 through June 30 for anadromous fish and salinity control in the
Delta.

Currently, the river is operated byUSBRper the requirements of the 2019 Biological Opinion,
developed in consultation with US Fish and Wildlife Service. €istricts that divert and use water
from these rivers and USBRwill need to meet and determine whose water and in what proportions
need to be released when flows from the 2019 Biological Opinion do not align with the flow
requirements under Phase | and iceversa.

The impacts of Phase 1 of the Bapelta Plan on OID and its growers could be significant in some
years. Water available for diversion for farmland irrigation may see impacts in dry and critically
dry years, with little to no impacts in wetteryears.

In adopting the amendments to the BayDelta Plan, the State Water Board agreed to support efforts
by the California Natural Resources Agency to negotiate a Delta watersheitle settlement
agreement. On the Stanislaus River, the Voluntary Settlement AgreemeWt\) process would
hopefully grant some relief from the unimpaired flow requirements of the BaDelta Plan by
offsetting that flow requirement through implementation of non-flow measures by the District.
Throughout 2019 and 2020, OID staff were in discussis with various State agencies regarding

alternative measures that could be incorporated into a VA. To date, no resolution has been reached.

The new flow objectives under the BayDelta Plan will affect the future reliability of water supplies,
significantly reducingthe volume of water available for diversion byOID in dry and critically dry
years and reducing the water supply available to growers. While a VA would require the District to
release water to the Stanislaus River for ecosystem benefits, a VAedd the District the best
opportunity to mitigate the impacts of the BayDelta Plan on its growers.
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5.8.2 Sustainable Groundwater Management Act and Groundwater Sustainability Plan

The Sustainable Groundwater Management Act of 2014 (SGMA) provides for locattcol of
groundwater resources while requiring sustainable management of these resources. Specifically,
SGMA requires groundwater subbasins to establish governance by forming local Groundwater
Sustainability Agencies (GSAs) with the authority to developdapt, and implement a Groundwater
Sustainability Plan (GSP). Under the GSP, GSAs must adequately define and monitor groundwater
conditions in the subbasin and establish criteria to maintain or achieve sustainable groundwater
management within 20 years of GP adoption. The OID service area lies within two groundwater
subbasins: The Eastern San Joaquin Subbasin and the Modesto Subbasin.

Agencies within the Eastern San Joaquin Subbasin have formed 17 GSAs to comply with SGMA. The
Oakdale Irrigation District G$ ET A1 OAAO OEA AOAA xEOEET OEA /1)$860
Stanislaus River. The District is an active member of the OID GSA, with staff helping to facilitate

GSA activities. In 2017, the GSAs signed a Joint Powers Agreement that resultéderformation of

the Eastern San Joaquin Groundwater Authority (ESJGWA). Through the ESIGWA, the OID GSA

actively contributed to the development of the Eastern San Joaquin GSP. The OID GSA adopted the

GSP prior to its January 2020 submittal, and is nowctively engaged in GSP implementation,

monitoring, and reporting efforts.

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 t

AOAA xEOEET OEA /)$60 EOOECAOEIT Al O1 AAOEAO OI O0OE
member of the STRGBA GSA which is currently developing a single GSP for the Modesto Subbasin. It

is anticipated that the GSP will be adopted and submétl prior to the January 2022 deadline and,

following adoption and submission, the GSP will be implemented.

In accordance withSGMAthe Eastern San Joaquin Subbasin GSAgst work together to achieve
sustainable groundwatermanagementin the Eastern San Jagquin Subbasinby 2040.
Correspondingly, the STRGBA GSA (including OID) must work to achieve sustainable groundwater
management in the Modesto Subbasin by 2042lthough OID has effectively implemented
conjunctive management of groundwater and surface watesupplies,groundwater is not an
unlimited supply. Achievement of groundwater sustainability in theEastern San Joaquiand
Modesto Subbasins may require changes in the way that OID has historically conjunctively
managed surface water with groundwater toserve its customers. Projects and management actions
were developed for theEastern San JoaquiBubbasin GSP and will be developed for the Modesto
Subbasin GSP with the goal of achieving lottgrm groundwater sustainability. These actions may
impact the 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 OaHale Irrigation District
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.
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To achieve this mission today and in the futureht 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 of financing the necessary system
improvements to contnue 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 includes the following goals, or objectives:

Providelong-OAOi DPOI OAAQEIT &I O /)$680 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 ne¢

changing customer demands

=A =4 =4 =4

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 theAWMP, 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 and include annexing lands intiee District that were previously
dependent solely on groundwater for irrigation, encouraging use of surface water supplies,
and investing in groundwater production capability. Water budget results showed greater
volumes of deep percolation of applied wadr and lesser volumes of groundwater pumping
in wet years demonstrating conjunctive management.

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 componetiased on actual
water usage. The volumetric rate includes five tiers, with increased costs for increased
water use, which encourages the ofarm conservation of water supplies. The rate is also
designed to be affordable to encourage growers to utilize Olurface water instead of

COi 01 AxAOAO8 $OOET ¢ UAAOO xEOE 000OODPI 606 OOOEA

supplies and generate additional revenue through Owbf-District Surface Water
Agreements. When possible, OID provides this owf-district water at a premium rate,
measures deliveries and bills volumetrically, and ensures 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 10,000 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 in voluntary
transfers of water. This provides additional funding and minimizes increasing water rates
to customers for distribution system improvements and repair; it also provides water to
address water management challenges faced by others locally or in other parts of California.
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1 Improve Operational System Flexibility and Efficiency . As described in Section 8.3, OID
has invested over $94 million and enacted substantial measures to improve its distribution
OUOOAI 60 1T PAOAOGET T O AT A EI AGEAEI EOU O AAOOAO
implementation since 2006. These improvements includeanstruction 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 water
ordering and delivery management software), expansin of the SCADA system, and
transitioning from rotational deliveries to arranged demand deliveries for customers who
require a increased delivery flexibility to meet their irrigation requirements.

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

5.10 Water Use Efficiency

Water use efficiency is ariticalin0) $8 O | PAOAOET T 08 % EAERDBIDT O xAOAO
helps the District achieveits 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.

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 tpertion 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 isfegred to as
evapotranspiration of applied water (ETaw). ETawiS quantified as an outflow of the Farmed Lands
water budget described in Section 5.7.2. Table®/ summarizes the EZ in OID in 2010 through
20109.

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. Sample
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 foifrost protection.
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Agronomic water use for preirrigation of corn and oats was estnated 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 in the water budget, but needs to

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

1 The first and last irrigation event of each season was ptierigation for corn and oats,
respectively

1 A total depth of 8 inches per acre was used f@re-irrigation 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 acrege of corn and oats, the volume of
agronomic water use in preirrigation for corn and oats can be estimated. The prérigation
volumes for corn were combined with the frost protection volumes described below and are
reported in aggregate as Agronomic WateUse in Table 517.

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 temperature wa 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 almonds, walnuts, and other crops
(primarily vineyards and fruit trees) and the period for frost protection was assumed to be January
through March. The total estimated volume of frost protection was then adjusted to not exceed
private and District groundwater pumping estimates. Estimates dfost protection are combined
with the pre-irrigation volumes and reported in aggregate as Agronomic Water Use in Tablels.

Water used within OID typically has very high quality, with low salinity and TDS, and leaching is 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 eimgnmental 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 fromhe distribution system, but that are recoverable
for other beneficial uses withinQOID or by others downgradient ordownstream ofthe District.
Recoverable flows of applied water are represented in #water budgetthrough deep percolation
of applied water (DPaw), seepage, and drainwater outflows. These flow paths are described in
greater detail in Section 5. Total recoverable flows are presented in TablelF. In Section 5.8.2, the
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recoverable flow paths of seepage and operational spillage are used in écoéation to determine

the Water Management Fraction (WMF) through the ratio of total deliveries and recoverable flows
to total water supply.

Table 5-17. OIDWater Use Efficiency Components

Water Use Efficiency Components (af)
Crop Water Agronomic Water Environmental Recoverable
Year Use Use Water Use Flows
2010 118,682 5774 0 118,870
2011 118,334 6,130 0 114,879
2012 142,783 7,341 0 114,839
2013 160,857 6,560 0 116,927
2014 170,483 6,398 0 97,349
2015 162,730 6,384 0 88,975
2016 144,666 5,994 0 111,001
2017 169,163 7,111 0 93,337
2018 173,549 5,575 0 95,517
2019 160,594 6,737 0 91,592
Average 152,184 6,400 0 104,124

5.10.2 Water Use Efficiency Fraction

The water use efficiencyfraction most applicable toOID is the water management fraction (WMF).
As depicted inFigure 51, there is extensive interconnection between théhree accounting centers
This is dueto recapture and reuse of water byOID and directly by water users. Additionally,
conjunctive manageanent efforts bythe District promote the sustainable recharge of groundwater
in wetter years and recovery in drier yearsFinally, other users outside ofOID are also able to
recover surface water and groundwater made available from spillage and seepagedbd 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. It is calculated |y comparing

the consumptive use of applied water (Ed.) 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 calclated as the volume remaining after EJ, 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 2010 to 2019 below in Tablels.
During this period, the WMF varied from 98 to 99 percent. This high WMF indicates that essentially
All T £ 1)$360 xAOAO O00PPI U EO OOGAA OI 1 AAO EOOEGCAO
downgradient surface water and groundwater users. The only water budgebfv paths not
recoverable or consumed by crops in OID are evaporation and riparian ET from the District
distribution system.

Final 5-36 March 2021



AKDALE RRIGATION DISTRICT

OV

2020

AGRICULTURAL WATER WATER
g(‘\@ MANAGEMENT PLAN BUDGET
Table 5-18. OIDDistribution System Water Management Fraction.
E\.f?ﬂonﬁgﬁg,i\r,aattigf Recoverable | Total Water MarYZgLer;en .
Vear Pp ) Flows (af) Supply (af) = caction
2010 118,682 121,546 243,894 98%
2011 118,334 120,603 242,412 99%
2012 142,783 117,531 264,300 98%
2013 160,857 118,695 283,668 99%
2014 170,483 93,193 267,661 99%
2015 162,730 90,226 256,672 99%
2016 144,666 106,578 254,726 99%
2017 169,163 89,974 262,755 99%
2018 173,549 95,675 272,865 99%
2019 160,594 93,658 257,620 99%
Average 152,184 104,768 260,657 99%
5-37 March 2021
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6. Climate Change

6.1 Introduction

#1 Ei AOGA AEAT CA EAO OEA bl OAT OEAI O AEOAAOQI U
impact groundwater supplies. OID is committed to adapting to climate change in a manner that
protects the water resources for the maximum benefit of th©akdde Irrigation District 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 bya description of the resulting potential impacts on water supply and
quality and on 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 pdential 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 change could affevater 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 increased flooding@ also potential effects of climate change. OID 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 existinigtorical data and projections of
future hydrology and climate parameters, such as temperature and precipitation. The information
sources used to quantify these historical values and projected effects are described below.

Although not described below, theGSP for the East San Joaquin subbasin includes an evaluation of
the potential impacts of climate change through a projected future water budget that includes the
northern portion of OID. The GSP for the Modesto subbasin that is currently in developmentiwi
also include an evaluation of the potential impacts of climate change through a projected future
water budget that includes the southern portion of OID. The findings and recommendations from
these GSPs serve as another source of information describingt@ntial effects of climate change
within OID and the surrounding areas.
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6.2.1.1 Hydrology
In this AWMP, the potential impacts of climate change ddiD water supplies are evaluated using

historical data for full natural flow (unimpaired runoff) in the StanislausRiver at Goodwin Dan#?,
along with projected changes tdtanislausRiver hydrology over the next 100 years.

Historical full natural flows along the StanislausRiver are available through the California Data
Exchange CenterProjected changes to StanislauRiver flows are derived from studies prepared by
USBR, DWRand others.

Projections offuture flows in the Stanislaus River at New Melones Dalry Gangopadhyay and

Pruitt (2011) are presentedto evaluate potentialfuture changes in the hydrology of thestanislaus
River watershed theseprojected future flows were obtained from projections developed using
global climate models GCM3 reported by USBRMore recent projectionsof future streamflow

along the Stanislaus River at New Melones Reservoir were alsxtracted from climate change
models described by Pierce et al. (2018) in contributiontét AT E &£l OT EA6 O &1 OOOE #1 EIi
Assessmeh These projecteduture monthly and annualflows were quantified from 32 coarse
resolution (~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 energy fluxes, and other parameters. Results were reported for a number of models
acrosstwo key climate change scenarios: scenario RCP 4.5, in wharhissions peak around 2040
and then decline thereafter, with projected statewide warming of 24°C, and scenario RCP 8.5, in
which emissions continue to rise through 2050 and plateau around 21Q@ith projected statewide
warming of 4-7°C These provide another reference for evaluation of potentiduture climate

change trends affecting surface water supply)eyresults 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 Ataspheric Administration

(NOAA) weather station#232580- | AAOOT #EOU #1 | EOP01O.OHistorEAl O OEA b
temperature and ET data in an agricultural setting arereported by the ModestoCIMIS station

(#71; 1987-2020), located in the vicinityof OID. The Oakdal€IMISstation (#194; November2004

Z 2020) also reportshistorical temperature and ET,data in an agricultural setting within the OID

service area, but with shorter periods of recordTo prevent differences in station locations from

obscuring changes in temperature and Elover time, only the Modesto CIMIS station is evaluated in

this section.

21 Unimpaired Stanislaus River flows at Goodwin Dam are considered analogous to inflows towNilelones
Reservoir for purposes of this analysis.

22 Incomplete precipitation data from NOAA weather station #49073 are available at beginning in 1893,
though the generally complete data record begins in 1927.
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Potential effects of climate change on crop evapotranspiration (ET) are evaluated based onules
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6.2.2 Summary of Potential Climate Change Effects

6.2.2.1 Changes imiming of Runoff

Based on available historical dta 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 datafor unimpaired flow (e.g. full natural flow) in the Stanislaus River
between 1900 to 2019 shows a decreasing trend (Figure 4), suggesting that more runoff is
occurring outside of the irrigation seasonduring the fall-winter period due to greater snowmelt
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Figure 6-1. Annual April through July Unimpaired Runoff for Stanislaus River at New Melones
Reservoir, 1901 7 2019.
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Assessmensuggest similar future trends in Stanislaus River flows under average climate change

condition scenario of CanESM2 (Figure-8). Although they vary from yearto-year and decadeto-

decade, a decreasing trend is observed over the full projection period efnissions continue to rise

through 2050 and plateau around 2100 (scenario RCP 8.5, wigiojected statewide warming of 4
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7°0), 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
andthen decline thereafter (scenario RCP .8, with projected statewide warming of 24°Q), flows in
April to July are expected to decrease tapproximately 50 percent, on averagehy 2099.

Streamflow projections by Gangopadhyay and Pruit{2011) with USBR also suggest a similar
decreasing trend between 2010 and 2100.
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Figure 6-2. Projected Annual April through July Unimpaired Runoff for Stanislaus River for
Stanislaus River under Two Climate Change Scenarios (Pierce et al. 2018).

6.2.2.2 Changes imotal Runoff

Based onmavailable datafor unimpaired flow (e.g. full natural flow) in the Stanislaus Rivetbetween
1900 to 2019, total water year runoff does not appear to have decreased substantially over th&0
years.However, recent projections reported by USBR suggest that total runoff could decrease over
the course of the 2%t century (Gangopadhyay and Pruit2011), as shown in Figure 63. The figure
shows the 5h percentile, median, and 9% percentile annual Stanislaus River runoff at New Melones
Reservoirfor 2010 to 2100 based on 112 separate hydrologic projections.
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Figure 6-3. Annual Stanislaus River Runoff at New Melones ReservoirBased on 112 Hydrologic
Projections (Gangopadhyay and Pruitt 2011).

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 segedA U # Al E&Al O1 EA8O #1 Ei AOA 1
i TAAT O £ O OAOGAAOAE Ai1 OOEAOOET C O
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The total water year runoff from these simulations was averaged and summarized across each
decade between the 2010s (2012019) and the 209G (2090-2099) for the previously described
climate change scenarios RCP 8.5 and RCP A$shown inFigure 6-4, the total water year runoff in
the StanislausRiver varies greatly between periods and among simulations, with the highest

expectedOOT T ££& EI
OEA

O E A CNRBMCNISI sifnQaion Ar@d @ |Onest @xpected runoff in
Ox AOi RageMeEsA 0T A OAT MEROGisidkilafobs. Across all climate

change scenarios, periods, and simulations, the mean water year runoff is expgtto vary between
roughly 85% and 105% of the runoff in the 2010sOnly one decade has a higher mean water year
runoff than the 2010s, four have a mean water year runoff between 90% and 100% of the 2010s,
and three have a mean water year runoff between 89 and 90% of the 2010s. These results
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demonstrate the uncertainty in climate change projections, but also suggest that although total
runoff will vary over time, it has the potential to decrease over the Zlcentury.
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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 immemperature, Precipitation, and Evapotranspiration

Climate change has theotential to affect crop evapotranspiration and resulting irrigation water
demands within OID. Changes in precipitation, temperature, and atmospheric ££achaffect crop
evapotranspiration (ET) and net irrigation water requirements (NIWR).

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, ahcumulative
departure23 from the mean annual precipitation, are shown in Figure €. Between water years
1928 and 2019, the mean annual precipitation was approximately 12 inches per year in OID. As
shown, wet periods (indicated by a positive slope in theumulative departure from mean curve)

23 Cumulative departure curves are useful to lilistrate long-term 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 wettgoeriods relative to
the mean. A steep slope indicates a drastic change in dryness or wetness during that period, whereas a flat
slope indicates average conditions during that period, regardless of whether the total cumulative departure
falls above or belav zero.
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have historically occurred over a shorter duration within OID than drier periods (indicated by a
negative slope in the cumulative departure from mean curve), even since the 1930s and 1940s.
Notable recent drought perials, including 19761977, 1987-1992, and 20122015, are seen as
generally falling at the end of extended drier periods and end with the beginning of a significantly
wetter period.

mm Annual Precipitation Notable Drought Period
- - -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 temperatures at the Modesto CIMIS station near OID. CIMIS
stations are specially sited within agricultural areas to provide climate parameters that are mos
representative of the conditions experienced by irrigated agriculture. Between water years 1988
and 2019, the average daily air temperatures have averaged approximately 59°F, while the
maximum and minimum daily temperatures have averaged 73°F and 45°fespectively.

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 ofavailable data at the Modesto CIMIS
station z average air temperatures were similar to the 1988019 averages. Between water years
2010 and 2019z the most recent 10 years of available dataaverage temperatures increased by
about one degree, with an avexge daily air temperature of approximately 60°F, and with maximum
and minimum daily temperatures averaging 74°F and 46°F, respectively.
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Figure 6-6. Historical Mean Daily Temperatures at the Modesto CIMIS Station.

Figure 6-7 shows the annuareference evapotranspiration (ET) rate reported at the Modesto
CIMIS station near OID. Between water years 1988 and 2019, the average annual\eds
approximately 53 inches per year, ranging from a high of nearly 58 inches in 2014 to a low of 46
inches in2005. The total ETin every water year since 2012 has been at or above the average,ET

between 1988 to 2019.

While a number of methods have been used to project future climate change and related impacts on
crop water demands,Global climate models (GCMsre considered a standard for climate change
analyses anchave been used to project future climate change and impacts on crop water demands.
In particular, the Bureau of Reclamation released a report entitled Wes¥ide Climate Risk
Assessment: IrrigationDemand and Reservoir Evaporation Projection@VWCRA)in February

2015, with the goal of providing a consistent baseline assessment of climate change impacts to
water supply and demand across the American We@JSBR 2015). The study uses climate change

prl EAAOCEI T O OiF AAI AOI AOA AOOOOA %4

AT A

.) 72 OEOI O¢C

Central Valley. Projections for the Central Valley were developed for DWR planning units used to

evaluate statewide water supplies and demands as part of the EafEl O1 E A

7A0AO0 01 AT 8

area fallsnearly entirely within Planning Unit 607 (PU607), as shown in Figure 8. This section
describes potential changes in crop ET, a climate change effect, while climate change impacts on

NIWR are described in Section 6.4, below.

Final 6-8

March 2021

/



AGRICULTURAL WATER CLIMATE
S« MANAGEMENT PLAN CHANGE
s Annual ETo - - = Mean
70
60 T
=
© - PR SRS - N — - — -
350 T
w
&
o 40 -
=
~ 30
|.u30
g
2 20 -
-
<<
10 A
0_
VOO —QNNMTOOO~NODDOO —NMTUOS~MNODDO—~MNMMOTULO~SO,
VOO0 OO0 OO0 00000000 v T™ v ™ T 7™ ™™ v
[N NoNoNoNoNoNoNoNoNoNoleleleoleoleoleoleoleoleleololololeoleoleNeNele e
e e e e e ONNOAN AN NN NN AN NN AN NN AN NI
Water Year

Figure 6-7. Historical Annual Reference ET at the Modesto CIMIS Station.
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Figure 6-8. Planning Unit 607 and Oakdale Irrigation District Boundary.
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The USBR study utilizes future climate projections from GCMs to simulate potential future crop
evapotranspiration and to estimate resulting net irrigation water requirements. The specific
dataset selected for predicting future irrigation demands was the World Climate Research Program
(WCRP) Coupled Model Intercomparison Project Phase 3 (CMIP3) GCM projaioOriginal GCM
projections are developed at a spatial resolution of 100 to 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 statistidaalgorithm known as bias comparison and spatial
disaggregation (BCSD). One hundred and twelve BCEMIP3 projections were created based on
combinations of GCM and potential future greenhouse gas emission scenarios.

Crop ET and NIWR were estimated using 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. Reference ET was calculated based on climate
projections for each of the five modeled climate scenarios using the FAB reference ET approach.
The GCM output climate variables used were limited to daily marum and minimum temperature
and daily precipitation. Other climate parameters needed to estimate reference ET, such as solar
radiation, humidity, and wind speed were approximated for baseline and future time periods using
empirical equations. In order toevaluate 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 (GDD) based crop
curves were used. By incorporating GDD into the analysis, projected changes in temperature
influence the timing and speed of crop growth. Increased temperatures result in earlier, shorter
growing seasons for annual crops. Crop evapotranspiration is projexd to increase in areas where
perennial crops are grown, and smaller increases are projected for areas where annual crops are
grown.

Potentially, each of the 112 climate projections could be simulated in the ET Demands model to

develop projections of fuure ET and NIWR; however, due to the wide variety of crop types and

agricultural practices in the West this would create enormous computation and data handling

requirements. Instead, five different climate change scenarios were created using the ensemble

hybrid formed delta method. The future conditions of warradry, warm-wet, hot-dry, hot-wet and

central tendency were used. Three future periods for the five conditions were selected to project

Al Ei AOGA AEAT CAh ET AdmOAdedhC cOrEgAm Gg O j réSTOA 1§ c208pymd O | ¢ mryx T

Average air temperature in PU607 is 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 thetime of the study. Projected temperature increases range from 1.2 to

¢8uv AAc8s & AOOETI ¢ OEA ¢m¢gnéO PAOET Ah ¢8¢ O 181 A
AOOET ¢ OEA ¢nyndO PAOET A8

Potential changes in precipitation resulting from climatechange are relatively uncertain for

#Al EZLEI OT EA6O #A1 OOAT 6AI 1 Au AOGA O O1 AAOGAET OU EI
some GCMs and emission scenario combinations predict increased precipitation under climate
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change while other combingions predict decreased precipitation. Percent changes in projected

average annual precipitation for PU607 are shown in Figure-&0, in which percent changes are

shown in reference to current precipitation at the time of the study Under wetter conditiors

ET AOAAOAO ET POAAEDPEOAOGEIT T £ 08w Ol w8u DPAOAAT O
xEEI A O1 AAO AOEAO AT 1T AEOETT O AAAOAAOAO ET DPOAAEDE
AT A OEA ¢myné O AOA bOAAE AMAammddictedskght dekrddscOiOAT OAT AAT
DOAAEPEOAOQCEIT 1T &£ ¢8mn Of o8y DAOAAT O AAOxAAT OEA ¢

m2020's @ 2050's @m2080's

Change in Temperature (deg. F)

Warmer-Drier Warmer-Wetter Hotter-Drier Hotter-Wetter Central

Figure 6-9. WWCRA Projected Temperature Change

@2020's @2050's [m2080's
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Figure 6-10. WWCRA Projected Precipitation Change
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From the projected temperature and preciftation results, WWCRA developed estimates of
projected reference ET and actual ET. The results are shown below in Figure$X6and 6-12,
respectively, with changes in reference to current values at the time of the studyncreases in both
reference ET and actual ET are projected. Projected reference ET increases range from 1.7 to 3.6
PAOAAT O ABGOETI C OEA ¢mc¢ndO DAOEI AR o8x Oi ¢8p DAOA
AOOET ¢ OEA ¢nmymnd O DPAOEIT Arnge fiom D.Etd Bdplrédent ANr@dAd 1 %4 ET
¢negnd O PAOEI Ah p8c Ol ¢8p PAOAAT O AOOET ¢ OEA ¢mnunm
period. Reference ET is expected to increase significantly more than actual ET due to changes in
phenology of amual crops, as discussed in the following paragraph.

@2020's @2050's [m2080's
10%

Percent Reference ET Change

Warmer-Drier Warmer-Wetter Hotter-Drier Hotter-Wetter Central

Figure 6-11. WWCRA Projected Reference ET Change

@2020's @2050's @2080's
3.0%

Percent ET Change

Warmer-Drier Warmer-Wetter Hotter-Drier Hotter-Wetter Central

Figure 6-12. WWCRA ProjectedCrop ET Change Assuming NorStatic Phenology.
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Projected actual ET estimates assume nestatic phenology forannual 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 shorter, which
is accounted for in nonstatic phenolagy by using growing degree days. There is less projected
impact on actual ET with nonstatic phenology than when static phenology is assumed. If static
crop phenology is assumed, percent changes in actual ET are similar to projected changes in
referenceET. Reference ET is expected to increase significantly more due to projected temperature
increases.

6.3 Potential Impacts on Water Supply and Quality

The shift in runoff to the fallwinter period and projected reduction in total runoff 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 additional carryover

001 OACA EOT I xAO UAAOO O1 AOU duwAtdtad @nsual inflowvsitd O AT T OA
CAx AT TTAO 2A0A00T EOh O OEA OEITETC T &£ OO1TT £E T A

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 on analysis of historical data.

Increased erosion and turbidity under climate change, if it occurred, would likely not significantly
affect the water quality of the Stanislaus River as it affects 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 irrigdion if spring runoff were to decrease,
particularly due to the dilution of such contaminants in reservoirs upstream of the District.
Increased water temperature could result in additional challenges to OID in controlling aquatic
plants in its distributio n system to maintain capacity, to the extent that the increase is great enough
to result in substantially increased plant growth. Increased turbidity and algae growth, if
substantial, could also pose challenges to filtering OID canal water for miehwig ation.

According to theEastern San Joaquiintegrated Regional Water Management Plan (HSBA 201
and other sources, climate change is expected to bring more frequent and more severe droughts in
the future. With changing rainfall patterns, groundwater kasins may experience leseatural

recharge in the long termHowever, Groundwater Sustainability Plan (GSP) design and
implementation under SGMA will also include projects designed to increase groundwater recharge
in the coming yearsGroundwater pumping volumes are at their greatest during droughts because
there is less surface watenvailableto meet water demandsThe inevitable times of drought
increasethe difficulty of sustainably managing groundwater basins and preventing negative
impacts to water quality./ ) $6 0 OIT 1T A ET ' 30 AAOGAT T PIi AT O AT A EI Pl |
the East San Joaquin and Modesto subbasins will allow it to play an active role in addressing these
challenges.
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6.4 Potential Impacts on Water Demand

The WWCRA suggests that crop ET Wihcrease 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. Changes in the timing of crop

planting, development, and harvest could also result in changes to the timing of irrigation demands

during the year; all impacting the NIWR. Net irrigation water requirements (NIWR) are expected to

increase for all climate scenarios presented, as shown in Figurel@. Projected NIWR increases

OAT CA A&OTi p8u O 08¢ DPAOAAT O AOOET ¢ OEA ¢n¢nédO b
AT A ¢8¢ Ol vst DAOAAT O AOOET ¢ OEA (¢mitiérdp DAOET A8
phenology for annual crops (aglescribed in Section 6.2.2.3).

m2020's @2050's @2080's
6.0%

5.0% -

4.0% 1

Percent NIWR Change

Warmer-Drier Warmer-Wetter Hotter-Drier Hotter-Wetter Central

Figure 6-13. 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 4®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 (USBR 2015).

6.5 Potential Strategies to Mitigate Climate Change Impacts

Although there is growing consensus that climate @nge is occurring, and many scientists believe
the effects of climate change are being observed, the timing and magnitude of climate change
impacts remains uncertain. OID will mitigate climate change impacts with this uncertainty in mind
through an adaptive management approach in cooperation with other regional stakeholders,
including municipalities within the District, neighboring irrigation districts, and other affected
parties. Under adaptive management, key uncertainties will be identified and monited (e.g., April
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Z July runoff as a percentage of annual runoff, total runoff, average temperature, reference
evapotranspiration), and strategies will be developed to address the related climate change

impacts. As the impacts are observed to occur, the ategies will be prioritized, modified as
needed, and implemented.

Several strategies for agricultural water providers and other water resources entities to mitigate
climate change impacts have been identified (DWR 2008, CDM 2011). These strategies include
those identified as part of the California Water Plan published in 2009 and updated in 2013 and
2018 (DWR 2010a, 2014, and 2019), as well as strategies identified as part of the California Climate
Adaptation Strategy (CNRA 2009) and as part of the Sacrante and San Joaquin Basins Study
(USBR 2016). Many of these strategies applicable to irrigation districts are already being
implemented by the District in an appropriate manner to meet local water management objectives
and will continue to serve the Distict 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

The District is implementing all technically feasible and locally costffective EWMPs

identified by SBx*7 to achieve water use efficiencymprovements in District

Reduce water demand | operations and to encourage offarm improvements. Additional actions to reduce

xAOAO AAT AT A AOA AT1T OEAAOAA 11 AT 11¢i

activities.

Asdescribed above and elsewhere in this AWMP, OID is aggressively implementing

improvements to increase operational efficiency within OID. Additionally, OIi3 an

equal owner of theTri Dam Project and Authoritywith SSJIDas well as the San

California Improve operational Joaquin RiverTributaries Authority , which seek to maximize the efficiency of system
Water efficiency and transfers | storageoperations at the regional scale. OID actively transfers water under willing

Plan seller-willing buyer agreements to satisfy agricultural, environmental, urban, and
(DWR other water needswhile reinvesting the income in capital improvements to modernize
2010a, and rehabilitate District facilities.

2014 and OID has increased its available water supply througtonservation,recycling and
2019) reuse of industrial and drainage water. In the future, OID wiltontinue to seek

additional opportunities to increase available water supply, including consideration of
opportunities to increase conjunctive management programs and rechargeotenhance
available groundwater supples during wet years in order tocompensate for reduced
recharge potential during drier years.

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 Coaliti@amd San
Joaquin and Delta Water Quality Coalitian

Increase water supply

Improve water quality
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Source Strategy Status
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
Tuolumne 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 fiskriendly schedule to
assist in meeting the rguirements of the OCAP Biological Opinion set forth by the
Practice resource National Marine Fisheries _Service,_while also benefiting _other water agencigs _
stewardship downstream. On the Stanislaus Rlve(, OID partnered wnth_ the USFWS starting in _20
to complete the Honolulu Bar Floodfain Enhancement Project on the Stanislaus Rive
Since completion, the District has continued work with Fishbio and River Partners to
ensure native habitat establishment and revegetation and is scheduled to do so
through 2022. Also, OID, through the Tri Bm Project, invests nearly $750,000
annually in fishery studies, habitat surveys, predatory monitoring, irmigration and
out-migration fish counts, etc. on the Stanislaus RiveFinally, during the winter of
2011-2012, OID constructed a managed wetlandssaart of theUnion Sloughwater
Quality Enhancement Project
OID does not serve a formal flood management role, although its irrigation and
Improve flood t.Jra.inage syst.ems provide a passivg s.ystem to collect anq convey .winter runatfa
management limited capacity. If runoff cha_ract_erlstlcs chang_e substantially W|th|_n OID in _the
future, modifications to the irrigation and/or drainage system to mitigateany impacts
will be considered.
Other strategies include cropdling, irrigated land retirement, and rain-fed
. agriculture. Under severely reduced water supplies, growers could consider these
Other strategies o S . . . : .
strategies; however, it is anticipated that climate change impacts will be mitigated
through the other strategies described.
Aggressively increase | Described above under "Reduced water demand" and "Improve operational efficienc
water use efficiency | and transfers."
Practice and promote
integrated flood Described above under "Improve flood management.”
management
Enhance and sustain | ¢ A 64 OEAAA AAT OA O AAO O0OAAOGEAA OAOI O
ecosystems
California Expand water storage
Climate and conjunctive Described above under "Increase water supply."”
Adaptatio management
n Strategy | Fix Deltawater supply | Not applicable to the District.
(CNRA Through implementation of OID's Water Resources Plan, the boundary flow
2009) P d 4| measurement program, the well field optimization study implemented as an action of
JTeserve, upgrade, andj y o IRGMP, and other OID activities, the amount of information and analysis availabl
increase monitoring, ; : )
data analysis, and _to support OI_DS water management contl_n_ues to increase substantlall_y. For example
management |mpr0ve_d dfsllvery mea_sur_emgnt and additional operational data resulting from
modernization of the distribution system have alreadyenhanced water management
capabilities and will continue to do soin the future as implementation continues
Plan for and adapt to | Projections indicate that sea levels could rise by 2 to 5 feet by 210Blowever, drect
sea level rise impacts on the District are not anticipated.
Sacramen | Reduce waterdemand | $ AOAOEAAA AAT OA O1 AAG O2AABAA xAOGAO AR
to and
Josafa:in Increase watersupply | $ AOAOEAAA AAT OA O1 ARG O)1 AOAAOGA xAOBAOD
Basins Improve operational | $ AOAOEAAA AAT OA O1 AMOEARAERAGTAQA AMITEA GA00W
(SJ;CéyR efficiency OPCOAAAR AT A ET AOAAOA 111 EOQI OET ¢ch AAOQA
2016) Improve resource | ¢ A A OEAAA AAT OA OT AAO O0OAAOGEAA OAOT O
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Source

Strategy

Status

Improve institutional
flexibility

OID coordinateswith SSJID to run the TrDam Project and Power Authority, including
consideration of opportunities to improve institutional flexibility. It also has
continuing discussions with USBR to promote carryover storage in New Melones
Reservoir to provide greaterdry year flexibility, and has dentified mechanisms for
voluntary transfers of water that facilitate greater water supply flexibility and storage
and initiated discussions with DWR and USBR regarding policies that impede
voluntary water transfers.

Improve data and
management

$ AOGAOEAAA AAT OA O1 AAO O0OAOAOOAR ODPCOA
AT A 1T AT ACAiI AT 086

6.6 Additional Resources for Water Resources Planning for Climate Change

Work has been completed at State and regional levels éwaluate 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 planning for climate

change

T

Water Resources. California Department of Water Resources Technical Memorandum. July

Final

Progressi T ) T AT OPT OAOET ¢ #1 Ei AOA #EAT CA ET O]

2006. (DWR 2006)

Climate Change and Water. Intergovernmental Panel on Climate Change.e 2008. (IPCC

2008)
AT ACET ¢ 1

Survey. (USGS 2009)

01 AT

51 AAOOAET &OOOO0OA(q #1 Eil AOA #EAT CA
Water. California Department of Water Resources Report. October 2008. (DWR 2008)
2009 California Climate Change Adaptation Strategy. CaliforniatNeal Resources Agency
Report to the Governor. December 2009. (CNRA 2009)

Climate Change and Water Resources Management: A Federal Perspective. U.S. Geological

Managing an Uncertain Future. California Water Plan Update 2009. Mfole: 1, Chapter 5.
March 2010. (DWR 2010a)
Climate Change Characterization and Analysis in California Water Resources Planning

Studies. California Department of Water Resources Final Report. December 2010. (DWR

2010b)

Climate Change Handbook for Regioh@ater Planning. Prepared for U.S. Environmental
Protection Agency and California Department of Water Resources by CDM. November 2011.

(CDM 2011)

Climate Action Plan Phase 1. Greenhouse Gas Emissions Reduction Plan. California
Department of Water Resurces. May 2012. (DWR 2012a)

Climate Change and Integrated Regional Water Management in California: A Preliminary
Assessment of Regional Perspectives. Department of Environmental Science, Policy and
Management. University of California at BerkeleyJune 2012. (UCB 2012)

California Adaptation Planning Guide: Planning for Adaptive Communities. California

Emergency Management Agency and California Natural Resources Agency. July 2012 (Cal
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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 (EWMPSs) described in California Water Code 80868 (listed previously

in Section 1.2). The Code lists two types of EWMPs: those that are 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.

Two mandatory EWMPs for all water suppliers are included in the Code. Thesme measurement of
the volume of water delivered to customers with sufficient accuracy for aggregate reporting and
adoption of a pricing structure based at least in part on the quadity 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 Band OID has
adopted and implemented a rate sticture 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

EWMP and summ®@EUAO /) $60 Ei bl Al AT OAOET T OOAOOOS8
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 has 2,001 turnouts since the
AAT DOET 1T 1 £ | )tk dudnbec af tarnouts rieedidg corrective actiorhas decreased
from 476 to 296.The turnouts in complianceserve 89% ofacreage within OID andby continuing
xEQOE /)$80 bl Al 1T AA E(hsBdsdhibedin Altdcintert B) thid meRdéhiage 5 E
anticipated to improve to 98% compliancy within four years/ ) $ 8 O $BdswEethAnDRIan is
included as Attachment B.

7.3 Volumetric Pricing (10608.48.b(2))

OID isimplementing the EWMPto adopt a pricing structure basedat least in part on quantity

delivered. In response to the requirements of SBx7, OID conducted a rate studyni2014 to

AAOAOI ETA xAOAO OAOAO OANOEOAA O OOPDPTI OO OEA S$EO
218 process, OID adopted a pricing structure based in part on the volume of water delivered in

$ARAAI AAO cmpt8 /)$50 >ehadd) andohbeic (dr a)icérbdnént, & /EE T A A
described in Section 3.8 of this AWMP. Additionally, a drought surcharge, applied on a-pere

basis, can 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 structure, OID has implemented STORM water ordering, delivery management, and

volumetric billing software since 2015.
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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 apricing 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 whosérigation 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 ndtarm 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 followingyoals: (A) More
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 drainage, (E) Improved management of Im Iemegnted
environmental resources, (F) Effective management of allater 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 systemflexibility 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 andoperate 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
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Water Code Implementation
Reference No. EWMP DeSCTIptlon Status
. : . Bein
10608.48.c(10)| Facilitate or promote customer pump testing and evaluation g
Implemented
10608.48.c(11) Designate a water conservation coordinator who will develop and implement the water managemer Being
T plan and prepare progresgeport. Implemented
. I : Bein
10608.48.c(12) Provide for the availability of water management services to water users. g
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
PR L .- e e om A s Bein
10608.48.c(14) %OA1T OAOA AT A Ei pOl OA OEA AEZZEZEAEAT AEAO 1T £ OEA eing
Implemented
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Out-of-District Surface Irrigation Agreements are annual contracts for the delivery of OID surface

water which must be gproved by the BOD each year before the start of the irrigation season. Each

UAAOh /)s$ 1 AEAO A AAOAOI ETAOQEIT 11T OEA-oAOAEI AAEI E
District Surface Irrigation Agreements. There is no guarantee that®of-District water will be

available every year, and the water is provided at a premium rate as set annually by the BOD. The
Out-of-District water rate is assessed volumetrically (per acrdoot) and a District approved

measuring devicecE O OANOEOAA O1 AA ET OOAI 1 AA SherdlotieAET OAET A
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) perent and assurance that o

tail water will leave the property. For additional information describing the conditions for receipt

of Outof-District service, refer to the Outof-District Surface Irrigation Agreement included in

Attachment C. Additionally, tke pricing structure for existing and proposed Tier Il annexations into

OID will be based at least in part on quantity delivered and assessed through volumetric

measurement at the delivery point.

7.4 Additional Locally Cost Effective EWMPs

CWC810608.48crequE OAO ACOEAOI OO0OAT xAOAO OOPDPI EAOO OF Ei
i AAOOOAOG AOA TTAAITT U AT 00 AEEAAOEOA AT A OAAET EAAI
general operation of the District, OID is implementing all of these measures, eptene 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 isot technically feasible for OID becausednds with
exceptionally high water duties or whoselirigation 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 surfacewater to sustaining the

regional aquifer for agricultural and municipal uses alternative land uses are not desirable.
7.4.2 Recycled Water Use (10608.48.¢(2))

OIDis implementing the EWMP to facilitate use of available recycled water. The Distratcepts
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 th®istrict, the utilization of treated M&I discharge
from the City of Oakdale in the northern OID service area is being evaluated.
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7.4.3 Capital Improvements for On -Farm Irrigation Systems (10608.48.c(3 ))

OIDis implementing the EWMP to facilitate capital improvenents for on-farm irrigation systems.
Past District actions have included etive cooperation with OID water users and the Natural
Resource Conservation Service (NRCS)faxilitate on-farm improvements through the NRCS
Environmental Quality Incentives Progam (EQIP program. The District often suppliegechnical
assistanceto 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 three times
each season, allowing customers the opportunity to monitor water use dsrelates 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 and
groundwater supplies by setting water ratesbelow the cost ofgroundwater pumping to promote
the use ofsurface waterto provide direct and in-lieu recharge of the underlying groundwater
system. Finally, in recent years, OID has continued operating its distribution system further into
October, allowing for growers b 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 anchas 105 miles of concrete linedanals and 100 miles of buried
pipeline that reduce seepage relative to the original unlined conditionAs part of the WRP, OID has
invested and plans to continue to invest nearly $80 million in main canal and tunnels
improvements and canal and lateral rehbilitation as well as $45 million in pipeline replacement
through 2030. Since 2006, OID has invested $35.5 million in main canal and tunnel improvements,
$14.5 million in canal and lateral rehabilitation, and $13.9 million in pipeline replacement. A tak

of $20.6 million, $5.6 million, and $7.1 million have been invested in these projects, respectively,
since 2014. These projects reduce seepage in aging canals and pipelines that would otherwise
occur, as well as providing maintenance and operational befits. The District has determined that
additional lining or pipeline conversionof the 125 miles of earthen canals that remain is not cost
effective based on reduced seepage losses alogieen the benefits of distributed groundwater
recharge provided by unlined canals.

In addition to lining and pipeline conversion, he District completedthe Robert Van LierRegulating
Reservoir in 2001 and the North Side Regulating Reservoir in 2010. ATQA 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
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reduction associated with current implementation of TCC is estimated to be up to 5,000 to 7,000 af
annually.

After the successful completionoOEA $EOOOEAOGO PEIT O 471 OAnhthet EAT T Al
Claribel and the Cometa lateralgOID 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 dat&ID has implemented TCC on

I OAO o1t T EITAO T &£ 1 AOGAOAI O xEOEET OEA $EOOOEAO8 4E
and regulate distribution system operational flows.

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. Angmary 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
acres to almost 41,000 acres (63%f the District) between 2012 and 2019. A majority of these
land conversion projects involve onfarm irrigation improvements to convert from flood to micro
or drip irrigation. OID has worked closely with local irrigation design companies to ensure exisg
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 able to utilize surface
water from OID as much as possible.

Regulating reservors, automated lateral headings, and TOtve 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 patrof 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 te WRP in 2006, OID has investedore than $13.3
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 $13.3 million invested. Specifically,
this occurswhere 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 outfatiusture.
Additionally, OID has investechearly $3.4 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 operating its
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.
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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 5,600 af annually (Section
5.6.1),

1 Interception and reuse of approximately 2,100 af per year of tailwater entering the OID
distri bution system (Section 5.7.1),

1 Gravity flow and lift pumping of approximately 19,500 af per year to the neighboring
districts of MID, SSJID, and CSJWCD (43 percent of total boundary outflows; see Section
5.6.2),

1 Continuing irrigation of the annexed, 766acre V.A. Rodden property with recovered
drainwater, and surface water.

1 Implementation of nearly $1.8 million in outflow management and reclamation projects as
part of the WRP (Section 8).

Additionally, private drainwater recovery in OID results in the reug of approximately 4,400 af of
tailwater and spillage annually. Spillage and tailwater leaving OID and not recaptured by
neighboring districts are available for beneficial use by other downstream water users.

OID has evaluated the costffectiveness of aditional drainwater collection. Due to tailwater being

a relatively unreliable source of supply, the capital cost of capturing and recirculating tailwater

AgARAAO OEA AAT AEEOOS I 00T 1 AGET1T 1T &£ OEA $EOOOEAO
potential to dramatically reduce spillage through spillage prevention (as opposed to spillage

recovery). As a result, OID is pursuing additional reduction of operational spillage through

implementation of TCC and promoting improved offarm water managementto reduce tailwater

through improved delivery flexibility and implementation of a voluntary on-farm water

conservation program. 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
including continued consideration of additional groundwater pumping facilities (to increase
available groundwater supply), implementation of outflow management mjects to increase
effective surface water supply, maintenance of existing groundwater and reclamation pumping
facilities, strategic pricing and customer service improvements to encourage use of available
surface water supplies, updating surface water shitage 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 managemert initiatives including SGMArelated activities and GSP development and
implementation in both the Eastern San Joaquin and Modesto subbasitig Stanislaus and
Tuolumne Rivers Groundwater Basin Association (STRGB&FA the San Joaquin County
Groundwater Basin Authority JPA, and the Stanislaus County Groundwater Technical Advisory
Committee. As a means of achieving-lieu groundwater recharge, OID has annexed over 10,000
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acres of lands formerly reliant solely on groundwater for irrigation since 2006. 8ep percolation of
applied OlIDsurface water and seepage from OlBanals and drains are also a critical source of
groundwater recharge to maintain a sustainable groundwater supply for users within and
surrounding OID.

The STRGBAas supported USGS in thgevelopment of a simulation/optimization model that
consists of a transient model of groundwater flow coupled with optimization tools Potential areas
for rechargehave also been identified as part of the STRGBA Recharge Characterization Report

The implementation of TCC also results in canal reaches that arentinuously 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 increasesW from canals down to the
groundwater system. Ongoing studies are evaluating and quantifying the benefits of this.

Finally, OID is enhancing groundwater production capability within the District to augment surface
water supplies throughreplacement, constuction and rehabilitation of OIDgroundwater
production wells. The goas of these improvementsare to improve the reliability of groundwater
production capacity within the District and to implement a coordinated strategy for groundwater
production. As pat of the WRP, OID identified $14 million in groundwater well projects and has
invested nearly $4.1 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. . To date,
OID has installed and automated 119 headgates, inline lateral control structures, turnouts, and
boundary outflow sites for flow, level, and position control.Additionally, 67 of these operate in TCC
and fully automate 34 miles of canals. Allowing for automation and remote monitoring of 37
headgates, 74 inline lateral control structures, seven turnouts, and one boundary outflow facility.
In addition to theseautomated distribution facilities, OID has installed 114 flow monitoring

facilities equipped with remote monitoring. These facilities consist of 14 headgates, 8 inline lateral
structures, 72 turnouts, 13 boundary outflow facilities and six pumps. Aese improvements
contribute to increased delivery flexibility and steadiness as well aseducedoperational spills from
the OID distribution system As part of the WRP, OID has invested more than $13.3 million in flow
control and measurement structure projectssince 2006 and nearly $5 million since 2014.

OID plans to continue to strategically implement TCC and other improvements throughout the
$EOOOEAO ET OEA Z£OOOOA AO &£O1 AET ¢ AAATT AO AOGAEI AA
control and regulate distribution system operational flows. It is estimated that the remaining effort

have the potential to substantially reduce operational spillage and will require the installation or

rehabilitation of over 170 canal structures, and installation of ger 220 automated gates and

associated controls at a cost of approximately $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 (www.pumpefficiency.org) on the OID web site (www.oakdaleirrigation.com)

Additionally, through participation in the STRGBA, OID together with Modesto ID received a grant
to evaluate groundwater pumping efficiencies for irrigation and domestic spply. A welkHfield
optimization study (Phase I) was completedthat included pump tests for OID wells,
recommendations for improvements at each well site and prioritization of energy efficiency
improvements (GEI 2007)

7.4.11 Designate Water Conservation Coordina tor (10608.48.c (11))

OID isimplementing this EWMP by continuing to have a designated/ater Conservation

Coordinator (to develop and implement the water management plan and progress reports)rhis

position was established h October 1997andEO A OOOAT O1 U A&AEI1 1 AA AU OEA
Manager.

7.4.12 Provide for Availability of Water Management Services (10608.48.c (12))

OID isimplementing this EWMP by supporting the Oakdale CIMIS station, including assisting in
station installation in 2004 and station relocation in 2017 assisting with continued maintenance at
the site and providing alink to

CIMISoOE A $ EvisiteE A 0| g

(Figure 7-1). Additionally, OID 5{(‘\\@ Emergency Conlcts | CanlactUs | Pay Domestic Water Bl | Pay Ag Water Bl | Manage My Water Accoun
disseminatescooperative

extension and other agricultural - AboulODD-  ContactUs -

information through web site

links and in periodic newsletters i Additional Links

(Figure 7-2) mailed to customers. NN ik lowii T bom P

OID also offers necost onfarm eVt esses oot ot
water irrigation consultations and >
review upon request and as
associated circumstances arise

and recently developed an online [riseaa

portal through which historical
and current water use information Figure 7-1. OID WebSIte\NIth Link to CIMIS.

COPYRIGHT © 2021 OAKDALE IRRIGATION DISTRICT HOURS: 730 AM. TO 500 PM MONDAY-THURSDAY

POWERED BY STREAMUNE | SIGN IN

is available to customers and with
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updated Surface Water Shortage Policy for Level | 7="%aga save A m
Two shortages to allowsin-district transfers e S TN

'q SOUTH SAN JOAQUIN
between customers when their allocation is S IRRIGATION DISTRICT
exhausted. Jan. 10,2019

Contact: Steve Knell, OID general manager, [209) B40-5508 or srknell@oakdaleirrigation.com
Peter Rietkerk, SSIID general manager, (209) 249-4645 or prietkerk@ssjid com

7.4.13 Evaluate Supp“er Policies to Allow 0ID, SSJID join in lawsuit filed against state
More Flexible Deliveries and Storage over plan to increase river flows
(10608.48.¢c (13)) oo o uterty (513) 5 et e She ot £ g o0 roATE Y mresce o

in the Stanislaus and two other rivers.
The injunction request was filed in Tuolumne County Superior Court against the State Water Resources
ol 1 1 H Control Board over its propesed Bay-Delta Phase 1 unimpaired flow proposal, adopted Dec. 12, 2018.
OID isimplementing  this EWMP through ongoing | s 2 ik e oo vasne cova oo o v
. . . . read the lawsuit, please go to www.SavetheStan.org)
cooperation and discussion with the USBR. One ,
The lawsuit contends that the water board’s plan to require 40% in unimpaired flows, with a range of
AT N - ] = s 30% to 50% between February and June, “directly and irreparably” harms the SJTA members. The plan
AGAT D1 A pEIDIt Of Q) VEATED ACt CONLIACE | s cimmmmm oo rsct were s spon oy e 515 meoes sperece o
. . . . agricultural production, municipal supply, recreational use, hydropower generation, among other things.
Implementation will also cause direct impacts to groundwater resources relied upen by the SITA
with Reclamationto gain carryover storage in memiber agentics " These apacts il devastate ol water upples for g and e communities and
. . severely impact the regional economy.
New Melones Reservoir to provide greater dry _ _ _
“We file suit not because we prefer conflict over collaboration. On the contrary, we continue to
T H - . . encourage and participate in settlement discussions on our rivers, and suppart science on the Stanislaus
year flexibility. OID actively attempts to identify Bt we s e a1 ISPUaR reSpOTSIARY 10 Feseve S 25 G Ak roteetour a2 7 Lo
. customers,” said Peter Rietkerk, General Manager of the SSJID.
meChanlsmS that a”OW for VO|untary tranSferS Of The lawsuit claims that “the board’s own analysis estimates the project will impact more than 1 million
. . . . . acres of agricultural land in the San Joaquin Valley, the majority of which, 65% is designated as ‘prime’
water within and outside of its sphere of influence | e s frmians. or femiendofssiewice mperience.
“It's the decimation of  large portion of agriculture in the middle of the nation’s most productive food

that faClIltate greater Water Supply ﬂeleiIlty and belt that should concern everyone,” said Steve Knell, General Manager of the OID. “All this loss of

productive agriculture to gain 1,103 mare salmon a year — per the state’s own analysis — doesn’t make

storage. OID actively participates in initiatives
that affect its water users including the process ~ Figure 7-2. Excerpt from May 2015 Issue
to implement the Water Conservation Act of of OID Pipeline Newsletter.

2009 (SBX?7).

Additionally, OID parinered with SSJID and, together with the TriDam Projeand Power Authority,
launched Save the Starapublic education program to inform the public about the NOAA Biological
Opinion (BO) for the protection of Central Valley steelhead from the operations biew Melones
Reservoir. In particular, the district is concerned that the BO reasonable and prudent alternatives
would result in an empty New Melones Reservoir in approximately 1 of 6 years.

OID has identified mechanisms for voluntary transfers of waterhiat facilitate greater water supply
flexibility and storage and is engaging DWR and USBR in discussion aimed at removing
impediments to voluntary water transfers. These 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.

7414 %OA1 OAGA AT A )i POl OA wAEAEAEAT AR 1T £ 30PpbPI EAOG

OID isimplementing this EWMP byemploying a pump technicianthrough / ) $w&lCestablished
program to test and evaluatehe 70 pumps within the OID boundaries These pumpsinclude:

1. 24 deep wells to supplement surface water deliveriegconjunctive use EWMP)
2. 41 reclamation pumps to reuse drainwater withinOID or lift water to the neighboring
distribution systems of MID and SSJID (spill and tailwater recovery EWMP)
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3. Onedeep wellwith a variable frequency drive (VFD)pump added (Furtado)(conjunctive
use EWMP)

4. OneVFDbooster pump (Clavey)
5. Three pumps from the Stanislaus Riverne 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
comparison to pump levelto 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 performance. These compongn
include but are not limited to bearings, impeller shaft, and impeller replacement. . Finally, an

ET £#0AOAA OEAOI 1 COAPEEA OOOOGAU 1T &£ A1l AAOOEAAI
recently completed. This survey allowed OID to identify energps$ses occurring within the pumps
electrical components and take corrective action to reduce these losses.

OID has budgete&14 million under its WRPfor maintenance andongoing development of
groundwater production through strategic identification of deepwell sites to supplement surface
water supplies and increase flexibility for water users.Since 2006 OID has spent $4.1 million on its
deep well sites and plans to continue to make improvements to these locations by installing
sounding tubes on existing vells without them to allow for measurement of water levels for both
monitoring and operational efficiency review, evaluating the costs and benefits of installing VFDs
on these pumps and planning for VFD installation when financially feasible and beneficial
opportunities are found, and SCADA integration.

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 watemanagement. Water conservation is

Al 01 AAGETT AT O /1)$80 EEOOI ouU AT A OEOEITAOU EI

Under the WRP, the temporary transfer of water made available through conservation is the
mechanism by which infrastructureand operational 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 listed EWMP is provided in Table-2.
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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 ofvater 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 usingSBR
metergates and constant head orifice (CHO) metergates where
applicable and other types of new standardized turnout
measurement devices where not applicable.

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.

Implementation of Storm water ordering and delivery
management software.

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

Development and implementation ofa Water Measurement
Plan for customer deliveries (Attachment B); implementation is
currently about 90% complete (62,468 acres of 69,890 acres).

Continue to dedicate annual budget linétem for turnout
replacement and continue replacement of turnouts requing
corrective actions.

Continue implementation of Water Measurement Plan
(Attachment B).

10608.48.b(2)

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

Being Implementec

3.

Conducted a rate study taletermine rates required to cover
cost of service, conducted Proposition 218 rate update, and
established and implemented a rate structure based in part on
volume of water delivered.

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

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 Managem

ent Practices

10608.48.c(1)

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

Not Technically
Feasible

Lands with exceptionally high water duties or whose irrigation contributes to significant problems are not found within the District boundaries, nor

xEOEET

or significant problems from occurring.

I £ )1 £ OAT AAS

&OOOEAOQI T OA éaxceptiprinlavérer Quiids

1. SconzaCandy cooling water discharge is captured yeamound 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 Implementec 2. FC.JOd. processing water is applied directly to lands within the addlt_|onal use of recycled "_V?‘tef- .
d h | District. 3. Continue to evaluate the utilization of treated M&I discharge fron
0es not harm crops or soils 3. The utilization of treated M&I discharge from the City of Oakdale the City of Oakdale.
within OID is being evaluged.
10608.48 Facilitate financing of capital improvements for oafarm Being Imol ; 1. OID provides technical assistance to growers implementing en 1. Continue technical assistance to growergnplementing on-farm
48.c(3 irrigation systems €ing Impiementec 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

Expand line or pipe distribution systems, and construct
regulatory reservoirs to increase distribution system flexibility
and capacity, decrease maintenance and reduce seepage

10608.48.c(5)

Being Implementec

Constructed Robert Van Lier Reservoir in 2001 and constructed
the North Side Regulating Reservoir in 2010.

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.

Invested $63.9 million in main canal and tunnel improvements,
canal and lateral rehabilitation, and pipeline replacement since
2006 ($33.4 million since 2014).

Implemented TCC on over 34 miles of laterals to better regulate
system flows and increase distribution system flexibility.

_ . 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 atiere > continue to promote use of available surface water supplies.
more of the fgl!owmg goals: g’.‘ltle syst;m,.\t/)vnh Lughher rates for hlr?her water Illjse'. Volumetric 3. Continue operating distribution system later in the year tcallow
(A) Morg efﬂgent water use at farm level, ills are distributed three times each season, allowing customers growers to use surface water for postharvest irrigations in lieu of
(B) Conjuncnve use Of groundwater to monitor water Usage asit relates tO tlel’ed Wate'l’ 'I’ates private pumplng
(C) Appropriate increase of groundwater recharge throughout the season and encouraging more efficient water use
10608.48.c(4) o . ’ Being Implementeg OID promotes conjunctive use of groundwater by setting water
(D) Reduction in problem drainage, .
) rates to promoteuse of available surface water.
(E) 'mPFOYed 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 for growers to use surface
year by adjusting seasonal pricing structure based on current water for post-harvest irrigations in lieu of private pumping.
conditions. Additionally, OID deep wells carbe rented outside of the
irrigation season at cost by growers for irrigation purposes.
Concrete lined approximately 3.3 miles of South Main Canal ang 1. Continue to implement WRP main canal and tunnels improveme
tunnels in 2010. projects.
Concrete lined 105 miles of canals. o 2. Continue to implement WRRcanal and lateral rehabilitation
Repaired0.55 miles of deteriorating concrete lining in 2019. .
, ) . T . projects.
Replacedover 100 miles of canals with buried pipeline including : . o .
roughly one mile between 2016 and 2019 3. Continue to implement WRP pipeline replacement projects.
4. Continue with next phases of Districtwide TCC implementation
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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, gravers are typically provided water within 72 hours of
placing their order with OID.

Invested more than $13.3 million in flow control and
measurement improvements including TCC, $6.3 million in
construction of the north side regulating reservoir and nearly 8.4
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 anneation, and to system
improvements and modernization, arranged deliveries have
increased from approximately 23k acres in 2012 to over 42k acr¢
(and 65% of District) in 2019.
OID has worked closely with local irrigation design companies tg
ensure existing @D 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 itsistribution
system further into October, allowing for 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 purpo®s.

w

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.

10608.48.¢(7)

Construct and operate supplier spill and tailwater recovery
systems

Being Implementec

=

Two drainwater recovery systems irrigate more than 760 acres.
OID coodinates with and supports private landowners with an
interest in capturing and reusing drainwater in OID drainage
facilities.

Reclamation pumping within OID to recover approximately
5,600 af annually.

Interception and reuse of approximately 2,100 af per year of
tailwater entering the OID distribution system,

Gravity flow and lift pumping of approximately 19,500 af per
year to the neighboring districts of MID, SSJID, and CSJWCD.
Automation of the DistricO8 O 1 AOAOAT O O1 b(Q
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 $1.8 miibn in outflow management
and reclamation projects since 2006.

w

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 reclmation projects.

Continue with next phases of Districtwide TCC implementation.
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Water Code Implementation
Reference No. EWMP Status Implemented Activities Planned Activities
1. OID water rates encourage use @vailable surface water supplieg Continue active participation in GSP development and
2. OID improvements in flexibility in water ordering by and delivery implementation in both the Eastern San Joaquiand 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 reginal 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 sals and transfers to
Eastern San Joaquin and Modesto Subbasins and the developm provide in lieu recharge and decrease reliance on groundwater.
of the USGS groundwater model of the Modesto Subbasi Continue improving flexibility in water ordering and delivery to
4. OID and the City of Oakdale are evaluating delivery of OID surfg encourage use of surface water and discourage surface users fr
water for irrigation of city parks, which otherwise depend on converting to groundwater.
groundwater pumping. Continue to implement WRP groundwater well, reclamation, and
5. Potential groundwater recharge areas have been identified as pq outflow management projects.
of the STRGBA Recharge Characterizati Report. Continue with next phases of Districtwide TCC implementation
6. OID has maintained and enhanced groundwater production and evaluation of impacts.
capability, investing nearly $4.1 million since 2006. Continue operating the distribution system into October to
10608.48.¢ Increase planned conjunctive use of surface water and , 7. Inrecent years, OID has continued operating its distribution provide surface water for postharvest irrigations and to make
.48.¢(8) L . . Being Implementec : ) L . .
groundwater within the supplier service area system further into October, allowing for growers to use surface district pumps available to growers for either postharvest
water for post-harvest irrigations in lieu of private pumping. irrigations or frost protection.
Additionally, OID deep wells can be rented outside of the Review and revise Surface Water Shortage Policy as needed to
irrigation season at cost by growers for irrigation purposes. provide flexibility to customers and increase planned conjunctive
8. OID makes district pumps available for frost protection outside o use of sirface water and groundwater.
the irrigation season when surface water is not available.
9. Automated TCC canal reaches are continuously ponded
throughout the irrigation season, which is a change from
historical practice of lowering canal water levels in between
rotations. The continuously ponded waterin the canals potentially
increase seepage flow from canals down to the groundwater
system. Ongoing studies are evaluating the impacts of this.
10. OID has achieved idieu groundwater recharge through
annexation of over 10,000 acres since 2006.
11. Updated Surface Water Shortage Policy to allow-district surface
water and private groundwater transfers between customers in g
Level Two water shortage.
1. Automated inlets and outlets to the regulating reservoirs. Continue to automate or install additional flow monitoring
2. Installed and automated 119 headgates, lateral control structure devices on canals and pipelines when and where beneficial to d
turnouts and boundary out flow sites for flow, level, and position So.
control. 67 of these sites operate in downstream control and full Continue with next phases of Districtwide TCC implementation.
10608.48.c(9) | Automate canal control structures Being Implementec automate 34 mil.e.s of canals. o . Continue to implement other WRP flow control and measuremer
3. Installed an additional 107 flow monitoring devices on headgateg structure projects.
lateral control structures, turnouts and boundary out flow sites.
4. OID has invested more than $13.3 million in flow control and
measurement structure projects since 2006 (and nearly $4.8
million since 2015).
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 Implementeg 2. Alink to the PG&E Advanced Pump Efficiency Program is
provided on the OID website.
Designate a water conservation coordinator who will develop 1. Designated a Water Conservation Coordinator in October 1997. Continue to employ a designated Water Conservation
10608.48.c(11) |and implement the water management plan and prepare Being Implementec Coordinator.
progress report.
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Water Code

Implementation

Reference No. EWMP Status Implemented Activities Planned Activities
A link to the Calibrnia 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 conjunctio 2. Continue periodic newsletter to customers.
with DWR staff. 3. Continue to offer nacost onfarm irrigation consultations and
Links to the cooperative extension and other agricultural review.
information is provided on the OID website. 4. Continue to promote and develop online portal that preides
Provide for the availability of water management services to ' A periodic newsletter is prqv!deq to customer_s. _ Water use information and pptions for customers .
10608.48.c(12) Being Implementeg OID offers necost 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 historicaland 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 watershortages.
Continued discussions with USBR to promote carryover storage 1. Continue discussions wih USBR to promote carryover storage in
New Melones Reservoir to provide grer flexibility when water New Melones Reservoir to provide greater flexibility when water
shortages occur. shortages occur.
Identified mechanisms for voluntary transfers of water that 2. Continue discussions with DWR and USBR regarding policies th
Evaluate the policies of agencies thatrovide the supplier with facilitate greater water supply flexibility and storage and initiated impede voluntary water transfers.
10608.48.c(13) | water to identify the potential for institutional changes to allow |Being Implementec discussions with DWR and USBR regarding policies that impedg 3. Continue active participation in iritiatives that affect its water
more flexible water deliveries and storage. 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 of 70 pumps within OID 1. Continue testing and evaluatiorprogram for existing pumps.
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 operational
Integrated 6 pumps into the OID SCADA system. efficiency review.
10608.48.c(14) | %OA1 OAOA AT A EI DOl 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 Vable
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 efficientvater 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 occurfive 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 havenccurred in the past and are expected to occur in the
future.

The value of evaluating water use efficiency (WUE) improvements (and EWMP implementation in

CAT AOAT q A£O01Ti1 1)3$80 PAOODAAOEOA imBlémeridtion Brd &8O E £U x E
EAAT OEAU OEI OA AAAEOQOEIT Al AAOGEIT O OEAO EIT A OEA b
-AT ACAT AT O 1 AEAAGEOGAOG | AAOGAOEAAA ET COAAOAO AAODAE
continues to be to protect and develop @ 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 hat 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 farnetrel, and to meet changing
environmental and other demands that affect the flexibility with which the District can deliver and

store water. A result of these efforts is that OID has embarked on implementation of its-28ar,
comprehensive Water Resource® 1 AT j 720q O EI bOi OA OEA $EOOOEAOS
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 managementtams affect

the water budget (Davenport and Hagan, 1982; Keller, et al., 1996; Burt, et al., 2008; Clemmens, et
al., 2008; Canessa, et al., 2011). Accordingly, any evaluation of EWMP implementation and WUE
improvements for OID must consider how water bue AO AEAT CAO OAI AOGA OiF OEA ¢
water management objectives. For example, flows to deep percolation and seepage that could be
considered losses in some settings are critical to maintain the lortigrm 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 of the underlying groundwater system. Other flows thaould be
considered losses at the District or farm scale such as spillage and tailwater, respectively, are also
recoverable. For example, spillage from the OID distribution system is available for beneficial use

by downgradient water users and is activly 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 evaporatiand
eval OAOEI 1T 4&Oi i EOOECAOEIT ADPDPI EAAOEIT 8 4EAOA AT
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 1T AAAMOIDOAEI 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 ideification of 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 cranges in flow path quantities and timing for any given change in water
management.

Even where comprehensive, multyear water budget have been developed, evaluating water
budget impacts and WUE improvements is not a trivial task. Issues of spatial amdniporal scale
and relatively small changes in flow paths resulting from many water management 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 measuremegtreatly complicate the evaluation of
water budget impacts. The implications of recoverable and irrecoverable losses at varying scales
complicate the evaluation of WUE improvements, and consequential, potentially unintended
consequences must be consideredBurns 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 implemetation. A brief discussion of the benefits 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 implementation of each EWMP by OID is provided in Tabk37

24 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 i 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
(1) customers with sufficient accuracy Implemented . .
Earm Deliveries Volumetric pricing could create a modest incentive to reduce ofarm E:r?gf(i:ggl?gsﬁaee:acg:‘iﬂznurneds:rllt sir|]n rercci)LlIJ%ed?Nater
. ' | deliveries, primarily through reduced tailwater and deep percolation. In 9 ying g
Tailwater, Deep 2 . : system.
10608.48.b | Adopt a pricing structure based at least in Being Percolation of aggregate, reduced deliveries result in decreased system inflows and
(2)' . art on quantity delivered Implemented Applied Water corresponding reductions in drainage outflows. Available water not diverted Reduced drainage outflows from tailwater result in 2
P q y P S psetem Inflows' could allow for service area expansion (annexation) or be available for reduced water a\?ailable for beneficial use b
Dr;/ina e Outflov(/s transfer. Additionally, water quality benefits may occur through reduced downaradient aaricultural or environmental )\/Nater
9 tailwater and deep percolation. usersg 9
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 limitereduction in required surface
10608.48.c | otherwise would not be used %eneficiall Bein System Inflows supply. Recycled water use directly by irigators reduces the demand for OIC Recycled water is of diminished quality as
T o Y, 9 y .~ | deliveries, further reducing required surface supply. Available water not Y quaiity
(2) meets all health and safety criteria, and does Implemented Farm Deliveries diverted could allow for service area expansion (annexation) or be avable 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 E:r?:f(i:gglc:ggr?aeegcg:‘itr:znuf;grllt sir;n rer(z)tljjcn?jc\i/vater
. ' | resultin limited reductions in on-farm deliveries through reduced tailwater 9 ying g
Tailwater, Deep . o : system,
10608.48.c | Facilitate financing of capital improvements Being Percolation of and deep percolation. In aggregate, reducetliveries result in decreased
(3). . for on-farm irrigation systems Implemented Applied Water system inflows and corresponding reductions in drainage outflows. Available Reduced drainage outflows from tailwater result in 2
9 y P s psaem Inflows’ water not diverted could allow for service area expansion (annexation) or be reduced water a?/ailable for beneficial use b
y ' | available for transfer. Additionally, water quality benefits may occuthrough : . . y
Drainage Outflows X . downgradient agricultural or environmental water
reduced tailwater and deep percolation. LUSers
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, L - L o , Consequential effects of volumetric pricing are the
(C) Appropriate increase of groundwater Volumetric pricing will incentivize goal (A), resulting in onfarm benefits as same as described for the voimetric pricing EWMP
pprop 9 described for the volumetric pricing EWMP (10608.48.b(2)). pricing
recharge, . (10608.48.b(2)).
10608.48.c (D) Reduction in problem drainage Being Varies 2
(4) (E) Improved marl?a ement of ge. Implemented Provision of surface water at lower rates than the cost of groundwater Manv of these efficiency improvements require the
environr%ental resour%es pumping and for a longer period incentivizes goals (B) and (C) and improves use Zf electricity as a cgm gnent increasi?1 the
. ' the reliability of regional water supplies. y P ' 9
(F) Effective management of all water need for greater energy demands.
sources throughout the yea 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 percaltion 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 improvernts and groundwater system.
10608.48.c construct regulatory reservoirs to increase Being o I e
5) distribution svstem flexibility and capacit Imolemented Deliveries, canal and lateral rehabilitation as well as $45 million in pipeline replacement 2
Y y pacty. 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 :
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 resalt
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 ordemg 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 reduced a modest amount due to reduceéep beneficial recharge of the underlying groundwater
Increase flexibility in water ordering by, and . briage, 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 . . X
Applied Water In aggregate, reduc_ed recoverz_ible losses at the_ farm and district scale result ava_|lable for benef|0|al use by downgradient
; ' 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 reclamgtlon pumping, tailwater m_terceptlon, an_d_spll_lage Reduced drainage outflows result in reduced water
prevention and planned implementation of approximately $17 million n . g .
. . available for beneficial use by downgradient
System Inflows, | outflow management and reclamation projects as part of the WRP have and aaricultural or environmental water USers
10608.48.c | Construct and operate supplier spill and Being Operational will continue to substantially reduce drainage outflows from OID. As a result, 9 '
@) tailwater recovery systems Implemented Spillage, Tailwater, | reduced outflows results in decreased system inflows. Available water not - : .
. i : . . . Many of these efficiency improvements require the
Drainage Outflows | diverted could allow for service area expansion (annexation) or be available L . :
o . . use of electricity as a component, increasing the
for transfer. Additionally, water quality benefits may occur through reduced
. need for greater energy demands.
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 surfacewater in wet years to minimize .
water and groundwater within the supplier ; Not Sgnificant 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 il Eff 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 reduced a modest amount due to reduced deep - pp i
! . . . . : beneficial recharge of the underlying groundwater
Spillage, Farm percolation and tailwater. System improvements&sult 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 . . .
: ; . . available for beneficial use by downgradient
Applied Water, decreased system inflows. Available water not diverted could allow for . .
X . i . . o agricultural or environmental water users.
Drainage Outflows | servicearea 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 awvater 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 iimited reductions in Reduc_:e_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 2 . . system.
. A . ; aggregate, reduced deliveries result in decreased system inflows and
10608.48.c | Provide for the availability of water Being Percolation of . . ; ; g .
. ; corresponding reductions in drainage outflows. 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. LUSErs
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 abiw for limited improvements in system | spillage could rewlt 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.
y i POT OAA DOI PEIT C pdmeseEmdpadkitziAgtepairgaand ) $
10608.48.c Evaluate and improve the efficiencies of the Being None replacement based on pump evaluations results in decreased energy deman Not Sianificant
(14) OOPPI EAOG6O POIi PO8 Implemented and reduced pumping costs for OID and increases pump reliability. There arg 9
no direct impacts to water budget flow paths.

Notes:
1. Although delivery measurement does not directly affect any flow paths, it will provide the basis for improved understandind the overall water budget in the future.
2. OID works to balance tradeoffs between incentivizing offiarm 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.
4. Yi bl AT AT OAQGETT 1T &£ OEA 1 7-0 AtioiACodrdinator/Vater Opetationd Manaderd Genetal Mataded) @l other staff as appropriate is the mechanism by which all EWie implemented and targeted benefits are realized
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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. Theapgf AAAET EOU T £&2£ AAAE %7-0 O AAAE 75% EI BPOI
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
downgradient users (e.g. evaporation and flows to salt sinks).

Reduce Irrecoverable Losses

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).

)y I DPOT OA OEA 0OO0DD I, Buk@ 6oBveyA doirbl Faduldeliei
available water supplies to meet customer demands.

Increase Local Flexibility

Increase flow in natural waterways to benefit fisheries or meet other

Increase InStream Flow . .
environmental objectives.

Improve Water Quality Increase thequality of targeted water bodies (i.e. streams, lakes, or aquifers)

Improve Energy Efficiency | Increase the efficiency of water supplier or customer pumps.
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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. | Measure the volume of water delivered to Being :
. . No Direct WUE Improvements
b (1) customers with sufficient accuracy Implemented
10608.48. | Adopt a pricing structure based at least in Being v v
b (2) part on quantity delivered Implemented
Facilitate alternative land use for lands with Not
10608.48.c .ex'cep'tlonally h|gh water plu'qe;s or whose Technically Not Applicable to OID
(1) irrigation contributes to significant .
) X ) 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.c | Facilitate financing of capitalimprovements Being
T \Y \%
3) for on-farm irrigation systems Implemented
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 v v
(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 V \ V \Y/
(5) ; : Implemented
capacity, decrease maintenance and reducg
seepage
Increase flexibility in water ordering by, .
10608.48.c and delivery to, water customers within Being \Y V
(6) : L Implemented
operational limits
10608.48.c | Construct and operate supplier spill and Being v V v
@) tailwater recovery systems Implemented
10608.48.c Increase planned conjunc_tlv_e use of sur_face Being
water and groundwater within the supplier \Y
(8) : Implemented
service area
10608.48.c Automate canal control structures Being V V V
9) Implemented
10608.48.c | Facilitate or promote customer pump Being v
(20) testing and evaluation Implemented
De5|gqate a waterconservation coordinator . The activities of the Water Conservation Coordinator and other OID staff tg
10608.48.c | who will develop and implement the water Being hi . h bl . £ th
(12) management plan and prepare progress Implemented achieve WUE |mprovem_ents t roughmp ementation of the EWMPs are
report described individually by EWMP.
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 suppller_wn_h water to identify Being
the potential for institutional changes to V V
(13) . o Implemented
allow more flexible water deliveries and
storage.
10608.48.c | Evaluate and improve the efficiencies of the Being v
(14) OOPPI EAOG6O POIi PO8 Implemented

1. Water generated ty EWMPsthrough WUE improvements is stored in New Melones (NM)n a "Conservation Account" set ugor
SSJID and OID under the 1988 Agreement with the USBRe account has a total limit of 200,000 acre feeVater in excess of
demand after eachirrigation season (ending September 30th of each year) is placed in that accounwithdrawals or access tahe
accountare contingent upon certain parameters, one of which being inflow to NMAhen the account is full there can be no more
savings and all excess water abouwle account limit goes into the USBR storage account for Nt that point, SSJID and OID have
no control over how the water is managedIt can be used to meet fish flows, water quality objectives or made available to CVP
Contractors.
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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 None, Limited, Modest,
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 relative to no historicalhnplementation and relative to the time
of the last plan (adopted in 2015). Future WUE improvements are estimated for five years in the
future (2025) relative to 2020 and for ten years in the future (2030) relative to 2020. The result of
this evaluation is provided in Table 76.

OID will continue to seek out and implement water management actions that megs overall water
management objectives and result in WUE improvements. OID staff regularly attend water

i AT ACAT AT O AT 1T ZAOAT AAO AT A AOGAI OAOGA OAAETT 11 GCEAAI
management objectives and regional setting. The continuingview of water management within

OID, coupled with exploration of innovative opportunities to improve water management will

result in future management improvements by OID and additional WUE improvements.
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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 sufficient Being No Direct WUE Improvements
(1) Implemented
accuracy
10608.48.b Adopt. a pricing structure ba}sed at Being Limited Limited None
(2) least in part on quantity delivered Implemented
Facilitate alternative land use for lands
10608.48.¢ with exceptionally high water duties Not
(1)' ' or whose irrigation contributes to Technically Not Applicable to OID
significant problems, including Feasible
drainage.
Facilitate use of available recycled
10608.48.c water that qthervvlse would not be Being Limited (approx. None to Modest, Depending on
used beneficially, meets all health and None o
(2) o Implemented | 2,500 af annually) Opportunities
safety criteria, and does not harm
crops or soils.
Facilitate financing of capital .
10608.48.c improvements for on-farm irrigation Being Limited Limited Substantial
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,
10608.48.c | (©)Appropriate increase of Being Substantial .
) groundwater recharge, Imolemented (Goals B & C) Limited (Goal A) None
(D) Reduction in problem drainage, P
(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, andconstruct regulatory
10608.48.c reservoirs t(.) Increase dlstrlt_)utlon 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) o : . Implemented
within operational limits
10608.48.c Constr_uct and operate supplier spill Being Substantial Limited Limited
(7 and tailwater recovery systems Implemented
Increase planned conjunctive use of .
10608.48.c surface water and groundwater within Being Substantial Substantial Substantial Substantial
(8) . . Implemented
the supplier service area
10608.48.c Automate canal controlstructures Being Substantial Substantial Substantial Substantial
(9) Implemented
10608.48.c | Facilitate or promote customer pump Being Modest Limited None None
(10) testing and evaluation Implemented
DeS|g_nate a water_conservanon . The activities of the Water Conservation Coordinator and other OID staff to
10608.48.c coordinator who will develop and Being . . . .
. achieve WUE improvements through implementation of the EWMPs are
(1)) implement the water management Implemented . S
described individually by EWMP.
plan and prepare progress report.
10608.48.c Provide for the avgllablhty of water Being Modest Modest Substantial Substantial
(12) management services to water users. | Implemented
Evaluate the policies of agencies that
provide the supplier with water to . . .
10608.48.c identify the potential for institutional Being Substantial Limited None to Substantial, Depending on
(13) . Implemented Outcomes
changes to allow more flexible water
deliveries and storage.
10608.48.c Evaluate and improve theefficiencies Being . - -
(14) i £ OEA 0ODPDI EAOB O| Implemented Substantial Modest Limited Limited

1. As noted herein and throughout this analysis, reductions in losses that result in WUE improvements at the farm or distsicale do not result in WUEmMprovements at the
basin scale, except in the case of evaporation reduction. All losses to seepage, spillage, tailwater, and deep percolatisacverable within OID or by downgradient water
users within the basin.

2. In most casegjuantitative estimates of improvements are not available. Rather, qualitative estimates are provided as follows, in incresielative magnitude: None,
Limited, Modest, and Substantial.

3. WUE Improvements occurring in recent years relative to they were not being implemented.

4. WUE Improvements occurring in recent years relative to the level of implementation at time of last AWMP (2015).

5. WUE Improvements expected in 2025 (five years in the future) and 2030 (ten years in the future), i@ to level of implementation in recent years.
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8. Water Resources Plan Report Card

8.1 Introduction

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 NovemB&05 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 tlaplementation of improvements consistent
with available financial resources.

4AEEO OAAOQCEIT T &£ 1)%$60 1'7-0 DPOI OEAAO A OAOEAX
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 nstruction,
a Woodward Reservoir intertie (not currently planned), turnout maintenance and replacement,
outflow management projects (i.e. spillage and runoff reduction and reuse), reclamation projects,
SCADA system expansion, and annexation. The gener&RUmplementation 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

Tumout Maintenance and Replacement

Outflow Management Projects

Reclamation Projects

SCADA System Expansion

Source: OID WRF

] L 1 1 el

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
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that could cut off water supply to large portions of tke 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 2019, OID completsalighly 900
individual capital improvement projects, including over 330 projects since the 2015 AWMP update.
In Table 81, the number of projects implemented by improvement category is presented for the
period from 2006 to 2014, each year between 2015 and 2®@1 and the overall total from 2006 to
2019. Costs associated with WRP projects to date total more than $94 million, with more than
$42.5 million in improvements completed since the 2015 AWMP update. Total costs by
improvement category between 2006 and 204 are summarized in Table &, along with the total
cost of projects implemented each yeasince then A summary of WRP documents is provided in
Attachment G.

Cumulative implementation costs by improvement category (other than main canal and tunnel
improvements) from 2006 t02019 are shown in Figure 82. Total annual costs for main canal and
tunnel improvements, as compared to other WRP projects, are shown in Figure38 A general
decrease in implementation cost between 2011 and 2015 relative to previous years acoed due to
expended bondproceeds and lack of firm longterm water transfers resulting in decreased capital
expenditures. Implementation costs have increased agaiafter 2015 in recent years, although not
to the same level as the period between 2006 arzD10. Recent 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 share between @ and DWR, up to $6 million, for canal modernization. OID continues to
consider and evaluate opportunities for water transfers, annexations, and other potential revenue
sources.

With respect to cost, projects implemented between 2006 and 2019 totaling motean $1 million
have included canal maintenance and rehabilitation ($14.5 million), flow control and measurement
structures ($13.3 million), pipeline replacement ($13.9 million), turnout maintenance and
replacement ($3.4 million), reclamation projects ($14 million), main canal and tunnel
improvements ($35.5 million), the North Side regulating reservoir ($6.3 million), and miscellaneous
in-system improvements ($1.3 million).
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Table 8-1. OID WRP Number of Projects Initiated by Year, 2006 t02019.

Final

Number of Projects by Year Started
Improvement Category 2006 to 2014 2015 2016 2017 2018 2019 Total

Canal Maintenance and Rehabilitation 29 16 13 10 15 9 92
Flow Control and Measurement 102 0 3 6 6 7 124
Groungiyva'ger Well Replacement, Construction, or 17 0 0 0 0 0 17
Rehabilitation

Pipeline Replacement 60 19 22 9 22 12 144
Turnout Maintenance and Replacement 283 25 43 44 20 15 430
Outflow Management Projects 10 1 0 1 0 2 14
Reclamation Projects 22 0 0 0 0 0 22
Main Canal and Tunnel Improvement Projects 21 2 5 1 0 3 32
North Side Regulating Reservoir 3 0 0 0 0 0 3
Miscellaneous InSystem Improvements 17 0 1 2 2 1 23
Total 564 63 87 73 65 49 901

Table 8-2. OID WRP Project Costs by Project Initiation Year, 2006 t02019 (Millions).
Total Project Costs by Year Started
Improvement Category 2006 to 2014 2015 2016 2017 2018 2019 Total

Canal Maintenance and Rehabilitation $8.90 $0.97 | $1.54 $1.49| $0.93| $0.66| $14.49
Flow Control and Measurement $8.43 $0.00 | $0.56 $2.12 $1.23| $0.91| $13.25
Groundwater Well Replacement, Construction, or $2.86 $0.46 | $0.25 $0.20 $0.20| $0.18 $4.14
Rehabilitation

Pipeline Replacement $6.77 $0.89 | $1.34 $0.53 $2.09| $2.30| $13.92
Turnout Maintenance and Replacement $1.43 $0.26 | $0.59 $0.63| $0.24| $0.24| $3.38
Outflow Management Projects $0.29 $0.03| $0.00 $0.05 $0.00 | $0.01 $0.37
Reclamation Projects $1.41 $0.00 | $0.00 $0.00 | $0.00| $0.00| $1.41
Main Canal and Tunnel Improvement Projects $14.86 $0.01| $0.15| $18.68 $0.00| $1.78| $35.48
North Side Regulating Reservoir $6.32 $0.00| $0.00 $0.00 $0.00| $0.00 $6.32
Miscellaneousln-System Improvements $0.25 $0.00| $0.02 $0.55 $0.27 | $0.19 $1.28
Total $51.51 $2.60| $4.45 $24.24 $4.96 | $6.27 | $94.04
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Figure 8-2. OID WRP Cumulative Implementation Costs by Improvement Category.
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Figure 8-3. OID WRP Annualmplementation for Main Canal and Tunnel Improvements as
Compared to Other Capital Improvement Projects.

Projects within any given improvement category may include components of other improvement
categories. For example, canal and lateral rehabilitatiorrgjects and pipeline replacement projects
often include turnout replacement. Turnout replacement costs have been separated for those
projects comprised of turnout maintenance and replacement and an additional improvement
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category. However, other projectghat may include components of multiple improvement
categories (excluding turnout maintenance and replacement) have not been separated.

Additionally, implementation of projects under the WRP has not strictly followed the specific
schedule developed as pamf the WRP in 2005. As time progresses, OID reprioritizes projects
based on current conditions to best meet the needs of the District and its water users. A result of
these two considerations is that the specific projects and associated costs implemest&nce
completion of the WRP do not match exactly with the initial schedule and projected costs associated
with the WRP; however, cumulative costs and projects completed since completion of the WRP are
consistent with projected costs and are focused on ¢hgoals 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 pimarily to spillage. Additionally, the quality of delivery service to customers
continues to improve, including increased delivery steadiness, improved delivery measurement,
and increased flexibility in water ordering by and delivery to water customers.

The WRP identifies 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 operationalimprovements under 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
2019, OID has annexed nearly 10,500 @&s, surpassing WRP goals.

PDAT OETT T &£ /1)$60 3#!$! OUOOATI AO PAOO T &£ 720 EI
years. Since the start of WRP implementation, OID has installed a total of 119 SCADA sites (i.e.

headgates, inline lateral control stretures, turnouts, boundary outflow sites) for remote

monitoring and automated flow and water level control. Of these 119 sites, 67 of them are Total

Channel Control sites for the fully automated operation of 34 miles of canals. for the balance

consists 0f37 headgates, 74 inline lateral control structures, 7 turnouts, and 1 boundary outflow

site. In addition to these automated distribution sites and facilities, OID has installed 114 flow

measurement devices equipped radios and antennas to allow for remokel T EOT OET ¢ OEA /) $
SCADA system. These facilities consist of 14 headgates, 8 inline lateral structures, 72 turnouts, 13

boundary outflow facilities and 6 pumps. Tese improvements contribute to increased delivery

flexibility and water level control aswell asreducedoperational spill from the OID distribution

system. As part of the WRP, OID has invested more than $13.3 million in flow control and

measurement projects since 2006 and nearly $4.8 million since 2014.

The linkage between projects implemated under the WRP and the EWMPs identified in SBx7
and being implemented by OID is described in Table3.

8.4 Near Term Actions Planned for Implementation between 2020 and 2025

OID is currently developing plans for the next phases of implementation of T@&d has prioritized
laterals for future automation, inventoried sites to be replaced or improved, and developed
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supporting cost estimates in pursuit of funding opportunities through grants or other means.
Additionally, the recycling and utilization of tettiary treated M&l discharge from the City of Oakdale
within OID is being evaluated along with evaluation of using OID surface water for irrigation of city
parks.

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 reflecexpended bondproceeds and
lack of firm long-term water transfers resulting in decreased capital expendituresAs 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 grouwdter
users), local and regional areas (e.g., nearby municipal 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 impleméng the WRP while also
maximizing the local beneficial use of available surface water supplies.

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 ofBx7-7, passed in 2009, and

associated regulations as discussed elsewhere in this AWMP. The average expenditures on turnout
replacement in the years since the passage of SBX‘are more than double those in the years prior

to SBx#7, from $117,000 per yeato $292,000, and spending in each of the years from 2014 to

2019 was greater than all of the prior years. OID is currently on track and slightly ahead of
schedule to be compliant with SBx¥7 and associated regulations in regards to farm gate delivery
measurement by 2028. 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 onfarm conservation and increased SCADA monitoring.
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Table 8-3. Linkage of SBx#7 EWMPs to WRP Improvement Categories and Associated Projects.

Water Resources Improvement Categories

5 o =)
g L [ -|2 |8 |5 |g|¢
8. | Bz |25s5| 2 |8 8. | 8 S| g
Ss| 83| =sg| § 2= | 36| g w s
SE| 285|802 B | &% 25| 88| <] 5%
£5 53| 558 3|2k |58 |S¢e|8|¢8|¢
SS | =8| 88¢g| | ak| =8| 0| | @ |E
€| g3 ) 885 8¢ | 8% |g|8|°7
Water Code S i S £ 3 £ 3
Reference No. EWMP x F 2
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
10608.48.¢(3) _Fa_10|l|t_ate financing of capital improvements for orfarm
irrigation systems
10608.48.c(4) | Implement an incentive pricing structure
10608.48.¢(5) Expand line or pipe distribution systems, and construct Vv Vv Vv Vv Vv
regulatory reservoirs
10608.48.¢(6) Increase flexibility in water ordering by, anddelivery to, water v v v v v v v | v
customers
10608.48.¢(7) Construct and operate supplier spill and tailwater recovery Vv Vv
systems
10608.48.(8) Increase plann_ed_ conjunctlvg use of _surface water and Vv Vv Vv Vv
groundwater within the supplier service area
10608.48.c(9) | Automate canal control structures \% \% \% \% \%
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) | %6OAT OAOA AT A Ei DOl OA OEA A EA V
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8.5 Long Term Improvement Actions

OID identifies and plandor specific capital improvement projects on an approximately §ear
planning horizon, allowing for modifications over time as priorities of specific projects shift and
financial status changes. OID plans to update the WRP based on experience to dateisas
emerging factors such as the ongoing implementation of improved delivery measurement, system
automation, and volumetric billing; new water transfers and other financial considerations; and
other factors.
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The following attachments are included as part of this AWMP:

9 Attachment A: Rules and RegulationSoverning the Operation and Bitribution of

Irrigation Water within the Oakdale Irrigation District Service Area

Attachment B: Oakdke Irrigation District Water Measurement Plan

Attachment C: Oubf-District Surface Irrigation Agreement

Attachment D: Drought Management Plan

Attachment E: Oakdale Irrigation District Surface Water Shortage Policy

Attachment F: Stanislaus and TuolumnRivers Groundwater Basin Association Integrated
Regional Groundwater Management Plan

Attachment G: Oakdale Irrigation District 2006 Water Resources Plan

Attachment H: Public Participation

Attachment |: Easern San Joaquin Groundwater Subbasin Groundwater Sustainability Plan
Attachment J: Annual Water Budget Results

= =4 =4 =4 4

=A =4 =4 =4

Final 10-1 March 2021



oIiD
~

ATTACHMENT A: RULES AND REGULATIONS REGARDING THE
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Attachment A: Rules and Regulations Regarding the Operation and
Distribution of Irrigation Water within the Oakdale Irrigation District
Service Area

TO VIEW THE COMPLETE RULES AND REGULATIONS,
VISIT:

www.oakdaleirrigation.com/sections/waterops/agwater/rules
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Rul es & Regul ati ons

Governing the Operation and Di

Within the Oakdale Il rrigation

% =

OAKDALE IRRIGATION DISTRICT

~
RS

Adopted by the OID Board of Directors (Board) leebruary 2, 2021These rules and
regulations may be changed at any time by order of the Board with or without notice.
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Rul es & Regul ations

Governing the Operation and L

Within the Oakdale Il rrigatior

PREAMBLE

These Rules and Regulations Governing the Operation and Distribution of Water (Rules and
Regulations) within th®akdale Irrigation District are established pursuant to Section 22257 of the

California Water Code which states in part tha
distribution and use of water, which shall be printed in convenient forndi$tribution in the
district.o Oakdale Ilrrigation District has es

economical, and efficient distribution, use, and conservation of water resources available to the
District. The Oakdale Irrigadn District is dedicated to and will strive for the orderly and timely
delivery of those water resources through every effort possible within the physical and operational
constraints of the distribution facilities and distribution system operators. $tre&ebis committed

to excellence in water resource management and all aspects of operation.

MI SSIT ON STATEMENT

fiTo protect and develop Oakdale Irrigation District water
resources for the maximum benefit of the Oakdale Irrigation
District community by providing excellent irrigation and
domestic water serviae.

-  OAKDALE
IRRIGATION
DISTRICT
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GENERAL I NFORMATI ON

Oakdale Irrigation District (OID obistrict) was formed on November 1, 1909 as an irrigation
district of the State of Californiamfmed pursuant to the provisions of Division 11 of@aifornia

Water CoddCWC) for the purpose of delivering irrigation water to the agricultural lands within

its boundaries. Geographically, the District encompasses parts of Stanislaus and San Joaquin
Counties, about 12 miles northeast of Modesto and 30 miles southeast of Stockton. Urban areas in
the District include the gitof Oakdale andhe unincorporated area dhlley Home located in
Stanislaus CountyVater to supply the District comes principaltom the Stanislaus River under
well-established adjudicated water rights but also from water reclamation and drainage recovery

systems and pumping from deep well s. The Di st
Diversion Dam on the StanislausvBr below the Tulloch Dam, at which point water is diverted
into the Districtbds main canal Ssystems.

Currently the District operates and maintains over 330 miles of laterals, pipelines, and tunnels, 25
deep wells, andMlift pumps to serve locagriculturalcustomersSecondary easements as defined

in Section22438 of the CWCare maintainedor all District facilities other than those with
easements evidenced by a written grant or judgment providing a legal deschptoldition to
providing surface irrigation (raw) water to ov2r900 parces in its 82,000 acre service ard¢he

District alsosupplesdomestic water to over 700 customers. The District does not presently operate
a domestic water treatment plant or\pde municipal or industrial water.

The District is governed by afiember Board who are elected by the residents of the District to
staggeredfouy ear terms. To facilitate matters, mo st
is first considered by e of its committees. Each committee then reports and/or provides a
recommendation to the full Board, which makes the final decision. There are seven standing
committees that include Domestic Water, Finance, Personnel, Planning and Public Relations, San
Joaquin Tributary Authorities, T#Dam Project, and Water/Engineeringn accordance with

Section 21377 of the CWC, regular board meetings are held on the first Tuesday of each month at

the District office. Special board meetings are also held on occdiand meeting dates, agendas

and minutes are available on the Districtds we

Day-to-day operations of the District are managed by the General Manager who is appointed and
reports directly to the Board. Reporting to General Manager are four departments: Engineering,
Finance, Water Operatioasid Construction/Maintenance

The Board endeavors to carry on the affairs of the District in an economical, businesslike, and
orderly manner and to distribute water equitablaltaconstituents. To assist in this effort and to

secure the greatest good to the greatest number, the following rules and regulations are adopted
pursuant to Section 22257 of the CWC and related sections. Each Landowner, Water User, and
Tenant, as a par directly interested in the welfare of the District, should make every effort to
comply with the Districtds rules and regul atio
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SECTION 1: DEFINITIONS

As used herein, the following words, whether or not initially capitalized, shall have the
following meanings:

Final

1.01
1.02

1.08

1.04

1.05

1.06

1.07

1.08

1.09

1.10

1.11
1.12

1.13

1.14

fiBoardd means the Board d@irectors of the District.

fiConduitso includes canals, laterals, ditches, flumes, pipelines, and their
appurtenances.

fiConstruction/Maintenance Managero meansthe District employee serving
under the general direction of the General Manager in regard to the management and
supervision of the Construction/Maintenance Department.

fiDistrict bmeans the Oakdale Irrigation District functioning under Irrigationridts
Laws of the CWC.

fiDistrict Engineerdo means the Bitrict employee serving under the direction of the
General Manager in regard to the management and supervision of any and all
engineering activities.

fiDistrict Facilitieso includes drains, dams, bridges, structures, wells, conduits,
pumps, reservoirs, valves, gates, weirs, and any other facilities owned by the District
as identified by both District records and Board action, but do not include
Improvement District Facilitie

ADSO0 means distribution system operator and is the District employee serving
under the direction of the Water Operations Manager in regard to the control and
delivery of water.

fiGeneral Managei® means the District employee who oversees thetokaay
operations of the District. The General Manager is appointed by and reports directly
to the Board.

filmprovement District 0 means an improvement district formed under the CWC
pursuant to the Irrigation Improvement Act.

filmprovement District Facilitieso include conduits, pumps, wells, structures, and
other facilities owned by an Improvement District.

fiLandownerd means holder of title or evidence of title to land.

fiPersorb meansany person, firm, association, organization, partngrsfusiness
trust, corporation, or company.

fiPollutantd means any foreign or deleterious substance or material including, but
not limited to, garbage, rubbish, refuse, animal carcasses, matter from any barnyard,
stable, dairy or hog pen, herbicidgmsticides, or any other material which is
offensive to the senses or injurious to health, or which pollutes or degrades the
guality of the receiving water as defined by federal, state or local law.

fiPrivated means any interest belonging to, restdct®, or intended for an
individual or group of individuals benefit.
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1.15

1.16
1.17

1.18

1.19

1.20

1.21

fiPrivate Facilitieso includes drains, dams, bridges, structures, wells, conduits,
pumps, reservoirs, valves, gates, weirs, and any other facilities not owned by the
District belongirg to, restricted to, or intended for an individual group of
individuals benefit.

fiShallois mandatory and m a ig j@ermissive.

fiTenantd means a person or entity that leases, rents, or sharecrops land from a
Landowner.

fivehicled means any motor vehicle, sgfopelled vehicle, motorcycle, motorized
bicycle, or aliterrain vehicle.

fWater Allotmentd means the maximum quantity ofater which is set annually
whenever necessary by the Board for each acre of land within the District which can
receive District water from District Facilities directly or through Improvement
District or Private Facilities.

fiWater Operations Managero means the District employee serving under the
general direction of the General Manager in regard to the management and
supervision of the Water Operations Department. Used interchangeably with
AWat er master 0.

fiWater Usero means the person responsitadethe distribution and control of water
applied to the irrigated parcel.
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SECTION 2: ENFORCEMENT OF RULES & REGULATIONS
2.1 General

2.1.1 Landowners, Water Userand Tenantshould realize that it is in their
interest that District personnel perform their duties and maintain order and
control in the distribution of water. Cooperation in this effort is the key to
satisfactory service to alDistrict personnel have been instted to carry
out their duties without favor or bias to any person and to do so in a
courteous and respectful manner.

2.1.2 All Landowners, Water Usergnd Tenantshy applying for or receiving
water service from the District, agree to be bound byt@edmply with all
rules and regulations of the District, as adopted from time to time by the
Board.

2.1.3 All District employees are charged with enforcing the rules and regulations
as established by the District and its Board.

2.2  Failure to Comply with Rules & Regulations

2.2.1 Failure or refusal by any Landowner, Water Useifenant, to comply with
the rules and regulations governing the distribution of water within the
Districtds service area, or any par:
curtailment or termination of District water delivery.

2.2.2 Interference by any Landowner, Water User, Tenant with a District
employee, officer, Board of Director or authorized agent in the discourse of
their assigned duties may be sufficient cause for comgait or termination
of District water delivery to any and all lands of such Landowner, Water
User,or Tenant.

2.2.3 The District reserves the right to terminate or discontinue the delivery of
District water supplied to any parcel of land if the conditibthe land or
conduits present an immediate danger to any person, to the general public,
or to any property, including, but not limited to, the flooding of property.

2.2.4 Compliance with each and all of these rules and regulations shall be a
condition preedent to the delivery of District water. The Board retains the
authority to rule in all circumstances that are not specifically contained or
addressed in these rules and regulations.

2.3 Restoration of Service

2.3.1 District water delivery that has beamrtailed or terminated shall be restored
upon full compliance with the rules and regulations.
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2.4 DISPUTES

2.4.1 Where aDSOor other District employee and a Landownafater User, or
Tenantcannot agree, the matter shall be referred to the Vilgierations
Manager If the decision of the Waté@perations Manages unacceptable
to the LandownerWater User, or Tenatihe dispute may be taken to the
GeneraManager and if not settled by tleneraManager the matter may
be presented to tl@ID Water/Engineering Committead/or the Boartbr
hearing and discussion. The decision of the Boaadl caseshall be final
and binding in the absence of court proceedings.

SECTION 3: FACILITIES
3.1 Control of Facilities

3.1.1 All District Facilities are under #h exclusive control, direction, and
management of authorized District personnel. At no time shall any
unauthorized person, private or public, interfere with, regulate, or control
any District Facility.

3.1.2 Facility inquiries in regard to control shatle directed to the Water
Operations Manager.

3.1.3 No opening or connection shall be made in any District facilities until an
application, in writing, has been submitted to the District and approved by
the General Manager.

3.2  Operation of Facilities

3.2.1 Limits of Liability

3211 The Districtbés responsibility
is diverted into any Private or Improvement District Facility.

3.2.1.2 The District shall not be liable for any nuisance or neglect,
wasteful or other us@r handling of water by any recipient or
user thereof.

3.2.1.3 The District shall not be responsible for any trash, debris, or
other matter that may flow or accumulate in the water. The
District shall not be responsible for any interference with,
decreas in the operation or capacity of, or damage to facilities,
public or Private, as a result of such trash, debris, or other matter.

3.2.1.4 The District is not a guarantor of service and shall not be liable
for any damage any person may suffer as a rekinsofficient
water, water fluctuations, untimely delivery of water nor water
not delivered.

3.2.2 District Facilities
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3.2.2.1 The operation of District Facilities shall be at the discretion of
the DSO. This includes the determination of the safe opgrati
level, capacity or pressure in any District Facility.

3.2.2.2 Operation of the District Facilities are subject to change at any
time without prior notice.

3.2.3 District Control Structures

3231 The Districtds center ,agndothers, v al
control devices not listed here, are to be operated by the DSO.
The DSO may adjust any such facility at any time without prior
notice to ensure their safe operation.

3.2.3.2 D S O auwhorized to operate control structures within their
defined service area magt their own discretiorauthorize
trainednon-district personnel permission to adjtse settings
themselves Permission is granted to perform the activity once,
and shall not establish any precedence for future consideration.

3.23.3  District personnel are authorized to take any measure necessary
to secure control structures including, but not limited to, the use
of locks and chains.

3.2.4 District Reservoirs

3.2.4.1 Reservoirs, including reclamation ponds, shall be operated by
the appropriate DSO. The District does not maintain specific
water levels in any reservoir or holding pond. The reservoirs are
to be operated in conjunction with water deliveries and to
supplement said deliveries to provide efficient and economical
delivery of water.

3.2.4.2 Inflow and outflow rates of reservoirs shall be determined by the
DSO in order to maximize efficiency of operations.

3.2.5 District Pumps

3.2.5.1 The District owns and operates a number of deep well pumps,
river pumps, and reclamah pumps to supplement the water
supply diverted from the Stanislaus River at Goodwin Dam.
During the water season these pumps will be operated at the
discretion of the District and coordinated by the DSOs with the
operation of the Districtds Faci

3.2.5.2 The operation of District owned pumps depend on a variety of
circumstances. The DSOs shall determine the most efficient and
appropriate times to operate these pumps.

3.2.6 District Reclamation Pump Facilities

3.2.6.1 Reclamation pumps shall besed as a method of water
conservation.
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3.2.7 District Drainage Pump Facilities

3.2.7.1 District drainage pumps are to be operated when upstream water
levels threaten or have the potential to cause significant damage
to public or Private Facilities or wheersignificant problems
could result from the presence of the water.

3.2.7.2 The District shall be notified prior to Private drainage pump
operation and discharge into District Facilities. Mwnergency
operation notification shall be at least 24 hourerdo pumping
event. Emergency operation notification shall be given as early
as possible before the pump is put into operation.

3.2.8 District Deep Wells

3.2.8.1 Deep wells may be used as a permanent or supplemental source
of water. Operation of deep Wseto deliver water shall not
constitute or set precedence for future deliveries.

3.2.9 District Booster Pumps

3.2.9.1 The DSO shall determine the most efficient and appropriate use
of the Districtds booster pumps
water tomaximize the benefit of booster pump operation.

3.2.9.2 District booster pumps shall only be used when it is impractical
or not possible to deliver gravity water.

3.2.10 District Turnouts

3.2.10.1 The operation of turnouts from District Facilities shalldi the
discretion of the responsible DSO.

3.2.10.2 All turnouts from District Facilities shall have a positive shut
off mechanism easily accessible to the DSO within the District
rights-of-way.

3.2.10.3 The Water Operations Manager has the authorityotd lor
secure any and all turnouts from District Facilities at any time.

3.2.10.4 DSOs have the authority to allow for the operation of turnouts
by Landownes, Water Users, and Tenants. Upon granting
permission, the DSO will strive to ensure that the dutrwas
operated appropriately and as directed, as soon as time permits.
Permission to operate turnouts from District Facilities shall not
establish any precedence for future events.

3.2.10.5 Any turnouts constructed in a District Facilitat the
Landownes' expense shall thereaftemt the option of the
District, becomethe property of the District Private turnout
ownership on District Facilities shall be specified in writing.

3.2.11 Private Facilities
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3.2.11.1 All Private Facilities shall be constructed and maintained by the
owner in accordance with acceptable industry standards and
approved by the District at the

3.2.11.2 The operation of Private Facilities is the sole responsibility of
the Landowner, Water User, or Tenant and shall be in such a
manner as to prevent any unreasonable ovbameficial use of
water and damage to third parties.

3.2.11.3 All Private pumps that operate eaft-District Facilities shall be
coordinated throughhe District with respect to time and extent
of use. Lack of coordination may result in a cessation of water
to the Private pump. All such pumps shall be operated solely at
the owner's risk and the District shall not be liable for any failure
of such instHation.

3.2.11.4 The DSO shall deliver the scheduled amount of waighe
Private Facility. It shall be incumbentfahe Landowner, Water
User, or Tenartb control the actions of individuals taking water
from the PrivateFacilities. Any disputes of water allocation
downstream of the District delivery point shall be resolved
among the owners of the Private Facility. The District does not
guarantee or enge the apportionment of deliveries among
people on Private Facilities.

3.2.11.5 The District shall not be responsible for any damages to Private
Facilities caused by water hammer. Water hammer is a result of
poor system design, for which, the DistricaBmot be liable.

3.2.11.6 All Private Facilities shall be free from obstructions and
properly maintained to allow sufficient capacity to convey the
reasonable flow of water requested by any Landowner, Water
User, or Tenant in an effort to minimize thegmdial for evident
damage, overflow, undue seepage, and any other unreasonable
or nonbeneficial use of water.

3.2.11.7 In the event that an owner(s) of a Private or Shared Private
Facility that is in disrepair has been notified of the inadequacy
of the facility by the District and has failed to make the necessary
improvements of said facility, the District, at its discretion, may
complete the necessary improvements in order to protect the
various interests of the District. In such an event, the District
shall bill the owner(s) of the Private Facility for any and all costs
associated with making the necessary improvements and assess
any nonpayment penalties as considered appropriate.

3.2.11.8 The District may refuse to deliver water to any person not
comgying with anobligation to maintain or help maintain any
PrivateFacility and may deliver water to othpeoplethrough
the Private Facilitywvho hare met themaintenance obligations
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However, the District shall maintain the right to discontinue the
delivery of anywaterto all peoplethroughthe Private Facility
until such time when the facility is baak proper conditioras
determined solely by the Water Operations Manager

3.2.11.9 The District will not contribute to the cost of improving Private
Faciities or improve District Facilities for the benefit of
Landowners, Water Users, or Tenants unless approved by the
Board. Work shall not begin on cooperative improvements until
a written agreement is approved by the Board and the
Landowner d0s,s,Waber T&sanbtos s ha
improvement cost is paid to the District.

3.2.11.10 Any operation and maintenance of Private Facilities by the
District shall not establish any ownership or set any precedence
for any future operation or maintenance of saiditgci

3.2.12 Improvement District Facilities

3.2.12.1 All Improvement District Facilities shall be constructed and
maintained in accordance with District Standards.

3.2.12.2 All Improvement District Facilities shall be free from
obstructions and properly amtained to allow sufficient
capacity to convey the reasonable flow of water requested by
any Landowner, Water User, or Tenant in an effort to minimize
the potential for evident damage, overflow, undue seepage, and
any other unreasonable or Rbeneficialuse of water.

3.2.12.3 The District may shut off the delivery of water to any
Improvement [strict Facility not meeting theconditions of
Rule and Regulation No. 3.2.8.2 aboead require the
Improvement District Facilityto be cleaned, repaired, or
recorstructed beforéelivery ofwater isreinstated.

3.2.12.4 ImprovementDistrict Facilities may be cleaned or repaired by
the District at theexpense of themiprovementDistrict when
deemed necessary the District.

3.3 Use of District Facilities

3.3.1 Geneal

3311 Absent of the Districtds express
District Facilities is strictly prohibited.

3.3.1.2 Any and all use of District Facilities by any person or agency,
public or private, shall be solely permittedvsitten permision
of the District and shall be in compliance with any and all
applicable federal, state, and local laws, statutes, regulations,
and other terms and conditions properly established.
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3.3.1.3 At no time shall District Facilities be used foecreation
purposes, including but not limited to, swimming, diving,
hunting, or fishing.

3.3.1.4 Except as otherwise specifically permitted by written agreement
with the District, water contained within District Facilities,
either flowing or norflowing, shall at no time be used for
purposes of stock water. It is the sole responsibility of livestock
owners to provide a source of water for livestock outside District
rights-of-way.

3.3.1.5 Livestock permitted on District canal banks frequently cause
damagethereto. The owners of the livestock and the land on
which they are pastured are liable for such damage and shall
promptly make repairs in a good and workmanlike manner. If
after notification has been given repairs are not promptly so
made, the Districtnay make them and bill the owner of the
livestock or land involved for the cost thereof. Unpaid balances
on invoices for damages to District property will be collected in
accordance with the Irrigation Water Service and Related Fees
Policy. Additionaly, Rule and Regulation No. 4.3.8hall
immediately become applicable.

3.3.2 Drainage Facilities

3.3.2.1 No surplus irrigation water, storm water, wastewater, tile
drainage, nor any other water or substance shall be drained,
dumped, pumped, siphoned,atherwise discharged directly or
indirectly into any District Facility without the prior written
permission of the District. In granting permission to discharge,
the District may impose conditions, including, without
limitation, the right of the Districto approve and monitor the
di scharger s measur ement facil i
shall be revocable at any ti me a

3.3.2.2 Water and other substances, permitted through written
agreement that are discharged into Distratilities shall meet
all applicable federal, state, and local water quality standards
and provisions.

3.3.2.3 District approval to discharge into District Facilities shall only
be granted to those parties who have coverage from the Regional
Water QualityControl Board under a waiver or waste discharge
permit. Proof of coverage shall be provided to District upon
request. Having coverage from the Regional Water Quality
Control Board does not guarantee approval or establish a right
to discharge into Distrtd~acilities.

3.3.2.4 The rate and quantity of discharge into any District Facility may
be subject to limitations based on the capacity of the conduit.
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The Water Operations Manager shall set such limitations
whenever necessatry.

3.3.2.5 All Private dischage facilities shall be constructed at the sole
expense of the discharger, and must be in accordance with the
most current District Standards.

3.3.2.6  All approved Private discharges into District Irrigation Facilities
shall be limited to one 6 inch diametautlet per 40 acres of
irrigated land. All approved Private discharges into District
Drainage Facilities shall be limited to one 8 inch diameter outlet
per 40 acres of irrigated land, unless otherwise dictated by
topography as determined by the Distiiiigineer. Smaller
parcels may be permitted a proportionately sized surface drain
outlet. The District, at its discretion may require the outlet to be
gated such that any authorized District employee may close
and/or lock the outlet in the event that saohtrol is warranted
to protect water guality or f ol
operations.

3.3.2.7 Where excessive runoff from lands receiving District waer
entering Districtracilities, the District may reduce the quantity
of water delivered in aeffort to reduce the drainage flows or
require theLandowney Water User, or Tenaht install special
drainage facilities to regulate the flow into the DistFatilities.
The District may also require laandowney Water User, or
Tenantto cease all sircrunoff into DistrictFacilities whenever
necessary f otheptutbd i Xidsst riindted s« sdr,
not limited to, ensuring water quality standaidglementation
of drought response measurpsgventing injury or damage, or
performing repas or maintenance

3.3.2.8 All existing discharges into District Facilities, not currently
covered by a written agreement,
current terms and conditions.

3.3.2.9 Dischargers are solely liable and responsible for meetglg a
complying with all local, state, and federal regulasitor water
quality and groundwater pumping. Dischargers agree to
indemnify, defend, and hold harmless the Distrits Board,
officers, employeesand agents against all liability, claims,
damagesand costs (including reasonable attorney fees) relating
to the quality of water discharged thedischarger

3.3.3 Transportation Use of Canals and Drains

3.3.3.1  No person or agency, public or private, shall transport any water
or other substance thugh District Facilities without the prior
written approval of the District. In granting permission to
transport water or other substances, the District may impose
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3.34

3.3.3.2

3.3.3.3

3.3.34

Pumps
3.34.1

3.3.4.2

3.3.4.3

3.34.4

reasonable conditions, including, without limitation, the right of
the District to set flonand water quality limits and to require

monitoring at the dischargers expense. Permission to transport
shall be revocable at any time and as determined by the General

Manager.

Water and other substances, permitted through written

agreement to beansported via District Facilities, shall meet all

applicable federal, state, and local water quality standards and

provisions.

All transport facilities shall be constructed at the sole expense of

the transporter, and must be in strict accordantte tiwve most
current District Standards.

All existing transportations through District Facilities not

currently covered by a written agreement shall be subject to the

Di

strictds current

terms and

No person or agencyyublic or private, shall be allowed to

operate or control any District owned pumps without the written

approval of the Water Operations Manager. Written

authorization to operate District owned pumps shall be

considered a distinct and solitary event ahdllsnot establish
any right or precedence for future events or requests.

A written request shall be submitted to the Water Operations
Manager at a minimum of ten (10) days in advance of the

proposed pumping event. The use of District owned pumps

subject to termination at any time for any reason as determined

by the Water Operations Manager.

The Water Operations Manager is to ensure that the person
granted permission to operate the District owned pump is

properly trained by District sttind knowledgeable regarding

the safe and responsible operation of the pump and its

components.

During periods when the District is not using a District pump,

requests may be made with the District for Private rental of the

pump in accordance witihe following:

a.

b.

Pump rentals will be granted in the order in which
requests with accompanying payment are received.

Rental time will be determined and assigned by the

Water Operations Manager.

No extensions of rental time assigned will granted
unless there is no one waiting for the use of the pump.
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d. No renter will be allowed to rent the same pump for a

second period until all those on the waiting list have had
the opportunity to use the pump.

3.3.45 Once a District pump is rented asthrted, no refunds will be
made for water pumped that is not used by the renter unless
regular scheduled gravity water or District pumped water
becomes available, thereby causing an early termination of the
rental period. A refund of the unused portioaynie provided
at the Districtds discretion upo
must be made in writing within fifteen (15) days of the
termination of delivery.

3.3.4.6 The District may at its discretion limit water supplied by the
District pump rentato not more than 2.4 inches per acre per
irrigation if that pump is in demand by other water users.

3.3.4.7 The District reserves the right to not rent a pump or to cancel a
rental and refund the deposit made if the District pump use will
interfere with Dstrict maintenance or other District operations.

3.3.4.8 The District will have complete control of turning District
pumps on and off and servicing them.

3.3.4.9 The District has complete control of setting up and operating any
other District Facilities Hat will be used during pump
operations. The pump renter shall be responsible for monitoring
and reporting to the District any interruption in delivery.

3.3.4.10 If the District pump is off due to power failure, breakdowns, or
other causes, the down timal be added at the end of the rental
period.

3.3.4.11 The charges for all District pump rentals will be determined
solely by the District.

33412 The rental period begins with th
of fo at the Di st rwilkbe madefarpme No &
required to fill District and/or Private Facilities; however, the
time required to fill District and/or Private Facilities may at the
Districtds discretion be prorate

3.3.4.13 Payment of the District pumpental application fee must
accompany the application for the pump rental. No application
will be recognized until the payment is received in whole.

3.35 Rightsof-Way
3.3.5.1 The standard District rightsf-way are as follows:
Main Canals 1 0 (céntered on canal)
Canals/Drains 606 (centered on c
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Pipelines 306 (centered on p
Pipelines adjacent to roadway® 0 0
Pipelines adjacent to PUE 156
Pump Sites 400 (square cent e
pump)

3.3.5.2 District canal roads, rightsf-way, easements, and lands owned
by the District are for the exclusive use by authorized District
employees and agents, and other authorized persons permitted
by the District in accordance with these rules and regulations.
No unauthorized vehicle shall bermitted on or within District
canal roads, rightef-way, easements, or lands owned by the
District.

3.3.5.3 Persons requiring a specific use of a District canal road; right
of-way, easement, or land owned by the District may apply to
the District for writen permission prior to such use.
Notwithstanding any permission granted by the District, use of
District canal roads, rightsf-way, easements, and lands owned
by the District is at the sole risk of the user.

3.3.5.4 The following persons are authorizto operate a vehicle upon
a District canal road, righdf-way, easement or land owned by
the District: (1) Persons whose property is directly adjacent to
the District canal and to whom permission for ingress and egress
to the property has been grantedthe District; and (2) Any
sheriff, police, fire, or public safety personnel on official
business with the underlying | an

3.3.5.5 Any person entering upoa District canal road, righdf-way,
easement or land owned by the District hwibr without
authorization does so at their owisk and assumes all risks
associated therewith and by such action accepts the
responsibility for anyesultingdamage to Districindbr Private

property.
3.3.6 Crossings/Culverts/Bridges

3.3.6.1 Except as therwise specifically permitted by the District in
writing, no person shall cross any District Facility, including
without limitation any canal, pipeline, weir, bridge, or other
crossing, except those clearly marked for public use.

3.3.6.2 No improvementsuch as buildings, bridges, gates, cross canal
pipes, facilities, etc., shall be constructed or placed in or over
any District Faci | ity without t he Di s
approval.

3.3.6.3  All such permitted buildings, bridges, gates, cross canal pipes,
or other cross canal facilities shall bee responsibility of the
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Landowner andonstructed, erected, installed, and maintained
at theL a n d o waxpemsé and builh accordance with the
most current District Standards.

3.3.6.4 Ifaculvert crossing inecessary for efficient District operational
and maintenance needs, and no other more economical means
exists to provide such economical service, the Districts may, at
its discretion, provide the labor and equipment necessary for
such an installation if #hlandowner provides the pipe. This is
not applicable for circumstances involving parcel splits,
subdivisions, or development of lands.

3.3.6.5 The District, at its discretion, may contribute proportionately to
the maintenance cost of crossings essentaluse by the
District. This contribution shall not establish any ownership or
set any precedence for any future contribution.

3.3.7 Charges

3.3.7.1  Any person or agency, public or private, shall pay any and all
charges established by the District for timDistrict use of
District Facilities. Payment must accompany the request for
approval prior to use. Therefore any request submitted without
accompanying payment will be deemed incomplete and
discarded.

3.3.7.2  The District shall bill for any and adidditional charges resulting
from the norDistrict use of District Facilities that are not
covered by original payment.

3.3.7.3 The District assumes that the user is properly prepared to use the
specific District Facility for the duration of thhequested time.
The District shall not refund or credit any user for downtime
resulting from operational decisions made by the user. In the
event of a District Facility failure not resulting from
inappropriate use or #reatment of the District Faciit a credit
shall be established that is directly proportional to the duration
of the downtime.

3.3.7.4 A written petition for a partial refund or credit may be submitted
to the Board within fifteen (15) days of the nonscheduled
termination of use.

3.4  Accessto Lands

3.4.1 The DSOs and other authorized agents of the District shall have free access
at all times to all Private Facilities and lands being irrigated for the purpose
of determining whether or not they are in satisfactory condition to handle
the water and whetherdahwater is being used reasonably and beneficially.
Where access is denied by the Landowner, Water User, or Tenant, water
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3.5

3.6

Final

3.4.2

3.4.3

delivery may be curtailed or terminated until the request for access has been
granted.

The District shall be granted access toy dands within its sphere of
influence when responding to an emergency upon notification from law
enforcement or other person.

If the District holds a righof-way or easement across Private land for the
operation and maintenance of a District iy¢ the law provides that the
District shall have certain secondary rights, such as the right to enter upon
the property on which the rigltf-way or easement is located; to make
repairs; and do such things reasonably necessary for the efficient and
ecaomical operation and maintenance of the system.

Encroachments

3.5.1

3.5.2

No trees, vines, shrubs, corrals, fences, buildings, bridges, or any other type
of encroachment shall be planted or placed in, on,, @reacross any
District Facility; or the rightof-way therefor except pursuant to specific
written authorityfrom the District

Any encroachmentauthorized or otherwiséy, on, over, under, along, or
across any District Facility or rigitf-way that interferes with the operation

or maintenancef said facilitymay be removed by the Distrjct the sole
expense of the encroach&wuthorization for an encroachment will end if
and when said encroachment is determined by the District to be in
interference with District operations.

Construction of Private Irrigation Facilities

3.6.1

No Private stop gates, stand pipes, turn out pipes, valves, pumps or other
Privately owned facilities shall be connected to or placed through or on
District Facilities unless and until all the following have occurred

a. A written application setting forth the type and specification of the
installation to be made is filed with the District.

b. The application and specifications are approved in writing by the
District prior to start of construction.

c. If any of thework is to be performed by District personnel or under
District contract, the full estimated cost inclusive of any contingencies
is to be paid to the District by the applicant in advance; however, the
applicant shall be responsible for the actual costsowfstruction
irrespective of the amount of the estimate. Upon completion, the
applicant shall pay the difference between the estimated amount and
the actual costs if the estimate is exceeded. If the actual cost is less
than the estimate, the applicantiwéceive a refund from the District
in the amount of the overpayment.

d. In order that all involved be protected, in instances and to the extent
the Board deems appropriate, a written contract is entered into
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specifying the conditions of performing theosk and conditions
applicable to the use of the Distr

e. Ifthe work can affect the flow of water in District Facilities, the work
shall only be performed during times approved in advance by the
District. Ordinarily, in the absence of amergency, such work will
not be permitted during the water season which can start as early as
March F'and end as late as Octobef'31

3.6.2 No Private irrigation system improvements, including without limitation
diverting gates, weirs, pump intakesechanical screens or structures of
similar nature, shall be installed, constructed or placed in, on, over, under,
along, or across any District Facility or rigbftway unless prior written
permission, in the form of an encroachment permit, has been grante
therefor by the District. No permitted person or agency, public or private,
shall acquire any right s -offwayothtre Di st
than those set forth in a written agreement with the District. Permittees
shall, at their sole expse, upon receipt of notice from the District,
promptly relocate or remove any improvement. In the event that the
permittee fails to do so, the District reserves the right to perform such
rel ocation or removal at the permitt

3.6.3 No Frivate improvements, including without limitation buildings, bridges,
culverts, gates, corrals, landscaping, recreational pools, -caoss$
conduits, or structures of similar nature, shall be planted, installed,
constructed, or placed in, on, over, unddong, or across any District
Facility or rightof-way unless prior written permission has been granted
therefor by the District. No permitted person or agency, public or private,
shall acquire any rights-offwayothdne Di st
than those set forth in a written agreement with the District. Permittees
shall, at their sole expense, promptly upon receipt of notice from the
District, relocate or remove any improvement. In the event that the
permittee fails to do so, the Distriotserves the right to perform such
rel ocation or removal at the permitt

3.6.4 Except where otherwise specified by a written agreement with the District,
all permitted Private improvements, irrigation or otherwise, shall be
installed, costructed or placed in, on, over, under, along, or across any
District Facility or rightof-way at the sole expense of the permittee and
constructed in accordance with the most current District Standards.

3.7  Design of Irrigation Facilities

3.7.1 All new Pivate or Improvement District Facilities are to be approved, in
writing, by the District Engineer prior to the start of construction. Plans and
construction details shall be submitted to the District along with payment of
any charges and a written request
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3.8

3.7.2

3.7.3

The District Engineer shall have the authority to approve any new Private
or Improvement District Facilities. The design of said facilities shall be
required to meet the flow requirements of the land being served without
impacting operations of éhDistrict or other Landowners, Water Users, or

Tenant s. The Districtds rights her el

not impose any duties or obligations on the District, nor shall such rights
relieve the Landowner, Water User, or Tenant of te sesponsibility for
the facilitiesd plans, schedul es
placement of work.

Landowners, Water Users, or Tenasitll be required to install, operate,
and maintain pumps, at their sole expense, for all ifdgatmprovements
that cannot utilize District delivered gravity water.

Improvements/Relocationof Irrigation Facilities

3.8.1

3.8.2

If extensions of District facilities, increases in capacity or additional outlets
are desired, prior approval by tHaistrict is required and the desired
construction or modification must be done in accordance with the most
current District policy and Distri
expense of the person desiring the work to be done. The estimated co
inclusive of any contingencies shall be deposited with the District prior to
commencement of work. Where pipelines are installed in lieu of open
ditches, one outlet per 40 acres shall be installed at District expense. All
improvements shall becombet property of the District, unless otherwise
agreed in writing.

Any person desiring to build on or develop the area over a District Conduit
or to move or relocate a District Facility, must apply in writing to the
District and receive written apprdvafrom the District prior to
commencement of work. Once permission from the District is granted, all

construction shall be performed at the sole expense of the applicant by the

Di strict or t he |l andowner or t he
disaetion and in accordance with the most current District Standards and
Specifications.

SECTION 4: DUTIES OF WATER USERS

Final

4.1

Responsibilities

41.1

4.1.2

All land to be irrigated shall be properly preparedréasonably and
beneficiallyreceive water.

Landowners, Water Users, and Tenants shalhtainPrivateFacilities in

a manner that is conducive to the reasonable and beneficial sigeptied
water. TheLandowner, Water User, or Tenastresponsible for ensuring
that all Private Facilities are m an acceptable working conditioable to
receive water at thestablishedtart time and capable of continued use for
the duration of tharigation event.
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4.1.3 Landowners, Water Users, and Tenaftall be responsible for the control
and distributon of water to their lands at all times after the watdnisrted
from aDistrict Facility. As determined by the District, where control is not
appropriately exercised by the Landowner, Water User, or Tenant, the
District may require thad persorbe pesent at all times durinigrigation
events.

4.1.4 Landowners, Water Users, and Tenants shall be responsible to open and
close all Private Facilitieat the conclusion of therigation event.

4.1.5 Landowners, Water Users, and Tenats responsible fartommunicaing
with theDSO. The District requires that theSDbe notified of any planned
or unplanned changes that may occur duringirhgation event. At a
minimum, the Landowner, Water User, or Tenaig responsible for
notifying theDSO four (4) hours prior to any change or termination of
theirrigation event.

4.1.6 TheDSOmay require ankandowner, Water User, or Tenaat the end of
an irrigation event, to notify th&.andowner, Water User, drenantnext in
line for the receipt of water.

4.1.7 For the purposes of determining operation schedules and water demand, the
District requests that Landowners, Water Users, and Tenants submit a crop
declaration to the DSO prior to or during the first evatg event of the
water season whenever changing crop types fromtpegrar. The crop
declaration would ideally include without limitation the type of crop,
number of acres of each crop type and an estimate of the annual crop water
requirement.

4.1.8 All Landowners, Water Users, and Tenants are responsible for providing
the District with the most current and accurate contact information. At a
minimum the District requires that Landowners, Water Users, and Tenants
provide a mailing address and telephanenber.

4.2 Useof Water

4.2.1 All District suppliedwater must be applied efficiently and used reasonably
and beneficially.

4.2.2 All District suppliedwater shall be used farrigation purposes, except
where a written agreement has been euditi#to between thé.andowner,
Water User, or Tenamind the District.

4.2.3 Any Landowner, Water User, or Tenamto wastes water on roads, vacant
land, or land previously irrigated, either willfully, carelessly, or on account
of defective or inadequate conduds facilities, or inadequately prepared
land, or who floods a portion of the land to an unreasonable depth or amount
in order toirrigate other portions, or floods across one parcel to irrigate
another parcel, may be refused District water until suchitons are
remedied.
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4.2.4 Water shall not be used on lands outsidéheDistrict bourdaries except
where agreed upon in writing with the Distridtandowners, Water Users,
and Tenantshall not use water on lands outside the District that was
originally applied on lands within the District, whether by routing through
aPrivate Facility first flowing it across land within the District, recapturing
it from drains, or otherwise. THgistrict has the authority to terminate any
current or future water uskit is determined that the aforementioned event
has occurred. Th®istrict may also require thalPrivate Fcilities be
constructed to ensure that future deliveries are maintained on the property
to which it was originally diverted

4.3 Charges

4.31 The Board shallannually,establish the rates of charges for water and the
payment due dates

4.3.2 All water charges|mprovement Districcharges, and other irrigation or
drainage related charges shall be due and payable as stated by Board
resolution and notices in billing statements. Typically, water charges are
billed annually in earlflNovembernd may be paid in two instalents. The
first installment islueon December 20 and the second installment is due
onJune 28 pursuant to §26076 of the California Water Code

4.3.3 Accounts with delinquencies will be charged penalties and interest in
accordance with the Irrigation WatBervice and Related Fees Policy and
the current Agricultural Water Users Rates District Resolution.

4.3.4 Landowners are responsible for all charges regardless of whether or not the
land is being rented, leasext farmed by a third party.

SECTION 5: DISTRIBUTION O F WATER
5.1 Allocations & Entitlements

5.1.1 Irrigation water is made available each year starting as early as March 1
and ending as late as Octobet3The start and end of the irrigation season
shall be approved by the Board.

5.1.2 Water shall bdistributed equitably and fairly to Landowners, Water Users,
and Tenants within the District who have paid all charges and penalties
therefrom.

5.1.3 No Landowners, Water Users, and Tenatisll receive or be entitled to a
greater amount of water than da@reasonably and beneficially used.

5.1.4 The District does not and cannot guarantee the quality of water that is
delivered to any Landowner, Water User, and Tenant, and will not be liable
for any damages that may result from the application of thelisad water.

5.1.5 The District may, if operational conditions warrant, virg durationand
flow rate so long as theandowner, Water User, or Tenastafforded a
reasonable opportunity to utilize a fair allotment of irrigatwater.
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5.2  Scheduling & Notification

5.2.1 General

5.21.1

Distribution of water shall generally be by rotation, but where
appropriate, the Water Operations Manager has the authority to
implement variations to the delivery schedule and/or method.

5.2.2 RotationalDeliveries

5.22.1

5.2.2.2

5.2.2.3

5.2.24

5.2.25

Rotation schedules whi@stablish the generdurationbetween
each rotationaldelivery shall be prepared by thé/ater
Operations Managamder the direction and supervision of the
General Manager. Preliminary rotation schedules shall be
prepared prior to thetart of the irrigatiorseason Upon request,
rotation schedules shall be made available to Landowners,
Water Users, and Tenantsking delivery and utilizing water
from District Facilities The District eserves the right to revise
the rotation schedule at any time duringitiigation season

Water deliveries under the rotation schedule shall be made on
the basis of continuous and steady use of water during all days
and nights, including holidaydt shall be incumbent upon the
Landowner, Water User, and Ten&mfully utilize water during

the dlotted time and to relinquish the water at the endhef
scheduled time period unless otherwise approved é&p®HQ

In order to preventhe waste of weger and damage to District
Facilities it is mandatory that every Landowner, Water User, and
Tenantnotify the DSO a minimum of 4 hourgrior to the
originally scheduled end timé&an irrigation event is requested

to be discontinued or extended.

The DSO shall provide as much advance notice as possible to
Landowners, Water Users, and Tenants regarding the
approximate time that water will be delivered. However, there
is potential for unforeseen operational issues and interruptions
to occur which mayequire that the Landowners, Water Users,
and Tenants, on short notice, take the delivered water at the time
it is available by the DSO or declare a pass on the rotation. The
DSO wi |l | strive to provide a
notice whenever fedsle to do so.

In the event that the Landowner, Water User, or Tecamhot

be contacted, located, or otherwise notified of the availability of
water, the DSO shall declare that the Landowner, Water User,
or Tenanthas passed and will not receivater until the next
regularly scheduled rotation.

Any person who takes water out of turn without the permission
of the DSO forfeits the right to water at the next regular rotation
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and may become subject to criminal prosecution and/or civil
liability under Penal Code 8498 and §592.

5.2.3 Non-Rotational Deliveries

5.2.3.1 Landowners, Water Users, and Tenantsy request to receive
water on a nomotational delivery schedule. The request may
be required to be made in writing and submitted toVifeger
Operations Manager for review and approval if deemed
appropriate.

5.2.3.2 Authorizationofnor ot at i onal or fAsteady h
a standard operation. Naoatational deliveries shall be
considered a special accommodation and shall ndilestany
precedent or create any right for future deliveries.

5.2.3.3 The Water Operations Manager reserves the right and has the
authority to establish a neotational delivery. In consideration
of establishing a nerotational delivery, the Water Oions
Manager shall determine the potential impacts of the delivery
adjustment. Nomotational deliveries shall not impact the
Districtdos ability to equitably
Water Users, and Tenants.

5.2.3.4 Nonrotational delivees shall not be allowed to negatively
i mpact the Districtdés ability t
efficiently. In the event that any adverse impact is identified the
Water Operations Manager may suspend the-rotational
delivery and reestablish aatational delivery schedule.

5.2.3.5 At no time shall nosrotational Landowners, Water Users, and
Tenantsbe permitted to use water in a manner that is not
reasonable and beneficial. In the event that excessive ponding,
runoff, or any other waste of watsridentified, the DSO shall
reduce the delivered flow and/or duration and notify the Water
Operations Manager. If the issue persists the Water Operations
Manager shall provide a written warning to the Landowner,
Water User, and Tenant, and is authorizmeeinact the necessary
sanctions to ensure the reasonable and beneficial use of water.

5.2.4 Specialty Crop Deliveries

5.2.4.1 Any Landowner, Water User, and Tenant who desires irrigation
water on a tailored delivery schedule in order to grow a specialty
crop may be required to submit a detailed application to the
District for consideration.

5.2.4.2 Surface irrigation water is not available between NovemBer 1
and March Tdue to water right limitations. Water Users desiring
to utilize District Facilites to facilitate groundwater or storm
water conveyance and delivery to grow winter crops shall
submit a request for e8eason services. The District reserves
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the right to approve or deny any request for Private use of any
District Facility for any reasoat any time.

5.3 Measurement

5.3.1 All measurements of water delivered by the District to a Landowner, Water
User, or Tenant shall be made at the last point of control from a District
Facility, or at other appropriate locations as determined byWheer
Operations Manager.

5.3.2 The DSO is required to measure and maintain documentation of flow rates,
duration and other pertinent irrigation event statistics as determined by the
Water Operations Manager.

5.3.3 All water measuremenfserformed and documented by the District shall be
considered correct in the absence of evidence to the contrary.

5.3.4 The District shall maintain, calibrate, and otherwise properly care for all
District measurement structures, equipment, and devices.

5.35 The District, as provided by the CWC 822083, has the authority to install
or require the installation of irrigation flow measurement devices,
equipment or structures at all District turnouts.

5.3.6 District measurement equipment is the property of tistridt and shall not
be tampered with, removed, or otherwise inhibited by any person
unauthorized to do so. Any unauthorized person that performs such acts is
subject to criminal prosecution under Penal Code 8498c.

5.4  Interruption or Refusal of Service

5.4.1 The DSO will make every effort to maintain an adequate flow of water in
each District Facility to meet anticipated demands. However, changes in
water use due to temperature variation, improper coordination by upstream
users during water changes, ptezdbooster pump flow variation, local
runoff from precipitation, spill water from other facilities, canal breaks, and
other emergencies may cause unavoidable fluctuations and interruptions in
flow. It is expected that a Landowner, Water User, or Tenahnutilfy the
DSO if water is not available at the time the rotation is scheduled to begin
or if the flow is interfered with during the irrigation event. It is also expected
that all Landowners, Water Users, and Tenants will cooperate with the
Water Operatins Manager and/or the DSO in determining the cause of the
interruption and will, to the extent practical, assist in correcting the problem.

5.4.2 No additional time shall be granted t@andowners, Water Users, and
Tenantswho fail to use the water contiously when available during the
allotted time. If a Landowner, Water User, or Tendiails, neglects, or
refuses to use the water during the period assigned, it shall not be a valid
basis for claiming the right to use watat any other subsequent time.
However, if such failure to use water is due to circumstances beyond the
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control of theLandowner, Water User, or Tenaparticularly if caused by

the unavailability of water, the District shall endeavor to make up the lost
time insofar as it can be dom@thout unreasonably interfering with the
schedled and equitable delivery of water to other Landowners, Water
Users, and Tenantny suchLandowner, Water User, or Tenamhich is
unable to diverthefull allotment of water shall promptly notify th&ater
Operations Manageaf thedesire to divert the remaindertbientitlement.

5.5  Out-of-District Service Agreements

5.5.1 All water delivered to lands outside of the District boundary shall be subject
to, without limitation, any and all of the rulestaregulations established by
the District and provided within this document.

5.5.2 Persons interested in or currently receiving water for application onto lands
outside of the current District boundaries are required to submit an
application for water seise. The application shall be accompanied by any
and all fees, charges, or deposits as required by the District.

5.5.3 Applications will be reviewed by the General Manager, Water Operations
Manager, District Engineer, and Chief Financial Officer. Upangmetion
of the review process a recommendation will be made by District Staff and
presented to the Board. The Board reserves the right to approve or deny
any application for oubf-District water for any reason.

5.5.4 Outof-District water service is eablished on an annual basis and is not
guaranteed for the duration of any irrigation season.-obDistrict water
is declared surplus water for that purpose and is made available, without
obligation, to Board approved recipients. Water supplied toDistrict
Landowners, Water Users, and Tenants is aguamanteed availability and
may be suspended at any time by the District.

5.5.5 The District shall not be liable for any damages that occur from the
negligent use or misuse of water supplied todtDistrict Landowners,
Water Users, and Tenants.

5.5.6 The District shall not be liable for any damages, economic hardships, or
otherwise unfavorable consequences resulting from the suspension of an
out-of-District service agreement. Persons enteringagteements for out
of-District water service assume and shall be knowledgeable of all risks
associated with not receiving anticipated flows, durations and/or volume of
water. The District does not and cannot guarantee any degree or level of
service to ay outof-District Water Users.

5.5.7 Approval of outof-District service agreements are considered conditional
and only valid for the term specified on the applicable agreement for out
of-District water, typically dyear. Approval to receive owtf-District water
shall be considered a distinct and solitary event and shall not establish any
right or precedence for future events.
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SECTION é6:

Final

5.6

6.1

Unauthorized Use of Water

5.6.1

5.6.2

Any person who uses District water
become subject to ioninal prosecution and/or civil liability under Penal
Code 8498 and 8592.

Us e of Di strict water without t he

w

D

forfeiture of t he Landown e rightsto Wat e

receive water on the next scheautetation or planned irrigation event.

LIABILITY

District Liability

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

The District will not be liable for any damages resulting directly or
indirectly from any Private Facility or the water flowing therein or by reason
of lack of capacity inany Private or District Facility or for negligent,
wasteful, careless, or other use of handling of water by Landowners, Water
Users, and Tenants.

Nothing in these rules shall be construed as an assumption of liability on
the part of the District, it8oard, officers, or employees for any damage
occasioned by the use of water by any Landowner, Water User, or Tenant
or for failure to enforce any of the provisions of these rules.

Most of the water furnished by the District flows through many nofes
open ditches, and is subject to pollution, shortages, fluctuation in flow, and
interruption in services. District employees are forbidden to make any
agreements binding the District to serve an uninterrupted, constant supply
of water. All water furnieed by the District will be on the basis of irrigation
deliveries and every Landowner, Water User, and Tenant putting the water
to other uses does so at their own risk and by doing so assumes all liability
for, and agrees to hold the District and its affecand employees free and
harmless from liabilities and damages that may occur as a result of defective
water quality, shortages, fluctuation in flow and interruptions in service.

The District sells water as a commodity only and not as a guarasesce
and will not be liable for defective quality of water, shortage of water, either
temporary or permanent, or for failure to deliver water or delay in doing so.

Private pumping by Landowners, Water Users, and Tenants of District
supplied surfae water is done at the their risk and the District assumes no
liability for damages to private pumping equipment or other damages as a
result of turbulent water or shortage or excess of water or other causes.

The District assumes no liability for dages to persons or property
occasioned through defective Private Facilities.

District Facilities are to be used solely for the purpose of conveying water
for use on land and for conveying drainage water away from the land. The
use of District Facities for recreation purposes or play is prohibited.
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6.1.8 The water in many District Facilities is cold, swift and deep, and the District
Facilities cover so many miles that continuous District supervision of their
use in illegal recreational activities impossible.Landowners, Water
Users, and Tenants are prohibited from using District Facilitie<andl
roads, rightsof-way, easements, or lands owned by the District for
swimming or play.

6.2  Water User Liability

6.2.1 Each Landowner, WateUser, and Tenant shall be responsible to the
District and to third parties for all damages caused by his or her neglect,
malicious, and/or careless acts.

6.2.2 It is the duty of each Landowner, Water User, and Tenant to regulate and
control the water delered to his or her land so as to avoid damage to the
District or third persons.

6.2.3 Any persons who cause damages or injury to District Facilities as a result
of doing or permitting any of the following to be done:

a. Permitting livestockpoultry, or waterfowl to go on or in District
Facilities.

b. Burning or otherwise injuring or destroying District Facilities.

C. Dumping or flowing into the District Facilities any rubbish, soll,

filth, or other substances that would pollute or impeddiltve of
water therein.

d. Erecting signs, fences, or other structures on or across or otherwise
obstructing District right®f-way without written permission of the
District.

e. Shutting off or reducing the flow of water from a District Facility

into a Prvate Facility or field without giving reasonable prior notice
of such proposed action to the Water Operations Manager or DSO
in charge.

shall pay to the District all costs incurred by the District in repairing the
damage or removing the obstructions.

6.24 Under the Penal Code 8588, 8592, and 8607, it is unlawful to do any of the
following without authority of the District:

a. Take water from a District Facility with intent to defraud.

b. Disturb any District Facility for the control or measurement of
wate.

C. Cause to be emptied or placed into any District Facility any rubbish,
filth, or obstruction to the free flow of water.

d. Willfully and maliciously cut, break, injure, or destroy any District
Facility.

6.2.5 TheLandowner, Water User, or Tenareresponsible and liable for any
damage caused by ttieeirnegligence or careless use of water, or the result
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or failure by them to properly operate or maintain any ditch, pipeline, or
other facility for which thg arewholly or partially responsible.

6.26 The District s r and fisoasssciated dharactgristi€so r
including quality,shall cease when the water is diverted intoRryateor
Improvement DistricFacility or property. The District shall not be liable
for any damages that aac once the water is diverted from District
Facilities.

6.3 Claims for Damages

6.3.1 Claimants must submit claims to the District office on a District claim form
within the timeframes established in California Government Code §911.2.

Claims will beprocessed in accordance with California Government Code
88 900949.
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Attachment B: 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 redung a specified level of delivery
measurement accuracy weralsoincorporated into California Code of Regulations Title 23 Division
2 Chapter 5.1 Article 2 Section 597 (23 CCR 8597) in July 2012.

OID measures water deliveries primarily with metergates. &rious other flow measurement devices
including constant-head orifice (CHO) gates and totalizing meters (magnetic flow meters, Rubicon
SlipMeters and FlumeMeters, etc.) are also utilized. Given this water delivery measurement
infrastructure, OID has eleatd 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 and CHO gates. OID has completed a field inspection diiafiouts,

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 flow
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) gate calibration facility (ITRC,
2016). Similarly, the pubished 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 available 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

followed by OID, and describ® OEA £EAI A ET OPAAOEI 1T AAOOEAEAAOQEIT I
delivery measurement program corrective 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 to be accurate to within £12 percent
by volume (23 CCR 8597.3(a)(1)). New or replacement measment 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 the field if using a notlaboratory 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

Final B-1 March 2021



OAKDALE IRRIGATIO

="2020 ATTACHMENT B:
AGRICULTURAL WATER OAKDALE IRRIGATION DISTRICT
(&4 MANAGEMENT PLAN WATER MEASUREMENT PLAN

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

OID has assembled a comprehensive set of Standard Constructbd OAET O OPAAEAZEA O1 |/
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 AAAT OAAT AA xEOE /)$860 OOAT AAOAO Al
Operators (DSOsare 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 whee 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, (6) STD4-02, (7) STD4-03 and (8) STD4-04.

Metergates

Metergate turnout structures consist of round canal gates with a hole in the top of the pipe on the

downstream sideof the gate which is attached to a stilling well. The hole and the stilling well

provide access for downstream water level measurement, so that the flow can be determined from

standard manufacturer gate tables using the gate opening and difference betwettye upstream

AT A AT x1T OOOAAI xAOAO 1 AOGAI Os /I)$60 OOAT AAOA AAOA
with the United States Bureau of Reclamation (USBR) guidelines, and a majority of the original

ARMCO Flow Measurement Tables continue to be useddetermine 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 +5 percent which surpasses the +/10 percent

compliance requirement (23 CCR 8597.3(a)(2)). To ensure the highest accuracy, OID has initiated

use of the updated water measurement tables provided in that study and checksrjaglically to see

EAZ OEA )Y42# EAO OAI AAOGAA TAx 1T x 1 AAOOGOAI AT O OAA
standard drawings, the International Institute for Land Reclamation and Improvement (ILRI) found

metergates to be accurate to between three andxspercent (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 i s 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 ratis 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 structureas 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./ ) $6 O O OAT. Kdchdi thesdineferg toMe with a
calibration certificate (Attachment B-1, B-2, B3 and B4) 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 §597.3(a)(2)(a) when installed according to manufacturer specifications.

20AEAT 1T 3 landRubido® BAuméVeters(which usethe same Sonaray ultrasonic array flow

i AAOOOAI AT O OAAETTI1TCU AO 20AEAIT60 31EDP-AOAOO xE
remote flow, level and position contro) have also been installed for flow measurement at defery

points. These flow measurement devices are bolted to the delivery turnout structure. The velocity

through the meter is measured along with the upstream water level to confirm the crossectional

flow area to determine the flow rate. These devicegaequipped with a totalizer and are typically

ET OACOAOAA ETOT /)$60 3#!$! OUOOAI 8 4EAOA AAOEAA
to beaccurate to+2.5 percent flow rate accuracy(Judge, 2011). Field tests in California irrigation

distri ct conditions found that the Sonaray measurement was withitt2.0 percentof an NIST

certified magnetic flow meter (Hopkins and Johansen, 2011). Both of these test results arell

within the accuracy standard oft5 percent for new measurement devices.

While a majority ofany necessanA 1T OOAAOEOA AAOQEIT EO OAEAT AAAI
Construction Details, OID has and will continue to explorether alternative measurement options
at the delivery point that are compliant with the Regulation.

O/
>
mh
—_

Irrigation D eliveries

Turnouts2s 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 OlDdistribution system or through 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 fromOID to its customers. In accordance with 23 CCR 8597.3(b)(2), definition and

AT AOiI AT OGAGETT A1 O /1)3$80 AAAAOGO O 1 AT AOG AT A EAAEI
AAT POAA AU /) $80 cCI OAOI2E R@es and RegatidnSEctiGnBSuBsBolddn OO0 E 1
3.4,No. 34.1and No. 34.2AA0AO0EAA OEA $ E Oi&ub&idnGisem Oge@ter® £ O /) $
(DSO3% and other authorized agents to have free access to all private conduits and lands being

irrigated to ensure efficient use of waterand 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

1@ 0011 066 EO OEA 10hkChicOBRAGOROUO O RACEDL ByA AEG AGB GHA 11 AAO
which the agricultural water supplier transfers control of delivered water to a customer or group of
cuOOT I AOOG8B88G j Q@B) ##2 osvwx8cj A
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certain secondary rights, such as the right to enter upon a property on which the riglaf-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 stdtim the Rules and Regulationslo.

3.1.1and No. 32.1.1 all District facilities are under the exclusive control, direction and

i ATACAI AT O T &£ AOOETI OEUAA $EOOOEAO PAOOITTTAI ATA
when water is diverted into any private or Improvement District facility.

(@}

Water Orders and Recordkeeping

Written documentation of deliveries and measurement throughout the system has always been

important and necessiry to support A FEEAEAT O xAOAO 1 AT ACAT AThed xEQEET
OAOI O T &£ | AAOOOAI AT O xEOEET /)$60 OAOOEAA AOAA AO
x AOAO OOAOO OEAO OEA st& GeivorEdiale indde at hddvérdddak brOO 1T £ x
OAl OA E1T OEA $EOOOEAOBO AAT Al AT A OEAO OEA $3/ xE
rates, delivered volume, and other pertinent irrigation event statistics as determined by the Water

Operations Manager.

oA T &£ 17)$50 £AEOOO23AGREBRIAWRSA0 trénkitiodtd dleBrionic inpuE &b E

delivery and operational data intoanew STORM application and database software (STORMhe

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 applicable to 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

number to call per division, any time of the day or night. Customers typicallyalt 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 1T 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

EAOA O AAAROO 34/ 2- AT A OEA $EOOOEAOGO 3#!$! OUO
custom-built application. All delivery, landowner and crop data areequired to be kept up to date

in STORM. Additional tools such as District maps, measurement charts and tables, a camera, aerial

photos and email have also been made available to the DS®the processand are accessible at any

time by the DSO via a tabletlfand whenhard copiesof the rotation sheets arealsorequested, the

printout is now generated from a report using datefrom STORM.

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
AAOAOEDPOET T 1 Awild abiurnoyt-§pécific water h@shurement data collection.
OID collects water measurement data fronover 250 SCADA siteswhichincludesa total of 85
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turnouts. Operational data such aspstream 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 integratedi®1T /) $6 0 3#! $! OUOOAI 8
collect daily spot flow rate measurementsat the turnouts with running deliveries along with start

and end times. In addition, cumulative volumetric readingsra recorded atany 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 tmes are collected and recorded bpSOs for each water delivery event for
operational efficiency and quality control and quality assessmergurposes. Totalizer readings are
also recorded,at a minimum, every 2-3 months prior to the close of each billing pgod. A majority
of the turnouts with totalizing meters are also equipped with radios and antennas and have been
ET OACOAQGAA ETOT /) 3$50ED# IOPAT OUEODAA AO#11$ AAREODEOD
servers on aregular basisaccording tosite-specific changeof-state thresholds (flow, velocity, water
level, etc.) and/or a maximumtime interval (ranging from 5 to 15minutes depending on the site
and parameter).

Method for Determining Irrigated Acres

OIDmaintains a database of irrigated parcels thateceive water deliveries. The total parcel acreage

EO DPOI OEAAA &£O01T i1 OEA #1 010U ! OOAOOI 060 - APOs I O
imagery during the mid-summer months was reviewed over the water 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 aerial imagery is used throughout the year to confirnirrigated acreage on

specific parcels as the need arises.

Quiality 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

andfacilities, and any operational changes thaare expecteddl T AAOO AO A O0OAOOI 08 |
generally upon hire,alsoattend# A1 01 1 U ajioh RigtrittGchpoOoDIEigation for a 3 day

course on canal operations, flow measurement principals and techniques for botlipplines and

open channes, and SCADADSOs are typically sent back to the 3 day training course every +10

years as a refresherAdditionally, OID Water Operations Supervisors and Managers conduct field

measurement review bitannually with the DSOs to ensure proper measurement techniques are

being used.
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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 ases&d based on their water
usage during the billing cycle. Prior to the bills being issued QA/QC procedura® performed by
staff that include review of the data along with a series of reports thdtave 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 OlDthroughout 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 tocomplete an assessment of the Distrist O AGE 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

analysis. TrainedOID staff inspected all OID turnouts to identifghosethat met/ ) $8 © OOAT AAOA
design and installation requirementsand thus would satisfythe delivery measurement accuracy

standards of the Regulation, as well as those which required corrective action teeliaken The

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 alarger 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 attribugssablishedby OID Engineerimg
Departmentstaff. %1 CET AAOET ¢ $APAOOI AT O OOAZEER O1T ARAO OEA O«
1 EAAT OAA AT CET AAOh xAOA OOAETAA 11 OEA DPOIPAO 06O
turnout delivery structures. Data collected daily was dowtoaded 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, constanhead orifice, etc.)
Gate size(s)

Condition ofturnout (on a predetermined scale of 4 5)

arwnE
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6. Site photo (upstream looking downstream)

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
/1)$860 OOAT AAOAQ, frdeioflebsruidA &l &iSes i Gdbd woiRing order. After the
field analysis was completed further data processing was done to link eatirnout 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 effortsjrnouts 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 j " -080Qq OAI AGAA 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 kctronic 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 OI AAOOOAATI A6 OOAOOO08 '1 0T h O0O60TdOOO AOA
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 measures were taken to meet compliaador a given turnout. These measures
include installing a new turnout, retro-fitting an existing turnout, removing or plugging a turnout as
it is no longer needed, and reviewing a turnout service area to confirm whether it only services
parcels owned byindividuals whose purpose is landscaping or growing selfonsumed crops

(which are not subject to the Regulation). In 2020 OID began the process of linking its electronic
database to a GKBased asset management program called CityWorks which will providelD field
staff remote access to the database for real time edits, photo documentation, and collection of any
other pertinent data related to the turnout.

Updated Inventory of Results

3ET AA OEA AATBPOEIT 1T &£ /)$60 ¢ moproouts Has ifcreaddeiAy 88 EOOOE A
mainly as a result of an additional 4,533 acres of newly annexed and connected lands. Corrective

action has been completed on 180 turnouts, with 296 turnouts still in need of corrective action. A

comparison between the currentturnout inventory and the 2015 turnout inventory is summarized

below in Table B-1.
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Table B-1. Summarization of Current Turnout Inventory Compared to 2015 Inventory.
2015 AWMP Current Inventory
Meter Style Quantity Percent of Quantity 26 Percent of
Turnouts Turnouts
Compliant Turnouts and Turnouts Not Subject to the Regulation
Metergates 1,332 69% 1,275 63%
ConstantHead Orifices 100 5% 92 1%
SlipMeters/FlumeMeters 11 1% 35 2%
Krohne Enviromag 2000 0 0% 37 2%
McCrometer Meter 0 0% 2 0%
Valves on OID Pipeline 0 0% 152 8%
Y/Ws (Inline Gates) 0 0% 78 1%
Other 0 0% 34 2%
Subtotal 1,443 75% 1,705 85%
Non-Compliant Turnouts, Corrective Action Needed
Slide Gate 0 0% 12 1%
Valves on OID Pipeline 269 14% 122 6%
Y/Ws (Inline Gates) 146 8% 104 5%
Other 61 3% 58 3%
Subtotal 476 25% 296 15%
Total 1,919 100% 2,001 100%

While OIDcurrently delivers water through a total of 2,001 turnouts (Table B-1), goproximately

sixty (60) percentof OIB O AAOQOE OA AparBdis@ht Gréten A10)Acre&bri@sswhich

percentofthe OIB O AAOEOA AAAT O1 O Gort (@A acrdd oOmokefbGthhdse O OEAO A«

customers represert about sixty (65) percent of OlDserved land. As such, a majority of the OID

OAOOGAA 1 ATA EO DPOI OEAAA xAOAO OEOI OGCE A OI Al

Outside of those existing turnouts each year requiring immediate replacement to allofor
continued efficient and effective operations and deliveries, the priority for arrective action has
been the turnouts that serve the greatest acreage and thus account for the largest total volume of
water delivered. 3 ET AA OEA AT | DIsSAWMHA, staff hadcompilel & I3t theragreage
that eachturnout serves and organied a prioritized list of turnouts where corrective action is
required based on the field inspectiorand acres serviced

26 For Metergatesand ConstantHead 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 landscaping or setbnsumed crops and are not
subject to the regulation.
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Of the total 2,001 turnouts 471 turnouts only deliver water to parcelsthat irrigate landscaping

gardens,or crops for selfconsumption. Theseparcels aregenerally 5acresor less,are typically

served on a rotational irrigation scheduleand account for 2,254 acres or 3 percentof 316 © OAOOEAAA
acreage$7260 &ET Al 3 O0AOCAT AT O T &£ 2AAOT T O AAGAA uvTopTc
that serve parcels owned by individuals whose purpose is not agricultural or farming, but rather

landscaping or growing seliconsumed crops arenotsAEAA O O1 OE™m®, 16306fGhe AOET T 86
2,001 total turnouts are subject to the Regulation. Ifkhough DWR does not require delivery

measurementfor the other 471 turnouts, over 200 of these turnouts meet the accuracy standards

of the Regulation andOID continues to search for coseffective and accuratedelivery measurement

solutions for the remaining turnouts as well. Table B2 below shows the total number of turnouts

in OID and the total number of each associated type of turnout delivery structuthat has been

installed.

A total of 89% of the service area, or 62,106 acres, within the OID boundaries is delivered water
through 1,705 turnouts that are either compliant or not subject to the Regulation. The remaining
11% of the service area, or 7,422cres, within the OID boundaries that are subject to the regulation
is delivered water through 296 unmeasurable turnouts. Aunmeasurable turnouts listed in Table
B-2 will be modified or replacedwith the most appropriate application for measurementthat meets
the accuracy standardf the Regulation
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Table B-2. Turnouts and Associated Acreageby Meter Type

Gross Percentage
. Percent of of Total Accuracy
Meter Style Quantity Turnouts Acreage District Accuracy Source
Served
Acreage
Turnouts Not Subject to the Regulation
Metergates 205 10% 1,093 2% +/- 5% | ITRC (2016)
ConstaniHead Orifices 2 0% 10 0% +/- 3% | USBR (2001)
Valves on OID Pipeline 152 8% 521 1% N/A N/A
Y/Ws (Inline Gates) 78 4% 522 1% N/A N/A
Other 34 2% 108 0% N/A N/A
Subtotal 471 24% 2,254 3%
Measurable Turnouts Compliant with Regulation
Metergates 1070 53% 39,464 56% +/-5% | ITRC (2016)
ConstantHead Orifices 90 4% 6,051 9% +/- 3% | USBR (2001)
SlipMeters/FlumeMeters 35 2% 11,649 17% +/- 2.5% | Judge(2011)
. Krohne
0, 0 ~ 20,
Krohne Enviromag 2000 37 2% 2,539 4% +/- 2% Group (2019)
McCrometer Meter 2 0% 148 0% +1- 2% Mcégolmgfter
Subtotal 1,234 61% 59,852 86%
Non-Measurable Turnouts Subject to the Regulation, Corrective Action Needed
Slide Gate 12 1% 669 1% N/A N/A
Valves on OID Pipeline 122 6% 2,009 3% N/A N/A
Y/Ws (Inline Gates) 104 5% 2,759 4% N/A N/A
Other 58 3% 1,985 3% N/A N/A
Subtotal 296 15% 7,422 11%
Total 2,001 100% 69,528 99%*

*Remaining 1% 362 acresof District Acreage has no turnostand is not currently utilizing OID water.

Corrective Action Status (23 CCR 8§8597.4(b))

ITA T /£ OGEA &£ AAl DPITET 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 am 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

horizon. As turnouts were replaced each year, measurement at each new tumavas 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 constituentsor 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 whdretWRP was completed and
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the 2015 AWMR OID modified or replaced more thai284 turnouts totaling more than $1490,000 in
capital construction costs. Since the 2015 AWMP OID has modified or replaced an additional 294
turnouts totaling $1,953,000. 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 turnoutseplaced 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 $156300,000 per yearwas

proposed to be spent taking corrective action on at least 1@rnouts per year. Actual total OID
expenditures dedicated to corrective action on turnoutOET AA OEA Al i MiSA@BF 1T 1T £ |/
through the end 0f2019 was over $390,000 per year, on an average of 59 turnouts per year, and at

an average cost of approximaty $6,600 per turnout. OID 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 compance with

the Regulation and will allow OIDto continue to accelerate implementation of its turnout

replacement program. Regardless, Olans tocontinue to allocate between $150,000 and $300,000

annually to modification and replacement of existing turrouts.

Financing Plan

A total in excess of $94 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 leviel T AT 1T AgAA 1 AT A xEOEET OEA $EOO
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

beEil D1 Al AT OAA ET AAAT OAAT AA xEOE OEA 720 AT A AAAT (
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 2028. To do so, modification or replacement would

need to continue to be completed on an average of 33 turnouts per year. With the exception of
corrective action to those turnouts incorporated into other larger projects (i.e. structure
replacement, automation, lateral rehabilitation, etc.), turnouts will generally continue to be selected

for modification or replacementin descending order of the acreage servedn progressing with that

approach, in less than 4 years andditional 6,000 acres would be provided service from a compliant

AAl EOAOU DI ETO ATA T1T1U ¢b jAPDPOI QEI AGAT U phtnm
continued corrective action.
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Oakdale Irrigation District Corrective Action Implementation Sumima
Total Oakdale Irrigation District (OID) Turnouts 2,001
Oakdale Irrigation District (OID) Turnostsbject to Regulatior| 1,530
Unmeasurable Turnouts 296
Average Turnout Modification/Replacement Cost $7,000 | each
Annual TurnouModification/Replacement Budget $150,000- $300,000| per year
Average Turnout Modifications/Replacements 33 | per year
Estimated Duration of Corrective Action P{2028
Completion) 9 | years
Total Estimated Cost of Corrective Action Rfaplementation $2,079,000
Attachments

Mace AgriFlow Calibration Certificatgx2)

Krohne Calibration Certificate

McCrometer Calibration Certificate (x2)

McCrometerMc Mag 3000 Flow Meter Specification Sheet 301241 Rev. 1.& Page 3

OPTIFLUX 2000: Technical DatasheRtl1z Page 15
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Mezzuring & Cenerat Equip mans
(MACE) Pey Lea

Unie 19/ 278 Naw Line Raaa

Durai, Syaney. NSV 2158, AUSTRALIA
Frone +61 (02) 9658 1234

Fax +61(02) 9651 7989

mace

Water Monitoring Solutions

1

CALIBRATION LABORATORY
CERTIFICATE OF TRACEABILITY

Customer: MACE USALLC.

Item Model: MACE FloSeries3 - AgriFlo XCi
Item Part Number: 850-365

Item Serial Number: 41925

Certificate Serial Number: 060715_01

Date of Test: 06/07/2015

Calibration Period: 12 months

Measuring and Control Equipment Co. Pty Limited certifies that the instrument listed above meets
or exceeds all published specifications and the calibration has been performed using instruments
whose uncertainties are traceable to Australian National Standards. Test results are maintained on

file and are available for inspection.

The quality system 1mplemented by MACE Instruments is accredited to 1SO9001 by BSI group
ANZ.

This certificate may not be reproduced except in full, and with the approval in writing from the
manager in charge of the laboratory.

Tested By: Sharon Nicholls

\./M- ﬂW Date Issued : 30/01/2016

Signature :
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mace

Water Monitoring Solutions

1

Mezzuring & Cenerat Equip mans
(MACE) Pey Lea

Unie 19/ 278 Naw Line Raaa

Durai, Syaney. NSV 2158, AUSTRALIA
Frone +61 (02) 9658 1234

Fax +61(02) 9651 7989

CALIBRATION LABORATORY
CERTIFICATE OF TRACEABILITY

Customer:

Item Model:

Ttem Part Number:
Item Serial Number:

Certificate Serial Number:
Date of Test:
Calibration Period:

MACE USALLC.

2" Insert Velocity Sensor - 10m Cable — NPT
850-112

41212

140415_01

14/4/2015

12 months

Measuring and Control Equipment Co. Pty Limited certifies that the instrument listed above meets

or exceeds all published specifications and the calibration has been performed using instruments

whose uncertainties are traceable to Australian National Standards. Test results are maintained on

file and are available for inspection.

The quality system implemented by MACE Instruments is accredited to ISO9001 by BSI group

ANZ.

This certificate may not be reproduced except in full, and with the approval in writing from the

manager in charge of the laboratory.

Tested By: Sharon Nicholls

Signature : /] W Date Issued : 30/01/2016
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T - T e |
KROHNE E - . : ;
;ﬁ-?:z’éxzzsaas-nso - S ) : C o : KROHNE
Embu: SP BA : : . S : T

CALIBRATION CERTIFICATE

'N5.1409-54409-01/22 o :-

Ta‘g : o .

Type 1 OPTIFLUX KC 2000F/18 ‘

DN Co i US STANDARD 400mm/ 16" | P b

Connectioh : : i FIange.’ASIVIE 150 ibs RF | b i

Test Pressure "L 30 Bar o ; e :
Liner . © U Hardrubber | ;GK:véIue;246745 {f=:1/18) !
Electrode Construction . Standard B GKL : value 5.2416 (f=1/18). ‘
Electrode Material _ DHC22 ol : i Lo C |
Protection Class - .IP63 . ) : . )
IS0 Class : ' H : ; : i !

Setial Number . €14502627

e
x

The tested flow meter has been calibrated against @ prinlary measurement standard

This calibration cettificate guarantee traceability of catibration results to units of the .'ntematfonaj‘
System (Si).

Expanded meastirement uncertainty of the primary measurement standard is 0.15%

The calibration fluid is water with conductivity of 160 S/em and femperature of about 22°C

According to DIN 1944 is recommended an infet section of 5D and an outlet section of 30, measured )
from the'elecirode axis, with undisturbed flow. ) '
The calibrations were carried out with arintef Section-lengfh of 5D fo 10D X

CALIBRATION RESULTS:

Measurement range (=100%): 900 : m3h
Fléw range in % ' ~ Deviation in% : ‘ ' \
90 ‘ +0.03 _ : _

: Che — fot

=MBU, 15/09/14

Rl
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T 1
I

McCROMETER f
Calibration Report

Seriaf Number: AG15-0995 Test Number: AG15-0995

Converter Serial Number: '

Model: G308-4-00 Calibration Date: 10/13/2015
Report Date: 10/13/2015 _
Sold To: OAKDALE IRRIGATION DISTRICT '

Description: MC MAG 3000, 8"

Notes:
Inside Diameter:  8.084  in XA 1.7682 '
205.3336  mm KL's Used?: Yes '
Calibration Report

Valumetric Flow Rate (GPM) PLBF Accuracy i
mit max (as % of reading) '

1| 2431797 496.7302 100.68

s 2 496.7302 7502808 100.72
) 3 750.2806 1003.8311 100.75 [
4 1003.8311 1257.3815 100.78 '
5f 1257.3815 1510.9319 100.80 I
G} 1510.93319 1764.4824 100.82 i
7| 1764.4824 2018.0328 100.85 '
8| 2013.0328 2271.5833 100.87 '
9 2271.5833 2525,1337 100.8% i

25251337 2778.6841 100.81

Approved By: /%%% Test Fluid: Water

Vinca H. Morton

Test Stand Instrumentation Traceability Kit Number: V106 :
Standard Used: Secondary
Test Data
Water ) Barometric Relative Average

Temperature (.; :5:0-:_:;1: Alr Tel('::gs;rature Prossure Humidity Rate of Flow °°mm';f£g:"':ﬁ;ﬂ"ty (%) i
(°C) ) ) . {kPa) (%) {mdisec) :

1 28,50 50.843 27.97 96.33 43.7 0.1739 0.150

2 28.50 30.937 27.97 96.33 43.7 0.1133 0.150

3 28.50 48.484 27.97 96,33 43.7 0.0957 0.150

4 26.60 51.391 2797 96.33 43,7 0.0741 0.150

& 26.50 31.767 27.97 96.33 43.7 0.0165 0150

This calibration was performed using standards traceable to the Natlonal Institute of Standards and Technology {NIST}, USA. Certificates of traceability for the
individual test measurements fsted in this repart are documenied ane serlalized by the Test Stand Instrumentatfon Traceability Kt Number Identifled above and are
available upon request. Combinad Uncertainty ta  95% cenfidence level Is developed for each test polnt according to the metheds described in the ANSI/NCSL
Z540-2-1997. Methods and procedures used in this calibratlon are In accordance with the MeCrometer Flow Laboratory Technical Manual, revision 2.0,

Pagelofl
McCrameter, inc. # 3255 West Stetson Avenue, Hemnet, CA 92545, UISA

. Tal (951) 652-6811 « Fax (951) 652-3078 = Website: http:/fvrww.mecrometer.com
Seriai Number: AG15-0995 Hours: 8am - 4:30pm PST, Monday — Friday
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Propeller Heter

CERTIFIED TEST REPORT

CUSTOMER: OAKDALE 1.D.
MODEL NO: MD310
METER SERIAL NO: 99-07212

CONFIGURATION

METER INSIDE DIAMETER: 875
METER OUTSIDE DIAMETER: _10
TEST DATE: 9/17/2019
TEST FACILITY:
IDEAL TEST CONSTANT:

Volumetric
2374

CALIBRATION DATA

Tested TC GPM Accuracy
1 2381 18849 100.3
CERTIFIED BY: _Robert Galusha ID#: 176785 DATE: 9/23/2019

This calibration was performed on a gravimetric or volumetric lest facility, traceable to the National Instifute of

Standards and Technology, USA  The estimated flow measurement uncertainty of the calibration facilities are:

Gravimetric +/- 0.15% Wolumetric +/- 0,5%

McCROMETER

3255 WEST STETSON AVENUE
HEMET, CA 82545 USA
PHOME [951) 652-6811 / FAX (351) 652-3078
WERB SITE: hitp:/fwww.mccrometer.com E-MAIL: customerservice@mccrometer.com

ith

LR RTILR TR TR

Final

99-07212

B-17

G228 121352 PM
Wersion 1,2 (4118/2007)
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