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Preface

The Merced Irrigation DistrictMID or Districf) has prepared thisgkicultural Water

Managenent Plan (AWMP or Ran)in compliance with SEX7-7. The development of this

AWMP has provided MID with an opportunity to further gautggperformance in meeiy the
Districtds water resources management goal s,
and affordable water supply that benefits the entire region.

To support its water r e svatermacagemergracticasp@ement go a
centeredn itsrobust and effective conjunctive usetivitesand 1t s6 | ong standirr
to water coservation and system efficienchhe effectiveness dhesemanagement practices

are gaugeth this Planby comparingkey metrics to its 2002 plan, whigfas developed by MID

after it voluntarily etered into an MOU under AB3616.

There are several ongoing activities, both internal and external to MID, that may impact its
management practices and key metric performances in future Phease activities antheir
potential impact, both positivendnegative, are discussed in Section 1, Introduction.



Merced Irrigation District i Agricultural Water Management Plan

TABLE OF CONTENTS

Page No
SECTION 1. INTRODUCTION oot ssesseesseessessssssss s s s 11
1.1 MID Water Resources Management and Conjunctive.Use..........c..ccccevvveeen. 1-2
1.2 BACKGIOUNG.... ..o eeee et e e e e e 1-2
1.3 CUIENTE PraCliCOS .....uviiiiiiiiiiiiiiitiimnee e e e e e e e e e e e e e e e e e e e e e e e eeeeee e s smmme s 1-3
1.4 Foreseeable Actions that may Impact Water Resources Management....... 1-4
SECTION 2. PUBLIC PARTICIPATION, REGIONAL COORDINATION (810826)
AND PLAN ADOPTION AND SUBMITTAL (810841) .. ... 2-1
2.1 PUDIIC PartiCIPation..........oouiiiiiiiiee e et e e e e 2-1
2.2 Regional Coordination and Previous Wai#anagement Activities (§10826(d)2-1
2.3 Plan Adoption and Submittal (§10841)............cccccvviiiiiimmeeeeeeeeeeeeeeeeeeeeeeee e 2-4
SECTION 3. AGRICULTURAL WATER SUPPLIER
AND SERVICE AREA (810826 (@))......ccevvvrrrrirrnniiiesimeennnnnnnnnaeens 3-1
3.1 Size of Service AreaBL0826 (a)(1)) . 31
3.2 Location of the Service Area and its Water Magragnt Facilities
(810826 (A)(2)) oo 3-3
3.3 Terrain and Soils§L0826 (a)(3)).. . 37
3.4 Climate L0826 (A)(4)).....-uuvvrrrreeeeeeeiiaiiimmmsiiirerr et e e e e e s s s srees e reeeeeeaaaans 3-8
3.5 Operating Rules and RegulatioB0826 (2)(5)).......-cvvrrrrrreeeeeiiiiimmersiiiiieenee 3-9
3.6 Water Delivery Measurements or CalculatioBs0826 (a)(6)). ... .. ... ... 3-9
3.7 Water Rate Scluriles and Billing 10826 (a)(7)).__ ... . 3-12
3.8 Water Shortage Allocation Policie§810826 (a)(8))......cuvrrrrreeeriiiiiiiirireniiinne 312
3.9 Policies Addressing Wasteful Use of Agricultural Water............ccc.cccoeeuueeens 3-13
SECTION 4. INVENTORY OF WATER SUPPLIES (810826 (D)).....cceeeviiiiiieeeennn. 4-1
4.1 Surface Water SUPPIBLO8B26 (D)L)) ..veeevviiiiiiiiiiieiiee e 4-1
4.2 Water RIGNTS. ... eetemmr e e e e smmmre -1
4.3 Flow and Reservoir ReqUIrEMENtS...........oooiiiiiiiiiieeeeccceeeee e -1
4.4 COWEIl AQIrEEIMENL.......uuiiiiiiiiieee e iiiieeee ettt et e e e e e e s s e nee bbb e e e e e e e e e e s nanes 4-2
4.5 Stevinson ENtIlEMENL. ... ... e 4:2
4.6 Groundwater SUPPIYBLOB26(D)(2)) .- eeeeeeeeeieeee e 4-3
4.7 Groundwater CONAItIONS ... ...uuuueeerieiiiimmre e e e e e e eeees s n e e 4-3
4.8 Other Water SupplieBL0826(I0)(3))...---uvvvrrrrrreeeriiiiiiimrmiiiiiiieree e e e e e e siisaeeeas 4-8
4.9 Source WateQuality Monitoring PracticeBL0826(b)(4))...cvvvevveeermeerrerrieerrinns 4-8

4.10 Surface Water Sampling.........ccoeevveiiiieiiieeei e ceeevveeneeeeneenen 2 -9



Merced Irrigation District i Agricultural Water Management Plan

4.11 Groundwater SAMPIING .....cccooieeiiiii i 4-9

SECTION 5. WATER BALANCE ..ottt emme e 51

5.1 Water Uses Within the MID Service Area (810826 (b)(5)).......ccccvvvrreirrrranne. 5-1

5.1.1 Agricultural (810826 (D)(5)(A)).....uuureeiiiiiiieeiiirieeeee e sieee e e nenes 5-1

5.1.2 Ervironmental (810826 (D)(5)(B)).....--vvvrrreereeeeiiiiiicmme et 5-2

5.1.3 Recreationa(810826 (D)(5)(F) ---vvvvrrrrrreeeiiiiiimemriiree e e e e e neeens 5-6

5.1.4 Municipal and Industria{810826 (D)(5)(D) ..+ vveeeeeeeirirriiiiiiiiiieeeeeeeeeenns 57

5.1.5 Groundwater Rechard810826 (D)(5)(B) -.....--svvvrrrerreeeeeeiiiieemn e 5-8

5.1.6 Transfers and Exchang€&10826 (D)(5)(I) -+ vvvveeeerrrrimrririiiiieceeeeeeeeeeane 59

5.1.7 OtherWaterUSES........uuiiiiiiiiieeeieieees st ne e a e e 5-10

5.2 Drainage from the MID Service Are810826 (b)(6)).......ccvvveerrrrrrrrrrrrrrinennnn. 5-10

5.2.1 Drainage System Water QUAalILY............c.uuvvviiiiiieeneeee e 511

5.3 Water Accounting (810826 (D)(7))....uvuurruuiiiiiiiiiiiiie e veeee s 512

5.3.1 Quantification of MID Water Suppliesi@26 (b)(7)(A))-.....euvvrrerrrrrnnnns 512

5.3.2 Tabulation of Water Us€810826 (D)(7)(B).....ccoeuvrurrrmmmriiieeiiiameeeeeene 5-14

5.3.30verall Water Budge810826 (D)(7)(C)....cevvvvmvrrriiieiieeeieiieee e 5-17

5.4 Water Supply Reliabilit{810826 (D)(7)) .. v vereeeeeiiiiiiiiriiieeriiieieee e 5:20

SECTION 6. CLIMATE CHANGE (810826 (C)) +eevvvrrrrriiiaaareeeeeerrrrmmmianaaaneeeeaeeaereeesd] 6-1

6.1 Statewide Historical Climatic Trends and Projectians.............ccccccovvicceeeiinnne 6-1

6.2 Sedevel Rise, Snowack Reductions, and Extreme Events............ccccvvvvvveen. 6-2

6.3 Regional Climate Change Projections and IMpPactS.............occcuvvveemriviinenn. 6-2

6.4 Agricultural Water Demand............cooooiiiiiimmmnii e 6-5

6.5 Reduce Water DEMAN..........ccooiuiviiiiiieeeiieee e e e e e e e e 6-8
SECTION 7. EFFICIENT WATER MANAGEMENT PRACTICES

(EWMPS) (8L0608.48)........euuuiiieeiieieee e eena e 7-1

7.1 Critical Efficient Waer Management Practices (EWMR8)0608.48(b)............ 7-1

7.2 Conditional Applicable Efficient Water Management Practi@9608.48 (c))7-11



Merced Irrigation District i Agricultural Water Management Plan

TABLE OF APPENDICES

APPENTICES oo e ee e eee e seeese e eesseesese e eeeeesseseesesaeneee AP-1
A. Merced Irrigation District Rules and Regulations Governing the Distribution of Water
B. Merced Irrigation District Root Zone Model
C. Interpretive Summary of the Annual Water Balance
D. Merced Irrigation District Licenses for Diversions and Use of Water (Water Rights)
E. Merced Groundwater Basin Regional Groundwater Management Plan
F. Water Measurement Documentation and Reporting
G. Other Documents

G1 Public Notice
G2 Board Resolution of Plan Adoption
H. District Map

References



Merced Irrigation District i Agricultural Water Management Plan

SECTION 1. INTRODUCTION

The Merced Irrigation District (MIDDistrict, or Merced 1D has prepared this Aigultural Water
Management Plan (AWMP or Plan) in compliance with the Water Conservation Act of 2009 {BB X7
SB X7-7 has mandated certain agricultural water suppliers to meet the following requirements:

e Prepare and adopt an SB-X7Agricultural Water Maagement Plan (AWMP)

¢ Implement efficientWaterManagemenPractices (EWMPs)

e Submit documentation for Agricultural Water Measurement Regulation compliance
e Submit an Aggregated Far@ate Delivery Report

The Plan is organized according to the framework itdtcan SBX7-7 §10826andincludes a discussion
of theimplementatiorstatusfor each of the EWMPs presented in 8B-7 810608.48These EWMPs are
grouped in the following two categories:

o Critical Efficient Management Practices

e Conditional Efficient WateManagement Practices.

As a conjunctive use Distriabne year would not adequately be reflective of MID operatidnerefore,

for water balance purposes, the period between 2000 and 2008 was used to represent a continuous period
experiencing differentydrologic wateryear typsincluding critical dry years and wet yeakéore recent
information was presented for elements not invajvivater balance calculations.

A copy of the current MIORules for the Distribution and Use of Water are includedppendk A.
Appendix Bdescribes the Root Zone model used to estimate effective precipitation, crop ET, and the
fractions of crop water demand met from applieder and from precipitatioppendix Cdescribes the
structure of the water balance and presentsniaiance result®\ppendix Dprovides information on

MI Db6s wat eAppendix §iha cepy af thelMID Groundwater Management PRppendix Fis
Water Measurement and Reportidgpendix Gcontains other documentation such as the public notice
for this plan as well as the Board Resolution adopting this Plan. Note that the Aggregatésbfarm
Delivery report was submitted under separate cover and is not included in the Plan.

In addition to thenandatorycomponents of theléh,t he Di st resourdednsanagesneneé r r
practiceswhicharec ent er ed on its robust and effective conj
commitment to water conservation and system efficieaeydiscussed his discussion is intended to

serve as a backdrop to tA#VMP and includes dackground on the evolution i management goals,

and foreseeable activities that may impact its future management acésitiedl as key components of

future SBX 77 updates
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1.1 MID Water Resources Managemenand Conjunctive Use

Merced ID is a conjunctive use district thets rights tesurface water supplies and lies over a sizeable
groundwater basin that readily receives and yields wislti€&¥ owns and operatez35groundwater wells
The vast majority letnsiedyctodaopdrdiked forirmgatibn dsringayeaes of
surface water shortagedome wells are operated annuatiyserve higkground parcels.

1.2 Background

Shortly ate™Mer ced |1 D6s formation in 1919, lavetbéen sur f ac e
conjunctively used to meet water demairdthe basinQOriginally, these demands were predominately for
agricultural irrigation, although, over time, the magnitude of municipal and industrial pumping increased

as the urban centers withinMerc&ld s t erri tory grew.

Prior to the passage of Proposition 13 in 1978, MID assessed all landowners within the District
uniformly, regardless of their use of surface waléis provided an incentive for irrigators to use District
supplies (from both the MerdeRiver and District wells)Following the passage of Proposition 13, the
District began to charge for water service, first on a flat rate dapisnding omllocation ina given year
and later on a volumetric basiss an economic choice, some MID custers opted to develop and use
groundwater because, in many places within the District, groundwater could be developethé&lost

of District water.

During the course of the 198@P92 drought when surface water supplies were limited and water costs
increasedt4 percent many MID customers constructed private groundwater wells for additional water
supply.As would be expected, once an investment is made to construct a private well, the tendency is to
use the well rather than surface waldtris tendency as compounded by the growing use of{ow

volume, pressurized eiarm application systems, which are better adapted to groundwater sources than to
surface water supplieBy the end of the 1987992 drought, groundwater elevations were generally
declining tlroughout the District, clearly indicating that the basin waaniaverdraft condition.

In 1993, MID entered into a cooperative program with the City of Merced to plan forehg i on6s f ut ur
water supplyCompleted in 1995 and updated in 2001, the Mewater Supply Plan (MWSP)

concldedt hat , through planned conjunctive management
agricultural andMunicipal and IndustrialNI&l ) demands, including selected environmental water

demands, could be satisfid@hsedon these findings, MID embarked on an aggressive program to restore

and expand its conjunctive water management capalgilityphasis was placed on programs and facilities

that would increase surface water use within MID by expanding service to landsuphggerved only

by groundwater and by winning back users who in earlier years had converted to groundwater supplies.
addition MID transferred water to growers outside its boundary but within its Sphere of Influence.

Further, Merced ID initiated an agggsive iAlieu recharge program based on operational criteria for
groundwater wells, and capital improvement projects yielding moresdh@0AF in a normal yeafThe
projects also considered energy reduction and usingeafk power.

In 2011 Merced IDaunched its first intentiongroundwaterecharge project witanestimated yield of
more than 15,008F annuallyat full developmentThe project will be operated most aggressively in
years of abundant surface water.

A reverse in the trend where morestamers are reverting to surface water has been redliredeasons
are mostly related to: (&nproved level of service throughcentralizedflexible water ordering system,
flexible water deliveries and modernized and automated infrastructure. troaddithe explicit steps
taken by MID, other factors influenced the trend includingld@akr groundwater levels; (b) higher
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energy cost exacerbated tine lower groundwater table which made MID surface water costs more
comparable; (c) lower groundwatguality resulting from a saline water wedge creeping from a saline
water sink underneath the SJR into the western areas of the District as a result of lower groundwater
levels; (d) a buildup of a salt water profile at the root zone of plants relyiggpandwater supplies for

their drip and micro spray systems that in many cases significantly impacted crop yields requiring
flushing from MID surface water which has minimal salts; and (e) using MID neutral PH balanced water
reduced or eliminated the reli@mon chemical additives to fight salt build ups in drip and ndpray

lines and meeting other fertilizers and pesticides product label requirements.

1.3 Current Practices

Merced |1 DO0s nor mal operating obj ecavailabidityinmdert o maXx i
to preserve groundwater for use in years when surface supplies are limited. Thus, the proportions of

surface water use and groundwater use vary from year to year depending primarily on surface water
availability and to some extent aropping patterns and weather conditidbsring an average wet year,
Ypercent of Merced | Débs water suppl 92peracemhgosn fr om s
surface water in an average dry y@his can be as low as 79 percent in certainydgrs, such as 2008).

The remainder of the supply comes from groundwater.

The nature of MIDb6s overall conjunctive water man
series analysis spanning several yeaus during hydrologic water year typ&sr this reason, a key
component of the Pl an i s t he.ltfadvides a unified lamnework foru al wa

linking measured inflows and outflows, such as surface water releases and operational discharges, with
estimated values, such deep percolatio his framework allows insightful analysis of the likely effects
of implementation of the various Efficient Water Management Practices considered undef7SB X7

MID utilizes the reaches of its surface and groundwater facilities andrcesdn optimize the uge the
resources as feasiblks di scussed, growersdé reliance on MID tc
decreased their need to install private wélls the tendency of most growers to use their private wells in

wet or dy years due to convenience and complitjbivith low volume emittersMID has, over the

years, supplied various levels of groundwater depending on the overall hydrology, weather, cropping and
length of seasarhis powerful tool combinediater rates corgitive with groundwater pumping are

aimed to reduce dependence on groundwater for supply to growers within the MID.

A central point to consider in understanding the operation of MID facilities is the complexity of the
systemOn one level, the MID distriltion system operates in a typical fashion with facilities designed
and operated to deliver water effigety to irrigation customerddowever, because MID uses natural
channels for conveyance of both delivered watersamgndrainage, at some points, idered water and
stormdrainage water are commingldd addition, because the natural channels in the MID system
provide relief from flood flows, during the early part of the irrigation season the ¢laatdol function is
superimposed on the irrigatioarfction.

As a result of the mix of functions performed by MID facilities, it is sometimes difficult to distinctly
guantify improvements in irrigation service that have resulted from recent enhanceniédsfacilities

and operationBased on data goingabk to 1970, one clear index of the impact of recent operational
improvements and policy changes on irrigation service is that the average irrigation season length from
2000 to 2008&s 23 days longer than the average sedsagth between 1970 through 19¢fnce by
providingservice for a larger portion of the growing season, growers have a lesser need to resort to
supplementafiroundwater supply.

1-3
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Complimentary to its Conjunctive Use operations i
efficiency. Amajor emphasis afs capital improvement program is to improve the distribution system to

better integrate reuse into operatidesiding to better water conservation. MID glessesses several

smaller reservoirs (i.e., regulating basims)nitored anatontrolled by a Supervisory Contrahd Data

Acquisition (SCADA) network that are used for regulating flows and balancing the supplies and demands

of the systemThese activities lead iacreased conveyance system efficiendiesthermore MID

completed aaumber of projects that reduce operational discharges while at the same time improving the
service for growers that used to receive flows near the decommissioned spills.

Certain canals have been designated by Merced ID for raw water supply for futace suater

treat ment plant(s) at each of the three major cit
certain unincorporated areas. Based on this designation, only surface water from the Merced River or
pumped groundwat e ellsdraatomedesaidadesignatedrénsls, preserving the

sanitary status of the canals, anticipating a shift of urban communities to surfacewegduture This

shift is anticipated to occur once the groundwater basin esaatertain thresholdin regards to quality

and levelsand require the cities to begin using treated surface water for municipal supply (currently all
cities and communities within Merced | D6s place o

1.4 Foreseeable Acbns that may Impact Water Resources
Management

MID is a leader imegional water resources management, includorgunctive use, water conservation
and system efficiencyAs suchijt continually strives to improve its managemttls andoractices and
adapt to changing conditions. To further theses efforts, MIDehalsarked oiseveral majomitiatives
that will also allow it to increase the resolution of various components of future pleese efforts are
briefly described as follows:

e Enterprise Data ldnagement Syste (EDMS): An SQLbased database is the core of this system
which interacts and interchanges data between a Geographic Information System (GIS), water
record database, a water order and billing software, a work order management system, and a
facilities inventory applicationThis is an extensive undertaking that began in 2008 and is
expected to be completed by 2017. However, substantial benefits of this effort are realized as
each phase of the EDMS is implemented.

e Water Resources Managemeftdar? The plan will assess District assets and provide a long range
capital improvement plan focused gystemmodernizatiorto promote conservation and enhance
system efficiencyThe plan is expected to be completed in 2 years and will be driven inypart b
stakeholder based process that includes MID growers, neighboring water districts and growers,
the local farm bureau, as well as the cities and the County.

¢ \Water Resources Model: This is a baside, open stakeholder based proc&se model is
expeced t o provide valuabl e i nf oThemaotel ioanmticipated t he D
to be completed in 2 years.

Plannedconjunctiveuse forthef ut ur e coul d be compromi sed dependi n
vision forwater planningandthe drategic importance of the Merced badihis would be disastrous for

the regionSince conjunctive usenly becomedeneficialwhensurface and groxdwater usage are

balanced, MID could beompelledcto forfeit its engagement inonjunctive use activitiegcluding

groundwater supplgnd rechargef offsetting surface water supplies are not availablaast yearss a

result of any State and regulatory decision or action.

1-4
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~End of Sectior

Crocker Dam

1-5
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SECTION 2: PUBLIC PARTICIPATION , REGIONAL
COORDINATION (810826 (d) AND PLAN
ADOPTIONAND SUBMITTAL (§10841)

2.1 Public Participation

Public participation in the development of this Plan included:

e Review of the publicly noticed presentation of the draft plan at the Merced Irrigation District
Advisory Committe MIDAC) meeting on July 10, 2013

¢ Notification of MID6s intent to update its AW\
notice in the Merced Sun Star on July 26, 2013and August 9, 2013;

e Posting of the draft BfterlAmgust6p20i3he Di strictds we

e Review of the publicly noticed presentation of the draft Plan at a special hearing of the MID
Board of Directors oseptembeB, 2013 ; and

e Approval of the final Agricultural Water Management Plan at a regularly scheduled Board of
Directorsmeeting on September 3, 2013.

In addition to the specific public outreach activities discussed above, MID maintains a continuous public
outreach program via formal and informal processes. For examelpublic is invited to attend all Board
meetings whie time is reserved on each agenda for public commetBoard members are accessible

to the public by phone;mail, special appointment and at Board meetifihe District maintains a

website where the agendas of all Board meetings are publishedaadbrige recent Board minutes,
newsletters and other important informati®he public can provide comments on District matters via
eZnail using a link on the MID websitewvw.mercedid.orl In addition, the District has a Public and
Government Relations Officer who has ongoing communications with interested parties District wide.
The District also distributes a newsletter periodicadlypublicize important local, state and federal issues
impacting its constituent3 he District maintains an open exchange of information with local newspapers
and, if necessary, issues press releases on matters of importance to thé&paiblistrict aso relies, to a
certain extent, on employees in the field to keep customers informed of the latest water management
information.

2.2 Regional Coordination and Previous Water Management
Activities (810826 (d))

MID is a leader in regional water resources agemenand has beecollaborating with regional
partners since its inceptionihis commitment to collaborative water resources planning is evidenced by
several major past and current activities, as discussed bdkgar. activities include:

e Merced Stream&roup (late 1930s)

Merced River Development Project (1960s)

¢ AB3616 Water Management Plan (WMRP02

e Merced Water Supply Plan (1993)

e Castle Dam Flood Control Project (also a regulating bat898
e Vernalis Adaptive Management PlatBg89 to 201}
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e SurfaceGroundwater Optimization Program (SUGWOP)89 to present

e Merced Area Groundwater Pool Interests (MAGR997

e Merced Integrated Regional Water Management RahJd

¢ Water Resourcedlodel for the Merced BasirS(art around September 2013

Merced Streams&roup

MID works with the City of Merced and the County of Merced in maintaining the capadcityasfion of
creeks identified by the Army Corps of Engineasnecessary for flood protection purpo3deese
portions generallyend to be portions also wst conveyirrigation water.The cooperation has been in
existence since at least 1950s.

Merced River Development Proje(t9609

MID, in cooperation with Pacific Gas and Electric, the Department of VRasourceshe Federal
Energy Regulatory Commissipthe Bureauof LandManagement, the Army Corps of Engineers tred
California Department of Fish and Ganses well asvID growersand local land owneysooperated to
design, construct, and set parameters for the new project during the early 1960s.

AB3616 Water Management Plan (WMP)

MID voluntarily prepared a Water Management Plan (WMP) according to the MOU finalized on
November 13, 1996 by the advisory committee for AB3616, which established the Agricultteal Wa
Management Council (AWMCAs a signatoy of the MOU sincel 999, MD documented its
performance with the Efficient Water Management Practices established by the Agricultural Water
SuppliersasCalifornia outlined in the MOUThe WMP was adopted by the MID Board of Directansl
submittedt to the AWMC. The plan was further reviewed by DWR staff before its adoption by the
AWMC. MID demonstrated meeting aktquiredEWMPs per the plan.

Merced Water Supply Plan

In 1993, MID entered into a cooperative program with the City of Merced to plan forehg i on6s f ut ur
water supplyCompleted in 1995 and updated in 2001, the Merced Water Supply Plan (MWSP) was
founded on the conclusion that, through planned c
regionds futur e agr indudihgtsalectedlenvieonnmentdivater ddneands, cadild be
satisfied Based on these findings, MID embarked on an aggressive program to restore and expand its
conjunctive water management capabilEyphasis was placed on programs and facilities that would

increase surface water use within MID by expanding service to lands previously served only by

groundwater and by winning back users who in earlier years had converted to groundwater supplies.

Castle Dam Flood Control Project (also a regulating basin)

MID, the County of Merced and the Army Corps of Engineers collaborated on gomplise project to
provide flood control and a water regulating basin known as Castle Dam. The Castle Dam irrigation pool
on Canal Creek was completed around 1998 by the ArmysQirEngineers as a mufturpose flood

control reservoir including an irrigation podlhe pool provides approximately 48® (AF) of regulating
storage and has cut nearly 24 hours off the time required to initiate flow changes at the head of the
Livingston Canal

Vernalis Adaptive Management Plan

Under the San Joaquin River Agreement, since 2000 Merced ID and others provided water to help
support a scientific study that included meeting a pulse flow of up to 118P00supplemental water
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for a 3tdayperiod in the San Joaquin River at Vernalis, California, during April and May for ecological
resources as prescribed in the Vernalis Adaptive Management Plan (VAMPYpecific amount of the
April/May supplemental flow provided each year was determamedially by the Hydrology Group of

the San Joaquin River Technical Committee, which included technical representatives from the San
Joaquin River Group Authority (SJRGA)S Department of Interiot{SDOI), Bureau 6 Reclamation
(BOR) andUnited States Fisand Wildlife Service SFWS. The agreement, as amended, expired on
December 31, 2011.

Surface/Groundwater Ogimization Program (SUGWOP)1989 to Present

The program started in 1989 and was mainly fundedsnige from th&/ AMP transfersThe program
conponents were developed independently by MID.,ibtgtrestinglycoincidewith EWMPs for SBX7-7.
The previous WMP attessed SUGWOP in more detdihis program will be replaced by the outcome of
the Water Resources Management Plan and guidance frot7 3B

Merced Area Groundwater Pool Interests (MAGPI)

MAGPI 6s mission is to develop technical data and
Merced Groundwater Basin, which has generally been in overdraftl8geCurrently chaired by MID,
MAGPI members and nemember interest groups include most of the agencies with water supply, water

guality and water mamg@ment authority in the regiollAGPI 6 s vi si on i s t o maxi mi
management for reliable local, regional and stétee watersupply and to:

e Expand then-basinuse of surface water
¢ Expand groundwater production capability
e Continue water conservation efforts
¢ Monitor groundwater conditiowith the goako establish
¢ Alive updatable water budget
e Protocols for hdacking basin fiheal't
e Establish a basin Joint Power Authority

In 2008, MAGPI established a subcommittee to encourage cooperative planning among additional aspects
of water resources management beyond groundwater management and to lay the groundwork for
development othereg on6s f i r sMAGRI EowipleteR theaMerceddgionalAcceptance
Processapplication in April 2009 and subsequently secured a DWR IRWM Planning Grant in February

2012 to develop the first Merced IRWM Plan (MIRWMM)ost relevant to this plan are tedtal data
documenting the status of the Merced Groundwater
use management practices.

Merced Integrated Regional Water Management PIg013)

In 2012, MAGPI transferred responsibility for developmerihefMIRWMP to the interim Regional

Water Management Group (RWMG), which is compdi®f MID, the County of Merceand the City of
Merced The interim RWMG assembled a Work Plan Management Committee (WPMC), which consists
of staff members from each of theerim RWMG agencies he interim RWMG is responsible for
overseeing this first Merced IRWM planning process, and each of its members have committed to
continue to support the MIRWMP as a member of the RWMG following adoption of the plan and
implementatio of the longterm governance structure.

The MIRWM process has been a strongly stakehaldgen processThe RWMG is advised by a
Regional Advisory Committee (RAC) that represents the broad interests of the Merced Region and shapes
the direction of theRWM program The RAC was formed in May 2012 following an open application
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processAll parties that applied for inclusion on the RAC were accepted as either a full member or
alternate and officially appointed by the MID Board of Directors, in consultatitnmember agencies
represented by the RWMGhe RACcurrently consists of 23 members and 16 alternates representing
broad interests and perspectives in the region, including:

e Water Supply Interests

e Wastewater Interests

e Stormwater Interests

e Flood Controlinterests

e Local Government

e Agricultural Interests

e Other Business Interests (ragriculture)

e Environmental Interests

e Other Institutional Interests (e.g. UC Merced)
¢ Disadvantaged Community and Environmental Justice Interests
e Recreational Interests

e CommunityNeighborhood Interests

The RAC has met monthly since May 2012 to discuss regional water management issues and identify
regional water management needs, goals and objectives, plans and projects, and future funding and
governanceRAC meetings are all publy noticed and are frequently attended by members of the general
public as well as the DWR g®nal service representativehis broadbased involvement by regional
stakeholders has led to balanced input that reflects the wide array of water resouaggswean

pergectives throughout the region.

Most relevant to this plan are technical memorandums completed as part of the IRWMP which support
MI D6s management practices regarding water conser
recharge.

Surface Water/Groundwater Model for the Merced Bagiproject start date approximately
September 2013

MAGPI will start on developing a basimide water resources model with the help of a DWR grant
coveringaround 5@ercentf the total costThis stakeholdeprocess will lastapproximatelytwo years.
Results from this exerciseill increase the resolution of information MID and other agenciesdiawat
the Merced Groundwater Basifhe goal is to utilize the modeta tool to address future planning in the
basin ad identifybest managemeptacticesand projects that can be feasiliigplementedo increase
watersupplyreliability.

2.3 Plan Adoption and Submittal (8§10841)

Upon adoption ofhe Ran, a copy of the adopted AWMP will be submitted to entitlestified below
(810843 (a)&(b))

e The Department (A10843 (b)(1)) (Electronic cop
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Any city, county, or city and county within whiche agricultural water suppliextracts or
provides water supplies (§10843 (b)(2))

Any groundwater managementtignwithin which jurisdiction the agricultat water supplier
extracts or provides water supplies (810843 (b)(3))

Any urban water supplier within which jurisdictioretagricultural water suppli@rovides water
supplies (810843 (b)(4))

Any city or couny library within the jurisdiction the amultural water supplieprovides water
supplies (810843 (b)(5))

The California State Library (810843 (b)(6))

Any local agency formation commission sexyia county within which thagricultural water
supplier proides water supplies (810843 (b)(7))
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~End of Section~

Lake Yosemite
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Secion 3. Agricultural Water Supplier and Service Area
(810826 (a))

The MID Agricultural Water Management Plan has been prepared in accovdémiéater Code
Section810826.The following setions are presented in a sequence stated in the Contents of Plans
(810826)

3.1 Size of Service Areg810826 (a)(1)

The Merced Irrigation District became a d¢gntity on December 8, 191Bhe District covers a service
area of164,317 gross acres]31,950acres of which are irrigable and approximatel®,000 acres of

which arecurrently irrigated2000-2008). Eight urban areas, including three incorporated cikisced,
Atwater and Livingston, are all located tiit the boundaries of the MIrable3.1 provides information
on the age and size of the MID wiigure3.1 showingamapo f t he MI DO0s ser vi

Table 3.1
Water Supplier History and Size

Date of formation 1919
Local Surface Vdter
(Merced RivefLocal Sream$

Source of Water at Time of Formation

Present Gross Acreage 164,317
Present Irrigable Acreage 131,950
Present Irrigated Acreage 100,237

! average irrigated acreage from 2000 through 2008

ce
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Figure 3.1
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3.2 Location of the Service Area and its Water Management
Facilities (810826 (a)(2))

The MID lies on the eastern side of the San Joaquin Valley in eastern Merced County, approximately 120
miles south of Sacramento and 275 miles north of Los Angslekown irFigure3.2.
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The Merced River provides the principal renewable waterlgdippthe Districtand the Merced
Groundwater BasinVater is diverted from the river into the District by the Northside Canal from a pool
created by Merced Falls Dam and by the Main Canal from a pool created by the €toitkean

Diversion Dam, a reinfeed concrete structure completed in 1910. The Merced Falls Dam replaced an
older wooden critlype dam used to divert Merced Riweaters before 1873.he CrockerHuffman
DiversionDamreplaced a crittype dam used to diveritver water completed in 1870.

Lake McClurethe principal storage reservoir, is impounded by New Exchequer Dam, istuamed

and operated by MIDNew Exchequer Dam was completed in 1967, replacing the originalvdaich

was completedin1926.a ke Mc Cl ur e 6 s c drpma2dd,000/ARoMz024,6@0xFwisthn d e d
the completion of New Exchequer D&m1967.

The MID distribution system includé&$2 miles of conveyance facilities. See Table 3.2 for details.
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The system was originally designeds a -t fhfrloauvg h & s y s taesubstantimkfractionafg t h a't
carriage water was diverted and routed through the system aldngat#r for delivery to user$he

extra water all owed users and operators to Aturn
notice, thereby prading a high degree of operational flexibility.

The MID distribution system includes portions of natural streams (or drains) that convey irrigation water
during the irrigation season anddhbflows during the off seasohhese reaches collect and enabklase

of canal operationalischargesnd return flowsluring the irrigation seasoRecent emphasis has been
placed on improving the distribution system to better integrate reuse into operations, leading to reduced
flow-through requirements.

The District also ows1235 groundwater wells

of which 198 wells areurrentlyoperational. Table 32
Table3.2 provides information on District Water Conveyance and Delivery System
wells and conveyance facilities.

System Used Number of
The District possesses several smaller Miles
reservoirs that are used for regulating flows
and balancingvater supplywith demand Unlined canal 422
(Table3.3). Lake McSwain is located on the
Merced River and serves tomegulateflow Natural Channels (creeks and slough 121
releases from Lake McCluend to help to _
ensure steady instream releaseske Lined canal 97
Yosemite completed in 1888s located north Pipelines 177

of Merced, along the Main Cah and
originally served as a forebay for piped rains 45
surface water deliveries to the City of MercedD

utilizing the Main Canalalsocompletedn

e : _ .| Total Mileage of System 862
1888 Those deliveries were discontinued in
1927, but the lake continues to serve as a
Main Canalregulating resenioand a popular| Wells 235
recreational area for residemsMerced Delivery Gates 1.968

Bear Creek Pool is formed by Crocker Dammich was originallyconstructed as a woartib dam in the
late 1800s It waslater replaced by a reinforced concrete dhat captures runoff from thenre Bear
Creek watershedncludingParkinson Creek, Fahrens Creek, Cottonwood Creek, Black Rascal Creek,
Bear Creek, and Burns Credkwas originally constructed asd&rect diversiorfacility, with limited
regulating capacity, but recent improvememdse created approximately 186 of regulating storage
there.

Castle Danirrigation poolon Canal Creelwas completedround1998 by the Army Corps of Engineers

as a multipurpose flood control reservoir incling an irrigation pool. The pogirovides aproximately

400AF of regulating storage and has cut nearly 24 hours off the time required to initiate flow changes at

the head of the Livingston CanMariposa CreelPooland El Nido Reservoir wer@milarly improved

creating up tdo0and 200AF of reguhting capacityrespectivelyT he | at est addiingi on t o
capacity is Livingstorutomatic No 2 operatingstoragewhich was completed in 2006 isM | D énfy

off-stream basin which can be complgteypassed witbutimpactng operationsA summary of alllte

regulating pools in theystemis listedTable 33, below.
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Table 3.3
Regulating Reservoirs
Regulating Basins Completed After Total Volume Active Regulating

2002 (AF) Volume (AF)
LakeMc Swain 9,740 1,600
Lake Yosemite 7,425 1,000
Castle Dam lIrrigation Pool 1,000 400
Bear Creek Pool (Crocker Dam) 1,000 180
El Nido Reservoir a 200 200
Livingston Automatic No. 2 a 100 100
Mariposa Creek Pool (El Nido Dam) 55 55
Puglizevich Dam Pool 35 35
Livingston Canal Pool 20 20

Table 34 describes tailwater amberational dischargecovery mechanisms now in place within the

District.

Tailwater/Operational Discharge Recovery System

Table 3.4

System

Description

District-Operated Tailwater/

Operational Discharge Recover

Most operational discharges are recaptured in creeks or interceptor can
where they are reused either wittMID or downstream

GrowerOperated Tailwater/

Operational Discharge Recover

Since the 1980s the District has had a moratorium on drainage discharg
canals While a number of drains are grandfathered, the District is workin
minimize the number alrains discharging into canaMost of the farmers
in the western portion of MID have no offsite drainageme farms in the
eastern portiodrain to natural sloughs.
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MID charges volumetrically at the farm turnpoteetng SB X7-7 requirementaMID strives to provide
its growers with as much flexibility as possible with regard to frequency, rate and duration of irrigation

events.

MID uses diffeent water ordering and delivery schedules, depending primarily on the operational

capabilities oportions ofthe distribution system (Table
3.5). Most users are provided water under an arranged
demand system, where the user places an order with th

District and water is delivered later, tgpily within two
to three daydn the lastfew years, the majority of orders
have been filled withi24 hoursWhere requested and

determined to be practica
demando ser vi c asercaturnorhaad off

without alvance notice to the Districthis typically is

provided to drip and micrepray users whose systems afe

equipped with cumulative volumetric metengyich draw

directly froma main canabr from large laterals where the

fluctuations i n ca+4almafhldc

Table 35
€ Supplier Delivery System
Type Mark if Used

| ,ontddm@nd DI strixt of[fers
t he—wate

Modified demand X

Rotation X

w r@eryl tjng fXom fdjon

service can be reegulated downstrearMID may

mandate rotation on laterals with limited capacity to ensure sufficient supplies to all users.

An irrigation customecan call the office, send ax durihg the working hourgjse an Automated Voice
RecognitionSystemor the Weba place their delivery order§hewater account may be accessed

throughaWeb connectiomand it can also provide history of deliveries and invoic&ace 2008MID
Distribution Sstem Operator@©SOs) have been equipped withtlaps that receive thevaterorders
from MID headquartersver a wireless network into a water order softwhagkees track of delivey
orders The DSOs also useSupervisory Control and Data Acquisiti®CADA) systento monitor and
manage water in their area with help frdm Senior Distribution Syste®@peratordSDSGs), whoisin
charge of a larger distribution area and the resergeingngtheir distributionarea.

Table3.6 lists agencies with whoMID coordinates in carrying out its operations and the nature of the
restrictions thathis coordination now imposels.should be noted thaome of theseestrictionscould

placea significantchallengeon irrigation operations

3-6
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Table 3.6
Restrictions on Water Sources

Restrictions Name of Agency Imposing Restrictions| Operational Constraints
Flood Control Space U.S. Army Corps of Engineers None
- . Must use groundwater
Minimum Reservoir Pool FERC pumping

Power Generation
Forecasting

PG&E/Stde IndepementSystem
Operator (Cal ISO)

Limits flexibility as
diversion forecasts are set
advance

In-Stream Flow

FERC

In-Stream Flow (Nowar)

DWR (DavisGrunsky)

In-Stream Pulse Flow
(October)

SWRCB (San Joaquin River Agreemer

In-Stream Pulse Flow
(Spring)

SWRCB (VAMP)

Possible loss of diversion

flows into the distribution

system to satisfy hstream
flows

Possible loss of diversion

Commitments

NationalWildlife Refuge

Senior Water Righten SWRCB _ flows into the distribution
River Merced C_our_1ty _Superlor Court _ s_ystem tosatsfy _
Adjudication(s) adjudicateddemands in the|
river
SystemDownstream Stevinson Water District and Merced Increases operational

discharges as a result of
guaranteeing minimum
flows

In-SystemWater Entitlements

By adjudicationsor agreements

Impact canal capacities

Since the early 1930s, MID has provided watdatwls withintheformer El Nido IrrigatiorDistrict
(ENID), when surface water supplies were adequate, utilth@districo pre-1914 water rightdn

2005,theENID6 s 9, 923 acr eistotheawdD seroce aremsnd lahdstit@ndhe former
ENID serviceareawereclassified aMID Class Il usersAs part of the consolidation, it was agrebdt
Class Il wateallocations would be 50 perceot theallocaion (AF/AC) to Class | userd,e., theMID
service area prior to consolidatioks a result of the consolidation, MID storage and direct diversion
licenses wereamended to include a 12,500 AF pulsev for fish atraction and spawning flows féall
run Chinook Salmon during the montii October Since the ENID consolidation, there have been no
other consolidations or anngims to the MID service are@iable3.7 notes factors that may affect the
size of the MID srvice area.

Table 3.7

Changes to the Service Area
Change to Service Area Affect on the Water Supplier
Increased service area size due to 12,500 AF additional release to
consolidation with El Nido Irrigation Merced Rivelin October
District and simultaneous urbanization
within the exsting boundaries of MID

3.3

Terrain and Soils (810826 (a)(3)

The irrigated land in MID is typically mildly sloped with a fall @bout one foot per 1,000 fe&tost
fields are surface irrigated with laser leveling employed to aetaed maintain uniform grades.
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Pressurized systems are used in undulating areas that are not suited to land leveling, and, increasingly, as
replacements for, or in conjunction with, surface irrigation systems on permanent crops.

The soils in the eastern part of MID are typically meditorfine-textured, with the majority of fields

using surface irrigation systems that generate little tailwater. Pastureland in MID tends to be located on
slightly steeper ground, and there has been a gradual substitution of permanent crops (trees) &md vine
crops such agasture over the lagtirty years or soSoils in the western portion of the District are

typically medium to coarseextured, with most havingiedium to rapid intake rates.

The spatial variation in soils from east to west has redilt the majority of the orchard crops being
located in the western portion of the District while the row cstifighrive inthe eastern portioWater
conserving irrigation measures, such as micro sprinkler and drip systems, are concentratedsiarthe we
portion of the Districtthe area MID has traditionally relied on for groundwater extractionsairs e
surface water shortages.

Table3.8 describes the influence of local égpaphy on District operations.

Table 38
Topographic Impacts

Topography Characteristic Impact on Water Operations

Natural streams and sloughs | Mostly located in the eastern paniof the Districtlntegrated into
MI Dés water delivery and dr ai
used as conveyances in their upstream reatlhgsserve as drains
downstreanof the delivery service areBatural channels also
convey stormwater dimg the norirrigation seasorMost creeks
and sloughs are located in the eastern portion of the District

Land slope Does not constrain irrigation epations.

Table 39 describes the effects of ldamils on District operations.
Table 3.9
Soil Characteristic Impacts

Soil Characteristic Impact on Water Operations

Eastern portion: typically clayasedo loamy | Limited groundwater recharge; basiheck
soils irrigation generates little tailwater.

Western portion: typically loamy to sandy | Moderate recharge rates make this area import
soils to MIDb&ds conjunctive

3.4 Climate (810826 (a)(4)

The average annual precipitation foe tDistrict is approximately 12 inches, coming priityanetween
November and Marchn most years, this rainfall is sufficient to meet the water needs of winter annuals,
pasture and wintecover crops in the orchardehere are generally no irrigation dedries during this
periodunless a continuous dry period creates needed demand such as the casenwivitartb&2000.
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The District opted to make a tweeek surface water deliveries during a normally inffgation season
period.

Water is not delivered spifically for frost protectionHowever,during the offseason (November
through midMarch), MID does make its

deep groundwater wells available. Table 3.10

Growers purchase flows at the MID well Climate Characteristics

and incur all losses between thell and

their delivery gates. Climate Characteristic Value

The characteristics of microclimates Average Annual Precipitation 12.29 inches
within theDistrict do not range widely

and, therefore, have little impact on Minimum Mean Monthly Temperature 35.5°F (December)
District operations or cfarm wate .

requirementsTable 310 describes some Maximum Mean Monthly Temperature 96.7°F (July)
characteristics of the local climate.

3.5 Operating Rules and Regulation£810826 (a)(5)

A copy of the Mercedirigation District Rules and Regulations Governing Distribution of Water is
included inAppendix A These rules, updated occasionally at the direction of the Board, describe
procedures for water orderignd operation of the MID water distribution system.

3.6 Water Delivery Measurements or Calculationg810826 (a)(6)

The following describes the frequency with which MID makes measurements, calibrates water
measurement devices and performs schedubidtenance on these devicAkso included below is an
assessment of the estimated accuracies of the various measurement devidppeSdixF, Water
Measurement Documentation and Reporting for a more detailed Agricultural Water Measurement
Regulation.

Meter Gate MeasurementConfigurations

Installations thaallow for a vertical installation of a meter gate and a downstream measuring vent are

considered to be turnouts with a meter gate measurement configukégien.gates, such as a standard
Fresno Valve C101 gate, provide instantaneas feadings baseah a manufagcrer specific rating
tableg the differential head acrofise gateand the gate opening

There are various turnout types that contain meterrgatessurement configurations, as follows:

Upright Structures: Typically measured once during arigation and as needed depending on
changing conditions. The turnout is checked daily dedred of debris as necessary whense.

Annual maintenance consists of checking that zero gate marks have not changed due to wear of

valve stem threads or thectad the gateGates are repaired and calibrated wheamindicates it
is necessarylhe margin of error isstimated tde approximatelyL5 percent

Slant Structures: Typically measured once during arrigation and as needed depending on
changing conditios. The turnout is checked daily arldared of debris as necessary whense.

Annual maintenance consists of checking that zero gate marks have not changed due to wear of

valve stemhreads or the face of the ga@ates are repaired and calibrated wivearindicates it
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is necessan/A variety of methods are used to estimate flows through these turnout types. The
manufacturerdés rating t atwherthely arefullydpenslginggat e s
irrigation, and even then they have a higmargn of errorthan vertially installed gated,

depending on the site specific configuration.

Concrete Boxes Typically measured once during arigation and as needed depending on
changing conditions. The turnout is checked daily dedred of debris as nessary whemiuse.
Annual maintenance consists of checking that zero gate marks have not changed due to wear of
valve stem theads or the face of the gatgates are repaired and calibrated wheamindicates it

is necessaryBoxes with weirs that arexied do not need Ghration. The margin of error is

estimated to b&5 percent

Other: These include headwallgandpipesand othemiscellaneous structure typdg/pically
measured once during arigation and as needed depending on changing condifitvesturnout
is checked daily andeared of debris as necessary whense.Annual maintenance consists of
checking that zero gate marks have not changed due to wear of valvarstas or the face of
the gateGates are repaired and calibrated wheanindicates it is necessaihe margin of
error issite specific and generally unknown

Meter Measuring Configurations

Flows to fields measured with a meter, such as the McCrometer Propeller Meter or other MID approved,
factory calibrated meter, are dered meter measuring configurations. These configurations typically
serve pressurized darm systems, although they can serve open flow systems if certain site specific
conditions are met. MID approved meters come calibrated from the factory. Thettowgh the meters

are periodically verified to conform to expected flows usingltnasonic test meteWhen necessary, the
meter undergoes maintenance and is factepali&rated as requiredhe accuracy of the propeller

meters, the most common meiteiuse, ist2 percents specified by the manufacturer if properly installed
and maintainedMID staff typically read turnouts with meter measurement configurations every one to
two weeks.

Turnout types for meter measurement configurations can be simttawse for meter gate measurement
configurations. In these cases, the frequency with which MID performs scheduled maintenance on the
turnout structure is similar. Other accounts may be served directly from a booster pump or groundwater
well. Each type opump has periodic maintenance schedules, including, aadpthly and annual

schedules.

Table 3.11 provides a summary of MIDb&6s tu+rnout
farm irrigation system classification
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Table 3.11, Turnout Inventory Results

Combined
-cr)(f)fétli\i/% Irrig. Gravity Irrig.
Accounts Systems System Pressurized Irrig. Systems
(2011
Measurement Irrigation | Flood and Impact Micro -
Configuration Turnout Type Season) Drip Flood Furrow Drip Sprinkler Mist Sprinkler | Unspecified
Concrete Box 186 2 153 5 3 16 6 1
Slant Delivery Structure 334 2 229 27 7 51 12 4 2
Upright Delivery
Structure 556 357 108 61 14 2

Other 152 95 13 3 29 8 1 2

Meter Gate Sub-Total 1228 4 739 140 17 128 32 6 10
ConcreteBox 75 9 2 2 5 1 53

Slant Delivery Structure 106 6 1 5 1 12 1 80

Upright Delivery

Structure 173 22 6 10 13 1 117
Other 198 1 28 15 12 12 2 124
Meter Sub-Total 552 1 65 24 16 25 42 5 374

TBD! TBD 188 3 127 30 4 14 6 0 4
Total 1968 5 804 164 33 153 74 11 384

! Measurement Attributes and Turnout Types are currently being inventoried as part of the GIS mapping effort discussed herein.
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3.7 Water Rate Schedules and Billing 810826 (a)(7)

MID adopted a volumetric ratfor its water sales in 199MID sells watetby theacrefoat, in increments
of 0.1AF. By thislong standingadoption MID meets SBX7-7 requirements.

MI D6s pricing policy is integrated with the Distr
water rateper acrefoot for applied wateand a standby charger acre of irrigable lantb encourage

customers to rely on surface water wisenfacesupplies are abundarithe price is designed to compete

with the cost of groundwater pumping to prevent sevesersible groundater overdraftGrowers

who elect to purchase supplementater made available through conjunctive groundwater pumping

from the District will pay close to 30fercentthe cost of surface watex practice that growers only use
duringdroughts Most growes with permanent crops tend to have their own private wells.

M1 D iate structure includes$24 per acre standby charge (3)hssessed against the gross acreage of
all irrigable land regardless of the provision of surface water ( e.g. soaserapeivgroundwater only).

In addition to the standby charge, accounts are charged eabasé$23.25per acrefoot for water usage
(2013). Therefore, the total charge for a typical seasonal irrigation delivery of Alrper acrds $93.75
Municipal and indstrial (M&I) customersre charge®125per acrefoot but arenot assessed a standby
chargeBoth irrigation and M&I customers are billed monthly for serviéarden Headarethe term

used forsmall hobby parcel§heygenerallyreceivevery small flowsthat are usually based on estimated
head preagre and gate size and openi@arden Had userglo not grow crops for commercial benefiit

the past,hieypaid a flat fee and id not need to place a water order for each irrigaf8aginning in 202,
Garden Heads have been required to place water orders and are charged volumetrically where facilities
exist for such measuremerntsd ameeded by the DSOs.

3.8 Water Shortage Allocation Policie810826 (a)(8)

MI Dds dr ought approachs encoenpsaeg byrthe broadpracticesdealing with
conjunctive water managemeifihe District has aggressively pursued expanded conjunctive water
management capability so that it can nteetneeds of MID water users, while also meegjrayving
environmentabemands.

As an example, since the 1920s the District has constructed well fiekstiuie the impact of shallow
water tables at the time andgdopplement surface water supplies during shortagesDistrict owns and
operates more thar82 groundwater wellocations, with 198 on standby at any time, which makes it one
of the most extensive wdlklds owned by a single irrigation Distt in the San Joaquin Vallein 2002

MID conducted a study to expand its well field in the southeast quaafrdng Distrct comprising

25,000 AcresThe study recommended agaiitstue tothe relativelyiow yields andshallow

groundwater aquifewhich wouldnot beable tosupport theequireddemand.

M| D @&amnjunctive water management strategy assures that groundwadéroces will be managed so
that supplies available to MID users in times of droughthwelsufficient to medts needsAs discussed,
the f oundat engagementin dehjubciivese stems frorthe desire to do what it can, in
collaboration with i regional partners, to ensure that the groundwater basin is managed in a sustainable
fashion. One of the cornerstones of Mibnjunctiveuse managementiie fact that groweraho can

rely on MID during droughts are not compelled to install private veslltheir propertiesOwners of new
wells tend to use themostyears due to convenience, thereby impacting the groundwater and MID
revenue which patpressure on MID to raise itgater ratesThe result would be a downward spiral of
higher water ratgandmore groundater extraction in the basimheresultcouldleadto irreversible
negative impacts on the groundwater basin and on the Disttaagat An example of irreversible impact
is theoccurring landsubsidence at the southwest quadrant of thedteGroundwater Basin as a result of
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excessive unyieldingroundwatepumping, by growers that halimited orno access to surface water
supply.

In additionto groundwater extraction in years of surface water shortage, the District establishes its
availeble water supphatthe begiming of the irrigation seasomypically, the water made available is
based on estimated forecasted runoff, Districttream requirements, historical water commitmeais. (
senior water right holders or adjudicatights) in the Merced River alandthrough its distribution
systemsystem lossesnddesiredcartyover storage in Lake McClurBuring droughts,ie set allocation
could beinsufficient for full irrigation formanycrops In 2008 growers were provided 2.5 AF/Adoe
Classl usersand 1.25AF/Acrdor Classll users These values are variable dependingramy factors
and theyareapprovedannuallyby the MID Board of Directors.

The District has a financial reserve policy that addresses finamaetbgesMID has historically
replenishingts financialreserve through water transférsm water storage

As for the resource inears ofsurfacewater shortagehe Districtreduceghe allocatiorto its growers
proportioned to its Class | and Class Il us#ralso relies on its conjunctive use groundwater pumping
activities to supplement the limited surface water supply, which helps to prevent growers from drilling
wells during such years and further stressing the groundwater basin

In 2008, The District brokedewater to its customers from Stevinson Water District by puicgpasound
7,000 AFof its committed 25,000 AHowever , such amount wodidridnoét brir
wide in the case of aevere droug(s).

In the cae of severe droughts with amhinimis surface water supply, the District has to rely on its
available local resource§he District is located in an area that cannot purchase water from other entities
so the Distriad kst resort is groundwater, hence its continuous effgitdted this valuable resource.

Facinga catastrophén the winter of 1993vith Lake McClure having less than 50,000 AF in storage, the
Board announced th#terewould not be an irrigation season for that year and waternd only be
delivered to save the peament crops, which are mainly trees and vifibe lake was below its

minimum pool of 115,000 AF and no surface water could have been diverted from storage.

Water supply options have not changed and the District will resort to a similar action shoxtiehale e
drought impactvater supplyDuring such a case, the District will rely onfitsancialreserves to survive
theeconomiampactof droughts.

3.9 Policies Addressing Wasteful Use of Agricultural Water

MID Rules and Regulation for the Distributioh\WWater addresses issues of wastefater,
seeAppendix A.
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~End of Section~

Lake McClure

3-14



Merced Irrigation District i Agricultural Water Management Plan

SECTION 4. INVENTORY OF WATER SUPPLIES
(810826 (b))

This section of th&Vater ManagemenPlan describes the quality and quantity of water available to the
MID from surface and groundwater sourc&le section continues by describing water usage within the
MID service areaThe technical foundation of this section, and of the entire Water Management Plan, is
the water balancanalysig20002008) that is summarizeth Section 4and presentedhimore detail in
Appendix C

4.1 Surface Water Supply (810826 (b)(1))

The Merced Riveristhmains our ce of M|l DO s . eDistrict divertswigedt fows asdu p p | y
stored water impounded in Lake McClure by New Exche@aen on the Merced Riverhe District

diverts water according to a series of-fad postl914 flow and storage water rights recognized by the

State of California

4.2 Water Rights

MID enjoyspre-1914 water righten the Merced Rivetocal reservoirs (g. Lake Yosemne which was
completed in 188) and creekge.g. Bear Creek) that aigtertwined withits distribution systemnin

addition,MID holds six appropriative water right licensas the Merced Rivassued by the State Water
Resources Control BadyrDivision of Water Rights for the direct diversion and storage of Merced River
water Licenses 2685, 6047 and 11395 are for consumptive use purposes while Licenses 990, 2684 and
11396 are for power productioA summary of each of these licenses is doetin Appendix D During

the irrigation seasqQiMID operates under its consumptive use licenshe prel1914 water rights and

licenses for power use compliment the consumptive use rights, authorize use outside the irrigation season
and add to MID's dim& diversion rightsUnder the licenses for consumptive UgdD is allowed to store

up to 605,00RF during October through June of any year and withdraw from storage up to 526,110
throughout any given year.

In 2005 the District acquiredwo licenseson MariposaCreek, also contained in Appendix &5 part of
its consolidation with El Niddrrigation District. These licensesmountto a total of 10066 AF with a
maximum diversion flow rate of 100 cfBhe District acquired a smaller water right on Dead Creek
for 3.8 cfs of direct flow.

4.3 Flow and Reservoir Requirements

The District has also been issued a license by the Federal Energy Regulatory ConfRFi@nwhich
provides a minimunm-streanflow requirement and a minimum pool requirement ®5000AF in Lake
McClure.The license further provides that the District cooperate with the California Department of Fish
and Game and the U.S. Fish and Wildlife Service to determine means of providing up toAFsg00
project water and return flow wexs to the Merced National Wildlife Refugehe DavisGrunsky

Agreement is 4967 contract between the State of California and MID in which the $tateded

funding in the amount o$8 million for the construction of the dam recreatioaatl fish enhaneeent
facilities with the provision that MIDnaintainscontiruous flowof 180 to 220 cfsn the river reach
betweerCrockerHuffman Dam and Shaffer Bridgeom October 3%hrough Marct81. This agreement
expires in 2017.
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The Army Corps of Engineers Wateofitrol Manual for Lake McClure requires that the District reserve

350,000AF of reservoir capacity farain flood control purposed.his reserve must be maintainednfro

November 1 through March 1Bn additional 50,00@\F maybevacated, beginning Marchfar

forecasted snowmelt runoff.

4.4 Cowell Agreement

At the time of the construction of the original Exchequer Dam in the 1920s, a court action was brought
against MID by riparian water rights holders along the MercedrRlownstream of the proje®.

Merced County Superior Couftdjudicated Settlementas signed on January 27, 1926, resolving these

issues and setting minimum flow rate¢eased to the Merced River by Mf@r diversion by the Cowell
Agreement partiedownstream o€rockerHuffman DiversionDam. Table 41 presents the schedule of

flows required to satisfthe Cowell Agreement

Table 4.1 Required Merced River Flows forCowell Agreement Diverters

Downstream ofCrocker-Huffman Diversion Dam

cfs for 30 days

Month Flow (cfs) Comment
January 50 Only when avadble from the inflows to New Exchequer
February 50 Only when available from the inflows to New Exchequer
March 100
April 175
May 225
June 250 Sustain 250 cfs until inflows to New Exchequer fall below 1,200

cfs, then sustain 225 cfs for 31 days, t#®for 31 days, and 150

July 225 See June requirement

August 175 See June requirement

September 150 See June requirement

October 50 Only when available from the inflows to New Exchequer
November 50 Only when available from the inflasmMo New Exchequer
December 50 Only when available from the inflows to New Exchequer

4.5 Stevinson Entitlement

J. J. Stevinson Company is located southwest of &4i@h a s

adjudicated

fl

westerly boundary in the amount of 2406AF per normal yeaiT he flow entitlementsaredelivered
through the MID distribution systefrom April through Septembewith flows that could varnpetween
30 and 100 cfdf in any year the reservoir (i.e., McClure Lake) does not fill on or before Juhe 15e
amount of 289,008\F, then the water deliveries to J. J. Stevinson Company shall be curtailed in the same

proportion as MID curtailments.

ow

Water from the Merced River is diverted into the MID delivery system at two loca@oesdiversion is

from a pool created by the Merced Falls Dam into the Northside Canal and the second is from a pool

created by the Crockétuffman Diversion Dam into the Main Canal.

ent i

t
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4.6 Groundwater Supply (810826 (b)(2))

MID utilizes groundwater wells in two modes:

1- Base Line @oundwater Pumpingdthe District service area containg@4 acres of high grounds
that the District sengwith groundwater wellsThese areas are served with groundwater in all
water yeatypes On averageMID extractsapproximately8,000 AF annually tgerve these
areasin 2011 MID reached a record low of 4,112 AF, mainly due to its conjunctive use
SUGWOP program, one component of which includes replacing deep wells with booster pumps
that can supply saidigh grounds with surface watévllD has compleed multiple inlieu
recharge projects whereby surface water boosters reduced the acreage totally dependent
groundwaterThese projects will be further discussed under the EWMPs

2- Conjunctive Use/ Groundwater Supplement: The vast majority of MID wellased
conjunctively where they are on standby during year of adequate surface water Eupphells
utilized are made from two types of groundwater wells, the first are irrigation/drainage wells that
are currently used for supply attte second typesa@Project wells which are further discussed
below.

4.7 Groundwater Conditions

Groundwater conditions in the Merced area are complex because of the significant effectsmd pachp
recharge associated with agricultural irrigatibhe general directionf@egional groundwater movement

is from the northeast to the southwdstis fact, in combination with localized perched water caused by

the clayey lenses, caused excessively high water tables soon after surface water was introduced into the
region in thel920s The high water table, with standing water in many locations, proved detrimental to
farming operations and occurred mostly in the sousteva quarter of the District.

MID constructed approximately 160 drainage and irrigation wells in the 192093604 [hitially most

of these were intended to lower high water tables primarily in the AtaatHrivingston areas and, to a
lesser extent, southwest of the City of Merdéidure4.1 shows the location of these wellBhese wells

were used selectivelyfitar the completion of New Exchequer Dam in 1967, only in areas where shallow
water table affected agricultural practices and for water supply during droughts.
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Figure 4.1 _
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With the advenbf low volume irrigation combined with severe drougmany farmers withithe

District converted to groundwater usage for better compatibility with their irrigation system and/or
because MID could not meet their demantedulesin addition, vast acreage of range land and dry
farming outside the District was transformedrtogatedagriculturaldependingfor the most parton
groundwaterTheincreased number of private wedladgroundwater pumpingn the basirreduced the
groundwater table during the 1977 and the 18892 droughtsincreasng groundvater usage outside the
District has drawn down water table®re tharl0 feet in most of the historically high water table areas.

After completion of New Exchequer DaBil additional supplyells were constructedyringingthe total
number of groundwater wells owned and operateID to 241 wells Since the 197Qsome wells

were abandonededucinghe number of wells available to the Distrithe vast majority of the MID

wells are left on standby to be operated for irrigation during years of surface water shortégds
between 193 and 2001the supplementaroundvater supply wells were not used as a resudt of
continuous string of wet and above average yaadsonly the high ground wells were usktibst wells

range from 350 t&600 feetin depthand are constructed 2 to18-inch casingDrainage well casings are
typically continuously perforated, while irrigation wells are typically perforated at intervals
Approximately 10 percent of the drainage and irrigation wells have been deepened since their original
constrietion.
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The variability in surface and subsurface geologic conditions and the presence of groundwater
contaminants in some areas complicate groundwater conditions in tha Mtiack local conditions, the
District systematically monitors perched andthwater levels using monitoring wells constructed at
section corners in ten drainage sareas throughout the Distri@ince 1982, water table depths
monitored by these wells have ranged from 1 to 15 feet below the ground surface

Average depth tgrourdwater has increased several feet over the period of rdaoedto this general
increase in water table depth, the District has had no need to operate drainage wells to control shallow
water tabés since thenset of thet9871992 drought.

Natural goundwater flow in the Merced Groundwater Bag@menerally from northeast to southwest
However cones of depression caused by pingand groundwater mounds resulting from irrigation
complicate the general flow pattegausinghe pattern to change over 8nThe response of the aquifers
to changes in puniipg and irrigation is relatively rapid leading to equally rapid shifts in flineation.

Figure 42 shows amap of the unconfined aquifer water levels prepared by the Degrarof Water
ResourcesThis mapindicates several major conesdeipressioffurther pronounced between 1995 and
2010 One cone is centered approximately 13 miles southeast of Merced in the Le GrandMthtene
District. A second major cone is centered about 13 miles sastiof Mercedjust north of the San
Joaquin RiverThe third major cone is 17 miles northwest of the City of Merced and lies north of the
District in the Turlock Groundwater Basin
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Figure 4.2

Merced Groundwater Basin

Spring 19935, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer

Scale of Miles

Merced Groundwater Basin

Spring 2010, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer

Theson o

. 6"
Contours are dashed where inferred. Contour interval is 10 feet. Contours are dashed where inferred. Contour interval is 10 feet.
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The groundwater elevations relative to the elevations of the minzgos and the interaction of cones of
depression with the rivers suggest that some reaches of the rivers lose water to groundwater while others
gain from groundwater discharge.

The groundwater elevation datppears tendicate that there is a troughtime water table elevations that
follows the San Joaquin RiveZLonsequently, groundwater inflow to the river and surrounding areas
occurs from both sides of the San Joaquin Valléys river and the surrounding areas are the primary
groundwater dischargareas for the valleylhere is also an extended cone of depression straddling the
Chowchilla River west of the San Joaquin Rividre cone of depression seems to have further developed
subsidenceén the Red Top areand groundwater recharge in that direatare not likely to impact river
flows.

On the north side of the District, west of Highway 99, the lower reaches of the Merced River appear to be
a groundwater discharge ar&ast of theHighway99, the river may be acting as a constant head source
andsupplying water to a large cone of depression centered approximately 17 miles northwest of Merced
East of Oakdale Road, the river is higher than the groundwater and probably provides some recharge to
the groundwater.

The vertical groundwater gradient,danence the direction of vertical groundwater movement, is
downwards, from the shallowest groundwater to the deeper ag@tersequently, degradation of

shallow groundwater can potentially affect deeper water supply wells where this downward movement is
significant and dilution and chemical/biological processes are insufficient to adequately reduce the
concentrations of constituents of concern.

As described aboyéhe direction of the groundwater flow, except in the vicinity of the Merced River, is
from northeast to southwest on a line generally perpendicular to the San Joaquin River where a natural
saline water sink occurBeep percolated water not extracted by groundwater wells tend to end at the
sink However, deep percolatianr o und t h euthvlesterly bolundatisgegjuireddo stem the

saline water wedge from migrating to the eastere the primary agricultural grounds in the District and
urban centers tend to concentrate.

Table4.2 contains information on the groundwater basin underlyir@. Mhis information was taken
from the DWR Bulletin 118003description of the Merced Groundwater BaSihe storage estimate is
based on data collected in 1995 by DWR.

Table 4.2
Groundwater Basin Underlying District

District - Total Capacity | g0 cific vield
Groundwater Basin Name | Footprint B(assm l\el\ir(;a (300 feet depth) P

(acres) g. M (AF)
Merced 149,500 767 15,700,000 9 percent
Turlock 5,500 542 12,800,000 10.1 percent
Chowchilla 9,000 248 5,500,000 8.6 percent
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MID makes no groundwater extractitrom either Turlock or Chowchilla Groundwater Bad#towever
growers within the District may utilize their private wellsamas needed basis.

MID participated in preparation of the local AB 30R8gionalGroundwateiManagemeni®lan

completed in Decembet997 In July 2008, MID along withothermembers oMAGPI, prepared an
update of the Merced Groundwater Management Plan, which included components of the new 2002
legislation of SB 1938 and SB 167fhis new updategblan is included adppendix E

Table4.3 describes the destinations of deep percolation from MID lands.

Table 4.3
Deep Percolation Characteristics

Volume
Destination (AF)
Flows to saline sink Not Quantified
Unrecoverable flows to perched water tab None

Groundwater conditions and rechaege further addressed in the Merced IRWMP.

4.8 Other Water Supplies(810826 (b)(3))

Currently, all of MID6s water supplies come from
However, MID is dedicated to pursuing efforts to hegurethat it continues to have a reliable and
robust water supply well into the future.

One such effort includes negotiations with the City of Merced in regards to using recycled water as the
City Waste Water Treatment Plan currently discharges tertiary treated avaterce that was not
avail able at the time MIDb6s previous WMP was comp

Furthermore, the District is in the process of acquiring US Corigredapproval for FERC to consider
increasing the storage volume of New Exchequer Dam reservoir by 70/000 A

The District continues to have interest in pursuing CALFED identified surface water reseswolras
the Montgomery Reservoir on Dry Creek

4.9 Source Water Quality Monitoring Practices (810826 (b)(4))

The surfacavater supply for the District raiall andsnowmelt from the Sierra Nevada Mountaimore
specifically Yosemite National Par&nd is of very high qualityDiverted water has an Egenerally less
than20e mh o s witle wary low levels of nitrates and no detectable orgafiies high quality water
poses o restrictions for irrigationMID hasperformedperiodic water quality testing that dateghe
1980s including testingvithin the Merced River, creekutilized by the District, and active operational
discharge locationg he District has made this information public through numerous subsmiitéde
Central Valley Regional Water Quality Control Board untterirrigated Land Regulatory Program.
(ILRP). See further discussion below.






