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Preface

On September 3, 2013, tMerced Irrigation District MID or District) preparedand adopted in
Agricultural Water Managaent Plan (AWMP or Ran) in compliance withCalifornia law, SB

X7-7 (2013 Plan) (see Resolution 2028). In accordance with lawhe development of this

update to the Districts previously adopt@d/MP has providedMID with an opportunity to
furthergauge t s per formance in meeting the DistrictoHé
include providing a reliable, high quality and affordable water sufapits customers, which in

turn benefits the entire region.

Tosupport its water r € s 0 u wateersanagemenpractcaseanet goa
centered on itsobust and effective conjunctive uaetivitiesand its long standing commitment

to water coservation and system efficiencyhe effectiveness adhesemarmgement practices

are assessedn this Planby comparingkey metrics tothe 2013 Plan. In addition to the
requirements outlined in SB X7 , this plan also complies wit
Executive Orderegardingagency development afdrought management plan.

There are several ongoing activities, both internal and external to MID, that may impact its
management practices and key metric performances in future. Plagse activities and their
potential impact, both positivendnegatve, are discussed in Section 1, Introduction.
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SECTION 1. INTRODUCTION

The Merced IrrigatiorDistrict (MID, District, or Merced ID hasprepared thisipdate to its previously

adopted Agricultural Water Management Plan (AWMP or Plan) in compliance with the Water
Conservation Act of 2009 (SB X/ and t he Governoros APBBKA7ha@8015 EX
mandated certain agricultural water suppliers to meet the following requirements:

Prepare and adopt an Agricultural Water Management Plan (AWMP)
ImplementEfficient WaterManagemenPractices (EWMPS)

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

= =4 =4 =4

This Plan is organized according to the framework indicated inXSB/ 810826and includes a
discussion ofhe implementatiorstatusfor each of the EWMPs presented in 8B-7 §10608.48These
EWMPs are grouped in the following two categories:

9 Critical Efficient WaterManagement Practices
1 Conditional EffiGent Water Management Practices

As a conjunctive usdistrict, one year would not adequately be reflective of MID operatidhsrefore,
for water balance purposeke period between 20 and 25 was used toepresent a continuous period
experiencing differentydrologic waterear typsincluding critical dry yeas and wet years

In addition to themandatory components of thel&h, additionalwater resources management practices
are discussed to serve as a backdoofhe AWMP.These practices amentered orM | D éobust and
effective conjunctive use activitieand its long standing commitment to water conservation and system
efficiency. This discussion includes laackground on the evolution &fil D énanagement goaland
foreseeable activities that may impact its future management activities.

1.1MID Water Resources Managemenaind Conjunctive Use

Merced ID is a conjunctive use district thlaas rights tosurface water supplies and lies ower
groundwateibasin thahas been severely impacted during the current-2013drought.MID owns and
operatesapproximately215 activeconjunctively usedjroundwater wellsThe vastmajorities of Merced

| D6s conjunctive gr ounbyand arenly opeated teprogide @ supplemdntalo n st
water supplyduring years of surface water shortaggésmegroundwatemvells are operated annualiy

serve highground parcels.

1.2Background

Since Mer ced | D6 s formati on i n 1919, both surface
conjunctively used to meet wateupply demandsin the basin.Originally, these dmands were
predominately for agricultural irrigation, although, over time, the magnitude of municipal and industrial
pumping increased as the urban centers within Mer

Prior to the passage of Proposition 13 in 1978, MID assesseldnalbwners within the District
uniformly, regardless of their use of surface watéis provided an incentive for irrigators to use District
supplies (from both the Merced River and District well)llowing the passage of Proposition 13, the
District began to charge for water service, first on a flat rate lo@giending omllocation ina given year

and later on a volumetric basiss an economic choice, some MID customers opted to develop and use

SECTION 1: INTRODUCTION 11
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groundwater because, in many places within the Disgioundwater could be developeddwelthe cost
of District water.

During the course of the 198P92 droughtwhen surface water supplies were limiteates for surface
water suppliesncreasedt4 percentandmany MID customers constructed private griwater wells for
additional water supplyAs would be expected, once an investment is made to construct a private well,
the tendency is to use the well rather than surface wier tendency was compounded by the growing
use of lowvolume, pressurized eiarm application systems, which are better adapted to groundwater
sources than to surface water suppBasthe end of the 1987992 drought, groundwater elevations were
generally declining throughout the District, indicating that the basirilelg in anoverdraft condition.

In 1993, MID entered into a cooperative program with the City of Merced to plan forehgi onds f ut u
water supply.Completed in 1995 and updated in 2001, the Merced Water Supply Plan (MWSP)
concluedthat, through planned cprunct i ve management of MID6s water
agricultural andMunicipal and Industrial NIi&l) demands, including selected environmental water
demands, could be satisfidghsed on these findings, MID embarked on an aggressive prograstdoe

and expand its conjunctive water management capalfilityphasis 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 yecoveringusers whoin earlier yearshad converted to groundwater supplies.

Further, MID initiated an aggressive-lisu recharge program based on operational criteriait§or
conjunctivegroundwater wells, anidnplementectapital improvement projects yielding more tf&hn000

AF of groundwater recharge a normal yearThe projects also considered energy reduction and using
off-peak power.In addition, MID sold water to growers outside its boundary but within the basin,
providing for inlieu groundwater recharge, as tlyowers areotherwise solely dependent on
groundwater pumping for their water supply needs.

In 2011, MID launched its firstfintentionab groundwaterrecharge project witlan estimated yield of
more than 15,008F annuallyat full developmentThe projeciis operated most aggressively in years of
abundant surface water.

Based on these aggressive efforts, there has been-gelomgeversl in the trendtowards groundwater
within MID andmorecustomers areeverting tousingsurface watesupplies when avaible.The reasons

for this positive longange trend arenostly related toimproved level of service through centralized
flexible water ordering system, flexible water deliveries and modernized and automated infrastructure.
However, the most recesgévere drought has disrupted this kbagn trend.

In addition to the explicit steps taken by MID, other factors influenced the trend includirigwéa)
groundwater levels; (b) higher energy cost exacerbatéddigpwer groundwater table which made MID
surface water costs more comparable; (c) lower groundwater quality 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 altswater profile at the root zone of plants relying on
groundwater supplies for theilrip and micro spray systems that in many cases significantly impacted
crop vyields requiring flushing from MID surface water which has minimal salts; and (e) using MID
neutral PH balanced water reduced or eliminated the reliance on chemical additives to fight salt build ups
in drip and micraspray lines and meeting other fertilizers and pesticides product label requirements.

However, due to the current 262015drought MID is concerned that a similar trend towasdglusive

groundwateusagemay developCustomershat have always relied on MID surface or groundwater, who
had to drill their own private wells during this drought, are unlikely to revert readily to MIfacgur

SECTION 1: INTRODUCTION 1-2
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water. Growers tend to appreciate the independencalality of a groundweer system in comparison

to the logistical andime-laggedissues associated with deliverysafrface watesupplies To address this
current trend, MID is, in addition toontinuing its aggressive conjunctive management activities and
actively engaging in all pertinent water management processes and ,fanestaking a longange
capital improvemenplan focused on modernization of its facilities to further improve its aust
service and meet the changing demands of growers. These changing demands are primarily related to
growers continuing sophistication, maximizing production using technpéogy conversion to pressure
systems. This results in increasing requiremenbfedemand deliveries, including time of use and flow
rate. Based on these continued and increase efforts by MiDanticipated thagrowerswho converted

to groundwater pumping systems during the current drowghfollow the same decisiomaking as
thosethat eventuallyevertedoackto surface wateduring the previous droughar the reasons described
above.

1.3 Current Practices
Operations

MI D6s nor mal operating objective is to maxi mize
preserve groundwater for use in years when surface supplies are limited. Thus, the proportions of
surface water use and groundwater use vary from yegraiodepending primarily on surface water
availability and to some extent on cropping patterns and weather conditions.

The nature of MIDO&s over attilitiescang ravaated anly thiroughaat e r m:
time series analysis spanning sevgersandincluding a variety ohydrologic water year typebor

this reason, a key componentofstR| an i s t he Districtdabprowidesa al wat
unified framework for linking measured inflows and outflows, such as surface wdteses and

operational discharges, with estimated values, such as deep percdli®riramework allows

insightful analysis of the likely effects of implementation of the various Efficient Water Management
Practices considered under SB-X7

MID utilizes its various water rights anektensivesurface and groundwater facilities to optimize the

useof water resources within its service ar@a.discussedMl D6s abi l ity to provid
customer service and the ability to mget o we r s 6 wleeandany gearswithrits conjunctive
management activities hdecreased r o wmeeedstdinstaland rely onprivate groundwatemvells.

This robust conjunctive management programmbinedwith competitivewater ratesis intended to

reduce dependencen @roundwateras a primary supplyor growers. An extendedsurface water

delivery schedule helps to reduce the demand on groundwater resources in the basin. In addition to
meeting the water supply demand during the primary growing season, there arbuagricater

supply needs outside of this period. For exampiehard owner®ften need t@ecure a podtarvest

irrigation as a conditiorio acquire insurance for their cropdence by providingservicelater in the

year, growers have a lesser needdsort to supplementgloundwatesupplies

Capital Improvement Programs

MI D6s capi t aplanisfooysedonr sipperting itonjunctivemanagement activities and
enhancingvater conservation and system efficieneylD has constructedeveralsmaller reservoirs
(i.e., regulating basinsputomated certain canals and constructed an extefservisory Control
and Data Acquisition (SCADA) networkhese projectare used for regulating flows and balancing
the supplies and demands of the systadditionally, MID hasimproved the conveyance system to
better integrate reuse into its operations, leading to increased water conservatiocreased
conveyance system efficienciddlD has alsaompleted a number of projects that reduce operational
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discharges while at the same time improving the service for growers that used to receive flows near
the decommissioned spills.

MID is currently completing a new loagnge capital improvemenplan focused on system
modernization. The program includes theonstrucion of gproximately 12new regulating
reservoirs improval water level control alongmajor conveyance systems, increased flow
measurement throughout the system, improved control at key locations and nevibgukrgnd
intertie projects.

The capial improvement plans intended tocontinue to mprove service to growersy further
increasingthe flexibility of water deliveries, improve system efficiency and water conservation,
redue operational difficulties for idield Distribution SystemOperatos (D S O)piprowe control of
water deliveries to commitments located outsafeDistrict boundariesand edue operational
discharges from canals

Integrated Water Management Requirements of MID Facilities

In addition to water supply related functions, MID operations faoiities are used for a variety of
integratedwater management activitie€ertain canals have been designated by MID for raw water
supply for future surface water treatment plant(s) ahed the three major citigdlerced, Atwater

and Livingstonwi t hi n MI D6s designated place of wuse, as

Based on this designation, only surface water from the Merced River or pumped groundwater from
MI D6 s we lowed in aaidedesigrated canals, preserving the sanitary status of the canals,
anticipating a shift of urban communities to surface watehe future This shift is anticipated to

occur once the groundwater basin remch certain thresholdn regards towater quality and
groundwaterlevels that will require the cities to begin using treated surface water for municipal
supply Currently, all cities and communities withiNerced Countyrely on groundwater for all of

their water needs.

MID6 s wat er gystemvatsy mcludes these of natural channels fomwater supply
conveyanceand distributionSome of hesechannelsre also usetb routestorm drainageluring the
rainy season. These natuchlannelscouldalsoprovide relief from flood flowsDuringthe early part

of the irrigation seasgmvhen surface water is being diverted for supply purpdestorm drainage
and flood control functios are superimposed da the irrigation functionof these facilities Flood
control and storm drainage operati@re considered primary functions during this superimposition
period and MID operates them to ensure that its diversions do not irtfmsefunctions.

1.4Foreseeable Actions thaMay Impact Water Resources Management

MID is a leader inregional water @ésources management, includimgnjunctive use, water
conservation and system efficiends suchiit continually strives to improve its managemémls

and practices and adapt to changing conditions. To further these efforts, Ml@nhaasrked on
severalmajor initiatives that will also allow it to increase the resolution of various components of
future plansThese efforts are briefly described as follows:
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1 Enterprise Data Management System (EDM3h SQL-based database is the core of this
system which iteracts and interchanges data between a Geographic Information System
(GIS), a water record database, water ordeg and billing software, a work order
management system, and a facilities inventory applicalibis is an extensive undertaking
that beganin 2008 and is expected to be completed approximately2017. However,
substantial benefits of this effort are realized as each phase of the EDMS is implemented.

1 Water Resources Management Plabhhe plan will assess District assets and provide a long
range capital improvement plan focused systemmodernizationto promote conservation
and enhance system efficiencihe plan is expected to be completeyl approximately
November2016 and has beerdriven by a stakeholddrased process that includes MID
growers, neighboring water districts and growers, the local farm bureau, as welllagies

and theMercedCounty.

1 Water Resources Modeflthis is a basitwide, open stakeholddérased proces¥he model is
awork in progressand sxpected to provide valuable infoc
balance

9 Operations and Forecasting Model:MID is also developing an ambitiousaktime
operations and forecasting model that will @deavailable assets to dpiize the use of
availablewaterresources within the MIivatershedand localgroundwateaquifer This is a
highly sophisticatedpngrange effortbut MID staff is making strides in accomplishing this
goaland achieving value as each phase is completed

Regardless of MIDO6s extensive investments and eff
system efficiency and integrated water resources management, Médyisoncerned these effortsill

be compromisedf not completely undermined by trstate Water Resources Control Boards ongoing
development and future implementation of its Water Quality Control Plan for the Bay Delta, as well as

other ongoing regulatory processes

The State Water Resources Control Board (SWRCB) is curraptiating fs Sacramento/San Joaquin

Bay Delta Water Quality Control Plan. In this update the SWRCB has indicated that they intend to
require huge volumes of water be released on an U
water storage reservoir, Lake Mo@. The justification for this large water grab is that it will
purportedly benefit delta growers and the delta ecosystem. If the SWRCB continues dowsadhisel

path, it will bedisastrous for the regioM|l D6s conjuncti ve manlyaetieetinee nt ac
when it is able to effectively balance therface and growdwater usageWithout reliable, robust surface

water supplies, MID would lose the ability to effectively operajunctivelyand may have to refocus

its efforts away from conjunctive management towards maximizing surface water diversions when
available.

~End of Sectior
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Crocker Dam
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SECTION 2: PUBLIC PARTICIPATION , REGIONAL COORDINATION (810826 (d))
AND PLAN ADOPTION AND SUBMITTAL (810841)

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

1 Review of the publicly noticegdresentation of the draft plan at the Merced Irrigation District
Advisory Committee (MIDAC) meeting odovemberl8, 2015

M Notification of MI D6s intent to update its
on May 13, 201&nd a notice in the Mercedi® Star onJune 1518,22,29 and July 22016

Posting of the draft PiMayll,Q016 t he Di strictos

Review of the publicly noticed presentation of the draft Plan at a special hearing of the MID
Board ofDirectors onJuly 5, 2016and

1 Approval of the final Agricultural Water Management Plan at a regularly scheduled Board of
Directors meeting oduly 5, 2016.

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

to the public by phone,-mail, special appointment and at Board meetiAgee District maintains a
website where the agendas of all Board meetings are published along with the recent Board minutes,
newsletters and other important informatidie public can provide comments on District matters via
eZnail using a link on the M) website ywww.mercedid.oryy In addition, the District has a Public and
Government Relations Officer who has ongoing communications with interested parties-Didtict

The District also distributes a newsletter periodically to publicize important ktedd 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 th&pailistrict also relies, to a
certain extat, on employees in the field to keep customers informed of the latest water management
information.

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

MID is a leader in regional water resources managerandt has beemollabaating with regional
partners since its inceptiomhis commitment to collaborative water resources planning is evidenced by
several major past and current activities, as discussed bdkjor. activities include:

Merced Streams Group (late 1930s)

Merced Rver Development Project (1960s)

AB3616 Water Management Plan (WMRP02

Merced Water Supply Plan (1993)

Castle Dam Flood Control Project (also a regulating bas898

Vernalis Adaptive Management Plat9g9 to 201}
Surface/Groundwater Optimization Program (SUGWQBR9 to present
Merced Area Groundwater Pool Interests (MAGR9O7

=A =4 =4 =4 4 4 -4 -4
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1 Merced Integrated Regional Water Management R18h3

1 SurfaceWate/GroundwateModel for the Merced BasirSfart around September Z)1
9 ForecasiCoordinated OperatiofiFCO)

1 Merced Groundwater Basin Sustainable Groundwater Managemef{8@ktA)

Merced Streams Group

MID works with the City of Merced and the County of Merced in maintaining the capadatyasfion of
creeks identified bythe Army Corps of Engineeras necessary for flood protection purposEsese
portions generallyend to be portions also used to conugigation water.The cooperation has been in
existence since at leabie 1950s.

Merced River Development Proje(t9609

MID, in cooperation with Pacific Gas and Electric, the Department of WRdspurcesthe Federal
Energy Regulatory Commissiotine Bureauof LandManagement, the Army Corps of Engineers el
California Department of Fish and Gapes well adMID growersand local land ownefgooperated 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 Agricultuesl Wa
Management Council (AWMC)As a signatory of the MOU sinc&999, MD documented its
performance with the Efficient Water Management Practices establishede bigtiicultural Water
SuppliersasCalifornia outlined in the MOUThe WMP was adopted by the MID Board of Directansl
submittedto 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

I n 1993, MI D entered into a cooperative program w
water supply Completed in 1995 and updated in 2001, the Merced Water Supply Plan (MWSP) was

foundedonte concl usion that, through planned conjunct
regionds future agricultural and M&l demands, i nc

satisfied Based on these findings, MID embarked on an aggrepsogram to restore and expand its
conjunctive water management capabilimphasis 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 winningabk 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 apumdtise project to
provide flood control and water regulating basin known as Castle Dam. The Castle Dam irrigation pool
on Canal Creek was completed around 1998 by the Army Corps of Engineers asgrpa#e flood

control reservoir including an irrigation podrhe pool provides approximately @@\F of regulating
storage and has cut nearly 24 hours off the time required to initiate flow changes at the head of the
Livingston Canal

SECTION 2: PUBLIC PARTICIPATION, REGIONAL COORDINATION AND
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Vernalis Adaptive Management PlafvVAMP)

Under the San Joaquin River Agreemiaginning in200Q Merced ID and others provided water to help
support a scientific studgn the San Joaquin RiveRart of this progranmcluded a pulse flow of up to
110,000AF of supplemental water for a @fhy period in the San Joaquin River at Vernalis, California,
during April and May for ecological resourcéghe specific amount of the April/May supplemental flow
provided each year was determined annually by the Hydrology Grahp &an Joaquin River Technical
Committee, which included technical representativesnfithe San Joaquin River Group Authority
(SJRGA),US Department of Interiof[SDOI), Bureau d Reclamation (BOR) andnited States Fish and
Wildlife Service USFWS. The agreement, as amended, expired on December 31, 2011.

Surface/Groundwater Ogimization Program (SUGWOP)1989 to Present

This program started in 1989 and was mainly funded lwenmae from theVAMP transfers.Program
components were developed independently by MID, limctde with EWMPs for SBX7-7. The
previous WMP adressed SUGWOP in moretail. This program will be replaced by the outcome of the
Water Resources Management Plan and guidance frokvSB

Merced Area Groundwater Pool Interests (MAGPI)

MAGPI 6s mission is to develop technical data and
Merced Groundwater Basin, which has generally been in overdrafti8@eCurrently chaired by MID,

MAGPI members and nemember interest groups includesh of the agencies with water supply, water

guality and water maig@gment authority in the regioMAGP1 6 s vi si on i s to maxi mi
management for reliable local, regional and stétee water supply and to:

1 Expand then-basinuse of surfae water

1 Expand groundwater production capability

1 Continue water conservation efforts

1 Monitor groundwateconditionwith the goako establish

1. Alive updatable water budget
2. Protocols for tracking basin fihealtho

9 Establisha 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 ot he r egi onb6s MAGPIscomplet&iViid Meadd &gional Acceptance
Processapplication in April 2009 and subsequently secured a DWR IRWM Planning Grant in February

2012 to develop the first Merced IRWM Plan (MIRWMR)ost relevant to thi$lanare technical data
documenting the status of the Mercddd oundwat er Basin which help to su
use management practices.

Merced Integrated Regional Water Management PIg013)

In 2012, MAGPI transferred responsibility for development of the MIRWMP to the interim Regional
Water Managment Group (RWMG), which is compe of MID, the County of Mercednd the City of
Merced The interim RWMG assembled a Work Plan Management Committee (WPMC), which consists
of staff members from each of the interim RWMG agencid® interim RWMG is regmsible 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
implementation of the lonaterm governance structure.
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The MIRWMP process has beemstakeholdedriven processThe RWMG is advised by a Regional
Advisory Committee (RAC) that represents the broad interests of the Merced Region and shapes the
direction of the IRWM programThe RAC was formed in May 2012 following an open application
process.All 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 consultation with membecias
represented by the RWM@he RACcurrently consists of 23 members and 16 alternates representing
broad interests and perspectives in the region, including:

1 Water Supply Interests

Wastewater Interests

Stormwater Interests

Flood Control Interests

Local Government

Agricultural Interests

Other Business Interests (ragriculture)
Environmental Interests

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

=A =4 =4 =4 =4 4 4 4 -4 -4 -4

Community/Neighborbod 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 publicly notideand 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 resources management
perspectives throughout the region.

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

The plan was ampted by the RAC on June 18, 2013 and the region is currently setting up a JPA for the
governance of the planlMID assumes a leadership role in pursuing grants on behalf of the region under
the IRWM Program.

Surface Water/Groundwater Model for the Merc&hsin

MAGPI is in process of calibrating a basinde water resources model, which is partially funded by
DWR. This stakeholder pross has been desloping for the last two year§he model encompasses
Merced Groundwater Basin and extends five miles rafrthe Merced River, south of Chowchilla River,
and West of the San Joaquin RivBesults from this exerciseill increase the resolution of information
MID and other agencies haaboutthe Merced Groundwater Basifihe goal is to utilize the modetsa
tool to address future planning in the basud &entify best managememptracticesand projects that can
be feasiblyimplementedto increasewater supply reliability and meet SGMA goals for the Merced
Groundwater Basin and MAGPI areas within the Chov&l@roundwater Basin
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ForecastCoordinated Operatior{fF-CO)

MID is among a handful of water operators, in charge of rim dams in the San Joaquin Valley, along with
DWR and Army Corps statfthat cooperatively coordinate flood control operations. Watershedels

and sensor stations were increased as part of this work. Funding was also provided through DWR to best
support various function relation to thed®. In addition to its flood control benefit, the District will be

able to improve its water supplgrecasting and better optimize water resources.

Merced Groundwater Basin Sustainable Groundwater Management (S&&MA)

The District along with Merced Countg leading the effort to coordinate with almost all public water
purveyors to facilitate the creati of Groundwater Sustainability Agency/s (GSA) and a Groundwater
Sustainability Plan geared towards long t@moundwater ussustainability under th8GMA. The group

will initially work under a memorandum of understanding that will develop into a npgn@jariate body
best fit for groundwater management by the locals in the Merced Groundwater Basin.

2.3Plan Adoption and Submittal (§10841)
Upon adoption othe Ran, a copy of the adopted AWMP will be submitted to entities identified below
(810843 (a)&(h):
1 The Department (A10843 (b)) (1)) ( PDFear¢ r oni c
acceptable)

1 Any city, county, or city and county within whiche agricultural water suppli@xtracts or
provides water supplies (810843 (b)(2))

1 Any groundwater managemieentity within which jurisdiction the agricultairwater supplier
extracts or provides water supplies (810843 (b)(3))

1 Any urban water supplier within which jurisdictionetfagricultural water suppliggrovides
water supplies (810843 (b)(4))

1 Any city or county library within the jurisdiction the agultural 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
supplierprovides water supplies (810843 (b)(7))

~End of Section~
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Lake Yosemite
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SECTION 3. AGRICULTURAL WATER SUPPLIER AND SERVICE AREA (810826 (a))

This MID Agricultural Water Management Plan has been prepared in accordaticé&Vater Code
Section810826. The following sections are presented in a sequence stated in the Contents of Plans
(810826)

3.1Size of Service Ared810826 (a)(1)

The Merced Irrigation Districtvas formed as an irrigation district under the Irrigation Disttiaw
contained in the California Water Cod® December 8, 1919 he District covers a service area of
164,317 gross acresconsisting of approximatelyt32,000irrigable acres. Of thesegpproximately
100,000 acres arérrigated partially or totaly with surface water(2010-2014). Eight urban areas,
including three incorporated citigdlerced, Atwater and Livingston, are all locatedhitthe boundaries
of the MID. Table 3.1 provides information on the age and size of the MiiBh Figure 3.1 showinga
mapof the MIDOG6s service area

Table 3.1
Water Supplier History and Size

Date of formation 1919

Source of Water at Time of Formatiol Local Surface Viter (Merced RivéLocal Streamps

Present Gross Acreage 164,317

Present Irrigable Acreage 133,000

Laverage irrigated acreage froml2@hrough 204
Figure 3.1

A W MIACED

B AER B IRRIGATION

2 B i DISTRCT
WATER & POWER
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3.2Location of the Service Area and its Water Managemenfacilities (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.

Figure 3.2

Merced

The Merced River provides the princialrfa@ water supply for the Districind other areas overlaying
the Merced Groundwater Basiith respect to the District, ater isdiverted from the Merced River at
two locations: the Northside Canal diversion and the Main Canal diversion. Ndittesde Canal
diversion pool iscreated by Merced Falls Darand the Main Canatfliversion pool iscreated by the
CrockerHuffman Diversion Dam, a reinforced concrete structomginally completed in187Q The
earliest diversion into the Main Canal was in 18B7e Merced Falls Darwas originally constructeth
1873to divert Merced Rivewaters

Lake McClure,theDi s t prinagptl ater storage reservoir, is impounded by New Exchequer Dam,

which is owned and operated by MINew Exchequer Dam was completad 1967, replacing the

original dam completed in 1926which was located downstream from the original wood-tyile dam

constructed by the Exchequer Mining Company in the 180Gsk e Mc Cl ur eds capacity
from 270,000 ARo 1,024,60AF onceNew Exchequer Danwvas completed

The MID distributionsystem includeapproximately851 milesof conveyance facilities. See Table 3.2 for
details.

M1 D system was originally designeds a -tfhfrloauvgh 6 sy st em, meaning that
carriage water was diverted and routed through the system alomgwaiter for delivery to user3.he
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extra water all owed wusers ammd wdgeriat ocresrlintigerl nfi tl u rmm
advance notice, thereby providing a high degree of tipagad flexibility. As the District modernizes its
infrastructure, its capital improvememans/activitieshave been focused, among other things, on
maintaining this high level of service whilmproving the distribution system to reduce fltlwough

loses

The MID distribution system includes portions of natural streanudrains that convey irrigation water
during the irrigation season anddhbflows during the off seasomhese reaches collect and enable reuse
of canal operationalischargesnd return flowsluring the irrigation season.

The District alsoowns approximately 215 Table 3.2
groundwater wells, Table 3.2 provides | 1aPle3. _

information on District wells and conveyangeWater Conveyance and Delivery System
facilities.

System Used Number of
Miles

The District possesses several smaller
reservoirs that are used for regulating floy$Jnlined canal 399
and balancingvater supply with demangee
Table 3.3). Lake McSwain is located on thg
Merced River and serves to-megulateflow
releases from Lake McClurand to help to| Lined canal 107
ensure steady instream releasekake
Yosemite completed in 1888s located north
of Merced, along the Main Canal, andDrains 32

| Natural Channels (creeks af 132
" sloughs)

Pipelines 181

originally served as a forebay for pipe .

surface water deliveries to the City of Mercs(:iTOtaI Mileage of System 851

utilizing the Main Canalalso completedin | A.ive Wells 215

1888 Those deliveries were discontinued |n

1927, but the lake continues to serve ag Relivery Gates 2547

Main Canalregulating reservoiand a popular
recreational area for residefmsMerced

Bear Creek Pool is formed by Crocker Damhich was originallycongructed as a wooedrib dam in the

late 1800s It waslater replaced by a reinforced concrete dhat captures runoff from the entire Bear
Creek watershedncluding Parkinson Creek, Fahrens Creek, Cottonwood Creek, Black Rascal Creek,
Bear Creek, and BusnCreek It was originally constructed asdirect diversionfacility, with limited
regulating capacity, but recent improvements have created approxi228eh of additionalregulating
storage.

Castle Dam on Canal Creekas completecdiround1998 by theArmy Corps of Engineers as a mullti
purpose flood control reservoir inclng an irrigation pool. The pogirovides approximatel$70 AF of
regulating storage and has cut nearly 24 hours off the time required to initiate flow changes at the head of
the Livingston Canallocated five miles downstream fra@astleDam Mariposa CreelPooland El Nido
Reservoir weresimilarly improved creating up tmearly 70 and 200 AF of regulating capacity
respectivelyThe | at est addiingicapatity is divingstoB\dtematic Bay2uwhiaht was
completed in 2003t is M| D énly off-canalbasin which can be complétebypassed withutimpacing
operations.
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Following in Table 3.3 is aummary of allheregulating pools in theystem

Table 3.3
Regulating Reservoirs
Regulating Basins Completed Total Volume Active Regulating
After 2002 (AF) Volume (AF)

Lake McSwain 9,740 1,600
Lake Yosemite 8,201 1,000
Castle Dam Irrigation Pool 570 400
Bear Creek Pool (Crocker Dam) 223 180

El Nido Reservoir a 196 180
Livingston Automatic No. 2 a 95 90
Mariposa Creek Pool (El Nido 66 60
Dam)

Puglizevich Dam Pool 29 25
Livingston Canal Pool 20 20

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

Table 3.4
Tailwater/Operational Discharge Recovery System
System Description
District-Operated Tailwater/ Most operational discharges are recaptured in creeks or
Operational Discharge interceptor canals where they are reused either within MID or|
Recovery downstream
GrowerOperated Tailwater/ | Since the 1980s the District has had a moratorium on drainag
Operational Discharge discharge to canal8vhile a number of drains are grandfatiu
Recovery the District is working to minimize the number of drains

discharging into canal#lost of the farmers in the western
portion of MID have no offsite drainagBome farms in the
eastern portiodrain to natural sloughs.

MID charges volumetrically ahe farm turnoytmeeing SB X7-7 requirements. MID strives to provide
its growers with as much flexibility as possible with regard to frequency, rate and duration of irrigation
events.
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MID uses different water ordering and delivery sched(deg

Table 3.5) depending primarily on the operational capabiliti
of portions ofthe distribution systenmMost users are provideg

water under anArranged Demand system, where the uspr

[
(7]

Table 3.5
Supplier Delivery System

places an order with the District and water is delivered later,

o1

typically within two to three daydn the lastfew years, the
majority of orders have been filled withid4 hours.Where
requested and determined to be practitda, District offers

fifochemando service, so that,

without alvance notice to the DistrictThis is typically

provided to drip and micrspray users whose systems dre

equipped with cumulative volumetric meterghich draw
directly from a main canalor from large laterals where th

fluctuati ons i n c andd mafnl doow

Type Mark if Used
On demand X
tAltadgedvdetanty USXr cpan
Rotation X
2 Other X
St-eeFSvii-6t-ei—R-g—F—F—o—— 0 n

can be regegulated downstreanepending on available water supplisD may mandate rotation on

laterals with limited capacity tansure sufficient supplies to all

MID strives to provideflexible water ordering capabilities for growe#m irrigation customercan call
the office, send aak during the working hoursise an Automated Voice RecognitiBgstemor the Web
to placetheir delivery ordersThe water account may be accessed throadkieb connectiorand it can
also provide history of deliveries and invoic&nce 2008MID Distribution System Operato(®S0s)

users.

have been equipped with kaps that receive thevater ordersfrom MID headquartersver a wireless

network into a water order softwatteat keeys track of delivey orders The DSOs also useSupervisory

Control and Data Acquisitio(6CADA) systento monitor andmanage water in their area with help from
the Senior Distribution Syster@perator{SDS), who is in charge of a larger distribution area and the

reservoirsservingtheir distributionarea.

Table3.6 lists agencies with whom MID coordinates in carrying out its operations and the nature of the
restridions thatthis coordination now imposels.should be noted thaome of theseestrictionscould

placea significantchallengeon irrigation operations

Table 3.6

Restrictions on Water Sources

Restrictions Name of Agency Imposing

Restrictions

Operational Constraints

Flood Control Space U.S. Army Corps of None
Engineers
Minimum Reservoir Pool FERC Must use groundwater pumping

State Independent Syster

Power Generation Forecastin Operator (Cal |SO)

Limits flexibility as diversion
forecasts arset in advance

In-Stream Flow FERC
In-Stream Flow (NoMar) DWR (DavisGrunsky)
In-Stream Pulse Flow SWRCB

(October)

Loss of water supply to satisfy-ir
stream flows
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Since the early 1930s, MID has providagplementalvater tolands withintheformer El Nido Irrigation
District (ENID), when surface water supplies were adequate, utilizihge D i peefl914 waterdights.
In 2005, theformerENID6 s 9, 923 acr e sntotha MID sewioesaedlandswithia the
former ENID servicareawereclassified adMID Class Il usersreceiving 56percent of theurface water
supply made availabl® Class | users, on an adeet per acre basisAs a result of the consolidation,
MID storage and direct diversion licesseere amended to includa 12,500 AF pulsdlow for fish
attraction and spawning flows féall run Chinook Salmon during the montii October.Since the ENID
consolidation, there have been no other consolidations or agroresxto the MID service aredable3.7
notes factors it may affect the size of the MID service area.

Table 3.7
Changes to the Service Area

Change to Service Area Effect on the Water Supplier
Increased service area size due to | 12,500 AF additional release t(
consolidation with El Nido Irrigation | Merced River in October
District and simultaneous urbanizati
within the existing boundaries of MIC

3.3 Terrain and Soils (810826 (a)(3)

The irrigated land in MID is typically mildly sloped with a fall about one foot per 1,000 fedfost

fields thataresurface irrigate@mploylaserleveling toachieve and maintain uniform gradeRressurized
systems are used in undulating areas that are not suited to land leveling, and, increasingly, as
replacements for, or in conjunction with, surface irrigatiostesy)s on permanent crops.

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

using surface irrigation systems that generate little tailwater. Pastureland in MID tends to be located on
slightly steeper gpund, and there has been a gradual substitution of permanent crops (trees and vines) for
crops such apasture over the lashirty years or soSoils in the western portion of the District are
typically mediumto-coarseextured, with most havingnediumto rapid intake rates.

The spatial variation in soils from east to west has resulted in the majority of the orchard crops being
located in the western portion of the District while the row csijiisthrive in the eastern portioWater
conserving irrigabn measures, such as micro sprinkler and drip systems, are concentrated inghe west
portion of the Districtthe area MID has traditionally relied on for groundwater extractions ansyef
surface water shortages.

Table3.8 describes the influence lokcal toppgraphy on District operations.
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Table 3.8
Topographic Impacts
Topography Impact on Water Operations
Characteristic
Natural streams and Mostly located in the eastern panti of the DistrictIntegrated
sloughs i nto MIDO6s waltaieage sgseem.iNatwal y

channels that are used as conveyances in their upstream
reaches may serve as drains downstrefthe delivery
service areaNatural channels also convey stormwatelirayr
the nonirrigation seasorMost creeksand sloughs are loted
in the eastern portion of the District

Land slope Does not constrain irrigation operations.

Table 39 describes the effects of ldsmils on District operations.

Table 3.9
Soil Characteristic Impacts
Soil Characteristic Impact on Water Operations
Eastern portion: typically clayasedo Limited groundwater recharge; bagiheck
loamy soils irrigation generates little tailwater.
Western portion: typically loamy to sanq Moderate recharge rates make this area
soils i mportant t o Man&génsent
approach.

3.4Climate (810826 (a)(4)

The average annual precipitatianthin the Districb s s e r vsiappeoxinzatelg B inches, coming
primaily between November and Marcim. most years, this rainfall is sufficient to meet the water needs
of winter annuals, pasture and winteover crops in the orchard$here are generally no irrigation
deliveries during this periodnless a continuous dry period creates needed demanastiovh case with
thewinter of 2000.The District opted to make a tweeek surface water deliveries during a normally off
irrigation season period.

During the offseason (Novembe
through midMarch), MID occasionally Table 3.10

makes its deep groundwater wellg Climate Characteristics
availablefor frost protection purposes
Surface water may also be use
Growers purchase flows at the MID welAverage Annual Precipitation 12.29inches
and incur all losses between thesll
and their delivery gateduring this
period HMaximum Mean Monthly Temperatur;  96.7°F (July)

Climate Characteristic Value

Minimum Mean Monthly Temperaturd 35.5°F (December)

SECTION 3: AGRICULTURAL WATER SUPPLIER AND SERVICE AREA 37



Merced Irrigation District T Agricultural Water Management Plan

The characteristics of microclimates within the District do not range widely and, therefore, have little
impact on District operations or darm wate requirementsTable 310 describes some characteristics of
the local climate.

3.50perating Rules and Regulation810826 (a)(5)

A copy of the Merced Irrigation District Rules and Regulations Governing Risioh of Water is
included in Appendix A These rules, updated occasionally at the direction of the Board, describe
procedures for water orderiraqnd operation of the MID water distribution systdtris expected that an
updated set of rules wilbe adopted as a result of the nearly completed MID Water Resources
Management Plan, a losigrm plan described above.

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

The following describes the frequency with which MID makes measuremealifrates water
measurement devices and performs schedulgidtenance on these devicééso included below is an
assessment of the estimated accuracies of the various measurement devidgspeBdex F, Water

Measurement Documentation and Reportingdamore detailedliscussion regarding th&gricultural

Water Measurement Regulation.

There are various infrastructure and operational components that impact measurement at the turnout.
Major components include on farm irrigation systems, turnout typesmmadurement configurations,
each discussed in more detail below.

On Farm Irrigation Systems

On farm irrigation systems can be generally classifiedthmge majoicategories:

1. Open Flow systems (gravity)

2. Pressurized Systems

3. Integrated Systems

Open flow sgtems are typically associated with flood or furrow irrigation methods, while pressurized

systems are typically associated with sprinkler systems, mircomist systems, drip, impact sprinklers,
etc.

Integrated systems are designed to serve one field, butpnaing or ditch connections that can
convey MID watersuppliesto other fields.

MI Dés Existing Turnout Configurations

Generally speaking, there diee primary types of turnouts at MID:

Upright structures

Canal gates on headwalls

Slant structures

Concree boxes on pipelines

o M wDh e

Other turnout configurations inclingy:

a. Concretestandpipes on pipelines
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b. Booster Pump or Groundwater Well Systems: These systems typically discharge to a
pipeline that then serves one or pipelinese gr owe
standpipe oboxes

Pressure Boxes: Concrete boxes with a peurgaace top (i.e., not open top concrete box).
Alfalfa valves on an MID pipelire

Inline valves

-~ ® o o0

Other norstandard configurations

Flow through each primary type of turnout ipigally controlled with a canal gate (such as a standard
Fresno Valve C101 gate), while delivery flows through booster pump and groundwater well systems
are dependent on the specific installation configuration and include canal gates, gate valvey, butterfl
valves and other methods.

Existing Flow Rate Measurement Configurations

There are two primary measurement configurations within MID, metered turnouts andgateter
turnouts.

MeteredTurnouts

Flows to fields measured with a meter, such as the McCromRetpeller Meter or other MID
approved, factory calibrated meter, can be associated with any of the aforementioned turnout
configurations. MID staff regularly reagkisting meters, typically once per week, to determine the
volume of water for billing purmpses. In practice, the DSO enters the current meter read into the
operations database, which subtracts the previous meter read and calculates AF for billing purposes.
Metered installations are typically serving Pressurized Irrigation Systems, althouglOpéa Flow
Systems have installed meters.

Turnouts are checked daily and cleared of debris as necessmyjimiise. MIBapproved meterare
calibrated from the factory. The flows through the meters are periodically verified to conform to
expected flowsising an ultrasonic test meter. When necessary, the meter undergoes maintenance and
is factory recalibrated as required. The accuracy of the propeller meters, the most common meter in
use, is’ 2 percent as specified by the manufacturer if properly iestalhd maintained.

MeterGateTurnouts

Flow rates throughmetergate structuresre measured with a canal gate. Canal gates, such as a
standard Fresno Valve C101 gate, installed vertically and including a downstream measuring vent,
provide instantaneous flow readings based on a manufacturer specific rating table and the differential
head across the gate and the gate opening. These configurations typically serve Open Flow Systems,
although some Pressurized Irrigation Systers measured using this methddeasuring with a

canal gate consists of taking measurements of the head difieracross the gate and the gate
opening. These readings are compared to a rating table from the gate manufacturer, which correlates
to an instantaneous flow rate. The instantaneous flows are then multiplied by the duration of the
irrigation event to defrmine the volumetric total which is used for billinhis method is used for

upright structures, canal gates on headwalls, and deliveries from concrete boxes and standpipes.

Slant structuresypically serve Open Flow Systems, although some Pressurigdtibn Systems
are served by slant gates with a mejate. Flow rates through slant structure megatesare
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estimated from a combination of available tools, such as measuring flow in grower ditchesilcrop
science relationships and estimated Ea&lugs, measuring the flow upstream and downstream of the
turnout, estimating flows based on the specifications and quantity of sprinkler heads or other
distribution devices, etc.

Other

Flow rate measurement techniques are similar to those used for othergateteneasurement
structures, depending on t-farmirrigationsystem. det ai | s anc

Metergate measurement configuratioa® typically measured once during i@rigation and as needed
depending on changing conditions. The DSO enters the instantaneous flow rate, start time and end time,
as well as the time and value of any flow changes, into the operations database, which performs the acre
foot calculation fobilling purposes.

The turnout is checked daily and cleared of debris as necessary when in use. Annual maintenance consists
of checking that zero gate marks have not changed due to wear of valve stem threads or the face of the
gate. Gates are repaired aodlibrated when wear indicates it is necessary. The margin of error is
estimated to be approximately 15 percent.

3.7Water Rate Schedules and BiIIing(§10826 @) ()

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

MI D6s rate st 524 per acreetandby chlargedassessed against the gross acreage of all
irrigable land regardless of MID water deliveries. In addition to the standby charge, accounts are charged

a volumetric rate for delivered water supplies. The Boardeset®up to a maxiram of $100.67 per acre

foot for surface watedeliveries and prices for the voluntary conjunctive supplemental water supply pool
programannually taking into account, among other thingsh e Di st r i ct asswelfasitsanci al
conjunctive managemestratedes at thetime a |l | representing MID6és cost o

MI D6s standby fee has r e (984 Tamed3llasth o2 4 WueGiger acr
billing structure over the last several years.
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Table 3.11
Volumetric Billing Structure

Year Surface Water Ratg Conjunctive Municipal and

Supplemental Water | Industrial (M&I)

($/Acre-Foot) Supply Pool Prograin
($/Acre-Foot)
($/Acre-Foot)

2010 $18.25 NA $125.00
2011 $18.25 NA $125.00
2012 $18.25 NA $125.00
2013 $23.25 $73.25 $125.00
2014 $75.00 $110.00 $125.00
2015 $100.00 $225 $225.00

L. MID converted from a calendar year budget to a fiscal year budget (April 1 to March
28) in 2013 Therefore, year2010to 2012 are calendar years. Years afgf¥l2 are
fiscal years

2 The voluntary conjunctive supplemental water supply program was implemented in
2013 Pricesshown prior to this refleatost of servicetotal water deliveries, including
conjunctive supplemented water supplies.

% Due to the ongoing drought, MID did not@dhte surface water supplies during 2015.
There was a small, emergency surface water diversion in July. Surface water supplies
during this short irrigation run were charged at $100.00/AF.

Water customers arbilled monthly for water deliveries.Garden Heds is the term used forsmall
homesteads less than 5 acréost Garden Head users do not grow crops for commercial benefit. In the
past, they paid a flat feassuming usage of 3 adeet/acreand did not need to place a water order for

each irrigation. Beginning in 2012, Garden Heads have been required to place water orders and are
chargedvolumetrically.

MID is currently developing a long randpisiness plathat may result in alternativellimg structures

This plan known asM 1 D @Vater Resources Management Plan détermine costs necessary teen

theDi s t ftomgecahgéoperations and maintenance needs as well as costs required to further modernize
and improveits water conveyance dndistribution facilities. Based on these costs, the District will
consider a range of financial options that meet these needs while facilitating its various policy goals, such
as robust conjunctive management.

3.8 Water Shortage Allocation Policieg810826 (a)(8)

For more information, lpase refer té&\ppendix C,Merced Irrigation DistricDrought Management Plan
attached.
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The District is located in an area that cannot purchase water from other entM#S saust rely on its

available local resourcebpth surface and groundwater resources. This fact is one of the drivers for

MI D6s conjunctive management practices and why |
encompassed by the broader practices deanctiveng wi t |
water management strategy is intended to facilitate sustainable groundwater management by striving to
ensure that groundwater conditions will be such that that supplies available to MID users in times of
drought will be sufficient to meet their i However, conjunctive management practices rely on a

robust and dependable surface water supply. Due to the ongoing drought, even growers who have
traditionally relied totally on surface water are constructing private groundwater wells.

The Districtds Board of Directors annually deter
foot/acre basis for Class | and Class Il water users. The Board also determines estimated required
conjunctive groundwater pumping above the base pumpingiireseents. Staff develops
recommendations to the Board basedaracasted runoff, istream flow requirements, historical water
commitments (e.g. senior water right holders or adjudicated rights), estimated system losses, and desired
carryover storage ihake McClure.

The Board also annually adopts a Water Management Implementation Plan (WMIP) that sets the rules for
the irrigation season based on its current policies and hydrological conditions. This approach allows the
Board to set water delivery rules an adaptivenanagemenbasis depending on current conditso For
example, the WMIP sets rules for water reallocation amongst growers and rules regarding private water
wheeling in MID facilities. When surface water supplies are ample, reallocationprivate water
wheeling are restricted due to capacity limitations within the MID conveyance system. Reairsgof

water shoige flexibility is increased allowing growers to work with the District and amongst
themselves to survive the season. WMIPs/f&@D13, 2014 and 2015 are attached for reference

3.9Policies Addressing Wasteful Use of Agricultural Water

MID Rules and Regulation for the Distribution of Water addresses issues of waettdtl seéppendix
A.

~End of Section~
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Lake McClure
(Full Lake)
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I

Lake McClure
(historic lows)
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SECTION 4. INVENTORY OF WATER SUPPLIES (810826 (b))

This section of the Water Management Plan desctieguality and quantity of water available to the
MID from surface and groundwater sources. The section continues by describing water usage within the
MID service area.

4.1 Surface Water Supply (810826 (b)(1))
The Di srfacewatet stipply is madef the following components:

1 Merced RiverThe Merced River i's the main source
District diverts direct flows and stored water impounded in Lake McClure by New Exchequer
Dam on the Merced River. MID holds P1814 direct dversion rights on the Merced River
that dates to 1857. The Districts also owns historielpfed reservoirs, currently inundated
by New Exchequer Reservoir.

9 Merced StreamsThe District also receives natural flows from Merced Streams. These are
creeks that originate in watersheds of the lower elevation slope (peak elevations around 4,600
feet MSL). Merced Streams are generally identified as all natural streams betweed Merc
River to the north and Chowchilla River to the South. The major creeks are Canal Creek,
Edendale Creek, Parkinson Creek, Fahrens Creek, Cottonwood Creek, Burns Creek, Bear
Creek, Miles Creek, Owens Creek, Mariposa Creek, and Deadman Creek. The Bistric
surface wateconveyanceystem utilizes portions of each of these streams. Except for creeks
intercepted by Lake Yosemite, the District can only make direct diversion flows when flows
are present and as restricted by a license, as applicable. Mildamaiprel914 rights on a
number of these creeks, such as creeks that drain to Crocker 228 A& pool on Bear
Creek west of the city of Merced that intercepts drainage #88)346Acres of water sheds
spanning from Canal Creek to the north to Besre® in the south. MID holds Post 1914
licenses on other creeks such as Mariposa/Duck Slough and De@dre#n

1 Lake Yosemite:Lake Yosemite is a small reservair the foothills northeast of the city of
Merced Capacityof the lakeis approximately8,000 AF and wascompleted in 1888. The
lake receives diversions from the Merced River, and intercepts flows from Canal Creek,
Edendale Creek, Parkinson Creeid Fahrens Creekn addition tothe Lake Yosemite local
watershed. The lake is subject to flammhtrol restrictions which typically require reduction
of storage to 4,000 AF during the winter months. MID holds}&®4 water rightson this
reservoir.

1 Lake McClure The District diverts water frorhake McClure,according to a seriesf post
1914 waterrights licenses for flow and storage recognized by the State of California. The
lake has a maximum holding capacity of 1,024,000 AR addition, the Army Corps of
Engineers Water Control Manual for Lake McClure requires that the District reserve (350,00
AF of reservoir capacity for rain flood control purposes. This reserve must be maintained
from November 1 through March 15. An additional 50,000 AF may be vacated, beginning
March 1 for forecasted snowmelt runoff.

4.2 Restrictions on Surface Water Supfy:
The restriciones n MI D6s sur f amie water supplies

NaturalRestrictions: Hydrology, timing of runoff versus demand
Logisticd Restrictions Reservoir capacityfflood control limitations
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Natural Restrictions: Natural restrictions associated with the Lake McClure watershed are primarily
associated with hydrology. Mul tiple dry years se\
beneficialusesT he Mer ced St r e a msadindigehn drahayd msininiabove anerage |y

water years, the Merced Streams may generate significant flows as a result of rain events. Since there is
little to no storage on these streams, including Lake Yosetaitagflood control restrictions, flows can

only be diveted if there is an agricultural demand. The demand flows are typically significantly less than

the supply, especially in wet years. Mtdntinues tanake opportune diversions in years where runoff

coincides with demand during the early parttbe irrigation seasan

Logistical Restrictions: A number of MID Assets are subject to various water rights and flood control
rules set by State or Federal agencies:

New Exchequer Reservoi

Flood Control:
The reservoir is subject to rules listed in its 1981 Flood Control Manual where the reservoir
would be held at 674,000 AF or less between November 1 and March 15 (Very). Storage can be
increased after March5 to reach the maximum storage capacity of 1,0a8@ AF, which can be
reached by Julysl By August F storage starts its decent to total flood control capacity by
November 1.

Water Right Rules:
MID cannot store flows after July'ivhich makes maintaining maximum storage challenging.

Lake Yosemite

Flood ControlRestrictions:
Lake Yosemite is vacated to 4,000 AF storage during the winter months, which limits theslake
ability to storerunoff in the winter months.

The Main Canal

Flood Control:
Almost the entireupstream half of the Main dbal the section betweethhe Merced River and
EdendaleCreek is burdened by flood constrictions as part of thetl€d3am flood control
project.

Crocker Dam:
Crocker Dam is a removable dam that clsdtbvs in Bear CreekMID removes the dam during
theflood season for flood operations purposes. The manual operation of the dam limits diversions
when the storm season overlaps with the irrigation season.

Other Dams on Merced Streams
These sitesincluding Puglizevich Dam, Miles Creek Dam, Monnett Dam ehNido Damface
the challenge as Crocker Dam.

Le Grand Canal aBlack Rascal Creek:
The Le Grand Canal is one of two canals that mgi#the majoroutlets from Lake Yosemite. Le
Grand Canal traverses along the toe of the western Sierra foothills and continues to the town of
Le Grand for a distancef more than 16 miles. However, the Le Grand Canglhigsically
severed during the flood seasaonweying flood flows toBlack Rascal Creek, a Creek tributary
to Bear CreekThis manual operation severely restricts the abilitgdovey storm flows from
Lake Yosemite to the south eastern areas of the District for redharigg the flood season

SECTION 4: INVENTORY OF WATERSUPPLIES 4-2



Merced Irrigation District T Agricultural Water Management Plan

The above is not a comprehensive list isiintended to include major restrictionsmp act i ng MI DC
surface water supigls

4.3 Groundwater Supply (810826 (b)(2))

MI D6s service area overlays a portion ofofthbhe Merc

Turlock and Chowchilla Groundwater BasiidID participated in preparation of the local AB 3030
Regional Groundwater Management Plan completed in December, 1997. In July 2008, MID, along with
other members of MAGPI, prepared an update of the Me@redindwater Management Plan, which
included components of the 2002 legislation of SB 1938 and SB 1672. This updated plan is included as
Appendix E Groundwater conditions and rechagage further addressed in the Merced IRWMP.

Table 4.2 contains informatioon the groundwater basinnderlying MID. This information was taken
from the DWR Bulletin 118003 description of the Merced Groundwater Basin. The storage estimate is
based on data collected in 1995 by DWR.

Table 4.2
Groundwater Basin Underlying District
G dwater Basi District Basin Total Capacity
roun l\\;\;i;r asin Footprint Area (300 feet depth)|  Specific Yield
(acres) (Sg. Mi.) (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

Table 4.3 describes the destinations of deep percolation from MID lands.

Table 4.3
Deep Percolation Characteristics
Volume
Destination (AF)

Flows to saline sink Not Quantified

None

Unrecoverable flows to perched water tab

Historically, the area experiencguoblems witha high water table, including standing water in many
locations, which proved detrimental agriculture and urban development. This occurred primarily in the
areas south and west of the city of Merciedthe 1 9 @n@ofigsmany other actions|ID delineated
various drainagareafor planning purposes aridstalled numerous piezometers to track perched water
tables.These piezometerknown asSectionCornerTestWells, were generally installedt strategicaly
locatedcorner sectiosto track the depth ofthe perched water table SectionCornerTest Wells are
usually2-inch in diameter and éanded no more than Z8etbelow grade Figure4.1 following shows
thecur rent | oc &edctionCoraerTaestWelld| Hxtorically measured monthly)ID reduced
measurements occurrences to twice a gsaheperched water levels recededer the yea.
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Natural goundwater flow in the Merced Groundwater Ba&rgenerally from northeast to southwest
However cones of depression caused by pimgpand groundwater mounds resulting from irrigation
complicate the general flow patteausingthe pattern to change over tinfehe response of the aquifers
to changes in punmpg and irrigation is relatively rapid lead) to equally rapid shifts in flowicection.

Figure 4.1, Current Location of MI D6s Corner Sect
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Figure 4.2, on the following pagedepicts a map with groundwater cont®generated by DWR.This

map indicates several major cones of depredsidher pronounced between 1995 and 2@@e cone is
centered approximately 13 miles southeast of Merced in the Le Grand/Athlone Water. Bissgcbnd
major cone is centered about 13 miles southwest of Merced just north of the San JoaquirhRitaed

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, Groundwater Elevation Contours 1 Spring 2011
Groundwater Elevation Contours - Spring 2011 San Joaquin River Hydrologic Region
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The groundwater elevations relative to the elevations of the magsrand 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 dagppears tondicate that there is a trough in tvater table elevations that
follows the San Joaquin Rive€onsequently, 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 discharge asetor the valley There 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 area
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On the north side of the District, westkdiighway 99, the lower reaches of the Merced River appear to be

a groundwater discharge ar&ast of theHighway 99, the river may be acting as a constant head source
and supplying water to a large cone of depression centered approximately 17 milesstartiMerced

East of Oakdale Road, the river is higher than the groundwater and probably provides some recharge to
the groundwater.

The vertical groundwater gradient, and hence the direction of vertical groundwater movement, is
downwards, from the shalkest groundwater to the deeper aquifet®nsequently, 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 aelgquaduce the
concentrations of constituents of concern.

As described aboyé¢he 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 Rieea wharral

saline water sink occur®eep percolated water not extracted by groundwater wells tend to end at the

sink However, deep percolatiomr ound t he Di stri ctiémsequisedistenwthest er | y
saline water wedge from migrating to tbast where the primary agricultural grounds in the District and

urban centers tend to concentrate.

4 4 Groundwater Demand

As previously discussed, the majority of the MID service area overlies a portion of the Merced
Groundwater Basin. Although overlying small portions of the Turlock and Chowchilla Groundwater
Basins, MID does not have any conjunctive groundwater wells witthiase basins and makes no
groundwater extraction from either Turlock or Chowchilla Groundwater Basin. MID growers may have
private wells within the District overlying these basins and would utilize them as necessary.

Agricultural goundwater demand in¢h MI D service area includes Ml DC
operationandprivate groundwater pumping.

A. Currently, MID hasapproximately215 conjunctive groundwater wells overlying the Merced
Groundwater Basin and conjunctively manages its surface wateliesuppith available
groundwater suppliesv | D @reundwater operations include isseline pumping operations
and its conjunctive groundwater pumpjrgch further discussed below.

1. Base Line Groundwater Pumpin@he District service area contains 1,76%ea of high
groundsthat cannot receive gravity water deliveries. These areasam@ with groundwater
wells and deliveries to these areas are considered baseline puasaline pumping also
includesconjunctive groundwater suppliggovidedafter te irrigation season for purposes
such as frost protection. Baseline groundwater pumping odonuedl water year types.
Hi storically, Ml D6 s 8l0G0 ke dnnuallgAs pact of fisiconjginctver e r a g e
management activities, MID has been ingtgllbooster pumps and constructing other related
projects at key locations to serve the high grounds with surface water. Due to these efforts,
MID reached a record lowaseline pumpingf 4,100 AF in 2011.These projectarefurther
discussed under the EVWRin Section?.

2. ConjunctiveSupplemental Water Supply from Groundwater Sourthe vast majority of
MID wells are used conjunctively where they are on standby during 9adequate surface
water supplyand only operated when surface water supplies are inade&aatexample,
between 1993 and 2001, tkenjunctivesupplementabroundvater supply wells were not
used as a result of a continuous string of wet and above averageyédre groundwater
bas n benefited from ample surface water del i
conjunctive supplemental water supply pumping has increased as Lake McClure storage has
dwindled
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B. Privately Owned and Operated Well$rivate groundwater well ownessithin MID can be
categorized into two groups: 1) growers that use their groundwater wells conjunctively to
supplement MID water supplies when necessary; and 2) growers that rely strictly on private
groundwater pumping. Estimated extraction rates for figaoundvater pumpingdeveloped in
the water balance range from 90,000 AF to an extreme of 259,000 AF in 2015

Conjunctive Private Groundwater Pumping number of MID gowers thatown private

wells use their wells to supplement surface water suppliesnvdurface water supplies are

i nadequate for their cropbs needs. Th-ese grc
harvest irrigation and frost protection need
for the firsttimein its history,these growersised thig wells for full water supply in 2015

There are approximatel$0,000 acres within MIQthat rely solely on groundwater to meet their crop
demandslt is anticipated that as the groundwater table continues to decline, water qualigynsonc
continue to migrate from the west side of the San Joaquin River and with the onset of the Sustainable
Groundwater Management Act, more and more of tihvdige growersthat currently rely exclusively on
private groundwater pumpingill return to relyingon surface water deliveridsom MID. Should these
growers return to MID, they would requiagproximatelyl00,000 AF ofsurface watedeliveliesto meet
their cropbs water demand.

4 5 Groundwater Conditions

A combination of aistoricfour-year droughaind an unprecedented expansion of groundveipendent
agricultural acreage took its toll on tiMerced Groundwater Basin. The basin Isagen the greatest
plummet in groundwater levekince levels have bedmacked.As the drought continued throughout
2015, the basin habecome increasingly compromised

1 A large number oflomestic well failure werewitnessedver the last several yearderced
County has been distributinmptablewater tocertainresidentdmpacted by the compromised
aquiferswithin the @unty. Most of the requestaccording to the County Environmental
Health Departmentfall within MID boundariesas this is where the majority of private
domestic pumping occurs

1 There has been amprecedented rate afecline ingroundwater elevations as result of
depleted natural recharghie to thelack of surface water application during the ongoing
drought.

9 The capacityo f MI D 6 lsas dsopped acver timeCurrently, MID estimates it has a
maximum pumping capacity @,000 AFover an8 monthirrigationseasonin 1977, MI D6 s
pumping capacity wat90,000 AFover a similar time frame.

1 The goundwater subsidence ratasincreased dramatically in the southwest corner of the
groundwater basin, along the San Joaquin River.

1 Water levels in the opeaquifers above the Corcoran formation is near depletion in many
areas.

1 The County of Merced passed a resolutigifiective as of April 2015lacingrestrictions on
extractions below the Corcoran formation.

1 DWR designated the Merced Groundwater Basin@stecally Overdrafted Basin
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Figure 4.3shows a graph of static groundwater levels for MID wells since 1970. The red lines indicate
dry years The graph showlsow drogs in groundwater levelduring the dry years are natgained in wet
years, hence theontinuous fall in the groundwater table. Figuséilustrates the extension and depth of

the Corcoran formation.

Figure4.3
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Figure 4.4 lllustrates the Extension and Depth of the Corcoran Formation

| Mercae Water Resource
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Figure 4.5 shows thelocation of potentialrecharge areawithin the basin, the generalirection d
groundwateiflow within the basin and thealine water sink under the San Joaquin River. The figure is
intended to illustrate the challengessociated witlheversing the groundwater trendéote the locatiornof
potentialrechargeareas is limited to downstream areas within the southwest portion of the basin, right
upstream of theof the saline water sink under the San Joaquin R&khough direct recharge may
provide benefit to the basin, mosttbe unextracted groundwater rechavg end up inthe saline sink

or leave the basirMID, in collaboration with its regiongbartners is actively examining this situation.
In-lieu rechargeas demonstrated by past MID operations, is the most effeagtieodfor rechargen
largeareasof thebasin.

Figure 4.5 Location of Potential Recharge Areas within the Merced Basin
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4.6 Other Water Supplies (810826 (b)(3))

Currently, al | of MI Db6s water suppliesbedabove fr om
Nevertheless, as water supplies become more stressed due to natural and regulatory pressures, MID
continues to pursuefforts to fortify the reliability ad robustness of these supplies.

For example, MID is imegotiations with the City of Merceggardng using recycled watefrom the

City o f Mer cedds r ec e n tastayaterdreatmeritplart. &ttt Distect idaiscaworiing w
with the Sierra Nevada Institute at UMerced on a studgvaluating thgpossbility of increasingrunoff
throughimprovedwatershed managementC Mercedreceiveda grant under the IRWMP in 2014 to
complete the studyAlthough the study is ongoing, preliminary model runs indicate there is a possibility
that improved forest managent could result i 3% gain in runoffSimilar to the above two efforta
number of projects have been identified capture storm runoff in wet years fogcharge vialand
application under the Merced Region IRWMPhe District is also considering vaus storage
enhancement projects, includiran increase in its carryover storage in New Exchequer Batha
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previously identified CALFED off-streamsurface water reservoproject knownas theMontgomery
Reservoir

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

The surfacewater supply for the Districincludes rainfall and snowmelt from the Sierra Nevada
Mountains more specifically Yosemite National Pagd is of very high qualityDivertedsurfacewater
has an EQenerally less thaBOe mh o s With very low levels of nitrates and no detectable organics
This high quality water posesrrestrictions for irrigationMID has performedperiodic water quality
testing that datet the 1980sincluding testingwithin the Merced River, creekutilized by the District,
and active operational discharge locatiomfie District has made this information public through
numerous submittalto the Central Valley Regional Water Quality Control Board uriterIrrigated
Land Regulatory Program (ILRR)nd other federal and state agencies via other for@aes further
discussion below.

4.8 Surface Water Sampling

Beginning in 1999, MID starteddiscretionarywater quality samplingrogramf or it s grtomwer 6s
assesghe quality of MID water suppdis as it relates tagricultural suitability The objective of tis

samplingis to give growers a source to analyze the quality of irrigation water provided to them each year
and to keep the District appraised of water quality variations, iftargyghout the system.

Samples at diversion points are tested felectric conductivity(EC), Calcium(CA), Magnesium(Mg),
Sodium (NA), Chlorides COs, HCG;, SQ, Boron (B), NGs, iron (FE), ManganesdMn), pH. Total
Dissolved Solids (TDS) and Total Susded Solids (TSS)Specific collection points are further sampled
for Biochemical Oxygen Demand (BOD) and Dissolved Oxygen (3@nples are delivered ® State
certified laboratorjor analysis

Growers may use this information to adjust their irrigaod develop crop management programd

the testinghelps toassure thistricts customershat they are being provided withater of sufficient

quality to grow local cropssa mp|l i ng results have illustrated to g
water supply as compared to groundwaggatrticularly pertaining to PH balance, lower EC (TDS) and

primary metals and minerals.

4.9 Groundwater Sampling

Groundwater sampling includes selective groundwater \iredishave sugpected water quality problems.
Samples are typically tested for EC, Ca, Mg, Na, Cl;, ({C;, SO, B, NG, Fe, Mn, and pH.

410 Groundwater Quality

As expectedgroundwatefTDS and other minef@omponents vary by locatio&enerally, TDS tends to
increase heading westerly with a garbetween 250 PPM to 600 PPKI groundwater is suitable for
agricultural usealthoughsome crops are sensitive ¢ertain minerals in the wateAlmond trees are
sensitive to carbonates and other saldiBich impact yield and the health of the tre€mrtain MID
growers that rely exclusively on private groundwater pumping have reverted back to relying on MID
surface water supplies due to these concerns and others are expected to follow in thi$ jmitesd-6

to 4-9, excerptedrom the Merced IRWMRechnical, show various water quality cheteristics of the
Merced Groundwater BasiMore detailed description on the statudamfal groundwater quality could be
found at

http://www.mercedirwmp.org/files/Appendix%20D%20Salt%20and%20Nutrient%20Study%20Revised.pdf
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Figure 4-6 Groundwater Quality Type Merced IRWM Area
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Figure 4-7 5 Year Average Distribution of Electrical Conductivity in Groundwater
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Figure 4-8 5 Year Average Distribution of Nitrate (as NO3) in Groundwater
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The McCoy Lateral
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Highlands 10,000 LF

Pipeline Installation
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SECTION 5. WATER BALANCE

MID utilized a range of years to best demonstrate the variations in applied water and consumptive and
other water balance components as they are impacted by the year type and carry over storage in New
Exchequer Reservoir. Thears selected span from 20t602015. FurthermoréVlID has updated and
refined its water balance devel opment procedur es

2013Plan Major improvements associated with the current water balance include

A. A water balanceomposed of tlee subareas:

1. MID water conveyance amtistribution system
2. District irrigated lands receivindirect surfacevaterand groundwater deliveries through MID

facilities. These areas could also have private wells used on a supplemental basis.
3. District irrigatedlandsrelying exclusivelyon private groundwater wells

B. Closures: The closures for the water balance equation for the above components are as follows:

MID Water Conveyance amdistribution Systemcanal seepage

2. District irrigated lands receiving direct surface and groundwater through fsi¢ilities:
private groundwater pumping
3. District irrigated landselying totally on their private groundwater welggivate groundwater
pumping
C. Most importantly, MID utilized METRIC, a remote sensing process calculating
Evapotranspiration of vegetation within the District to calibrate the water balance.

The water balance model is developed such that ougglitsontinue to increase in accuracg MID
complets its SBX 7-7 coriective action plan (see Appendix F) and continuamfmovethe accuracy of
individual grower delivery water measurementsThe water balance is confined kD -introduced
surface and groundwater during the irrigation seasbables 5-11 to 515 following demonstrates the

variations of seasons and their correlation to the weagar types.

Figure 5.1 demonstrates the flow patdmd components of the water balance. The figure demonstrates
inflows and outflows into the District. It also outlini directon of the flow and closure terms.

Figure 5.1 Flow Path and Components of Water Balance
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Table 5-1 demonstrates the components of M& water conveyance andistribution system. As
mentioned METRIC was used to calibrateaterdeliveries and canal seepage was the closure fator.
part of its conjunctive management activiti8#D has historicallyrelied on its extensive unlinedanal
systemas a meango provide rechargeto the underlying groundwater basins lelp facilitate the
Districtos conjunctive pumpi ng operations

and
sustainableThe table also demonstrates the water balance for thated lands within the District
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Table 5-1
Merced Irrigation District Water Balance Components Description
. 2012
Accounting | Flowpath | Water Balance
Data Type Data Source Values
System Type Component
(AF)
Merced River Broad-crested weir on the Main Canal and
. - Measurement . . 485,833
Diversions contracted weir on the Northside Canal
MID Groundwater Combination of flow meter and power meter
. Measurement . . . 17,074
Pumping readings and time of operation
. Stream gauge records on Bear, Burns,
g Tributary Inflows Measurement Black Rascal, Mariposa, and Owens Creeks 19,446
% Distribution CIMIS Station #148 (Merced) precipitation
= System Calculation | and surface area of canals and in-system 1,031
Precipitation reservoirs
MID cropping and irrigation method data
Tailwater and and tailwater net return flow of O to 10% on
Runoff of Calculation | flood irrigated lands - Runoff of precipitation 29,418
Precipitation calculated in IDC based on land use and
soils
= L Combination of flow meter and staff gauge
) Ml.D Deliveries to Measurement| and time of use records at all points of 309,340
7 Irrigated Lands .
& delivery
S Distribution Difference between distribution system total
o
§= System Seepage Closure Term inflows and outflows 147,976
o)
= Distribution CIMIS Station #148 (Merced) ETo x 1.05
[a) System Calculation | and surface area of canals and in-system 11,689
Evaporation reservoirs
Flow measurements on all major spills and
g Uncaptured Spills |Measurement points of outside dellvgry. Calcul{;\ted as 23,781
3 excess of flows committed to entitlements
E and outside sales.
© Calculated as stream flows in excess of 900
cfs at the Bear Creek at McKee Road gauge
during period of diversion. These storm
Storm Calculation driven flow events exceed the measurement 65
Throughflow capacity of the Bear Creek West Boundary
gauge which measures other uncaptured
spills and deliveries to Stevinson Water
District.
Operational Soills Spill measurement at the end of the
P =P Measurement| Northside Canal which returns flow to the 2,888
to Merced River .
Merced River
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Measurements of flows leaving the District
Stevinson Water through Bear and Owens Creeks and the
- Measurement - 26,400
District Howard and McCoy laterals in accordance
with the Stevinson agreement
Merced National Measurements of flows leaving the District
Wildlife Refuge Measurement through Deadman Creek 15,000
DSO estimated flows based on typical flow
Other . Calculation | rates and time of use to historic riparian 9,707
Commitments - ’
rights users
Outside Sales Measurement Measuremt_ents of floyvs leaving the District 5955
through points of delivery to outside users
- Combination of flow meter and staff gauge
Ml.D Deliveries to Measurement| and time of use records at all points of 309,340
Irrigated Lands .
delivery
Private
SL?T:mi?]W%tﬁr Difference between total inflows and
imping Closure Term | outflows on irrigated lands with direct 62,459
Irrigated Lands .
. - deliveries
) with Direct
5 Deliveries
= Private
SL:?T:migW%tﬁr Difference between total inflows and
imping Closure Term | outflows on irrigated lands without direct 86,951
Irrigated Lands deliveries
without Direct
0 Deliveries
2
@ Irrigated Lands . CIMIS Station #148 (Merced) precipitation
-E' Precipitation Calculation and MID serviced irrigated area 53,742
Q
8 CIMIS Station #148 (Merced) ETo and
E precipitation, adjusted crop coefficients from
METRIC analysis, MID cropping and
. irrigation method data, NRCS soil
Crop ET Calculation characteristics, minimum deep percolation 317,499
adjusted for irrigation application efficiency,
integrated with IDC root zone simulation
g model
o
% MID cropping and irrigation method data
o Tailwater and and tailwater net return flow of 0 to 10% on
Runoff of Calculation | flood irrigated lands depending upon crop - 29,418
Precipitation Runoff of precipitation calculated in IDC
based on land use and soils
Deep Percolation Calculation | See description under "Crop ET" above 147,674
Change in Soll Calculation | See description under "Crop ET" above 17,901
Water Storage

Notes: All irrigated lands water balan@®mponents are calculated over-March through 31¥0ctober growing
season
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5.1 Water Uses Within the MID Service Area (810826 (b)(5))

Because of the active conjunctive use management padicMID, the analyses of water usage
presented in this section abmsed on recent MID activities to represent hydrology, cropping, and
irrigation method. The years used to demonstrate variations in water supply and demand between wet
and dry years are 2010rough 2015. The water year 2015 was included, in the sequence to demonstrate
extreme drought conditionsBasing the analyses on a number of years (period of analysis) enables the
water balance o0 bett er illustrate the nature of MI DO s
covers a gross area b64,317acres, of which an average 133,000 acres are irrigated with surface water,
groundwater, ora combination ofthe twq all provided through MIBs conjunctive management
activities. The following paragraphs describe various types of water use within the District.

5.1.1 Agricultural (810826 (b)(5) (A))
Table 52 lists the major crops grown in the MID service area for 2010 and 2013 and the aveeage a

of said crops over these years.

Table 5-2
Irrigated Area of Crops Grown on MID Customer Lands
Wet Year (2010) Dry year (2013) 2010 and 2013 Average
Irrigated Irrigated Irrigated
Lands with |Groundwater| Lands with | Groundwater | Lands with | Groundwater
Direct Dependent Direct Dependent Direct Dependent
Crop Deliveries | Customers | Deliveries Customers | Deliveries | Customers
Orchards 35,031 10,873 40,984 10,701 38,008 10,787
Pasture 7,590 6,720 10,186 3,550 8,888 5,135
Alfalfa 12,931 4,485 7,230 755 10,081 2,620
Field Crops 18,267 1,736 21,283 2,024 19,775 1,880
Truck Crops 8,576 3,167 8,965 2,538 8,771 2,853
Grains 9,062 4,837 5,235 2,432 7,149 3,635
Vineyards 160 66 1,387 638 774 352
Rice 2,084 40 1,642 79 1,863 60
Idle 918 1,102 1,309 3,735 1,114 2,419
Unclassified 3,851 2,099 3,581 5,074 3,716 3,586
Total 98,470 35,125 101,802 31,526 100,136 33,325

Notes:Unclassified land use includes urban areas and small parcels generally consisting of landscape use
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Table 53 also presents average seasonal ET rates for these crops for the duration of MID surface water
diversions constituting a normal irrigation season

Table 5-3
Growing Season ET for Crops Receiving MID Deliveries
2010 - Wet
Year ET 2013 - Dry Year Average ET

Crop (Inches) ET (Inches) (Inches)
Orchards 30.7 32.7 31.7
Pasture 26.0 27.8 26.9
Alfalfa 31.6 33.9 32.8
Field Crops 27.5 29.2 28.4
Truck Crops 22.6 24.5 23.5
Grains 24.4 26.0 25.2
Vineyards 17.9 18.7 18.3
Rice 46.5 49.1 47.8
Idle NA NA NA
Unclassified 7.7 8.3 8.0

Notes:The growing season is considered as March 1 through October 31

Table 5-4
MID Irrigated Areas
Total Irrigated Area Standby Only*
Total Serviced with Direct (GW Dependent)

Water Year Type | Irrigated Area Deliveries Lands

Year (SJR Index) (AC) (AC) (AC)
2010 Above Normal 133,595 98,470 35,125
2011 Wet 133,579 97,415 36,164
2012 Dry 133,446 104,480 28,966
2013 Critical 133,328 101,802 31,526
2014 Critical 133,325 87,989 45,336
2015 Critical 133,134 38,321 94,813
2010 - 2012 Average 133,540 100,122 33,418
2013 - 2015 Average 133,262 76,037 57,225

! Standby Only = Total Serviced Irrigated Af€atal Irrigatel Area with DirecDeliveries
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Figure5-2 shows aresmreceivingMID water suppliesn green, and areas that depend solely on private
groundwater pumpingre showrin blue.

Figure 5-2 2013 Distribution of Receiving MID Water and those that Rely Exclusively on
Private Groundwater Pumping.
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Table 55 demonstrates thaverage number of doubteopped acres reported within MID with the
average total irrigated acreag@.he double cropping irrigated acreage has varied based on cropping,
hydrology, and commaodity prices. Double cropping is expectedst trendingincreased value of
agicultural commodities.

Table 5-5
Average Double-Cropped Acres The
aver
Multiple Crop Acreage (20002008) Multiple Crop Acreage (2010-2015) age
is
Double Cropping 4,421| AverageDouble Cropping 1,960" | influ
ence

d by the drought of 2015 amakck of water.

5.1.2 Environmental (810826 (b)(5) (B))

In addition to providing water supplies to MID growers, MID provides instream flowsrfaronmental
purposeghrough variousegulatory, adjudicated and voluntaagrangementdnstream flows durig the
period d analysis are described below.

Regulatory Flows:

FERC In-Stream Flows M| Déds operates the Merced River Hydro
a license issued by theederal Energy Commission (FERCQhese instream flows are released down
the Merced River.

Other FERC License Flow RequirementdMID is required tgrovide flows to the Merced National
Wildlife Refuge during MI® period of diversions between April and September.

State Water Rights LicensePur suant t o MI Dér sightdicemsgsthenpidtrictis e wa
required to supplement flows in the Merced River in October by providing 12,500 AF of water in
addition to FERC minimum flow requirement in that month.

Voluntary Flow Releases
DWR: MID releases flows in the Merced River with a minim and maximum set range between
November and Marchhrough an agreement with the DWFhis agreemerexpiresin 2017.

VAMP: MID released pulse flows in the Merced River per an agreement with USBRtay pee
Vernalis Adaptve Management Plan (VAMPT.his agreement expired &ecember 31, 2011.

USBR: MID entered into a twyear agreement with USBR for the release of flawthe Merced
Riverto meet flow targets at Vernalis for environmental purposesth2012 and 2013.

East Bear Creek Unit: As part of its conjunctive management activitied/D provided
environmental flows to thEastBear Creek Unjtlocated within Merced Groundwater Basim 2010,
2011, 2012, and 2013. The East Bear Creek Unit typically relies exclusively on groundwater
extraction for its needs.

Table 56 presents information on environmental uses of MID water for both Merced Ristresm
flows and flows througMID distribution system.
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Table 5-6
Non-Consumptive Environmental Water Uses
Average Annual Volumes
Voluntary
Environmental Resources Required Through an
Agreement
FERClInstream Flows a
Other FERC License Flow Requirements 5
(Merced National Wildlife Refuge)
DWR Instream Flows a
StateWater Rights LicenseJctober Pulse Flow a
VAMP Agreement (Pulse Flows) Agreemaxpired in 2011 a
USBRWaterTransfer in 2012 and 20i8i1stream Flows) a
WaterTransfer to East Bear Creek U(litstream Flows) a
IRWM Limited Wetland Maintenance a

5.1.3 Recreational (810826 (b)(5) (C))

MID maintains recreational facilities as requirements of its existing FERC lidentlee Merced River
Hydroelectric Project (Projecéls well as various nelAroject recreation facilities

Project RecreationFacilities

Project recreation facilities are located on the main stem of the Merced River at two Project reservoirs
I Lake McClure and McSwain Reservoirhe Project consists of fvdeveloped recreation areas.
Four of the recreation areas are located at Lake McClure, including McClure Point Recreation Area
(RA), Barrett Cove RA, Horseshoe Bend RA, and Bagby RA. McSwain RA is located at McSwain
Reservoir. Table & provides a brief summary of the developed recreation facilities at each of the
Project reservoirs.

Non-Project Recreation Facilities

Non-Project recreation facilities include houseboat and marina facilities on Lake McClure and marina
facilities on Lake M&wain, as well as several river access points along the Merced River. Lake
Yosemite although owned and operated by MID for water storage and regulating purposes, is leased
to Merced County for various recreation purposes such assggyswimming, fishingnd boating.
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Table 5-7
Summary of the Merced River Hydroelectric Project Recreation Facilities

Lake McClure Facilities

Recreation Number of Number Number of Number
Facility . of Picnic Parking of Boat
Area Campsites .
Sites Spaces Ramps
Campground 101 -- 14 --
Picnic Area - 8 8 -
McClure Swim Beach - 22 60 N
Point
Marina -- -- 50 --
Boat Launch -- -- 140 1 (3 lanes)
Campground 275 -- 39 --
Swim Beach -- 13 30 --
Barrett Cove -
Boat Launch/Marina -- 6 267 2 (5 lanes)
Overflow Parking -- -- 35 --
Campground 109 1 -- --
Horseshoe Swim Beach - 12 50 -
Bend
Boat Launch -- -- 49 1 (2 lanes)
Bagby Campground 30 -- 221 --
Bagby Sheperdbés Poi nt 15 -- -- --
Boat Launch -- -- 31 1 (2 lanes)
Total 15 530 62 994 5
Lake McSwain Facilities
- Number of Number of Numbgr of Number of
Facility . ST Parking
Campsites Picnic Sites Boat Ramps
Spaces
Campground 112 1 28 -
Picnic Area -- 12 52 --
Group Picnic Area -- 1 55 --
Swim Beach -- 6 15 --
Informal Day Use Area -- 8 24 --
Marina -- -- 20 --
Boat Launch -- -- 89 1 (2 lanes)
Total 112 28 283 1
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5.1.4 Municipal and Industrial (§10826 (b)(5) (D))

MID makes three small diversions from Lake McClure, each related to water supply. The diversions are
so minor theyhave minimalif any effect on Project operations, and MID anticipates that the diversions
will continue unchanged fat leasthe next five(5) years. These are:

1 The Lake Don Pedro Community Service District (LDPCSD) withdraws from a location just
north of Barrett Cog Marina up to about 700 AF or water annually for water supply.
LDPCSDdiverts pursuant to a water purchase agreement with the Diafrittis subject to
the same rules as MID for water out of storage from New Exchequer Reservoir. For
example, LDPCSD gmot make withdrawals when the reservoir is below the minimum
regulatory pool of 115,000 AF.

1 Less than 1,000 AF of water is withdrawn annuallyNdD recreation facilities at three
locations along Lake McClure.

1 The McClure Boat Club, a small developmadfacent to the Project, diverts about 25 AF at
a point near the development. The boat club withdraws water from a pump on a float that
rises and falls with the reservoir elevation and has an intake 10 feet below the float.

The City of Merced received alis drinking water from Lake Yosemite until 1918ince thepmost
municipal consumers within the Merced Groundwater Basin have relied on groundwater as their source of

supply.

As part of its conjunctive use program, the District supplies landscape am vpater to boat
manufacturers and school districts who have supplemented groundwater supplies with surface water.
MID is currently working with the cities of Merced and Livingston on similar concepts regarding their
potable water supply systems, whicle d&oth exclusively groundwater pumping systems. MID and the
City of Mercedarecurrentlyevaluating opportunities forovide MID surface water to landscape areas in
public parks supplementing a significant portion of their demand on the underlying agonideedudng

pressure on their municipal groundwater supply wells. The Cityvoigstonis working with the District

to evaluatereducing reliance oan aquifer withmarginal water qualityMID intends to continugursue

these efforts and to continue 4eek out opportunities to expand itdigu groundwater recharge efforts

within urban areas.

Urban areas occupy approximately 18,200 acres within the MID. The Merced Groundwater Basin,
Groundwater Management Plan reported a total of approxind@eN0AF of urban groundwater use in

2014. This total includes both groundwater pumped by urban utilities and groundwater produced by small
private residential water systems, commercial businesses and industrial plants not served by the major
utilities. Groundvater use is projected to grow despite effective water conservation efforts. Table 5.8
presents information on M&I usage of groundwater within the Merced Groundwater Basin and compares
2007 to 2014 and 2015 puing volumes
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The 1996 municipal total of approximately 40,000 AF is compared to a municipal total of approximately
43,700AF in 2014.

Urban water demands Table 5-8
in the City of Merced
form the largest

single component of Area 2007 2014 2015

f[he mu_n icipal and Black Rascal Water District, Le 5,170 4,065 N/A

industrial demand

category. Historical Grand and Planada CSD,
Meadowbrook, Winton Water and

data showed an Sanitation Distr
overall trend of anitation District

Municipal Pumping 7 AF

declining per capita | City of Merced 24,383 25234) 17,852
water use. The -

droughts of 1977, | City of Atwater 9,916 6,865 6,302
198792, and 2007 | City of Livingston 7,287 7,370 6,719
2008 contribted to :

this downward trend, | Unincorporated areas 3,494 4,000| N/A

partly by creating | Total 50,250| 47,531 | N/A

public awareness of .

water shortages. *Black Rascaldid not reportfrom N/A

10/20127 07/2015

Figure 53 shows total urban groundwatesagebetween 1998nd 2015.

Figure 5-3 Urban Pumping Including Unincorporated Areas
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5.1.5 Groundwater Recharge (810826 (b)(%E))

The MID water balance shows annual deep percol ati
seepage (the main components of groundwater recharge) varied between 133,000 AF and 313,000 AF
during the water balangeeriodof 2010through2015, D15 being the minimum rechargear.

The fluctuation is dependent on hydrology, lengthird§ation season, and irrigation method3eep
percolationdecreased as MID growers converted fridood irrigation to low volume irrigation methods

Deep percolatiorrates per acre are expected to continue to decrease due to the ongoing trend where
permanent crops are replacing row crops, as permanent crops typically apply low volume pressurized
irrigation methods with lower percolation tendencies.

In dry years, the Btrict relies on recharge from stored deep percolation and water distribution system
seepage to supplement surface water deliveries. This recharge is essential in sustaining a supply and
demand balance for-District acreage serviced by MID distributiarcilities and InDistrict acreage that

rely totally or partially on groundwater extracted by private wells.

I n addition to intentional passi ve recharge thr
management activities have include highly effexiin-lieu and directrechargeoperations.Table 59
showsin-lieu recharge efforts that resulted in over 32,000-famtof average annual recharge

Table 5-9
In-Lieu Recharge i Applied in Years of Adequate Water Supply Only
Average Annual Volumes (AF)

Activities Drought | Average
Reduced Overall Usage of MID owned and operated Groundwater we 0 11,000
Reduced Base Line Pumpind.ow Head Boosters Serving High Groung 0 1,700
Merced Highlands Pilot Project 0 1,350
Merced Groundwater Conservatitmtentive Program 0 4,365
In-Basin Water Transfers 0 15,400
Total 32,115

TheDistrictt s di rect r echar ge twofrbuodwaterecrange basns: brie ys orctleen s i s t
northerly area of the District and the other is a historical basin close to the south end of the Ditteict, in

town of El Nido. MID has recently received funding through the IRWMP process to upgrade the basin

and install arious automation and monitoring equipmdrite northerly basin M| Cbe@sey Recharge

Basin islocated north of the townf &Vinton. The project was completed in 2011 after 11 years aokestud

and pilot testswhich started in 2000 with seed funding frdWR for the initial studiesMID then

received additional funding from DWR in 2014 to expand this project.

It should be noted that an effective conjunctive management effort relies on robust surface water supplies.
Passive recharge decreases as surfader veapplies decreasés to be expected, as the drought
continued, annual tieu recharge decreased to almost O dee¢ in 2015.Similarly, in years of
inadequate surface water supplies, no stored water is delivered to direct recharge Mi&xsirs.

concerned that ongoing regulatory proessthat seek to reduce available surface water supply to MID
will severely impact MID&ds conjunctive management
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5.1.6 Transfers and Exchanges (810826 (b)(5) (F))
Water Transfers

Due to the upgradient locatiaf Lake McClureandthe location ofMI D6s wat er conveya
supply facilities,MID relies exclusively on the Merced Rivemd local tributaries for t suuréace

water supplyand its conjunctive well field fosupplemental water suppliesvID has historically
implemented water transferprimarily from Lake McClure and the Merced Rivers a seller.
Transfers have been included i n MI D6 s financi s
deliberations since &tast 1967.

In 1967, MID executeda multipurposelong term transfer with DWRnown asthe DavisGrunsky
Contractwhich calls for the voluntary release of water to the Merced Rieeween the months of
November and Marcfor fishery purposes-unds fron the transfer werasedt o est abl i shi ng
recreationaffacilities at Lake McSwainLake McClureand along the Merced RiveFhis Contract

expires December 31, 2017.

As part of its conjunctive management activiti®D has also r®peratedLake Yosemite and

Crocker Dam, both pr&914 facilities that receive local runpfb implement water transfers wite
Stateds Environment al Wat er Account and the Bur
MID made a number of transfers to the Envirmmtal Water Account and East Bear Creek Unit, a

local federal refugethat primarily relies on groundwater supplieln addition to strategic
environmental water transfers, MID engages in water supply water transfers, primarily for
agricultural purposedVateris also conveyed bMID to a number ofvater usergocated downstream

of the District as well as to certain parcels with riparian entittements whaseral watercourses

have been incorporated into the MID distribution system

Water Exchanges

Similar to the above discussioagarding theipgradient locationf Lake McClure and the location of
MI D6s conveyance eathahging sufaced waterfddficuit.|Grounidveater, in the
periphery of MID is limited and utilized by parcels outside Bistrict. MID reliesexclusively on the
Merced Riverand local tributaries foits surface water supplgnd its conjunctive well field for
supplemental water suppliddiD was able teexchangeround 7,000 AF in 2007 frothe Stevinson
Water Districtby purchasing a portion of the water committed bypDMid Stevinson Water District.

5.1.7 Other Water Uses (810826 (b)(5) (G))

MID occasionally provides water for construction work within its service area. The amountt do
normally exceed 25 AFannually The water ismainly suppliedfrom groundwatersourcesas it is
preferred being naturally clear of debris in nature. MID also provides water for fire suppression, mainly
from LakeMcClureas well as recreational uses and agricultural frost protection

5.2Drainage from the MID Service Area (810826 (b)(6)).

Flows leaving the Districtwithout meeting a water commitmemay be considered aoperational
dischargeor spil. MI D6s concerted efforts ovacapital mprovenestt s e Vv e
plan focused on water conservation asplll reduction, among other things, has dramatically improved

MI Dés abi | opergtional discltamgevioat spillshave been networked such that tkéscharge

to another canand the former spill water igut to beneficial usé el pi ng t odemaaccand MI D6 s
various watecommitments
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The following is a list of th® i s t majocopedasional discharge locations.

1 The Livingston Canal Spill and the Garibaldi Lateral Spill: Both of these facilities can
discharge to the Merced River. MID has completed projects that drastically reduced flows
through these spills and they are typically only used for storm water discharges or
emergencies.

9 Several other laterals can physically spill to the river, but dueefo ltdw capacity, typically
do not have measurable or significant operational discharges.

1 Bear Creek, Owens Creek, Duck Slough, Howard Lateral and McCoy Lateral are all facilities
that can be utilized by the District to meetlownstream water commitmenttheStevinson
Water District 0f26,400 AF annually. MID maintagrecorders on all these facilities that
discharge to the East Side Canal

1 The Atwater Drain is a mamade facility that terminates at the East Side Carad District
is working on designso reduce spills down the Atwater Drain by redirectfltogvs to meet
MID commitments

1 Mariposa Creek/Duck Slough spills into the East Side Cafiatorically, e Districtused
the creek to meatownstream commitmentMID completed improvements in tH990s that
drastically reduced discharges to the creek.

T Deadman Creek is used t o ofrup otl5000 abréeetto thenr nu a | C
Merced National Wildlife Refuge per MID6&s ex|
aweironthecreekathe r efugeb6s eastern boundary.

1 The Livingston Drain is a mamade facility that terminates in Bear Creek. The Disisct
currently constructing a project that wallow redirection of flows in the drain to meet
downstream watesommitments.

The Lingardi F, 0 E| Ni do Dam, El Ni do Canal , El Ni do AA
typically only active in wet yearand actual losses are negligibBmilarly, there are ther minor laterals

and drains with spills primarily active in wet yearsgtsasthe Fesler Drairthat are usually dry and any

spill typically dissipates over private property.

All natural creeks mentioned above are intercepted by the East Side Canal but naturally terminate in the
San Joaquin RiveMatural waterways that senas conveyances for deliveries within MID may also
carry agricultural drainage, storm drainage and operational discharges. Waterways of this type are
designated within the MID water balance as being parts of the MID delivery system to the point of their
mod downstream delivery. However, downstream of all MID delivery points, watercourses that receive
drainage water are designated as drains.

5.2.1 Drainage System Water Quality
MI D6s Water Quality Monitoring Program

MID has patrticipated in the Irrigated LanRggulatory Program (ILRP) administered by the Central
Valley Regional Water Quality Control Board (RWQCB) since the initiation of the program in 2003
with the issuance of Monitoring and Reporting Program Order Ne2®3-0827 for individual
dischargers nder Resolution No. R80030105. The ILRP regulates discharge of irrigation return
flows and storm water from those lands to surface waters. A majority of the irrigated acres in the
central valley have regulatory coverage in the ILRP by participatingatesM@Quality Coalitions that

are locally managed by agricultural interests. The Coalitions conduct an extensive amount of
monitoring and work with growers to address identified water quality problems. Others participate as
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Individual Dischargers and perfar their own water quality monitoring and reporting. MID
participated as an Individual Discharger for the years reported herein.

According to the Order, Individual Dischargers were required to develop and implement a Monitoring
and Reporting Program Plan R Plan) to assess the impacts of waste in discharges from irrigated
lands, and where necessary, to track progress of existing or new management practices implemented
to improve the impact of these discharges on water quality and/or to protect waterstafehand its
beneficial uses. The reports required by this Order are required to evaluate impacts of waste
discharges on Waters of the State and to determine compliance with the terms and conditions of the
Waiver. MID prepared and submitted to the RWQEB review and approval by the Executive
Officer an MRP Plan that met the minimum conditions of the MRP.

In 2010, the RW@B conducted a review of the ILRP program and concluded that the data gathered
over the last 6 years indicated that MID is a lowdhidischarger and does not appear to create water
guality problems. Based on the review, the District was given the opportunity to determine future
coverage under the ILRP and elected to join the East San Joddptier Quality Coalition
(ESIJWQC). MID is ndonger considered an Individual Discharger and will no longer be generating
reports under the ILRP program. Rather, MID will be represented under the regional MRP of the
ESIJWQC.

In accordance with the IRLP, the MRP achieved the following objectives:

Assessed the impacts of waste discharges from irrigated lands to surface water

Established the effectiveness of management practices and strategies to reduce discharges of
wastes that impact water quality

Determined concentration and load of waste in thesdnarges to surface waters

Evaluated compliance with existing narrative and numeric water quality objectives to
determine if additional implementation of management practices is necessary to improve
and/or protect water quality

f During MID6s FERC r ednducteda waten qualitg stddy primaily M1 D
focused on Lake McClure and McSwain ReservdilD found that general water quality in
the Project Area is high (i.e., most analytes were reported atletent to just above
reporting limit concentrations) and there does not appear to be a pattern of increasing
chemical concentrations from upstreantéavnstream of Project reservoirs.
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5.3Water Accounting (810826 (b)(7))

5.3.1 Quantification of MID Water Supplies(810826 (b)(7)(A))

Surface Water Supplies

Table 510 summarizesnnuald i st r i buti on

released from Lake McClure.

of surface
system over the period from 2010 through 20These values include pi®14 surface ater and

ground water supplies) addition to precipitation and tailwater suppliés. explained above, except
for incidental runoff from local tributariethe vas majority o f

t he

w a taece

Table 5-10
MID Distribution System Water Balance Inputs
(Values are in acre-feet)

£
T g
o o
A=
L | Water Balance Component 2010 2011 2012 2013 2014 2015
Merced RiveDiversions 532,019 606,566| 485,833| 383,424| 218,351| 13,319
w MID Groundwater Pumping 6,972 4,113 | 17,074 | 56,714 | 45,717 | 36,858
g Tributary Inflows 22,471 | 84,535 | 19,446 | 11,099 643 0
E Distribution System Precipitation 1,022 1,509 1,031 204 81 26
Tailwaterand Runoff of Precipitatiof 22,026 | 30,531 | 29,418 | 17,009 | 19,439 | 13,640
Total Inflows 584,510| 727,254| 552,802| 468,450| 284,232| 50,177

Groundwater Supplies

di ver

Ml DO swpliesard ace we

Annual volumes of groundwater pumped from MID and private wells for the period 2010 through
2015 are presented in Taldell The private pumpage by MID customers are based on the results of

the water balance which illustrates the variability of the wexémracted in relation thydrology and

surface water availability Private pumping was further subdivided int@wo groups: private

groundwater pumpingsed conjunctively to supplement deliveries of MilDface water (Lands with
Direct Delivery) and private groundwater pumping of parcels thiaty exclusively on private

groundwater pumping for their water supply ne@dsds without Direct Delivery)

The average pumping for each of the three groups varied drastically between normal water supply
years and years of the recambught Total groundwatepumping ranged from 116,0&&refeetin
the wettest year to 392,1&trefeetduring 2015, the lategear of the ongoing drought.
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Table 5-11
Groundwater Pumping, MID Service Area
e MID Customer Private Well Pumping
Water Year GW Total Ag
. . . . . P i

Type Pumping Lands with Direct ~ Lands without Direct Hmping

Year (SJR Index) (AF) Delivery(AF) Delivery(AF)
2010 Above Normal 6,972 27,607 93,138 127,717
2011 Wet 4,113 18,148 93,757 116,018
2012 Dry 17,074 62,459 86,951 166,484
2013 Critical 56,714 100,570 83,982 241,266
2014 Critical 45,717 167,332 123,644 336,693
2015 Critical 36,858 96,056 259,257 392,171
2010 - 2012 Average 9,386 36,072 91,282 136,740
2013 - 2015 Average 46,430 121,319 155,628 323,377

Recycled Water
Four wastewater sources exist in the vicinity of Milluding three municipal wastewater treatment

plants (WWTP), one each for t he QA portioa eféthe o f Me r
wastewater fromMe r ¢ e d 6 sis appied Pn land adjacent to tp&ant. MID and the City are
evaluating opportunigis forthe use of recycled waten excessot he Cityés | and app

other needdyy the Districtto meet portions of its downstream commitments

The City of Livingston discharges their effluent downstream of Mdébveyance facilitieand does
not present opportunitifer meeting District commitmentg he City of Atwater has contracted with
a private landowner foruse of tie t y 6 s e water effleent discsatge.

MID and e University of California ha discussed the possibility osingwastewater generated by

the new UC Merced campdsr conjunctive management and other purposes, since the casnpus
locatedoverl2mi | es from t he Ci t wypslopke fromédid@cse dcdosmmVWTrPe natnsd

Other Water Uses
All surface and groundwatsupplies to the MID have been described in the preceding paragraphs.
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5.3.2 Tabulation of Water Uses (810826 (b)(7)(B))
Water uses in MID are tabulated in the water balance database developed for this Plan.

Applied Water
Estimated farm deliveries of Distrisupplied surface water over the period 2010 through 26d8emonstrated Table5-12.

Table 5-12
MID Applied Irrigation Water Summary

F"%";,’S?h Water Balance Component Units | 2010 2011 2012 2013 2014 | 2015
MID Deliveries to Irrigated Lands i
Estimated Surface Water Component AF 258,075 | 261,637 | 299,229 | 232,229 | 115,572 | 7,264
MID Deliveries to Irrigated Lands i

Sources Estimated Groundwater Component AF 3,245 1,557 10,112 33,384 24,127 | 20,100

u
Private Groundwater Pumping on Irrigated Lands
with Direct Deliveries AF 27,607 18,148 62,459 100,570 | 167,332 | 96,056
Private Groundwater Pumping on Irrigated Lands
without Direct Deliveries AF 93,138 93,757 86,951 83,982 | 123,644 | 259,257
Total Applied Irrigation Water AF 382,065 | 375,099 | 458,751 | 450,165 | 430,674 | 382,677
Total Serviced Irrigated Area AC 133,595 | 133,579 | 133,446 | 133,328 | 133,325 | 133,134
Totals Average Unit Applied Irrigation Water AFA 2.86 2.81 3.44 3.38 3.23 2.87

Average Proportion of Applied Water Comprised
of Groundwater Pumping % 32% 30% 35% 48% 73% 98%

SECTION 5: WATER BALANCE
5-19



Merced Irrigation District T Agricultural Water Management Plan

Consumptive Use

Evapotranspirationf applied water over the period 2010 through 2015 has aveediged 300,00AF per year.Table 516 MID Irrigated
Lands Water Balangshows ET values for MID crops for the different years.

Net Recharge: Seepage, Deep Percolation, GW Pumping

Net Recharge for this water balance constituted from canal seepage, deep percolation, and groundwater pumping. \{akesafgerare
shown in Tablé-13.

Table 5-13
Net Recharge: Seepage, Deep Percolation, GW Pumping
Growing Season Deep MID Customer Private
Percolation Well Pumping Net Recharge
Water Lands Lands Lands
Year Lands with without MID with without
Type Canal Direct Direct Total Groundwater Direct Direct
(SIR Seepage Delivery Delivery Recharge Pumping Delivery Delivery
Year | Index) (AF) (AF) (AF) (AF) (AF) (AF) (AF) (AF) (AFA)
Above
2010 | Normal | 143,906 98,557 32,058 274,520 6,972 27,607 93,138 146,803 11
2011 Wet 181,107 98,483 33,883 313,473 4,113 18,148 93,757 197,455 15
2012 Dry 147,976 119,768 27,906 295,650 17,074 62,459 86,951 129,165 1.0
2013 | Critical | 121,949 106,664 23,281 251,894 56,714 100,570 83,982 10,628 0.1
2014 | Critical 94,867 92,971 35,718 223,556 45,717 167,332 123,644 | -113,136 -0.8
2015 | Critical 21,454 37,472 74,954 133,880 36,858 96,056 259,257 | -258,291 -1.9
2010 - 2012
Average | 157,663 105,603 31,282 294,548 9,386 36,072 91,282 157,808 1.2
2013 - 2015
Average 79,423 79,036 44,651 203,110 46,430 121,319 155,628 | -120,266 -0.9
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Seepagdrom the MID water conveyance ardistribution system is estimated to average 157,663
AF per year for the period between 26A@1 2, while it decreased to an average of 79,423 for the
drought period between 2013 and 2015. Bseamuch of the canal system is unlined, seepage
tends to vary throughout the irrigation seasol by year type. For example, seepggperally
increases when higher flow volumes are conveyed (althsaghage as a proportion of flow is
greatest during mahs when little water is being conveyeaindas thelength of the irrigation
seasorincrease A greater seepage rate tends to occur during low precipitation years. Seepage
rates are also impacted by underlying soil formations.

Within MIDOG6s enaand distributiors systeny, about half of the seepage occurs in the
utilized portions ofcreeks sloughs andlraing as well agegulating reservasrand off channel
inundated areas

Deep Percolationresulting from on farm irrigation duringpe irrigation season averages 136,885
between 2010 and 2012. Howewveéeep percolation drops to an average of 123,687 AF between
2013and2015.

Groundwater Pumping is composed ofgroundwater pumped frorboth MID and private
groundwatemvells. Private pumpings furthered subdivided intdwo groups:private groundwater
pumping used conjunctively to supplement deliveries of MID surface water; @nhte
groundwater pumping of parcels thatly exclusively on private groundwater pumping for their
water supply needs

Groundwater pumping from MID groundwater vgediveraged as low as 9,386 AF during the years

of adequate surface water supply between 2010 and 2012. In comparisbi Dés conj unc
groundwater pumpingncreased to aaverage of 46,43@\F during the criticly dry years of 2013

through 2015

Privategroundwater pumpingsed conjunctively to supplement deliveries of MID surface vaateraged
36,072 AF between 2010 and 2032ars of adequate surface water supplies. Pumping increased to an
averageof 121,319 AF betweethe drought years ¢#013through2015. Privategroundwater pumping

from parcels thately exclusively on private groundwater pumping for their water supply reaegtage
91,208 AF between 2010 and 2012, and averaged 155,628 AF bet@E2and 2015.

Net Recharge over the period between 2010 and 2015 went from positive in years of adequate water
supply to negativeas the ongoinglroughtcontinued Net recharge for 2010 through 20&ageraged
157,000 AF. However, recharge was a negativeumber during the droughtindicating higher
groundwater extraction than tleencurrent passive, Hireu and direct recharge ratesjeraging120,266

AF for all agricultural activities within MID boundaryTable 5-14 shows the range of annual seepage
volumes estimated for the period 2010 through 2015
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Table 5-14
MID Net Groundwater Recharge
MID Customer
Growing Season Deep Private Well
Percolation Pumping Net Recharge
Lands Lands Lands Lands
with Direct without with without
Water Year Canal Deliver Direct Total MID GW Direct Direct
Type (SJR | Seepage (AF) y Delivery Recharge Pumping | Delivery Delivery (AF per
Year Index) (AF) (AF) (AF) (AF) (AF) (AF) (AF) Acre)
2010 l\'?gror;]/ZI 143,906 98,557 32,058 274,520 6,972 27,607 93,138 146,803 1.1
2011 Wet 181,107 98,483 33,883 313,473 4,113 18,148 93,757 197,455 1.5
2012 Dry 147,976 119,768 27,906 295,650 17,074 62,459 86,951 129,165 1.0
2013 Critical 121,949 106,664 23,281 251,894 56,714 100,570 | 83,982 10,628 0.1
2014 Critical 94,867 92,971 35,718 223,556 45,717 167,332 | 123,644 -113,136 -0.8
2015 Critical 21,454 37,472 74,954 133,880 36,858 96,056 | 259,257 -258,291 -1.9
2010 - 2012 Avg. 157,663 105,603 31,282 294,548 9,386 36,072 91,282 157,808 1.2
2013 - 2015 Avg. 79,423 79,036 44,651 203,110 46,430 121,319 | 155,628 -120,266 -0.9

All input components of the water balance presented ifTable5-15, including Merced River diversiogy MID groundwater pumping, tributary
inflows, distribution system precipitation, tailwater water and runoff of precipitation, deliveries to irrigated landbutiistisystem seepage,
distribution system evaporation, uncaptured spills, stthoms, opemtional spills and commitments to th&tevihson Water District, Merced
National Wildlife Refugepther Commitmentsyater transfers antal outflows
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The table alsonesents average values for the period from 2010 to 2015 of safineeser supplying the

MI Dés canal di stribution syst em.lasnndtprdcotidalitowgwerae d di r
representative value for surface drainage leaving the Djspraticularly becaus#1ID has very little

acreage having tilelrainage In addition, flowsleaving the Districtare a combination of storm and

drainage flows, downstream commitment flows apdrational discharges

Table 5-15
MID Distribution System Water Balance Inputs
(All values are in acre-feet)
Flowpath
P wier EelEnee 2010 2011 2012 2013 2014 2015
Type Component
Merced River
Diversions 532,019 | 606,566 | 485,833 | 383,424 | 218,351 13,319
MID Groundwater
Pumping 6,972 4,113 17,074 56,714 45,717 36,858
Inflows | Tributary Inflows 22,471 84,535 19,446 11,099 643 0
(AF) Distribution System
Precipitation 1,022 1,509 1,031 204 81 26
Tailwater and Runoff of
Precipitation 22,026 30,531 29,418 17,009 19,439 13,640
Total Inflows 584,510 727,254 552,802 468,450 284,232 50,177
MID Deliveries to
Irrigated Lands 261,320 263,194 309,340 265,613 139,699 27,364
Distribution System
Seepage 143,906 181,107 147,976 121,949 94,867 21,454
Distribution System
Evaporation 10,485 10,891 11,689 11,708 9,908 710
Uncaptured Spills 97,844 167,920 23,781 12,356 1,871 649
Storm Throughflow 0 24,972 65 0 0 0
Outflows | operational Spills to
(AF) Merced River 2,073 2,451 2,888 3,466 1,878 0
Stevinson Water
District 26,400 26,400 26,400 26,400 23,913 0
Merced National
Wildlife Refuge 15,000 15,000 15,000 15,000 5,113 0
Other Commitments 11,105 9,648 9,707 11,959 6,983 0
Outside Sales 16,377 25,671 5,955 0 0 0
Total Outflows 584,510 727,254 552,802 468,450 284,232 50,177
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Distribution System Seepage: PreviousTable 5-15 presents estimateslystem seepage during the
irrigation season. Seepage is the closure component in the water HataheeMID distribution system
component Seepage varied between 181,107 AF in the wettest year of@P1,454 AF in 2015, a year
of very limitedsurface water suppliesid wherealmost half of the distribution system was dry.

Distribution System Evaporation: Annual evaporation from MID canals is estimated to ave€a@@0

AF per year for the period betwe@910 and 2015As shown inTable 5.15 the highest evaporation
volume of 11,708 AF occurred in 2013. Early in the current drought, the high seepage rate is due to a
combination of fully charged canals and a low precipitation yleacomparison evaporation decreased
when surface water supplies were limited, sucim 2914 and plunged to 649 AF in 2015 dué¢he lack

of surface water availability.

Operational Discharges: Due t o MI D6s water conservation and s
widely between water year typas MID applies its water rights to Kimize beneficial usd-or example

in 2011, a wet water yeagncaptured spills amounted to 167,920. Between 2012 and 2013, dry water

yearsat the early stages of the drougspills averaged 18,000 ARn 2014 and 2015which weredry

water years welinto the historic drought and extremely limited surface water supgiiesaveragepill

was about 1,000 ARMID is continuing to implement projexthat will allow it to further reduce spills in

dry water years.

Storm Flows:Due t o the interconnected nature of MIDG6s w
natural creeksuncapturedstorm flows pass througtportions of the MIDsystem. Noted as Storm
Throughflow, MID allowed 24,972 AF to pass from local tributaries2®11. That number could

increase to 60,000 AF in some El Nino years when spring storms coincide with the irrigation season.

MID recorders along its west boundary register all flaetiectively, including Storm Througflow,

MID commitment flows, operatnal discharges and water transfers.

Water Used for Leaching and Cultural Practices Because of the high quality of the surface

water supplyand because approximately 88 percent of applied wateists of surface water deliveries,

with the remainderansisting of varying, but acceptable water qualityvidd groundwater pumping and

private groundwater pumpintpaching is not a significant factor in irrigation management at MID. Water
used for cultural purposes is included in the Dis

Municipal and Industrial Water Use: Municipalities and industries in the MID service area rely on
groundwater except for a limited number of users who supplement groundwater supplies with MID
surface water. M&l usage is not included in the water use atioguused to develop the MID water
balance.

Water Used for Environmental Purposes Please refer t&ection §10826 (b)(5) (BWater Uses
within the MID Service Arealn summary, MID provides up to 15,000 AF to the MNWR as a condition
of its FERC licenséor the Project.

Water Used for Recreational Purposes Please refer t&ection 810826 (b)(5)(C) Water Uses
Within the MID Service AreaThere is no explicit diversion or consumption of MID water for
recreational purposes, and, hence, there is no needitide this use in the MID accounting framework.

Groundwater Recharge and Conjunctive Use Simulated annual groundwater pumping by MID
and MID customers represents groundwater withdrawals, and the simulated distribution seepage and deep
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percolation oveirrigated lands during the irrigation season represents groundwater recharge resulting
from MID operations. The difference between these two terms is the MID net recharge

Figure5-4 showsMID net rechargeon an annual and cumulative basier a93 yearsimulation period.
Important observatiorfsom this simulatiorare as follows:

1 During 82 percent of the years simulated, the annual MID net groundwater recharge ranges
between 10@00and 170000AF
Over the 93 year period, only 8 years result in anitbidrawal of groundwater from storage

The cumulative net groundwater recharge over the 93 year period is 9,900 TAF

Figure 5-4 Long-term MID Net Groundwater Recharge Simulated for Current Land Use
and Reservoir Operations
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Simulation Water Year

Water Exchanges or Transfers Water transfers and water exchanges included in the water balance
(20102015)are as follows:

1. VoluntaryWater Transfers

a. Lake McClure/Merced River6,920AF
b. Reoperation of Lake Yosemite and Crocker D@ii42AF
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2. Water Exchanges: NA
Estimated DeepPercolation: Estimatedannual average aleeppercolationfor the following years:

2010 - 2012: 294,548
2013-2015: 203,110

Table 5-16 illustrates the components of the water balance of irrigated lands and the resulting deep
percolation Table5-17 shows the resultant deep percolation by water balance component.

Table 5-16
MID Irrigated Lands Water Balance
(All values are in acre-feet)

Flowpath

Type Water Balance Component 2010 2011 2012 2013 2014 2015

MID Deliveries to |rrigated Lands 261,320 263,194 309,340 265,613 139,699 27,364

Private Groundwater Pumping
on Irrigated Lands with Direct 27,607 18,148| 62,459| 100,570| 167,332 96,056
Deliveries

Inflows | Private Groundwater Pumping
on Irrigated Lands without Direct 93,138 93,757| 86,951| 83,982| 123,644| 259,257

Deliveries

Irrigated Lands Precipitation 64,720 80,954| 53,742| 11,421 31,554 16,531
Total Inflows 446,785| 456,053 512,492| 461,586| 462,228| 399,207

Crop ET 302,751| 300,368| 317,499| 308,146| 298,451| 264,075

Tailwater and Runoff of 22,026| 30,531| 29,418| 17,009 19,439| 13,640

Precipitation

Outflows ,

Deep Percolation 130,615| 132,367| 147,674| 129,945| 128,689| 112,426

Change in Soil Water Storage -8,607| -7,212| 17,901 6,486| 15,648 9,066
Total Outflows 446,785| 456,053 512,492| 461,586| 462,228| 399,207
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Table 5-17
Deep Percolation by Water Balance Component
(All values are in acre-feet)
Growing Season Deep Percolation
Water Year Type Lands without Direct Total
Year (SJR Index) Lands with Direct Delivery Delivery Recharge
2010 Above Normal 98,557 32,058 274,520
2011 Wet 98,483 33,883 313,473
2012 Dry 119,768 27,906 295,650
2013 Critical 106,664 23,281 251,894
2014 Critical 92,971 35,718 223,556
2015 Critical 37,472 74,954 133,880
2010 - 2012 Average 105,603 31,282 294,548
2013 - 2015 Average 79,036 44,651 203,110

Flows to Saline Sink or Perched Water Table Some o f
migrateto either saline sinks or nearcoverable perched water tables. Determining these values require a
high resolution hydrogeologic analysis, and are not included in this accounting.

MI

D6 s water fl ows

Total Recycled Water This has been discusseabove under Section 810826 (b){Water

Accounting
Water Leaving the |Table518
Service Area Water leaving the MID MID Uncaptured Spills Summary
service area exits primarily via two pathways
1) c_)peratlonal dlsche_trge, drainage anq Water Year Type | Uncaptured Spills
entitlement flows which leave the District as
. Year (SJR Index) (AF)
streamflow; and 2) evaporation and
evapotranspiration. These pathways have beéd10 Above Normal 97,844
discussed above. 2011 Wet 167,920
Groundwater flow across MID boundaries is| 2912 Dry 23,781
consideredhegligible for the water balance. 2013 Critical 12356
Table5-18 shows values of uncaptured spills ritica 35
Other: All water useghat are accounted for | 2% Critical 1,871
by the MID have been presented in the aboye2015 Critical 649
discussion. 2010 - 2012 Average 96,515
5.3.3 Overall Water Budget (§10826| 2013 - 2015 Average 4,959
(b)(7)(C))
Maj or factors that i mp aydtologyl lleDgbhsoirrigaion seasonb aardygvert i ncl

storage inLake McClure water allocatios to MID growers and climate. Table 42 quantifies these
major factors for the duration of the period of analysis.
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Primary sources of data for the water balance include:
MID records on water diversicand water deliveries
Field cropping informatiofrom MID recordsand DWR surveys.

MID6 s f a@GS fori water storage, conveyance and distribution system physical
characteristics, such as length of lined and unlined canals, pipelines, creeks, drains, etc.

Other MID records, @veys, etc.

METRIC (Mapping Evapotranspiration at High Resolution with Internal Calibration)
evaluations of Distrietvide consumptive use were available for 2008, 2010, and 2013.
METRIC utilizes CIMIS data for deriving ET.

Irrigation methodflood, drip,etc) by parcel vasavailable for years 2012 and later.
Irrigated Lands Water Balances

The District was divided into 10 Local Service Areas (LSAshown inFigure 5-5. The areas were
divided by major distribution system arteriesid mainly follow the disibution areas managed by MID
Distribution System Operatoré Daily Time Series (AF/Day) was then developed for each drea.
general process for development of the irrigated lands water balances is outlined iigure

Figure 5-5: Local Service Areas
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Figure 5-6 Daily Time Series (AF/day)
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In the first step of the process consumptive use factors are the combination of crop coefficients and
irrigation management factgnssed in the following equation.

0"Y 0"Ya J00 O (@D)
Where:
ETc = actual crop evapotranspiration
ETo = grass reference evapotranspiration
K¢ = crop coefficient for ideal conditions
IMF = irrigation management factor
These factors allow estimation of crop consumptive use qr dBfl are needed to supportture

projections of field irrigation water demands based on changing hydrologic conditions and cropping and
irrigation method patterns.
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Table 5-19
Maj or Factors | mpacting MID6s Wat
Main C | Period
ain ~ana - ero Length of Growing Growing
of Diversion ; . .
Diversion Water Year Available | Water Year Season Season
Start End Period Type Water Precipitation | Precipitation ETo
Year Date Date (Days) (SJR Index) (inches) (inches) (inches) (inches)
2010 25-Mar 31-Oct 221 Above Normal 36+ 10.7 5.8 49.4
2011 10-Mar | 31-Oct 236 Wet 36+ 17.1 7.3 49.5
2012 1-Mar 31-Oct 245 Dry 36+ 7.5 4.8 52.2
2013 8-Mar 31-Oct 238 Critical 28.8 7.9 1.0 53.1
2014 18-Apr 18-Oct 184 Critical 1.7 5.0 2.8 52.1
2015 1-Jul 12-Jul 12 Critical 0 6.1 1.5 49.8
2010 - 2012 Average 36+ 11.8 6.0 50.4
2013 - 2015 Average 15.25 6.3 1.8 51.7

Note: In 2015, MID groundwater was delivered for a 213 day period between April 1 and October 31.

Figure 5-7 Process for Development of Irrigated Lands Water Balance Inputs to MID WBM
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MID used METRIC data a specialETy analysis,to develop consumptive use factds the water

balance. METRIC data was developed for the MID water balanteeblyrigation Training and Research
Center at Cal Poly San Luis Obispo (ITR®)ETRIC is an analysis of the surface energy balance based
on remotely sensed surface temperature data and ground based climate data. This analysis was performed

on the spatial resolution of an approximatelym3éter Landsat grid cell across the enkiterced Region

under the Merced IRWMP, as defined in that plan example image for August 2013 is presented in

Figure5-8.
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Figure 5-8 E-22METRIC ETc Image for August 2013
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California IrrigationManagement Information System (CIMIS) station (Station No) tdBbined with
Kc values generated by ITRC for the CIMISEbne 12, which contains Merced. Irrigation

management factors were then calculated by rearrangement of Equation 1. Results of this analysis are
presented in Table-E.

Table 5-20
Irrigation Management Factors Determined from METRIC Data Analysis
Irrigation Management Factor
Crop

Category | Drip/Micro | Flood Sprinkler ITRC Kc Pattern
Orchard 0.83 0.72 0.86 Almonds
Pasture 0.55 0.62 0.55 Pasture and Miscellaneous Grasses
Alfalfa 0.80 0.78 0.80 Alfalfa Hay and Clover
Field Crops 1.00 1.03 1.00 Corn and Grain Sorghum
Truck 0.74 1.07 0.70 Average of "Tomatoes and Peppers" and "Potatoes,
Crops Sugar beets, Turnips, etc."
Grains 0.57 0.57 0.57 Pasture and Miscellaneous Grasses
Vineyards 1.03 0.94 1.03 Immature Grapes Vines with 50% Canopy
Rice NA 1.20 NA Rice

MID developed Applied Irrigation Water estimates based on a normalization of the data bpVeR&
long periodconsisting of a variety of water year types. MID Applied Irrigation Water estimates are shown
in Table5-21.
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MID Applied Irrigation Water Summary

Table 5-21

Flowpath
Type

Water Balance
Component

Units

2010

2011

2012

2013 2014

2015

Sources

MID Deliveries to
Irrigated Lands -
Estimated Surface
Water Component

AF

258,075

261,637

299,229

232,229 | 115,572

7,264

MID Deliveries to
Irrigated Lands -
Estimated
Groundwater
Component

AF

3,245

1,557

10,112

33,384 24,127

20,100

Private Groundwater
Pumping on Irrigated
Lands with Direct
Deliveries

AF

27,607

18,148

62,459

100,570 | 167,332

96,056

Private Groundwater
Pumping on Irrigated
Lands without Direct
Deliveries

AF

93,138

93,757

86,951

83,982 | 123,644

259,257

Totals

Total Applied
Irrigation Water

AF

382,065

375,099

458,751

450,165 | 430,674

382,677

Total Serviced
Irrigated Area

AC

133,595

133,579

133,446

133,328 | 133,325

133,134

Average Unit Applied
Irrigation Water

AFA

2.86

2.81

3.44

3.38 3.23

2.87

Average Proportion
of Applied Water
Comprised of
Groundwater
Pumping

%

32%

30%

35%

48% 73%

98%
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5.4 Water Supply Reliability (§10826 (b)(7))

Hi st or i cal | water supplies, tbqth siface ansl groundwater supplies, are being challenged
by the ongoing, historic drought conditiofdlD canceled the irrigation season in 2015 for the first time
since establishmewf diversions from the Merced Rivdue to the lackfosurface water availabilitywith

the exception of a short, emergency irrigation run in July consisting of a 15,000 AF diversion.

As a conjunctive use District, MID surface water reliability has historically been high. With robust
surface water deliverseduring years of adequate surface water supply, MID has been able to count on its
conjunctive groundwater well field to supplement its surface water supply during dry year periods. With

the exception of several drought periods, which are inevitabledverag peri od of record,
practices have ensured its growers a robust water supply. Nevertheless, MID is concerned about its future
water supply reliability. MI D6s primary concerns
managets local resourcedue to ongoing regulatory actions by the SWRCB that threaten MID with the

loss of significant amounts of surface watand 2) the declining health of the Merced Groundwater

Basin and 3) MID growers exclusively dependent on privataugdovater pumping returning to surface

water deliverieslue to the condition of the basin.

Currently MID experiences water supply shortaigesbout 2@percent of the year8ased on proposal by

the SWRCBthat threaten MID with a significant loss of sugawater,this shortage will increase to a
shortage once evetwo years or 50percent of yeardAs can be expected, MID is actively engaging with

the SWRCB to understand the justification for such actions and find alternatives that will not impact the
regon in such a significant manner.

The Merced Groundwater Basin has just been declared a Critically OverdraftedoRBdbim statefor

purposes of SGMAAIlthough the basins condition has been ongoing for some tiominued oubf-

District agricultural deelopment and its relatedgroundwater extractiorhas put a strain on it.
Groundwaterpumping from the confined aquifer along the San Joaquin River inCtimwvchilla
Groundwater Basin hagsulted insubsidenceparticularlysouthwest of the Districs a result, gerall

effective groundwater capacity of MID existing weltturing the typical dry year irrigation seasn
currentlyapproximately 60,00@\F, versus 20,000 AF in 197. Additionally, the saline sinkinderthe

San Joaquin Riveis migrating easterly into the agricultural and urban argapacting lands in the
southwestern portion of the District MI D6s growers converting to | ow \
systems has significantly reduced deep percolation, adding to the strain.

Thereare around 30,000 acres of land within the District that solely utilize private groundwater wells for
irrigation. These are expected to convert to surface water due to deteriorating groundwater quality and/or
concerns regarding dropping groundwater legeld the health of the aquifer.

~End of Section
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Cressey Recharge Basin
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SECTION 6: CLIMATE CHANGE (810826 (c))

Climate change is a pervasive global phenomenon, but the changes in climatic conditions and their
impacts in the regional level arearied. Changes in climate can affect water supplies through
modifications in the timing, amount, and form of precipitatias well as water demands and the quality

of surface runoff. These changes can affect all elements of water supply systems, from watersheds to
reservoirs, conveyance systems, and groundwater basins.

Planning for and adapting to anticipated changes in tdiméll be essential to ensuring water supply
reliability for all users and to protedtensitive infrastructure against more frequent and extreme
precipitation eventdVhile variousmodels disagree on the outcqrdeyer or wetter, of climate change in

a paticular region, they all agree that the extreme events in either or wet scenarios will be more of the
norm.This climate change section will address the impacts of those changes with regard to water resource
management, assess the vulnerability of théoretp anticipated climate change impacts, and provide
responses and recommended adaptation strategies to mitigate the negative effects.

6.1 Statewide Historical Climatic Trends and Projections

Indications of climate change have been observed over thedasraldecades throughout California.

Statewide average temperatures have increased by abémtfrbih 1895 to 2011, with the greatest

warming in the Sierra Nevada (Moser et al. 20®). t hough the Stateds weath
expected pattern oflargely Mediterranean climate throughout the past century, no consistent trend in the
overall amount of precipitation has been detected, except that a larger proportion of total precipitation is
falling as rain instedof snow (Moser et al. 2012).

EventloughCal i f orni aés aver age ftFénnhe éast ane bundeed Years, trendsc r e a ¢
are not uniform across the state. The Central Valley has actually experienced a slight cooling trend in the
summer, likely due to an increase in irrigation (CE008). Higher elevations have experienced the

hi ghest temperature increases (DWR 2008). Many of
in the last 50 years (DWR 2008).

While historical trends in precipitation do not show a statisticallyigg@nt change in average
precipitation over the last century (DWR 2006), regional precipitation data show a trend of increasing
annual precipitation in Northern California (DWR 2006) and decreasing annual precipitation throughout
Southern California ovethe last 30 years (DWR 2008).key change in precipitation patterns has been
more winter precipitation falling as rain instead of snow (CNRA 2012), leading to increased streamflow
in the winter and decreased streamflow in the spring and summer, wherderatnds are the greatest.
This increased streamflow variability could lead to increased risks of flooding, levee failume vezter
intrusion and flooebr-droughtinduced habitat destruction.

Multiple models have been developed and run to evaluatmlgémd regional climate change impacts.
Global Climate Models (GCMs) project that in the first 30 years of tifec@ftury, overall summertime
temperatures in California will increase by 0.9 to°B.§CAT 2009) and average temperatures will
increase by B to 10.8F by the end of this century (Cayan et al. 2006). Increases in temperature are not
likely to be felt uniformly across California. Models generally project that warming will be greater in
California in the summer than in the winter (CAT 2009) aridnd areas will experience more extreme
warming than coastal areas (CNRA 2009). Theseumiform warming trends are among the reasons that
regional approaches to addressing climate change are important.
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While temperature projections exhibit high levels of agreement across various models and emissions
scenarios, projected changes in precipitation are more varied. Taken together, downscaled GCM results
show little, if any, change in average precipitationGalifornia before 2050 (DWR 2006), with a drying

trend emerging after 2050 (BOR 2011, CCSP 2009). While little change in precipitation is projected by
the GCMs as a group, individual GCM results are considerably varied. Climate projections therefore
imply an increase in the uncertainty of future precipitation conditions.

6.2 Sealevel Rise, Snowpack Reduction, and Extreme Events

In the last century, the California coast has seen a sea level rise of seven inches (DWR 2008). The
average April I snowpackin the Sierra Nevada region has decreased in the last half century (Howat and
Tulaczyk 2005, CCSP 2008), and wildfires are becoming more frequent, londemoaia widespread
(CCSP 2008).

As the <c¢climate war ms, t he Si erer ameMdévaand ssGrs f o o whaal
water supply) is aittipated to continue to shrinBased on simulations conducted to date, Sierra Nevada
snowpack is projected to shrink by p@rcentbetween 2070 and 2099, with drier, higher warming
scenarios putting that mber as high as 8fercentKahrl and RolaneéHolst 2008). Additionally, extreme

events are expected to become more frequent, including negidfiloods, droughts, and heaaves. In
contrast, freezing spells are expected to decrease in frequency oveofr@aifornia (CNRA 2009).

While GCM projections may indicate little, if any, change in average precipitation moving into the future,
extreme precipitation events are expected to become more commonplace (CBO 2009). The combination
of drier and warmer welagr compounds expected impacts on water supplies and ecosystems in the
Southwestern United States (CCSP 2009) with wildfires expected to continue to increase in both
frequency and severity (CCSP 2009).

Figure 6-1: Projected Snowpack Changes in the Sierra Nevada
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6.3 Regional Climate Change Projections and Impacts

The MID lies within the San Joaquin River Hydrologic Region and contains the San Joaquin River,
Merced Rive, Bear Creek and Owens Creédk.general, regional climatehange modeling simulations
project temperature increases throughout California, with consisjeatial patterns.Anticipated
temperature increases are expected to be less extreme along the southwest coast, with increasing warmi
to the north and northea§ here is significant uncertainty associated with future precipitation patterns
and water gpply projections Statewide.

In general, changes in precipitation correlate with changes in water supply, with decreased precipitation
correlating to decreasedeam flows and ecreased groundwater rechargestudy conducted by Null et

al. of the University of California, Davis Center for Watershed Sciences, published in 2010, evaluated the
hydrologic response and watershed sensitivityclimate change for thei&@ra Nevada watersheds,
including that of the Merced Rivelhis study used a climaferced rainfaltrunoff model to explicitly
simulate intrabasin hydrologic dynamics and understand localisggiivity to climate warmingJsing

the StockhomEnvi r onment al Il nstituteds Wat er Eval uati
researches simulated anticipatéf© 24C and 6C temperature increases and evaluated changes from
baseline for three key parametéramean annual flow, centroid timing, and lovov durationi to
highlight relative differential responses across the Sierra Nevada watersheds and in relation to water
resource development (water supply, hydropower and mountain meadow habitat, respectively).

Modeled changes to climate warming in thertésl River watershed resulted in redoot in mean

annual flow (MAF).Specifically, there were approximately 30 TAFg@rcen), 60 TAF (6percent and

80 TAF (8 percen} decreases in mean annual flow on the Merced River based on an average annual
natural flow of approximately 1M AF resulting from°2, £C and 6C increases irair temperature,
respectively.Relative to other Sierra watersheds, the Merced River experienced a moderate change in
MAF due to climate change and was therefore considered todeuke®rable to climate warming based

on total water stored and changes in MAF than more northern watersheds (such as the American, Yuba,
Bear, Mokelumne and Cosumnes Rivers).

Figure 6-2: Reduction in Mean Annual Flow from Basecase by Watershed
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Notes: MERT Merced River watershed
Source: Null et al. 2010
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The modeling also showed that runoff centroid timing (CT) was 2 weeks, 4 weeks, and 6 weeks earlier
given the respective’@, £C and 6C increases in air temperatut@hange in seasonal runoff timingay

affect flood protection, water storage and dele®iUsing online hydropower capacity as a measure of
impact, the study identified watersheds vulnerable to CT shifts as they rely on hydropower generation and
may face substantial changes in rdriohing with climate warming.

Figure 6-3: Average Annual Centroid Timing by Watershed
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Notes: MERi Merced River watershed
Source: Null et al. 2010

Finally, the study evaluated the average low flow duration (LFD) for the Sierra Nevada e@dgersh
relative b climate changef-or the Merced River, average low flow duration lasted 2, 3 and 4 weeks
longer for the 2C, #C and 6C increases imir temperature, respectivelylerced River was considered
vulnerable to LFD. Along with Yosemite and its meadows upstrehe Merced River could experience
habitat loss as a result of climate change.

Figure 6-4: Average Annual Low Flow Duration by Watershed
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Water Resource Vulnerability

Customers who purchase their surface water suppliesNttinarethe primary agricultural water user

in the Merced Rive region. Water supplies include both groundwater and surface water, with
groundwater coming from the Merced (predominantly), Turlook @howchilla Subbasins of the San
Joaquin Valley GroundwateBasin and surface water being diverted primarily from the Merced,
Chowchilla, and San Joaquin Rivers. Declining Sierra Nevada snowpack, earlier runoff, and reduced
spring and summestream flowswill likely affect surface water supplies and shift reliance to groundwater
resources, which are already overdrafted in many places. This will, in turn, affect critical natural resource
issues in the region

Other anticipated regional impacts resultingrirolimate change (increased air temperatures and variable
precipitation) include changes to water quality; increaseddith@y wildfires and heat waveg&arlier
springtime runoff will increase the risk of winter flooding as capturing earlier runoff to exsape for

future reductions in snowpack would take up a large fraction of the available flood protection space,
forcing a choice between winter flood prevention and maintaining water storageriores and fall dry

period use.

The identified vulnerabiliis for the Merced region which are pertinent to the MID are summarized in
Table 61 and further desired in the following sections.

Table 6-1
Merced Region Vulnerabilities

Vulnerability Description

Vulnerable to increased agricultural demands due to increased
Agricultural Water Demand | temperatures and evapotranspiration rates, and more frequent/severe
droughts.

Vulnerable to decreased snowpack in the Sierra Nevada, shifts in timing of
seasonal runoff, increased demands exacerbating groundwater overdraft,
degraded surface and groundwater quality resulting from lower flows,
exaggerated overdraft conditions, a reduction of meadows which can
provide contaminant reduction, and more frequent/severe droughts and
storm events increasing turbidity in surface supplies.

Water Supply and Quality

More severe/flashier storm events and earlier springtime runoff leading to
increased flooding, and a reduction of meadows which help reduce floods in
the winter. Less opportunities to capture for recharge.

Flood
Management/Disaster

6.4 Agricultural Water Demand

In general, irrigation water demand varies based on crops and climatic conditions, and may or may not
increase under future climate change conditions. Groundwater pumping is anticipated to increase as more
irrigators and agricultural water users turn to groundwater to meet crop water requirements and farming
needs (depending on surface water availability). Groundwater salinity increases with decreasing
precipitation because less water is available to reehidug groundwater as a result of flashier and more
variable precipitationevents (Schoups et al. 2005)he effects of increased air temperatures on
agriculture will include faster plant developmenthorter growing seasons, changes to reference
evapotrangiration (ET) and possible heat stress fansaropsin addition, fruit crops are more climate
sensitive than other crop types and may require additional water as the climate warms. Therefore, more
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water may be necessary to maintain yield and qualitfutare years of apricot or peach crops, for
example, in the Merced region.

If more water is required to maintain yield, and combined with potentially reduced supplies, the
agricultural community may respond to these climatkiced changes primarily by dreasing the
acreage of land fallowing and retirement, augmenting crop water requirements by groundwater pumping,
improving irrigation efficiency, and shifting to higralue and saltolerant crops (Hopmans et al. 2008).
However, agricultural impacts resing from climate changes are anticipated to be significant for the
MID as Merced County ranks"5n the state in agricultural production with a value of over $2.7 billion
(Kahrl and RolaneHolst 2008).

Groundwate modelingindicated that groundwater damds are highest during dry years, likely due to the

fact that groundwater is primarily used for agriatdl irrigation (MAGPI 2002)The seasonal variability

of water demands is projected to increase with climate change as droughts becentemmbn and

severe (DWR 2008)Other seasonal uses such as landscape irrigation demands are also expected to
increase as a result of climate change (DWR 2008 and CNRA 2009).

Water Supply and Quality

The MIDb6s water supplies i ncl uvireed Rivepandhldcelzreedsr and
and drainages. Additional water storage will be required to ensure water supply reliability due to the
impact of early spring runoff and reduced mean flow. Without additional storage, it will be difficult to
capture and retaithe extra runoff for use after ApriFtithout reducing the amount of flood storage

space left in reserve. Both the need for empty storage for flood protection and the need for carryover
storage for drought protection reflect the uncertainty aboutduseather conditions and the level of

regional riskaversion (Hayhoe et al. 200d.not her concern is MID6és water
which are effectiv@nly in certain time periods.

Decreased summertime flows will likely result in increased gtester pumping (and potential overdraft
conditions) due to increased groundwater to offset surface water shortages. Additionally, rising
temperatures are projected to increase the frequency of heat waves, which could also lead to increased
water use and fther exacerbate low flow oaditions (Hayhoe et al. 2004).

Finally, climate change impacts may affect water quality in a multitude of ways.

1 Water quality can be impacted by both extreme increases and decreases in precipitation.
Increases in storm eventvegity may result in increased turbidity in surface water supplies
while decreases in summertime precipitation may leave contaminants more concentrated in
streamflows (DWR, 2008) as well as increased dissolved concentrations of constituents in
groundwatedue to decreased groundwater percolation.

1 Higher water temperatures may exacerbate reservoir water quality issues associated with
reduced dissolved oxygen levels and &ased algal blooms (DWR, 2008).

Declining Sierra Nevada snowpack, earlier runoff aaduced spring and summer stream flows will
likely affect surface water supplies and shift reliance to groundwater resources, which are already
overdrafted in many places.

Groundwater Quality

The MID service area overlies three groundwater subbasinswitei San Joaquin Groundwater Basin
including the Merced Subbasin in entirety, and portions of the Chowchilla and Turlock Subbasins.
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According to the 2008 Groundwater Management Plan (GWMP) Update (Amec 2008), groundwater
elevations in the Merced Subbagiave been monitored by DWR, MID, and other entities since the
1950s. This monitoring data demonstrates that since 1980 average groundwater levels beneath the Merced
Subbasin have declined approximat8fyfeet, with most of this decline occurring betwebe end of

198G drought in 1993 and 2014As such, the Merced Subbasincsnsidered to be in a state lohg-

term groundwater level declinégn addition to dropping groundwater levels, the Merced Subbasin has
high concentrations of total dissolved sol{d®S), generally at depths between 400 and 800 feet below

the ground surface, that increase in concentration from east to west. The San Joaquin River acts as a
natural saline barrier, so generally, TDS concentrations are greater on the west sideivdrthadRless

on the east sid®educed streamflows in the River could reduce the effect of the natural barrier and allow
for further migration of salinity in the groundwater basin. Additionally, climate change impacts may
cause increased evapotranspiratia longer growing seasons for permanent crops, further exacerbating
groundwater ovelraft and high salinity levels.

Portions of the groundwater subbasins are subject to high nitrate concentrations; elevated iron and
manganese concentrations; and contation with methyl terbutyl ether (MTBE), 1,alibromo3-
chloropropane (DBCP) and other contaminants; which can impadieheficial use of groundwater.
Lastly, the variation in precipitation and streamflow in the future will influence how and when the
groundvater subbasins are recharged.

Surface Water Quality

The Central Valley Regional Water Quality Control Board (RWQCB) compiled the 303(d) list of
impaired water bodies within the Sacramento River and San Joaquin River Basins that suffer significant
water quality impairments from a variety of pollutants and must be addressed through the development of
Total Maximum Daily Loads (TMDLSs). The Lower Merced River (from McSwain Reservoir to the San
Joaquin River) is included on this list. Irrigated agricultiv@s been identified as a significant
anthropogenic source of both nitrate and sediment loading in surface water bodies. Additional sources of
sediment loading include erosion, mining, and grazing, among others. Current climate change scenarios
project lower stream flows and higher agricultural water use that would pose significant challenges in
implementing the defined TMDLs and meeting water quality goals.

Lake McClure and the Merced River are supplied primarily bywsnelt from the Sierra Nevada.
Changng volumes of snowfall and snowpack in the Sierra Nevada and the changing seasonal melting
patterns may ragre changes in dam operatioAs the timing of snowmelt shifts in the spring,
hydroelectric power generation may also shift to accommodate enh@lnoedcontrol operations.
Additionally, increasing temperatures will also increase energy demands, especiallypagakndemand

times (DWR 2008)As previously described, the modeling completed as described iHyih®logic
Response and Watersh&@e nsi ti vity to Cli mate War,showed thaitn Cal i
runoff centroid timing (CT) on the Merced River was 2 weeks, 4 weeks, and 6 weeks earlier given the
respective ZC, £C, and 6C increases imir temperature, respectivelghange inrseasonal runoff timing

may affect electrical generation capabilities, flood protecti@ter storage and deliverig$ydropower is

often generated during high demand periods, which may be compromised if facilities are forced to spill
due to higher magnitle flows or to accommodate early arrigaflows (Null, et. al. 2010).

Adaptation Strategies

Global climate modeling carries a significant degree of uncertainty resulting from varying sensitivity to
changes in atmospheric forces (e.g..C@erosol compunds), unpredictable human responses, and
incomplete knowledge about the underlying geoptalgirocesses of global chanwen though current
scenarios encompass the fAbestd and Aworsto cases
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knowledge, ginificant uncertainty associated with future global GHG emission levels remains, especially
as timescales approach the end of the century. The historical data for calibrating GCMs is not available
worldwide, and is spatially biased towards developed ration

Therefore, considering the great deal of uncertainty associated with climate change projections, a prudent
approach to addressing climate change incorporates a combination desmosind lag-term adaptation
strategiesClimate adaptation includedrategies (policies, programs or other actions) that prepare the
District to effectively respond to the unavoidable negative climate impacts. These strategies are also
identified in theCalifornia Water Plan(CWP) as resource management strategies (RMBsyéter
managerant approaches in the regidrhe potential issues to consider are as follow:

Reduce Water Demand
Improve Operational Efficiency and Transfers
Increase Water Supply

Improve Water Quality

= =4 =4 =4 =4

Improve Flood Management
9 Other Strategies

As describd in theClimate Change Handbook for Regional Plann{@pPM 2011), the key to climate
change adaptation or mitigation is to be directed
resilience to the uncertain conditions climate change could.brin

6.5 Reduce Water Demand

Reducing existing and future water demands can reduce pressure on water sources of limited supply and
help adapt to the potential climate change impacts of less precipitation, shifting of springtime snowmelt,
and overalluncertainty Opportunities for increased water conservation and water use efficiency measures
are discussed in lo¢r sections of this documeiterformance metrics that could be used to measure the
effectiveness of reduced water demand adaptation inchetage water demand reduction per year and
peak water demand reduction per month (CDM 2011).

MID is already implementing many agriculturafater use efficiency effortdt has identified and is
currently implementing efficient water management practi@®&NPs) as part othis Plan.Several
EWMPs that include infrastructure upgrades and operational improvements reduce water demand and
maintain productivity. The following are the two groupings of EWMPs that MID is considering
implementing in the shoterm:
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1 Infrastructure Upgrade:Evaporation loss from irrigation ditches and canals is a function of
temperature and other climate variables. Depending on different emission scenarios, the
operation of these facilities may be impacted by climate change, leadingréased water
loss. One of the EWMPs is to convert irrigation canals and ditches to piping. This water
conservation method prevents evaporative losses, which will only increase as temperatures
rise. This approach could help the MID adapt to climataghdy expanding water supplies
and making existing water supplies less vulnerable to climate change impacts. Canal lining is
identified as a less capitaltensive method to reduce seepage into the ground, although it
does not reduce water evaporation a@oés reduce groundwater recharge that izcas a
result of this seepag€anal automation can increase water supply reliability and flexibility to
deliver water at the time, quantity, and duration required by the grower, and can facilitate
conversion tanore efficient irrigation methods such as migrgyation.

1 Water Management:MID and its userswill take advantage of new technologies and
hardware to optimize management of watdated infrastructure for water conservation.
Supervisory control and dagcquisition (SCADA) systems enable water managers to collect
data to a centralized location and operate automated canals to achieve desired water levels,
pressures or flow rate, and also increase the efficiency in reservoir operaigogystem in
both monitoring and control capacity was commissioned in W87 17 sitesand has been
expanded since theat the rate of around one station a yelar addition, automated control
will free water system operators from manual operation and allow them tocpladinate
system operations, and potentially reduce costs. Such systems improve communications and
provide for flexible water delivery, distribution, measurement, and accountigfarm
practices can also be improved. Furrow, basin, and border iongatethods have been
improved to ensure that watering meets crop water requirements while limiting runoff and
deep percolation. Using organic or plastic mulch can reducesesgsmtial evaporation of
applied water. Advanced irrigation systems include GIBSGnd satellite crop and soil
moisture sensing systems and can all imperall farm water management.

Improve Operational Efficiency and Transfers

Water supply system operations need to be optimizeddier to maximize efficiencyVell-maintained
conveyance infrastructure improves water supply reliability and enhances regional adaptability to climate
change impacts. Addressing aging infrastructure, increasing existing cajasitgtem storagand/or
adding new conveyance facilities can improve tingsconveyance systeand operational efficiency.

As a longterm approach through system reoperation, the New Exchequer Dam may be able to adapt to
less reliable water supplies and/or increased water demands by maintaining conveyance infrastructure, as
well as adapting to climate change impacts on hydropower production, fipbdibitat, and water

quality. The approach is to model and determine the todfdeassociated with levels of encroachment in

the flood poolor reservoir operation under new, adegtrules

MID is currently investigating and implementing letegm or shorterm water transfers. Specifically, the
City of Merced and MID argvorkingto formalize the exchange of tertiamngated wastewater effluent
from the City of Merced for surfaceater fromMID. This will help the region adapt to climate change by
providing additional climate resilient water supplies. As such, transfers can improve supply reliability
when other supplies are projected to have reduced reliatul@yo climate changmpacts.

An example of a performance metrics to quantify this strategy includes amount of new supply created
through regional water transfers (CDM 2011).
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Increase Water Supply

As water demands increase due to longer growing seasons, higher tempenadusyexr droughts, and

the future of existing water supplies sources becomes less certain, MID will need to enhance existing
water supplies to meet demandsicreasing water supply can be accomplished through the
implementation of conjunctive managemeritsorface and groundwater supplies as well as through
groundwater storage, recycled water use, and increased surface water storage, as appropriate. Diversifying
the regionbés water s upesistantsaurcds fs an adaptatianmusatatdvitl i ng dr
help address increased water demands artloreased supply reliabilitfPerformance metrics for
measuring the effectiveness of the increased water supply could include additional supply created, amount

of potable water offset, and supplyiagility (CDM 2011).

Conjunctive Management and Surface and Groundwater Storage

MAGPI has been implementing the Merced Groundwater Basin Groundwater Management Plan, which
promotes conjunctive surface water and groundwater management to improve tteentosigstainability

of the Merced Groundwater BasMID as the lead agency for MAG®PIs ¢ o nj uwilcdntinwed¢o u s e
investigate conjunctive management to increase surface and groundwater use, improve groundwater
guality, and adaptot climate changelncreased storage and conjunctive use may increase resilience to
shifting runoff patterns, providing more storage for early runoff, reducing or eliminating the potential
climate change impacts on flooding and hydropower production, and offsetting decresse®/pack

storage. This strategy is valuable as weather patterns change in frequency and timing and more extreme
events occur MAGPI is in the process otalibration of an integrated water resourcésurface
watergroundwater)modelwith funding from the &te that will provide MAGPI the modeling tools to

better manage the basin conjunctively betweefase water and groundwater suppliébe integrated

model is capable of simulating the interactions between surface water and groundwater to determine the
impacts of surface water supplies on groundwater supplies due to the effects of climate Ithdhge.

also help forecasting impact on groundwater in the different useful aquifers as the result of existing and
forecasted groundwater extraction rates.

Devebping a project to provide additional local surfagaterstorage is a possible adaptation strategy for
climate change impacts on water supply and associated reliability. Storage provides a way of adjusting a
water system to altered peak streamflow timregulting from earlier snowpack melting. Additional
storage capacity could also help to adapt to the anticipated increased precipitation variability. Increased
surface storage could allow water managers to makdingaldecisions that are not availabldetvise.

It would also facilitate water transfers between basins from upstream reservoirs to receiving regions that
have additional storage for the transferred water. Added storage provides greater flexibility for capturing
surface water runoff, managingpmplies to meet seasonal water demands, helping manage floods from
extreme storm events, and adapt to extreme weather conditions such as droughts.

As part of its effort to increase surface water stordj® is pursuing increasing carryover storage
New Exchequer ReservoirThis will be accomplished by raising the current New Exchequer spillway
elevation by abous feet

In addition rehabilitation and possible enlargement of existing dams and infrastructure will potentially
improve the lack ofreservoir storage capacityhe Merced Integrated Regional Water Resources
Management Plan (IRWMP) has included various existing reservoir enlargement projects as well as new
off-stream regulating reservoir as proposed by MID and others as potentiattojeaagment & water

supply shortage issue.
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Finally, implementing conjunctive management and groundwater storage can provide benefits similar to
additional surface storage, in addition to increased water management flexibility while also reducing
groundvater overdraftThere is the potential to bankater, flood flows, runoff, recycled water, and/or
desalinated water for dry seasons in groundwater baamgunctive management is highly dependent on
how well surface water and groundwater are managadasgle source to adapt to the climate system.

Recycled Water Use

The California Recycled Water Policy, developed by the State Water Resource Control Board in 2009,
includes a goal of substituting as much recycled water for potable asjgossible byhe year 2030.
Recycled water is a sustainable, climate resilient local water resource that could significantly help to meet
water management goals and objectives, and assist in meeting the seasonal water demands of agriculture.
Water recycling also providea local supply that generally uses less energy than other water supplies,
helping to mitigate climate change impacts through associated GHG emi&ssitde to what is being
negotiated between the City of Merced and MID as mentioned earlier, recyttrdiaed for agricultural
purposes and urban landscape irrigation, and expanded use will be encouraged and explored as
opportunities arise.

Improve Water Quality

Groundwater remediation, matching water quality to use, pollution prevention, salt andy salini
management, and urban runoff management can help improve water quality for.allhgsesstrategies

may help MID to adapt water quality impacts from climate change on the district level. They may also
contribute to providing additional supplies; farample, storm water capture and reuse would reduce
pollution and also provide a seasonal source of irrigation water for urbandaidsor groundwater
recharge Water quality performance metrics for this RMS could include stream temperature, dissolved
oxygen content, and pollutant concentrations (CDM 2011).

Pollution Prevention

I n recent years, as point sources of -ppoalnltu tsioounr chee
(NPS) pollution has become a primary concern for water managerspdlBton is generated from land

use activities associated with agricultural development, forestry practices, animal grazing, uncontrolled
urban runoff from development activities, discharges from marinas and recreational boating activities, and
other landuses that contribute pollution to adjacentfate and groundwater sourcéhe East San

Joaquin Water Quality Coalition (ESIJWQC), which MID is a member of, will continue to assess the level

of surface water quality in the region and to monitor any ctefigg could occur due to the negatives

effects of climate change.

More severe flooding patterns and frequencies due to climate changes will invariably contribute to higher
debris flows and sedimentation load$ere are several mulpurpose storm watempture, recharge, and

reuse projects that have been proposed in the Merced IRWMP by other agaddéiD to address this
issue.These detention storage basin projects allow sediments and potential contaminants to settle out
before entering thdistribution system for usag@rotecting water supply sources will help to ensure that
long-term sustainability of those supplies.

Salt and Salinity Management

Accumulation of salts in soil can impair crop productivity, making salinity management a critical concern
for t he Di st r iveagdcslturdl industry Severpl ppatentialcbenefits of establishing or
improving salt and salinity management include protecting water resources and improving water supplies,
securing, maintaining, expanding, and recmgeiusable water supplies, and avoiding future significant
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costs of treating watewupplies and remediating soilSalt and salinity management strategies identified
by theCalifornia Water Plan Update 2008clude:

91 Developing a regional salinity managerngtan, and interim and loAgrm salt storage, salt
collection, and salt disposal management projects;

1 Monitoring to identify salinity sources, quantifying the level of threat, prioritizing necessary
mitigation action, and working collaboratively with ®es and authorities to take
appropriate actions;

1 Reviewing existing policies to address salt management needs and ensure consistency with
long-term sustainability; and

Collaborating with other interest groups to optimize resources and effectiveness;

Identifying environmentally acceptable and economically feasible methods for closing the
loop on salt.

As part of the Merced IRWM planning process, MID and the region is developing information to support
development of a salt and nutrient management plais Wil identify specific salt and salinity
challenges within the region and strategies to help adapt to climate change by mitigating potential salinity
increasesssociated with climate change.

Forest Management

Although MID does not havauthorityto manage the upland forested areas that drain to the Merced River
watershed, protection of those lands is a vested interest of MID for ensuring high quality and quantity
surface runoff supplies. Proper forest management would improve water quality antyghelgtireduce
wildfires, and improve ecosystem and habitihin the watershedl'he University of California, Merced

staff researchers and M|Bhrough an IRWM grant,are currently collaborating in forest management
studies that will hopefully improvinwater yield originating from #hhigh mountain forested area.

MID alsoreceiveda FloodCoordinated Operation (FO) grant from the Department of Water Resources

to install additional stream gages and precipitation stations upstream and within tharpamthe

District to be used to better manage and forecast floods and to establish and confirm climate trends and
evaluate hydroclimatic and geologic conditioAsiother objective of the grant program isitoprove

flood forecasting by using forecastibgpls such as a physicallpasedsimulation model to operate the
reservoir inreattime. With the help of a good forecasting tool, the impacts of climate change on river
runoff and reservoioperations may beeduced Water quality and sediment monitoristations would

allow quantification of the effects of climate change as well as forest management activities on surface
water quality (CDM 2011).

Other Strategies

Additional conservation and demand reduction measures, such as crop idling, irrigatestitantent,
and rainfed agriculture could be implemented as adaptive management strategies.

~End of Section~
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New Exchequer Dam
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February 2014
Sierra Nevada Snow Survey
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SECTION 7. EFFICIENT WATER MANAGEMENT PRACTICES (EWMPs) (810608.48)

The purpose of this section is to identify EWMPs that will accomplish improved and more efficient water
management.

Under the authority included under the California Water Code §10608.48(i)(1), the Department of Water
Resourcess required to adopt regulations that provide for a range of options that agricultural water
suppliers may use or implement to comply with the measurement requirements in paragraph (1) of
subdivision (b) of 810608.48. For reference, §10608.48(b) of thin@&h Water Code states that:

Agricultural water suppliers shall implement all of the following critical efficient
management practices:

a. Measure the volume of water delivered to customers with sufficient accurassnpdywith
subdivision (a) of Sectios31.10 and to implement paragraph b.

b. Adopt a pricing structure for water customers based at least in part on quaeliirgred.

7.1Critical Efficient Water Management Practices (EWMPs) (810608.48 (b))
1. Measure th&olume of water delivered to customer with sufficient accuré&}0608.48(b)(1))

MID has been measuring the volume of water delivered to customers since 1993, when it adopted
a volumetric rate for its watesalesand charges fowater by the acréoot, in increments of 0.1

AF. With the exception of a few community laterads private pipeline networksall MID

delivery points are measuredsee Section 3.6 andAppendix F, Water Measurement
Documentation and Repmg, for a more detailed discussion of tharious turnout types and

their associated water measurement attributes as they relate to the Agricultural Water
Measurement Regulation (Regulation

a. Collection ofWaterMeasuremenbata:

i. MID uses a state of the art, S@hsed database application to ngmdts water
measurement data for growers, including all water ordering, delivery and billing
information.

ii.  Growers are required to plaeewater order for planned irrigations. MID growers can
place a water orddsy speaking with a Customer ServiRepresatative in person or on
the phone, facsimile, an automated phone water ordering system, or through the
mercedid.org web sité\ grower would identify its Account Number (field), desired flow
rate, time of start of delivery and duration, upon which the groig provided a
confirmation number for the request. MID Distribution System Operator (DSO) receives
the request on a portable compwad coordinates the delivery with the grower

iii.  The DSO collects flow related data such as meter reads or for-gatterdelivery start
time, flow rate, delivery stop time, as well as any flow changes occurring throughout the
delivery.

b. Frequency of Measurements:
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Metered turnouts are typically read once per wedle DSO enters the current meter read
into the operationsatabase, which subtracts the previous meter read and calculates AF for
billing purposes.

Metergate turnoutsare typically measured once durimggation and as needed depending

on changing conditions. The DSO enters the instantaneous flow rate ns¢asntl end time,

as well as the time and value of any flow changes, into the operations database, which
performs the acréoot calculation for billing purposes.

c. Methods for Determining Irrigated Acres

In nondrought years, MID typically requires that aMID customers submit an irrigation
applicationprior to the start of the irrigation season. Application information includes which
parcels will request MID water, includirgcreage, cropping, and method of irrigatiGee
Figure 7.1, Application for Irrigaion Wate. Although this is good for planning purposes,
MID also collects record data by tracking each water delivery throughout the irrigation
season, including parcels and associated acreatg isdelivered to, volume and flow rates
delivered and cqaping patterns, among other things.

Figure 7.1: Application for Irrigation Water

A B s MERCED

MIIJ IRRIGATION Application for Irrigation Water

DISTRIC

W Tiezoesa oy

Merced CA G340

Customer Information

Joa Farmer Customer #: AN
Contact Phone!  (209) 9990260

00 Farmiand Lane
Merted. CA 65340

Water Account Information

Please verlly information m each column bedow, If corrections are nesded, bne through incotrect information and write.in corect updates, if column is blank,
please write-m mformation accordingly,

0

1 you have 2 Snant 18asing your property and their nams Is not Estad beiow in column 12, you will néed 10 compiete » naw Landowner Tenant Agree
ment (LTA) ang subesst i 10 MID Customee Service, LTAS should be maked 10 MID Customer Senice at the adaress above of faxed 1o (209) 7221457

m‘—n::' " pen spuve
il Pr— n—" el i m B A | | | g oo [erp— -~
" - g . ™ " - m " oe

e Pamec @ S | vearmey L ne Ao oraw WaaeA 117 rareg o Fwrr

Notes and Signature
1. This application must be submatied prior 10 ordermgreceiving irmgation water.

2. Applicant shall abode by all Merced Imgation Dissrict (Desarict) Rules and Reguiations Governing the Distribation of Water (Rules and
Reguistions) as & condition 10 waler service. Applicant's signature Daow Conlinms that Applicant has recenved and read the Rules sod
Reguistions, of that Appicant has waived reading same. if Applicant has H0t recesved o Copy of the Rukes and Reguiations, Applicant is
aware they are availlable from the Customer Service Department and s responsibie for obtaming a copy and ablding by same.

3. Apphcant, by tha Ming of The APRHCADOn, Mereby Assumnes the teapomno-uly for e proper o of ar 0% Wale( 0 Trom e wee
of water applied for, and agrees to hold the Destrict from mmmolwwwdmddnnw from surface
or o o from the wser of the wator npohm

4, Water fumished by the DISIrict under 1his Applcation is not treased 10 make & safe 101 drinking or stock ]

5. The terms of the Appication and 2l Rufles and Regulaticns shall apply 1o any subsequent verbal request for water which may be accepted by
the Distnct within this rmipation season,

Sagnature of Applcant . #3000 . Joe Former Dane
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d. Quality Control and Quality Assurances Procedures:

MID DSOs are responsible for the delivery measurement at every gate in the District.

A Senior Distribution Syster@perator checks the values and approves the final posting.

The operations database tracks allocatiwhen applicableand alerts the DSO as the
grower approaches its maximum allotted volume.

e. Measurement with compliance with 8597.3(b), as outlined in Sed@®97.3(b)(2) and

Section 8597.4(b)(2) and Frequency.

See Appendix F, Water Measurement Documentation and Reporting, for a detailed
compl i anthey relate toitheiAgricidtieal Water

discussion ofM|

DO s

Measurement Regulation.

2. Volumetric Prigng (§10608.48(b)(2))

MID adopted a volumetric rate for its water sales in 1993. MID sells water by théoatra
increments of 0.1 AF. By this long standing adoption, MID mesttedSB X7-7 requirements.
Please refer to Section73or a detailed! i

3. Table 71 summarizesthe t at u s

ScCussi on

regarding

MI

D6 s

Grifical and CodnditionaEfficient Water Management

Practices
Table 7.1 MID Efficient Water Management Practices
Critical EWMPS
Water Code EWMP Implementation Implementation Planned Activities

Reference No. Status
10608.48.b (1) Measure the See Section 3.6 and See Appendix F, Water
volume of water X
. Appendix F, Water Measurement
delivered to . .
customers with Implementing Measurement Documentation and
e Documentation and Reporting, for planned
sufficient . e
Reporting activities.
accuracy
10608.48.b (2) Adopt a pricing Implementing MID Board adopts rate | Continue long standing

structure based
at least in part on
quantity delivered

per AF for various uses
in-District, including
surface water deliveries
to ag, urban, out-of-
District, and
supplemental water
made available through
conjunctive
groundwater pumping.

volumetric pricing.
Periodically review long
term O&M and capital
needs and ensure
pricing is sufficient to
properly maintain
system, taking into
account other revenue
sources.
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Table 7.1 MID Efficient Water Management Practices

Conditional EWMPS
(continued)

Water Code
Reference
No.

EWMP

Implementation
Status

Implementation

Planned
Activities

10608.48.c (1)

Facilitate alternative
land use for lands with

exceptionally high

water duties or whose
irrigation contributes to
significant problems,
including drainage.

Not applicable

Lands with exceptional high
water levels or whose irrigation
contributes to significant
problem including drainage
does not exist within MID.

Not Applicable

10608.48.c (2)

Facilitate use of
available recycled
water.

Implementing

MID is in discussion with the
City of Merced regarding using
portion ofthe Ci t y 0s
water effluent. Other effluent
sources are not available,
either because water is
already committed to a third
party or it is not tertiary
treated.

Culminate
discussions
with the City of
Merced.

10608.48.c (3)

Facilitate financing of
capital improvements
for on-farm irrigation

systems

Implementing

1 MID Water Conservation
Program

9 Technicians available to help
growers

9 Educational workshops,
newsletters and MID website.

1 Make presentations at the
Farm Bureau, UC extension
and other similar local
activities

1 Hold town hall meetings to
discuss means to increase
on-farm improvements

Continue to
implement
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Table 7.1 MID Efficient Water Management Practices
Conditional EWMPS

(continued)

Water Code Implementation
Reference EWMP Implementation Planned Activities
Status
No.

10608.48.c (4) | Implement Implementing  |{ In 2012, MID Board raised its | The Water Resources
an incentive water price for agricultural Management Plan will
pricing deliveries. address rates.
structure 1 In 2014 MID Board raised its
that water rate again after
promotes completion of a Proposition
one or more 218 process
of the . .
following 1 Conjunctive Use/Increase
goals Groundvyate_r Recharge -
identified in Water price is based on Cost
the CWC of Service.

9 Recharge- reasonable in-
basin out-of-District water
rate in years of available
surface water supply.

10608.48.c (5) | Expand line | Implementing | MID regularly adopts projects |MI D6s Water R
or pipe for pipelines and/or canal Management Plan (WRMP)
distribution lining under its CIP or extra will include a system
systems, ordinary maintenance budget. | evaluation and
and 1 Pipelined approximately 1 modernization plan,
constru_ct mile of open laterals since mcludm_g regulating
regulating 2012. reservoirs where
reservoirs to i ) applicable, and will also
increase f Capital projects over the last | 5qgress funding and
distribution 3 years have combined to prioritization.
system reducg or ellmllnate
flexibility operational spills and
and seepage a total of 10,250 AF
capacity, annually
decrease 9 District has a combined total
maintenanc of 3,590 AF in regulating
e and reservoir space.
reduce 1 A number of regulating basins
seepage and added two more basins

for a total of 300 AF since
2012.

9 MID lined 25,000 LF of canals
since 2012

Table 7.1 MID Efficient Water Management Practices
Conditional EWMPS

(continued)

SECTION 7: EFFICIENT WATER MANAGEMENT PRACTICES (EWMP)

7-5




Merced Irrigation District T Agricultural Water Management Plan

Water Code Implementation
Reference EWMP Stat Implementation Planned Activities
No. atus
10608.48.c (6) | Increase Implemented 1 SCADA: Completed first Continue improving
flexibility in installations in 1997 with 17 flexibility to water ordering.
water stations, and expanded since | Add SCADA stations in
ordering by, to 56 stations. 2016, continue adding
and delivery 1 Around the clock water order | stations per the WRMP.
to, water service with operators, voice | Continue improving MID
customers activated system, facsimile, | GIS system assessments
within or the web. and operations
operational .
limits 9 Custom delivery = each

irrigation could differ in flow
rate, duration, and start of
irrigation.

9 Limited on-demand, constant
flow, and arranged on-
demand irrigation service.

9 Growers can review delivered
water online.

I Flexible distribution system.
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Table 7.1 MID Efficient Water Management Practices
Conditional EWMPS

(continued)

Water Code Implementation
Reference EWMP Implementation Planned Activities
Status
No.

10608.48.c (7) | Construct Implementing | MID completed projects The Districto
and operate automating canals to (previously discussed)
supplier spill effectively intercept flows includes a long range
and from up-gradient laterals that | capital improvement plan
tailwater otherwise would have focused on modernization of
recovery otherwise ended in a natural District facilities, including:
systems stream. 1. Construct approximately

1 Constructed canals and a dozen new regulating
pipelines to move operational rEServoirs.
discharges to areas of water | 2. Change existing control
commitment, such as the directions at key points.
Casebeer Extension to 3. Improve water level
Merced National Wildlife control along the main
Refuge. canal Tfisup.ed
1 Pipelined laterals and bgt_:ked 4. InTep;gl\J/fe:LO:r/nt and control
up flows away from traditional at key points.
spill such as the rec.ently 5. Create new pumpback,
cor_npleted Garlba_lldl Lateral intertie, and diversion
Spill to Merced River pipelines.
completed in 2012, 6. Overall the
modernization component
of the long range capital
improvement program is
estimated to cost over
$40M.
Each modernization
component will contribute to
minimizing operational spill
and spill recovery.

10608.48.c (8) | Increase Implementing |1 Completed studies regarding | MI D6s conj unc
planned expanding groundwater program is extensive and
conjunctive fields. Study recommendation | leading-edge. MID will
use of did not recommend well continue to expand all
surface construction. components of its
water and 7 MID Groundwater conjunctive use program.
gr_ou_ndwater Conservation Incentive IMID is in the process of
W'thm. the Program, growers revert to completing a project by
supplier

service area

groundwater in years of
surface water shortage.

1 In-Lieu Recharge: Reduce
base line pumping by
management actions,
Highlands Pilot Project, Low
Head Boosters replacing

2016 to provide surface
water to 800 acres of
highlands area. The area
will still be served by 8
groundwater wells in
years of surface water
shortages.

MID completed a study for
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deep wells, increased system
flexibility to compete with
groundwater in non-dry years.

9 Construct Recharge basins
which are left idle during
droughts.

application of surface
water in wet years of
District lands and in the
basin. MID will educate
growers on the virtue of
dual irrigation systems, for
use in wet years (flood,
furrow) and other years
(drip)

fiContinue pursuing
projects identified in the
Merced IRWMP

10608.48.c (9) |Automate Implementing 9 Completed 85 projects Will continue to expand its
canal control automating control structures |control structure
structures since 2002. automation. Projects will be
1 MID installed 17 SCADA sites 'dentified under the Water
in 1997, which have since Resources Management
expanded to a total of 56 Plan.
sites.
9 Tabled topped and pipelined
canals
10608.48.c Facilitate or  |Implementing 9 MID senior Distribution Will continue to perform and
(10) promote System Operators are trained |promote pump testing.
customer to perform pump tests.
pump testing 1 Performed more than 500
and . pump tests since 2002.
evaluation . . ,
9 Staff provides information and
educationtoDi st ri ct @
growers.
10608.48.c Designate a  |Implementing Hicham Eltal appointed as WC |MID is training staff to better
(11) water Coordinator effective- serve growers interaction
conservation December 15, 1998. with the District distribution
coordinator system to optimize designs
who will
develop and
implement
the water
management
plan and
prepare
progress
report.
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Table 7.1 MID Efficient Water Management Practices

Conditional EWMPS
(continued)

Water Code
Reference
No.

EWMP

Implementation
Status

Implementation

Planned Activities

10608.48.c (12)

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

Implementing

9 MID operates and maintains a
CIMIS station with a link on its
website

1 MID has a full-time Engineering
Technician dedicated to support
growers.

9 Educate growers on how to
order varied water orders to
better manage their operation.

1 Provides growers with monthly
bills.

1 On-line web page for growers to
review their existing deliveries
over all their individual fields and
plan to stay within the water
allocation for the season.

Will continue to
pursue

10608.48.c (13)

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

Implementing

MID owns its own storage at Lake
McClure. Since the creation of the
Independent System Operator
(1ISO), MID had to make diversions
forecasts 48 hours in advance
which tested all
systems. For the 2013 irrigation
season, MID has dropped that to
24 hours through coordination with
the Hydro personnel.

MID has its own groundwater wells
that are always on standby. The
Water Operations Superintendent
authorizes the DSOs the wells to
be operated in a given period.
DSOs are free to engage the
authorized wells for the highest
efficiency.

MID will continue to
increase its
coordination will all
parties towards
maximum system
flexibility

10608.48.c (14)

Evaluate and
improve the
efficiencies of
the supp
pumps.

Implementing

The District Engineering
Department and the Pump
Department work on continually
upgrading wells and boosters
through system evaluations and
pump tests, see Table 5.2.

The District plans to
install more than 150
motor savers within
the next 5 years.

fiCurrently installing
VFD6s on
pumps.

fIThe District plans
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to upgrade Booster
Station #2

The timing and
financing of the
upgrade will be
addressed through
the proposed
Water Resources
Management Plan

fThe District plans
to install motor
savers on all its
wells and boosters
in addition to a
major upgrade to
Booster Station #2
facilities which has
a maximum
combined capacity
of 270 cfs.
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7.2 Conditional Applicable Efficient Water Management Practices§10608.48 (Q)

Table 7.2 identifies curremonditional applied EWMPs and their experienced benefits. A discussion of
each follows the table.

Table 7.2
Current Efficient Water Management Efforts

Conditional ENMP (Check if results were experienced)
Water Management Plan Less | Inc. System | Better |[Inc. Yield| Inc. Crop | Reduce Other

Applied Eff. Water Qual [Ops Costs

Water Qual.

(AF)

EWMP 1 -Facilitate alternative land use for lands Not Applicable

with exceptionally high water duties or whose
irrigation contributes to significant problems,
including drainage.

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

EWMP 3- Facilitate financing of capital X X X X Less
improvements for on-farm irrigation systems Weeds
EWMP 4 -Implement an incentive pricing structure X

that promotes one or more of the goals identified

in the CWC

EWMP 5- Expand line or pipe distribution systems, X X X X X Saves
and construct regulating reservoirs increasing Energy

distribution system flexibility and capacity,
decrease maintenance and reduce seepage

EWMP 6 - Increase flexibility in water ordering by, X X X N/A
and delivery to, water customers within operational
limits

EWMP 7 - Construct and operate supplier spill and X X
tailwater recovery systems

EWMP 8 -Increase planned conjunctive use of Inc.
surface water and groundwater within the supplier Resource
service area Reliability

EWMP 9 -Automate canal control structures X X X X

EWMP 10 Facilitate or promote customer pump X
testing and evaluation

EWMP 11 - Designate a water conservation X X X X X X
coordinator who will develop and implement the
water management plan and prepare progress
report.

EWMP 12 - Provide for the availability of water X X X X X
management services to water users.

EWMP 13 - Evaluate the policies of agencies that X X X
provide the supplier with water to identify the
potential for institutional changes to allow more
flexible water deliveries and storage.

EWMP 14 - Evaluate and improve the efficiencies X X
of the supplierds pumps
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EWMP 1. Facilitate Alternative Land Use (810608.48(c)(1))
ResponseNot Technically Feasible

Discussion Lands with exceptionally high water duties or whose irrigation contributes to significant
problems are not found within the District boundaries, nor within the District Spifehafluence.
Further more, MI D6s rul es an dvater,@rgventirg texceptiosal watero hi b i t
duties or significant problems from occurring.

Irrigated farming aMID is the primary landusd. he Di stri ct 6 s water manageme
flexibility in selecting crops to maximizehe benefits of this lahuse.Groundwater recharge from deep
percolation contributes to the weatsupplies used by urban areas and low density rural human dwellings

and, thereby, supports existing urban land uses.

Farmers chose other crop as alternatives to rice, a high water demandRicgplands in the MID
exceeded 12,000 acres by the earl§0E9 The area has dropped to less than 2,000 acres as alkali grounds
were leached over the life d¢ifie diversion projecsince the late 1880s. The observed reeducation was
converted to other less water demanding crops. It is expected that the rice planted areas will continue to
decreaseafforded through MID flexible service ternBeyond the remaining estimated 2,000es¢tthis

EWMP is technically not feasible.

EWMP 2. Facilitate Use of Available Recycled Water§10608.48(c)(2))
Responseimplementing

DiscussionPlease refer t&8ection5.3 Water Accountingl et ai | ed di scussion regard
of the use of available recycled water.

EWMP 3. Facilitate Financial Assistance (orfarm capital improvements) (810608.48(c)(3))
Responseimplementing

Discussion: MID has provided various financing progans over the years to support its conjunctive
management objectives. These programs have inclledd6s Gr oundwat er Conseryv
Program where gowers receive up to $200 per acre to apply towards on farm improvements needed to

take surface watdrom the MID during years of available surface water and utilize their groundwater

wells during yees of surface water shortagdaunds could be applietly growersto filters, pumps,

structures, valves and all other means needed to facilitate sigifaggewater. The program proved most

beneficial for users utilizing flood irrigation from gnodwater wells.The programhas assisted nearly
6,000acres since its inception 1997.

The District also assigns variougngineersand technicias to provide growers with technical
recommendations in regards to-famm improvements to their system asyhmay relate to MID
operations.Growers benefit in the design and construction of their intakes, type of pump, screening,
backflow, backflow prevention and fittion systemsMID alsoholds workshops partially sponsored by
various locabhnd statewide irrigation expefts the education and benefit of MID growers.
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EWMP 4. Incentive Pricing Structure (810608.48(c)(4))
Responsdmplementing

Discussion MID is implementing incentives and pricing related to the components identified in the
CwcC.

1. More Efficient water use at the farm lev8lL0608.48¢)(4)(A))

The Board sets the rate for surface water deliveries and prices for the voluntary conjunctive
supplemental ater supply pool program annually, taking into account, among other things, the
Districtdés financi al needs as amhelinheAlratesand s c onj
prices are based on Cost of Servibm-farm efficiency is encouraged ascamponent of the
Districtds conj un c MIDgets surface watperates to reflest the actuat apst

of service taking into account al |l of the a
supplemental water supplies provided by conjurcgwoundwater pumping are charged a price

that reflects the actual cost of service for said supplemental supplies. This cost of service is higher
than that for surface water duedovariety of factors, includinthe energy costs associate with
conjunctivegroundwater pumping. By charging volumetrically at rates that reflect actual cost of
service,growersinherently pay more once they have used their surface water supplies due to the
higher price of the conjunctive groundwater supplies.

MID is currently ceveloping a long range business plan that may result in alternative billing
structures This plan, known aM| D6 s REsourees Management Plan will determine costs
necessary to eetthe Di s t tohgeange@perations and maintenance needs as welbaks ¢
required to further modernize its water conveyance and distribtdilities. Based on these
costs, the District will consider a range of financial options that meet these needs while
facilitating its various policy goals, such as robust conjunctimeagement.

2. Conjunctive Use of Groundwateg40608.48(c)(4)(B))

Please see the discussion above in Paragraph A, More Efficient water use at the farm level.

3. Increase Groundwater Rechargd©608.48(c)(4)(C))
Responsdmplementing
Discussion Please efer to Sections.1.5 Groundwater Recharder a detailed discussion of

MI DO s groundwat er, indudinghita pagsve, #dieutands direct eesharge
activities.

4. Reduction in problem drainag81(0608.48(c)(4)(D))
Responsdmplementing
Discussion MID follows guidelinesand best management practices associttedlrrigated
Lands Regulatory Progranihere are ndile drainsin District. In addition,MID does not allow
drainage to its manmade system, and direct drainage to natural siseatascepted by various

District instream facilités for reregulation and reusdID alsoprovides consultation to growers
in regards to their tailwater recapture systems.

5. Improved Management of Environmental Resourg&9608.48(c)(4)(E))
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Responsdmplementing

Discussion MID is engaged in the improvement of environmental resources throughout both its
watershed and its service area. MID operates the Project in accordance with its FERC license and
it numerous environmental management requiremé&uther MID works with local and State
environmental and resource agencies on a regular basis, including at the CDFW Merced River
Fish Hatchery, to ensure the Merced River is managed as effectively as possible.

Example projects that MID is engaged in irdz:
A. River restoration design projects
B. Wetlands maintenance as part of an integrated recharge and flood control basin

C. Improved water management operations foreqaal goals such as modified river
operations due to the drought

Regardi ng MI Dtolse s@irs/ti rciectaGsear,ul e book requires
cannotharmother lands.

6. Effective management of all water resources through the year by adjusting seasonal pricing
structures based on current conditiogd.0608.48(c)(4)(F))

Respona Implementing
Discussion Pleasaefer to Section 3.forad et ai | ed di scussion of Ml DO s

EWMP 5. Lining or Pipelining Distribution System and Construct Regulatory Reservoirs
(810608.48(c)(5))

Responselmplementing

Discussion MID has a robust capital improvement plan combined with rules for encroachment by land
developmenthat maintains a steady increase in the footage of lined canals and pipelines. In addition,
MID is completing its Water Resources Management Plan, of whichnoedtimodernization of its

facilities is a key component of the plafihis modernization plan includes additional regulating
reservoirs, pipelines and lined canals, among other things.

Currently, outof about850 miles of conveyance and distribution fatiéis, MID has 9regulatingbasins
(reservoiry, 107 miles of lined canals anti81 miles of pipelines. As MID implementits modernization
plans, these numbers are expected to increase.

EWMP 6. Increased Flexibility to Water User (8§10608.4&)(6))
Responselmplemened

Discussion MID prides itself on offering increasing flexibility to water users, as this is a key water
conservation tool.

MID provides flexible deliveries, where feasible, as follows:
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1 Full ondemand deliveryn specific district system areashere approved farmers can draw
water on demand without notification to the District;

1 Arranged ordemand delivery where farmers place routine calls to notify the control center
that they are taking delivery;

1 Constant flondelivery to large farms that distribute the delivered water among farm fields
which applies mostly to rice farming and large fields, and

1 Normal service where famns place orders for watetnder this option, delivery is
guaranteed within four days and mally received within 24 hourBetween 75 and 80
percent of accounts fall under this option.

The above flexibilities have been curtailed during droughtas needed to optimize usage of the
facilities and taeduce seepagmd captured spills

In addition to the different form of deliveries, MID offers growers flexibility in ordering water:

1 MID growers may request different flow rates, duration of irrigation, and start of irrigation
at every water order requedtiD staff has to meet the request within F@ursfrom the
start of irrigation.MID staff prides itself on meeting most requests within 24 hours of the
requested start of irrigatioelivery timing may be impacted in droughts in an effort to
increase overall system efficiency.

i Growers can interac wi t h Cu st pemennel diring work h@udnsaddition
growers can make ordePgd-hours per day, seven days a week duringrtigation season
via telephone (Interactive Voice RecognititviR), fax, and internet tlough a special web
applicdgion. MID has also provided a phone app for water ordering.

MI Do6s af orementioned modernization plan is foc
flexibility to growers.

EWMP 7. Construct/Operate Tailwater and Spill Recovery System§810608.48(d)7))
Responsdmplementing

Discussion Most MID lands and lateralspill to local streams, which also serve asDVilvater
conveyance facilitiesHence, a significant percentage of irrigation return flows and lateral operational
discharges are automatically captueed reregulated for supplyThe Livingston Canal, Fairfield Canal,

El Capitan Canal, and the Dean Canal/Casebeer system are totallyatad and are designed to
intercept operational discharges from laterals tteminate at these facilitiesChanges include
automating, improving, and possibly extending interceptor canals to reduce operational discharges and
tailwater.

MID eliminatedhistoricalmajor spills by automation and constructing facilities that move water to other
facilities rather than natural streams to direct such flowsdet a downstream commitmeBixamples
include:

1 The Hartley Lateral to El Capitan Canal pipeline &@ADA sites that eliminated spills to
the Hartley Sough,

1 Casebeer Lateral Extension eliminated dependence on the spill to Duck Slough and moved
flows to Deadman Creek to meet the Distrioc
Wildlife Refuge.
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1 Automationandimprovement completed to eliminate dependence on the Livingston Canal
Spill.

T Connecting the Garibaldi Later al AAO to the
Garibaldi Spill.

MID continues to reduce operational discharges thraagious projects.

7. EWMP 8. Optimize Conjunctive Use (810608.48(c)(8))
Responsdmplementing

Discussion SinceM| D6s f or mati on i n 1919, both surface wa
conjunctively used to meet water supply demands within the District, in pattdue t he f act t hat
water storage, conveyance and distribution facilities are upgradient and District growers have always had

to rely exclusively on its | ocal surface and gro
operating objective is to aximize surface water use subject to availability in order to preserve
groundwater for use in years when surface supplies are limited.

Currently, MID has approximately 215 conjunctive groundwater wells overlying the Merced
Groundwater Basin and conjunctively manages its surface water supplies with available groundwater
supplies. In dry years, the District relies on recharge from stored deep percolation and water distributio
system seepage to supplement surface water deliveries. This recharge is essential in sustaining a supply
and demand balance forDistrict acreage serviced by MID distribution facilities aneDiistrict acreage

that rely totally or partially on groundwex extracted by private wells.

In addition to intentional passive recharge thr
management activities have included highly effectiviein and direct recharge efforts.

In-lieu recharge efforts included following:

1. Low Head Boosters Serving High Ground Aredste basdine pumping is mainly generated
from wells serving Highlands that cannot receive gravity water from surrounding canals.
MID installed a number of low head boosters where water is purgpédese highland
islands in years of adequate surface water supply. Currently, the oveliall irecharge
volume is around,700 AF annually.

2. Highlands Pilot Project:MID constructed a pilot project in 1996 thraplacel groundvater
usewith surfacewater in years of adequate surface sugphproviding pressurized filtexd
water at thdarm.

3. Groundwater Conservation Incentive ProgranThis program assists growers who use
groundwater wells to convert to MID surface water conditioned on a commitnoenttire
grower to purchase surface water when surface water is available. The incentive amount
expands and contracts based on the years of commitment which maxes at eight years.
However, years of surface water shortages do not count as the grower isceigeetern to
groundwater pumping. The program started in 1997 and since then:

a) Total acres joined: 5,47&cres
b) Groundwater saved per year 16,146 AF
c) Total GW saved since the inception of the program: 117,800 AF
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4. Encouraged redung private groundwater pumpg by increasingthe flexibility of the
system.By allowing changing water orderand delivering flows as close to the time
requested, gmeerstended to use less groundwater in yeasvailablewater supply.

These inlieu recharge efforts have resulted in an annual average recharge of 32,000 AF over the period of
record for the water balance. Even greatelien recharge is typically obtained when surface water
supplies are ample.

MI Déds direct r ec lbdmredrchadge basinmgiDsapplies wateutaltiee basiws in years
of available surface water suppNo recharge is applieduring yearof surface water shortages, except
when intercepting runoff geratied from local precipitatioiMID did not deliver waer to recharge basins
between 2012 and 20thie to the hydrologylhe Cressey Recharge Baginld can be as high &l AF

per day or £00 AF during the irrigation seasofhe El Nido Recharge Basicould receive water year
round. On averagethe basin ould receive 800 AF outside the proper irrigation season and 2,950 AF
during the irrigation sason for a total of 3,750 AF annually.

M| D 6-$eu and direct recharge efforts have yielded over 40,00@Riallyover the period of record
for the water balnce.

In 2002, the District completed a Prop 204 funded study to explore constructing a well field in the 25,000
acre southeasjuadrant of its service arebhe study recommended against development of a well field
due to a limited aquifer, dmsed on gographic location and geologic conditions

The District has participated in development of a regional ABO3Groundwater Management Plan.

Local groundwater management objectives include maintenance of average groundwater levels at
elevations similar tohose observed in 1999, reduction of groundwater pumping during years when
surface water is abundant and allowing use of groundwater during dry years adequate to meet local
demands. These objectives are becoming harder to meet with the rise in agridaltal@pment outside

the District and urban expansion both totally dependent on groundwater. Ongoing regulatory proceedings
that threaten to take additional surface water fo
activities

MID is activdy pursuing grants under the IRWM funding forliau recharge projects by intercepting
excess flood flows in coordination with other entities in the basin.

EWMP 9. Automate Canal Control Devices (§10608.48(c)(9))

Responsdmplemented

Discussion MID applies automation tdlanew improvementsi-or example, new projects are automated
by table topping facilitieglevel top canals) constructing of pipelioe the instation of long crested
weirs.In addition, MID has installed numerous automated gateead of laterals and cHestructures.

MID has installed automation features as shown on Ta#le
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Table 7.4
MID Structure Automation
Automation Feature Applied Control No. of Gates Recently Added
Installed Since Last Plan
ITRC Flap Gate Level 20 0
Langmann Gate Level 3 0
Lopac Gate Level 16 0
Rubicon Flume Gate Level/Flow 13 0
Rubicon Slip Gate Level/Flow 2 0
Downward Opening Weir Gate Level 9 3
Long Crested Weirs Level 22 3

Expansion of SCADA Facilities

The initial SCADA systemconstructed in 1996yas comprised of 15 remote sites, a repeater site, and a
control room.By 2000 the SCADA system increased to a total of 25 remote Gites.the next several
years the SCADA system increased to a total of 37 remote sites by 2@EIBADA site was added in

2011, which was a site expansion, to bring the total of remote sites tn 3812 the Cressey Basin
(recharge) site was installed which effectively added 5 remote locations along with 3 additional sites
along Hwy 99 for a total of@lremote sitesThe SCADA system was expanded again in 2013 by adding 9
sites in the Livingston area for a total of 55 remote sifég. Lake Yosemite Tower site was added in
2014 for a total of 56 remote sites.

Infrastructure for two new sites took plaice2015, but only one of the two sites is SCADA ready for a
current total of 57 remote sites comprising a mix of solar and AC powered sites (30 control sites and 27
monitor sites).

MID has SCADA facilities operating with Z#& attendance Since 2008DSO and managers have real
time access to SCADA through portable computers that can be operated from vehicles in.the field

EWMP 10. Facilitate or Promote Customer Pump Testing andEvaluation (810608.48 (c)(10))
Responsdmplementing

Discussion The MID has staff in the Engineering and Water Operations departmbatmanage the
pump testingTable7.5lists the number of pumps tested in the years betwekhd@ 205.
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Table 7.5

Number of Pump Tests

MID Private
Year Wells Boosters Total Wells | Boosters Total
2012 12 16 28 0 36 36
2013 126 17 143 0 10 10
2014 41 7 48 0 18 18
2015 233 0 233 0 14 14

MID provides support to MID growers by promoting pump testing and undertaking workshops
attended by local professionals

EWMP 11. Designate aWater ConservationCoordinator (810608.48 (c)(11)).

Responselmplementing

Discussion Hicham Elal P.E.was appointed as Water Conservation Coordinat@erember 15, 1998

His current position is Deputy General Manager for Watgrply/Rghts

EWMP 12. Provide for Availability of Water Management Services (§10608.48 (c)(12))
A. Onfarmirrigation and drainage system evaluations (§10608M4B2(A))

Responselmplementing

Discussion The District has a full time technician dedicatedssist growers in installing the most

compatible irrigation system with District facility. In addition, the technician steers growers to install
systems that prevent discharges of applied water to District facilities and maintain positive air gaps
The District also holds workshops introducing
growers to new technologies and vendors to best optimize their system.

betweengroundwater and surface water facilities.

B. Normal year and redime irrigation scheduling and crop evapotranspiration information (10808.

(c)(12)(B)

Responsdmplementing

Discussion MID supports CIMIS Station No. 148 and provides links ttM{3 data over the MID

website.The District also supports a fillme Engineering Technician whie dedicated to support

g r o wigigatod needs.

As part of its water management services, the District providgésrdeliveryflow rates and timesf

deliverythat are flexible andesponsive to customer ordef$ie District also provides customers with
monthly bills reporting water usage. A web pafleves a grower to trace the more recently posted

consumption for all of its water accounts (fields)

MI D staff

attends

wor kshop

and
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EWMP 13. Evaluate the Policies of Agencies thatProvide the Supplier with Water to Identify the
Potential for Institutional Changes to Allow More Flexible Water Deliveries and Storage.
(810608.48 (c)(13))

ResponseNot Applicable
Discussion MID relies exclusively on its local surface and groundwatseources for water supply.

EWMP 14. Evaluate andImprove the Efficiencies of theSu p p | Pwmpsd (§10608.48 (c)(14)).
ResponseNot Applicable

Discussion As mentioned, MID reliesolelyon its own water resources and does not have a supplier.

~End of Section~

The EI Capitan Canal
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APPENDIX A

IRRIGATION DISTRICT RULES AND REGULATIONS GOVERNING
THE DISTRIBUTION OF WATER

The MID Rules and Regulations Governing the Distribution of Wataraiable on the MID website at
http://www.mercedid.org/default/assets/File/WaterRulesopdivailable on hard copy at the MID Main
office, 744 W. 26 Street, Merced.
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APPENDIX B

WATER RATES

Volumetric Billing Structure
Year Surface Water Ratg Conjunctive Municipal and
Supplemental Industrial (M&I)
($/Acre-Foot) Water Supply
Pool Prograrh ($/Acre-Foot)
($/Acre-Foot)
2010 $18.25 NA $125.00
2011 $18.25 NA $125.00
2012 $18.25 NA $125.00
2013 $23.25 $73.25 $125.00
2014 $75.00 $110.00 $125.00
2015 $100.00 $225 $225.00

L MID converted from a calendar year budget to a fiscal year budget (April 1 to
March 28) in 2013. Therefore, years 2010 to 2012 are calendar years. Years after
2012 are fiscal years

2 MID implemented a tiered water rate for this year. The base surface water rate
was $18.25/acréoot up to 2.5 acréeet/acre, and $23.25/aei®ot for deliveries
above 2.5 acréeet/acre.

3 The voluntary conjunctive supplemental water supply program was
implemented in 2013. Rates shown prior to this reflect total water deliveries,
including conjunctive supplemented water supplies.

4 Due to the ongoing drought, MID did not allocate surface water supplies during
2015. There was a small, emergency surface watersion in July. Surface
water supplies during this short irrigation run were charged out at $100.00/AF.
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APPENDIX C
Merced Irrigation District Drought Management Plan

Background and Overview

Governor Brown issued Executive Order2B-15 on April 1, 2015, directing agricultural
water suppliers to include a detailed drought management plan (DMP) that describes the
actions and measures thigpplier will take to manage water demand during drought.

According to DWROGs Guide Book, a mini mum, t
components:

1- Monitoring of hydrologic conditions to assess available Supply and drought severity

2- The di st r ndcptocess fop detlarirg ya water shortage and implementing
the water shortage allocation and drought management plan.

3- Operational Adjustmemtschanges in district water management and district
operations to respond to drought, including canal and resergperations and
groundwater management.

4- Demand Managemenpolicies and incentives in addition to the water shortage
allocation plan to lower on farm water use.

5- Alternative Water Suppliesliscuss the potential if possible for the district to obtain
or utilize additional water supplies. These supplies could include transfers from
another water agency or district, the use of recycled water and desalination of
brackish groundwater or drainage water.

6- Stages of Actionsnclude the stages of action and capending levels of drought
severity that district will implement in response to the drought.

7- Coordination and Collaborationinclude a description on how coordination and
collaboration with other local districts and water agencies or regional groups will
be used in drought response.

8- Revenues and Expenditureescribe how the drought and lower water allocations
will affect the districts revenues and expenditures.

1- Monitoring of hydrologic conditions to assess available supply and drought
severity

The Merced River watershed is considered a protected watershed in terms of criteria for the
simulation of extreme storm events such as for the Probable Maximum Flood. With a
significant portion of the watershed represented by the Yosemite Valley nestbed)st

peaks in excess of 13,000 feet between the upper San Joaquin River and the Tuolumne
River watersheds, runoff from the Merced River watershed tends to be more sensitive to
drought conditions. In the current drought the Merced River received pooateiy less

than other major tributaries to the San Joaquin River, see Figlure This additional

impact was similarly reflected in the 197677, 19871992. The sensitivity to droughts is
compounded by the size of the New Exchequer Reservoir. Netw&xxuer Reser voi
maximum storage (approximately 1M AF) is almost the same as the average yield of the

Appendix C
Page -1



Merced Irrigation District T Agricultural Water Management Plan

watershed, and the maximum carry over storage for New Exchequer Reservoir is 67% of

the average yield. Further, New Exchequer Reservoir in the mdstapsimpoundment

on the natural Merced River system, with no other supplemental upstream reservoirs such

as the case on all adjacent watersheds (e.g. Big Creek project to the south and Hetch
Hetchy Reservoir TfDam to the north). For these reasons Merteigation District

(MID or the District) has been traditionally more careful in reacting to dry conditions. The

District owns and operates New Exchequer Reservoir, so it is incumbent on the District to

make appropriate decisions for withdrawal fromrsetoge t o bes't optimize
limited water supply. Simultaneously, the District keeps in consideration the status of the
groundwater basin conditions, and its groundwater well field condition.

Figure 1-1

% Average Water Year
DWR Bulletin 120
70%
60%
50%

40%
30%
20%
1 il
0%

2013 2014 2015

® Mokelumne, Pardeem Stanislaus, Gdwa Tuolumne, LaGrang® Merced, McClure

Each year and circumstances are unioutegenerally, three components trigger a drought
response at MID: (a) New Exchequer Forecasted Runoff, (b) Carryover storage in Lake
McClure, and (c) the anticipated water balance to carry an irrigation season (local moisture
presence within MID servicesea and the status of local streams).

(a) New Exchequer Forecasted Runoff:

MID relies on services provided by DWR and the California Nevada River Forecast
Center (CNRFC) to estimate forecasted runoff into New Exchequer Reservoir. MID is
a member and a coiliutor to the DWR California Cooperative Snow Surveys.
However, early DWR estimates such as its FebruaBulletin 120 can be drastically
different from April ! estimates. Therefore, MID tends to delay its determination of
available surface wateugplies into March, and sometimes April. The first not dry
year after a series of drought years is more challenging as antecedent conditions and
carryover storage provide the potential for an adequate water supply even if effective
precipitation was asite as April, such as with 2004.
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MID staff keeps the public informed through presentations at its Board of Directors
meetings and its MID Advisory Committee meetings.

(b) Carryover Storage in Lake McClure:

In addition to forecasted runoff, MID accounts &mailable carry over storage in Lake
McClure when determining its available surface water supplies in any given year, and
when making decisions in response to drought conditions. Full carryover storage can
delay the impacts of a drought; however MID &kecautionary actions to remain
prepared for dry years, such as in 2012 when an additional 19,000 AF, in addition to its
base conjunctive groundwater management activities, were introduced to increase
system efficiency and maintain certain carryoveragierfor 2013.

(c) Anticipated Water Balance:

MID gages available moisture on the ground using existing ET stations, observed soil
conditions, and growerso6 feedback. A year
may be offset with continual moisture withihe service area during the spring months,

which could reduce demand by as much as 25% in certain years, as was the case in
2004.

However, beyond the first year of a drought, prediction of a second year of a drought
becomes easier, since it tak&gnificant precipitation events impacting runoff to New
Exchequer Reservoir before conditions can be reversed.

The Districtods policy and process for dec|
implementing the water shortage allocation and drought management plan.

The Di st Boa bf@fectors determinesannual surfacevater supply availability,
expresseds available water per acre for Class | and Class Il users. The Board also
determines estimated required groundwater pumping above the base pun$iaiff.
developsand reviews runoff projectionsand projectedcarryover storageand considers
pastoperationsexperiencan developingrecommendationto the Board. For the drought
yearsof 2012 to 2015, available surface water supplies randenin an adequate surface
water supply immediately following the wet year in 2011, to essentially no available
surface water following 3 years of intense drought.

Operational Adjustments - changes in District water management and
District operations to respord to drought, including canal and reservoir
operations and groundwater management.

MID takes the following actions:

Preserving Storage: MID adjusts itsrimer flow releases and through system flow

commitments to other entities in dry years, as permhtedhe various agreements and

licenses. MID works with water users along the Merced River to reduce waste. For

example, MID assigned two Distribution System Operators to coordinate with riparian

users on the Merced River for 2013, 2014 and 2015. Thkeid@imay also reduce the
Appendix C
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period of the river diversions as part of a shortened agricultural irrigation season.

MID

shortened the irrigation season for 2014 and 2015 substantially. However, there are a

number of factors that may influence the lengthvof D 6 s

given year based on hydrology and storage.

river

di ver si

MID owns and operategpproximately215 groundwater wells as part of its conjunctive

water management operation. The District manages its groundwater wells to supplement
availabe surface water supplies and increase system efficiency.
conjunctively managed groundwater used each year depends on many factors. However,

t he Di

levels in ecent years.

stri

ct 6s

wel |l s

pumpi ng

capacity

The amount of

has

For example, in 1977, MID was able to conjunctively pump
approximately 190,000 AF. Today, staff estimates that the District may be able to
conjunctively pump approximateB0,000 acre feet of groundwater during a dry year. As
for efficiency, MID runs some wells to reduce operational discharges outside the District.
In order to reduce spills, MID may reduce normal flexibility to its growers to ensure that
water in its open gravity system is efficiently turned over between growers.

Table 31 demonstrates MID water allocations during the 20025 drought.

Class | Class Il Groundwater

Supplemental

Year AF/AC AF/AC Pumping (AF)
2011 No Restrictions No Restrictions 4,113
2012 No Restrictions No restrictions 17,075
2013 2.4 1.2 56,715
2014 1.1 0.55 45,717
20151 0 0 36,857

No surface water was allocated in 2015. There was a short irrigation run in early July consisting of
a 13,250 acréoot diversion.

In extreme conditions, such as 2015, MID altered its distribution system by installing
numerous cofferdams to segment the system and manage multiple, discreet delivery service
areas. Additionally, MID allowed growers to install temporary connections and cross
facilities that helped convey both private and MID conjunctive groundwater suppl@s.

has a robust water exchange and water wheeling policy where MID growers can use its

distribution system to optimize available water supply.

In addition,

MID has been

developing a longerm Water Resources Management Plan which includes system and
policy decisions that further bolster MID operation during a drought.

Demand Management- policies and incentives in addition to the water
allocation plans to reduce on farm water demand.
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MID encourages offarm water conservation and demand reduction th@uglnmber of
actions. These actions may be Aramped upo
the severity of the drought:

1 Education and outreach to growers:

o During the most recent drought, MID made an emergency declaration notifying
the public of theseverity of the impacts experienced by the ongoing drought
and changes that customers would experience from its normal operations and to
relate the severity of the conditions to MID growers. That drought declaration
remains in place to date.

o MID holds numerous large scale town hall meetings to educate growers of the
available forecast reflecting hydrology and storage conditions. Growers are
informed of allocations, costs etc. See Tablke fér town hall meetings held
since 2013. See all also a samgl@witations to such meetings in Figurel4

o MID also reaches out to its MID Advisory Committee to discuss various
policies and/or practices aimed at dealing with drought conditions.

o MID invites experts in agricultural irrigation to educate growers ont bes
management practices to conserve water. For example, MID invited UC
Cooperative Extension experts to provide a discussion on deficit irrigation
practices.

o MID discusses policies relating to water management and drought in its monthly
journal i Tohe Current

o MID also communicates through its website with its growers. A Drought Watch
portal may be viewed atttp://www.mercedid.com/index.cfm/water/drought

watch/

Table 41
2014 Town HalMeetings 2015 Town Hall Meetings
9 February 7, 2014 1 February 25, 2015

1 March 25, 2015

Operations Town Hall Meetings

T March 16i 20, 2015

Figure 4-1 Town Hall Meeting Invitations
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T

Y MERCED

P M ER B RRIGATION

BW EEE” DISTRICT
WA

TER & POWER

MID Grower Meeting

2014 Water Supply Outlook and 2015 MID Grower Mee“ngs
Current Drought Conditions
Wednesday, February 25th
Friday, February 7th and
1:00 pm
Merced County Fairgrounds—Sierra Hall weanSd'ay' March 25th
900 Martin Luther King Jr. Way, Merced Wat s"oo 'P‘g‘", &
———— ‘ater Supply ool
"“‘”r V”)” ng t t0 provide an spdate 0 the Current Drought Conditions

) P Merced County Falrgrounds—Yosemite Mell
arios, Urivenity Calfornia 900 Martin Luther King ¥. Way, Merced

Coope ® Drovide 3 SsCusEon oo
p " [*No RSVP— We encourage you to attend both meetings”

For more information visit our Drought Watch
webpage at www.mercedid.org and click on

%
a SRS B

Irrigation Season Length:

MID may shorten the length of its surface waterersion from the Merced River,

but that opportunity may be restricted at times. Nevertheless, as a water
management and drought management tool, MID has sometimes delayed the start
of its irrigation season and had an earlier end of season. For examp0d,4,

river diversions weré&83 days,the shortest in théast22 years (1992014). MID
through various variances and petitions to divert more water from Lake McClure
was able to extend its irrigation season past September 30, 2014 for the henefit o
fisheries in the Merced River. Still this was the shortest season on record at the
time since the construction of New Exchequer Dam. In 2015, unfortunately there
were no surface water supplies available for District growers, except for an
extremely smalopportunity lasting just 15 days during the month of June. The
California Department of Fish and Wildlife (CDFW) encourages a longer surface
water irrigation season to maintain lower water temperatures in the Merced River
for the benefit of resident sabn populations.

Water Pricing:

In 2014 MID increased surface water prices to $75/AF. The water price prior to
2013 was $18.25/AF. At the same time in 2014, the MID Board set its
conjunctively managed groundwater price at $110/AF.

Change in MID Ruleand Regulations:

To ensure maximum efficiency and help minimize what are typically severe
impacts from drought conditions, MID may deviate from the flexibility it normally

offers to growers. In most years, MID allows its growers substantial input on
decison points such as irrigation flow rate, duration, start and finish of an
irrigation. However in droughts, the Districts flow rates and volumes are usually
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reduced, consequently MID strives to reduce these operational discharges. One of
the means to redamperational discharges is to dictate the date, start, and finish of
a given irrigation.

Personnel were also empowered to terminate irrigations if waste or unnecessary
losses were observed.

1 Water Theft Penalties:
MID Board increased penalties for wateefts:

o First Time Unauthorized Use: The additional charge for the water taken will be
t hree 1t i mes -seabor wakkr irs dffect atthedime of the unauthorized
use for each acsot taken, plus onéhousand dollars ($1,000.00).

0 Subsequent Ocaences of Unauthorized Use: The additional charge for the
water taken will b e -s¢abon water i effeceasthettimee Di s
of the unauthorized use for each afoet taken, plus onéhousand dollars
($1,000.00) and sall result inforfeiture ofirrigation waterfor the emainder of
the £ason

o Al | unaut horized use of water shall be

5- Alternative Water Supplies - discuss the potential if possible for the District to obtain
or utilize additional water supplies.

Water Transfers: MID is geographically situated in a location that is up gradient from
other surface water providers and therefore it cannot receive foreign/supplemental surface
water supplies such as from the CVP or State Water Project.e\woywMID was able to
purchase a limited amount of water in 2008 from the Stevinson Water District (SWD).
MID accounted for the flows by reducing deliveries to SWD.

Recycled Water: Except for the City of Merced, all recycled water within the Merced area

is fully applied to agricultural lands. As for the City of Merced, recycled water is applied

to agricultural land owned by the City as part of its land application mitigation expanding

the Cityds waste water treat nvatertwaypwharat . Exc
some is naturally intercepted by MID system.

Desalination of Brackish Water: This method is currently not feasible as the shallowest
saline water is west and down gradient of the District.

Drainage Water: Some drainage water is intercefig MID system and used for
irrigation.

6- Stages of Actions include the stages of action and corresponding levels of drought
severity that District will implement in response to the drought.
MID does not have certain triggers to announce a drought. As the above indicates, MID

Board of Directors makes such decisions on an annual basis, based on existing conditions
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and information received from staff. MID Board of Directors takes such degision
balancing multiple issues at the time, as no two droughts are the same.

Coordination and Collaboration -

MID exchanges its experience with other irrigation agencies, both locally and statewide
throughout a drought. The District shares its actions wther purveyors through its
meetings at the Merced Area Groundwater Pool Interests, especially Merced County
which has recently passed a groundwater sustainability ordinance that became effective on
April 1, 2015.

Further, the Districparticipatesn andcooperatesvith the MercedCountyDrought Task
Force and the State Office of Emergency Servicesto respond tolocal drought
emergencies.

The District also collaborates with other reservoir operators, DWR and the Army Corps of
Engineers as part of éhflood coordination which work included climate and weather
tracking.

The District also cooperates with UC Merced under the Sierra Nevada Institute (SNI) to
explore increasing runoff and improve forecasting. The District has cooperated with SNI
to pursie two approved Integrated Water Management Plan projects that are currently
active.

In 2014, MID submitteda Temporary Urgency Change Petition from the SWRCB after
coordinating with the California Department of Fish and Wildlife. Through changes in
management of water diversions and allowing for diversions below the regulatory
minimum pool at New Exchequer Regoir, MID provided a longer river diversion period

and made a spring pulse flow release to the Merced River. The temporary emergency
changes in management benefitted water temperature, provided the District with slightly
higher water supply, and providlea spring pulse flow in the Merced River for -out
migrating salmon. Nevertheless, MID opted to not utilize the full reduction in storage
allowed by the petition to preserve storage as best possible

In 2015, the District also secured a petition for Laken Pedro Community Services
District to be able to divert flows below the minimum pool elevation at Lake McClure.

Revenues and Expenditures describe how the drought and lower water allocations
will affect the Districts revenues and expenditures.

The Dsstrict relies heavily on its water sales to maintain its general fund and reserve. As
the water levels and flow rates have been extremely low in the last two years, hydro
generation was almost naxistent.

In the extended drought of the 1980s, as wesllttee current drought, MID relied on
increased water rates, utilizing available reserves, and postponing certain capital projects to
Appendix C
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preserve water resources reserves to the fullest extent possible. During this drought, MID
was fortunate to have attaingdants for capital projects it can utilize its own crews to
complete.

Further, MID controls staff overtime, reduces nonessential travels and training. For 2015,
MID expenditure for aquatic growth was reduced due to dry canals.

Additional Actions:

In addtion to the actions summarized above, MID is exploring various new policies and
changes to existing policies to benefit surface water supply availability and reliability during
droughts as part of the Districts Water Resources Management Plan. MID isgmankan
assembly of software aimed at optimizing the District resources that would be available for
MID Board of Directors. Furthermore, MID is active with UC Merced on exploring watershed
management in the Merced River Watershed. The District is @ssuing physical
modification to New Exchequer Dam Spillway to increase carryover storage.

References

DWR. 2015. A Guidebookto Assist Agricultural Water Suppliersto Preparea 2015
Agricultural Water Managemerlan.California Departmenf Water Resaorces.

MID Board Meetings
Water reports and board meeting correspondence is available on the MID website at:

http://www.mercedid.com/index.cfm/about/novusagebdardsagendasninutes/
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MID General Drought Resources (Attachment 1)

Drought resources provided to MID growers focus on a robust public drought outreach
campaign, supplemented by the MID website, Isttier growers, social media and press
releases.

MID public outreach included hosting Distraide grower meetings prior to each of the last
several irrigation seasons. These outreach meetings included the following topics:

1. Detailed review of existing hydimgy conditions, storage levels and hydrology
forecasts this information allows growers to plan for scenarios that most have never
been faced with.

2. Technical presentations from experts from the UC Cooperative Extension in Merced
regarding irrigation pretices during droughts.

3. Detailed presentations, questions, and answers regarding water delivery
implementation in drought years, such as ordering and scheduling guidelines, relaxed
rules on water reallocation and wheeling amongst growers, stricter poégasling
water theft, etc.

4. On Farm Resources: Crop Irrigation Tables for a Dry Year.

In addition to Districtwide meetings, MID operations personnel met with growers in small
groups throughout the District to review their plans, answer questions regandiiable
water supply, operations, and implementation rules.

Beyond these special outreach meetings, MID staff provides presentations regarding water
supply issues at MID Board meetings.

To supplement these outreach events, MID sends information Vigdonegich grower. These
letters typically summarize information presented at the outreach meetings, update growers in
any changes to the forecasted available water supply, and may provide additional technical
information, such as evapotranspiration estasdbr various local crops.

MID also maintains a robust website that allows growers to view their orders, deliveries,

water allocations and remaining water available to each grower, among many other things. By
providing this information to growers in ansdg accessible fashion, growers are better able

to plan for, manage and survive the current drought. In addition to water delivery information,

the MID website provides a comprehensive fADro
up to date with the las¢ MID drought communications as well a resource center with direct

links to MID water storage updates, Merced County drought assistance, local weather
forecasts, daily snow reports, State of California drought assistance, UC California drought

watch and rach more.
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Attachment 1

WATER & POWER

MERCED IRRIGATION DISTRICT

-

January 27, 2014

Dear Grower,

Californians are in the midst of a critical drought. Growers in the Merced Irrigation District are
no exception. Three consecutive dry years have left Lake McClure, MID’s storage reservoir, at
historic lows. Even worse, no significant show of rain is on the horizon. Absent of significantly
above average rainfall in the next three months, MID growers will likely receive mere acre
inches of irrigation water this year, rather than acre feet. The irrigation season is also likely to
be extremely short. Although this will be a difficult year, MID is committed to doing everything
possible to help our growers during these dire times.

MID has sent a petition to state agencies requesting operational flexibility for some of our
requirements on the Merced River and at Lake McClure, MID officials and board members will
be talking with growers in the coming weeks and receiving input before the irrigation season
begins. Several upcoming meetings are being planned to provide as much information to
growers as possible. The first meeting will be held February 7th at the Merced County
Fairgrounds (see enclosed flyer for more information). The District will continue to do
everything possible to keep growers informed as the irrigation season approaches.

To help keep you informed of the latest updates, we have created a “Drought Watch” web page
on our website at www.mercedid.org. There you will find a host of useful resources and
information, including current conditions at Lake McClure, weather forecasts, and drought
planning tips and techniques.

As always, please don't hesitate to call us at 722-5761 or stop by the office at 744 W. 20th
Street, Merced.

There is no question this will be one of the toughest years we have experienced, but you can
count on us to do everything possible to help you through it.

Sincerely,

Bryan Kelly
Deputy General Manager, Water Resources

PO domi
AAminGaton / FAX (209) 722-6421 + FINANce | FAX (208) 722-1457 - Walel Resources | FAX (208) 7254176
Energy Resources / FAX (208) 725-7010 - Customer Sevice (209) 722-3041 / FAX (208) 722-1457
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MERCED IRRIGATION DISTRICT

.
(-

WATE

& POWER

March 4, 2015

Dear MID Grower,

At the February 24™ MID Board of Directors meeting, information regarding limited available water
supplies resulting from the fourth year of a 4-year drought was presented. Based on this information,
the Board authorized MID staff to implement certain components of the 2015 Water Management
Implementation Plan (WMIP). The 2015 WMIP is enclosed for your review. As always, please don't
hesitate to call Customer Service at 209-722-2720 or stop by the office at 744 W. 20th Street, Merced if
you have any questions. The 2015 WMIP includes the following key components:

1. Currently, No Available Surface Water Supply for 2015 {no initial surface water allocation):
Currently, the District’s surface water supply reservoir, Lake McClure, remains at approximately
8 percent of capacity. Under federal and state regulations, no stored water can be diverted for
irrigation once the reservoir has fallen below 11.5 percent, or 115,000 acre feet. This is subject
to change based on future hydrology.

2. Limited Availability to Supplemental Water Supply Pool Program (Program) in 2015:
a. Available by conjunctive groundwater pumping.

b. Availability based on location of parcel and availability of MID well service.

c. Contact MID Customer Service to determine whether your property has access to the
Program.

d. Program water will be charged at a price likely in excess of $205.00/AF (to be
determined at the March 17" Board of Directors meeting in association with the fiscal
year budget adoption process). The price of this voluntary Program is required to meet
certain long-term debt covenants associated with financing the Federal Energy
Regulatory Commission relicensing effort for the Merced River Hydroelectric Project,
during a period with no projected surface water deliveries and associated revenue.

e. If you are interested in subscribing to the Program, please complete the “2015
Supplemental Water Supply Pool Program Application” and return it with your pre-
payment to the District by March 20, 2015. The Application is included with the
enclosed 2015 WMIP.

3. Private Groundwater Wheeling: Private Groundwater Wheeling is generally described as the
conveyance of private well groundwater discharged from an upstream contributing parcel
through an identified portion of the MID conveyance system to a downstream receiving parcel.
If you are interested in private groundwater wheeling, please complete the enclosed
Groundwater Wheeling Application to be considered for wheeling. Daily Wheeling fees will be
waived.

£209)722:5751 744 Wost 20° Sirset 2O fforni
Administration | FAX (209) 722-6421 - Fnance | FAX (209) 722-1457 » Water Resources / FAX (209) 726-4178
Energy Resources / FAX [209) 725-7010 - Customer Service (209) 722-3041 | FAX (209) 722-1457
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This is going to be a difficult y=ar. Although we are all hoping for the best —which would be some late-
season snow storms - MID and our growers need to continue to prepare for the worst. MID is
committed to doing all it can to assist our growers and to be ready for the limited season ahead.

For the latest information, growers may visit the Drought Watch page at www.mercedid.org.

sincersly,

/9 /i"f’ﬁ

Bryan Kelly
Deputy General Manager, Water Resources
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B A W™ MERCED
B S EE B IRRIGATION
BW ENE«” DISTRICT

WATER & POWER

2015 Water Management Implementation Plan
March 4, 2015

The Merced Imrigation District's annual Water Management Implementation Plan (Plan) provides
a framework for monitoring and accounting for water deliveries, which provides MID growers
flexibility regarding the use of both MID and non-MID water supplies while helping to ensure that
the following water management objectives are achieved:

¢ Maintain Equitable Service to All Eligible Parcels under adopted Implementation Criteria;
and,

¢ Control and Properly Account for All Water Conveyed through MID Facilities

To achieve these objectives, guidelines have been developed that will govern the following
practices:
¢ General Guidelines
e Account Setup
e 2015 Supplemental Water Supply Pool Program
¢ Prvate Groundwater Wheeling Management
General Guidelines
1. MID’s Manager of Water Operations or his designee shall make all necessary
determinations regarding compliance with these guidelines.
2. Requests to implement any described transaction will be considered on a case-by-case
basis consistent with MID's water management objectives for the season.
3. Water orders and deliveries shall be initiated per the established MID Water Distribution
Rules Governing Distribution of Water, except where provisions in this policy may differ.
4. Tail water may not be discharged into the MID water conveyance system.

Account Setup:
1. Water Accounts consist of portions of one or more parcels that are farmed as a unit.

2. Customer Accounts (Customer ID's or Billable Accounts) consist of one or more Water
Accounts owned or leased by the same entity.

Limited 2015 Supplemental Water Supply Pool Program
1. The Board has authorized a limited Supplemental Water Supply Pool Program (Program)
for Class | water users through conjunctive groundwater pumping, effective April 1, 2015.
a. This is a voluntary program.
b. Availability based on location of parcel and availability of mid well service.
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2. Process for Growers to Subscnbe to Program Water

a. If you are interested in subscribing to the Program, please complete the “2015
Supplemental Water Supply Pool Program Request Form.” The request form is
attached.

b. Prepayment is required for paricipation in the Program. The amount of the
prepayment is $50/Acre.

c. The prepayment will be applied as a credit to your account. For example, if your
water account acreage is 100 acres and you apply for Water Account AT123,
consisting of 100 acres, then the prepayment required at the time you submit your
request form would be 100 x 550 = $5,000.

Private Groundwater Wheeling

1. Pnvate Groundwater Wheeling can be generally described as the conveyance of private
well groundwater discharged from an upstream contributing parcel through an identified
portion of the MID conveyance system to a downstream receiving parcel.

2. Mo Daily Wheeling Fee.

3. Temporary Modifications to MID Facilities for Wheeling Purposes.
a. Allowed with Approval of MID Engineering Department.
b. Temporary Pump Permit Required (fee waivad).
c. All Infrastructure Costs Borne by Applicant.

4. General Guidelines:

a. Growers must complete the Groundwater Wheeling Request Form to be
considered for wheeling. Approval of the request is subject to the guidelines
discussed below.

b. It is imperative MID maintain control over use of its water distribution system and
faciliies. Conditions on wheeling of private groundwater will be required at MID's
discretion when it is deemed necessary to meet its water management objectives
for the season.

c. All private wells discharging into MID conveyance facilities must be equipped with
a properly installed and calibrated flow meter prior to the date of groundwater

wheeling.
1. Exceptions to this requirement require approval of the Manager of Water
Operations (i.e., acceptable method of accounting for water is determined).

i. The meter must be installed in accordance with the manufacturer's
recommendations (instantaneous flow rate and totalizer required).

. Calibration statements are required and must have been obtained by the
use of an outside contractor acceptable to MID. Statements must be
current (within the last 24 months preceding the wheeling activity).

iv. [If necessary, MID will perform a flow test to properly calibrate a meter.
5. Losses to be Determined by MID.
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6. The applicant must make prior arrangements with the appropriate Distribution System
Operator (DS0) before any water is wheeled in MID's distribution system.

7. Any temporary modifications to the MID canal system or faciliies for wheeling purposes
will be paid for by the applicant and will be subject to control and approval by MID.

8. Private well discharges to MID facilities may only be started or stopped with
authorization from MID Imigation Operations. An authonization shall be approved in
writing, or any other form acceptable to the MID.

9. All private well pump/motor assemblies shall be safely accessible to MID employees.

10. MID shall have the nght to test the water quality for any private well. MID retains the
right to terminate groundwater wheseling operations if the private well discharge quality
is deemed by MID, to be detrimental to MID operations, canal water guality or
operational discharges. Any testing costs shall be solely borne by the applicant.
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ELECTRIC

i/“ l.“':.&‘
LS

Water Resources Report

2015 Water Supply Update and
Current Drought Conditions

: Febmarv 25,2015

=

Overview

®* In 4% Year of an Unprecedented 4 Year
Drought

* January 2014 - State Of Emergency
Declared By Governor Brown

* February 4, 2014 - MID Board of Directors
(BOD) Declares Local Drought Emergency

* September 23, 2014 - MID BOD Reaffirms
and Extends Declaration of Drought
Emergency through end of 2015 Irrigation
Season
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Introduction

* Review of MID Water Operations

* Discuss Current Reservoir Conditions (Lake
McClure)

* 2015 Water Management Implementation
Plan Highlights

* Public Outreach/Communication Plan

Review of MID Water Operations

* Watershed and Schematic Water Balance

* Total Outflows from Lake McClure Plus Water
Distribution System Losses

— Merced River Releases Downstream (DS) of Crocker
Huffman Diversion Dam (CHDD)

— MID Surface Water Diversions

* MID Water Supply
— Storage Releases
— Lake McClure Inflows
— Supplemental Supplies

* Reservoir Operations
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Merced Irrigation District Watershed .. #

Starting Storage
+ Inflows

- Flows Downstream of CHDD
— MID Diversions

= Ending Storage (+/-)

Northside Canal Diversion

Merced River Releases DS
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Impacted Acreage

MID Irrigated Acreage 103,000 Acres Am \
MID Irrigable Acreage 134,000 Acres
MID Gross Acreage 164,000 Acres '

Merced River Releases DS of CHDD

* Instream Flow Requirements
— FERC

— DWR Davis Grunsky
— SWRCB Water Rights License

* Other

Flood Control Releases

Cowell Agreement Diverters (CAD) Flows

Riparian Diversions

Losses (seepage, buffer, evaporation, etc.)
* Water Transfers
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MID Surface Water Diversions

* In-District Deliveries
* Through System Commitments

— Stevinson Water District
— Merced National Wildlife Refuge
— Other

* In-Basin Water Transfers (MID SOI
Transfers, Refuges, etc.)

* Losses (evaporation, seepage, other)

Water Balance (AF)
2012

Starting Storage

+ Inflows

— Flows Downstream of CHDD
— MID Diversions

= Ending Storage (+/-)

659,371
469,600
669,290
433,766
25,915
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Total Outflows From Lake McClure + MID Water
Distribution System Losses (AF)
2012

Bistribution System |Merced River Flo
pei

Water Transfers
39,583

In-District Stevinson
Deliveries Y 26,400

309,340 MNWR

Thru System 14,946
Commitments
9,707

Water Balance (AF)
2013

Starting Storage

+ Inflows

— Flows Downstream of CHDD

— MID Diversions u':: ‘xut:,,

= Ending Storage (+/-) 379,932
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Total Outflows From Lake McClure + MID Water
Distribution System Losses (AF)
2013

Merced River Flows
DS CHDD
173,635

'n'szn 6‘; ls)glvenes Water Transfers
¢ S > 21,445

Stevinson
28,630

Thru System
Commitments
7,922

Water Balance (AF)
2014

Starting Storage
+ Inflows
— Flows Downstream of CHDD

) . Inflows to
— MID Diversions Lake McClure
= Ending Storage (+/-) s
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Total Outflows From Lake McClure + MID Water
Distribution System Losses (AF)
2014

Distribution System
Losses Merced River Flo

105,392 DS CHDD
144,023

In-District Deliveries Water Transfers

137,910 : 5000

MNWR

5113
Thru System

Commitments
6,983

Water Balance (AF)
2012 - 2014

Starting Storage

+ Inflows

— Flows Downstream of CHDD
— MID Diversions

= Ending Storage (+/-)

659,371 AF
1,073,206 AF
1,618,639 AF
73,168 AF
40,770 AF
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Total Outflows From Lake McClure + MID Water
Distribution System Losses (AF)
2012 -2014

Merced River Flows
DS CHDD
490,839
e _Water Transfers
In-District Deliveries '\ 3 66,028
712,863 e
. Stevinson
Y~ 78,943
MNWR
35,200
Thru System
Commitments
24,612

MID In-District Deliveries
Applied Acreage

2011 | 2012 | 2013 | 2014 [2015

Irrigated
Acreage

97,415 |104,480 101,802‘ 87,989 | TBD

—_—

Acre-Feet

) 263,194 | 309,340 265,613! 137,910 | TBD
Delivered

AF/Acre
Delivered
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Lake McClure Inflow

2,000,000
1,800,000
1,600,000
1,400,000

1,200,000

2010-11 2011-12 2012-13 2013-14 2014-15
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Snow Water Content — Inches

'Snow Depth, Water Equivalent, Inches

Elevation| : =
(Feet) Feb2 | Feb20 | APR1 |%APR1
2015 2015 Avg.

GINFLAT | 7,050 3.5| <1

Not |
Reportingi

TENAYA LAKE| 8,150 4.0

OSTRANDER |
LAKE 8200 | 75 7.5

Feb 5, 2009 Below Normal Year
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Jan 5, 2011 Wet Year
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Feb 20, 2015

Historical Lake McClure
End of October Storage

Lake McClure Storage, Acre-Feet
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2015 Water Management
Implementation Plan Highlights
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Overview

* In 4t Year of an Unprecedented 4 Year
Drought

* January 2014 - State Of Emergency
Declared By Governor Brown

* February 4, 2014 - MID Board of Directors
(BOD) Declares Local Drought Emergency

* September 23, 2014 - MID BOD Reaffirms
and Extends Declaration of Drought
Emergency through end of 2015 Irrigation
Season

2015 Water Management
Implementation Plan Highlights

* Limited Availability to Supplemental Water
Supply Pool Program (“Program”) in 2015
— Made Available by Conjunctive Groundwater
Pumping (Supplemental Supplies)
* Private Groundwater Wheeling

* Currently, No Available Surface Water Supply for
2015

— Currently, No Storage Available for MID Diversion
from Lake McClure

— Subject to Change Based on Future Hydrology
— Wait for March/April Hydrology to Develop
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2015 Water Management Implementation Plan Highlights
Supplemental Water Supply Pool Program

* Availability Based on Location of Parcel and Availability
of MID Well Service

— Limited Availability Due to the Reliance on Direct Diversions and
No Stored Surface Water Available for Diversion
Turnout Must be Located on MID Facilities Downstream of
Existing MID Groundwater Wells

112 Well Service Areas (WSA) Have been Developed

Potential Supplemental Supply Capacities of WSAs
Based on Existing Operational MID Wells

No Guarantees Can Be Made Regarding Their Continued
Operational Status (Update on MID Well Field Evaluation
Presented Below)

_ 2015 Water Managerfent Implerfiéntation Plan Highlights
~Supplemental Watgﬁ%ply Pool Program

-
. D Well Service Areas

Frigation Network
MID Boundary
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2015 Water Management Implementation Plan Highlights
Parcel Access to Supplemental Water Supply Pool
Program

' Annual |
. Permanent
Totals

32,48
39cfs

674 Acres
e 0.3 AF/ACI30 days —
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2015 Water Management Implementation Plan Highlights
Supplemental Water Supply Pool Program
N

173
2.7 cfs
84:Acres
1.9 AFIACI:’.(I) dayls

2015 Water Management Implementation Plan Highlights
Supplemental Water Supply Pool Program

* Current Status of MID Well Field Evaluation

- 2014

* 28 Wells Failed
* 10 Require Re-Drilling
* 17 Repaired (Pump Lowering/Other Rehab)

- 2015

* 168 Active Wells
-~ All Active Wells Currently in Service
—~ With Exception of 10 Re-Drills
* Pump Contractors On-Site and Scheduled Throughout
Summer
— Scheduled to Rehabilitate One Well Every Three Weeks If
Needed
Plans to Ramp Up as Necessary
— Drilling Contractor Scheduled (2-3 Wells)
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2015 Water Management Implementation Plan Highlights
Supplemental Water Supply Pool Program

* Out-of-Season Conjunctive Groundwater
— Available Through March 31, 2015

* Supplemental Water Supply Pool Program to Begin
April 1
— Applications for Service Due No Later than March 20, 2015

- Program Pricing Likely to be in Excess of $205/AF

Meeting Debt Covenant Requirement
~ 2015 First FERC Relicensing Debt Payment Due

Financial Reserve Policy Considerations — Preparing for Potential 5"
Drought Year

S50/Acre Prepayment Required at Time of Application
Per/AF Price Will be Set No Later than April 1, 2015 as Part of the
FY 2015/2016 Budget Adoption

2015 Water Management Implementation Plan Highlights
Supplemental Water Supply Pool Program

* Cannot Guarantee Program Water Availability Either
by Frequency, Rate or Duration

* Deliveries Will Likely be on Rotation Basis

* Supplemental Supplies Will Likely be Inadequate to

Grow Full Crop of Any Kind in Most Well Service
Areas

* Must Submit an Application to Be Eligible for
Program Supplies (due March 20t")
— Fill Out Right After Meeting
— Download Application from www.mercedid.org
— Will Be Mailed to Eligible Parcel Owners

— Obtain and/or Complete at Water Operations Area
Grower Meetings
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2015 Water Management Implementation Plan Highlights
Private Groundwater Wheeling

* No Daily Wheeling Fee

* Temporary Modifications to District Facilities for
Wheeling Purposes
— Considered on a Case by Case Basis
— Temporary Pump Permit Required (fee waived)
— All Temporary Infrastructure Costs Borne by Applicant

2015 Public Outreach and
Communication Plan

Appendix C
Page - 38



Merced Irrigation District T Agricultural Water Management Plan

2015 Public Outreach and
Communication Plan

| Activity
_ Board Meetings
ie s e eases . Activities Discussed on
Letters to Growers | Eollowing Slides
“Drought Watch” Web Page
Grower Meetings

Customer‘ Service
DSOs

2015 Public Outreach and Communication Plan
Short Term Scheduled Activities

Date | Activity
2/26/2015 | Press Release
2/26/2015 | Letter to Growers

3/3/2015 | Board Meeting
~ 3/17/2015 | Board Meeting
| Grower Meeting

MID Irrigation Operations
Area Grower Meetings in WSAs

1
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UC Cooperative Extension in Merced technical Presentation to Growers

Crop Water Use
Scott Stoddard

Depleted Moisture + Leaching Requirement

Application Efficiency

UC I University of California
CE

Agriculture and Natural Resources I Cooperative Extension

UC I University of California
CE

Agriculture and Natural Resources | Cooperative Extension
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Plant Available Water

Clay Silt Sand
(Merced) (Le Grand) (Atwater)

AWC, in/ft 0.75

Root zone, = 3-4
ft (crop)

Allowed 50% 50%
depletion

TOTAL PAW 3in i 1.5in

4l

capacity to hold the water!

UuC I University of California

Agriculture and Natural Resources ¥ Cooperative Extension

Leaching Requirement

Provided the water is of reasonable
qguality, leaching of salts may be
postponed in drought years.

UC I University of California
Agriculture and Natural Resources I Cooperative Extension
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IRRIGATION WATER QUALITY
General limit of vegetable crop tolerance :

Irrigation water content

L\ F Cl B E.C/TDS
No <115PPMor <100PPM <05 <0.75
restriction 5 megq/liter or ppm mmhos/cm
3 meglliter or 480 ppm
Severe > 460 PPMor >350PPM >2ppm >3.0
restriction 20 meg/liter or mmhos/cm
10 megql/liter or 1920
Ppm

University of Calif;rnia\

CE l Agriculture and Natural Resources | Cooperative Extension

Yield potential (%)

40 60 80 100 120
% of crop ET applied

University of California\

CE I Agriculture and Natural Resources ¥ Cooperative Extension
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1994 UC Davis drip irrigation trial

University of California\

CE i Agriculture and Natural Resources ¥ Cooperative Extension

University of California I

CE I Agriculture and Natural Resources ¥ Cooperative Extension
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Deficit irrigation for processing tomatoes

30
Qo
u'_J 25 Fruit set = Fruit ripening /
3 720 :
- = 15 § /
,<_:B e : / Seasonal crop
£ = 10 / water use :
-] 5 3 about 50% through
o / fruit set, 50% during
0 1 1 L= 1 1 1 1 1 1 1 alila .
: fruit ripening
o o 8 o o (=} o
o~ ({e] 0 o ™~
- -
Days after transplanting

UC | University quaIifornia\ .

CE Agriculture and Natural Resources ¥ Cooperative Extension

eight drip-irrigated fields P
compare ‘typical’ practice with more severe cu gcks .

UC | University of Califh
CE

Agriculture and Natural Resources ¥ Cooperative Extension
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.
e

In summary :
“* vegetable crops differ in their sensitivity to salinity and water stress
«* salinity is more a concern over seasons than within seasons

“ specific ion toxicity a minimal threat in most cases

“* water stress tolerance increases over the season. Reduce water late, not

early.

UucC | University o California BN
CE

Agriculture and Natural Resources | Cooperative Extension

UuC l University of California
CE

Agriculture and Natural Resources | Cooperative Extension
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Water use on annual crops
can be reduced and maintain reasonable yields

crop

Tomatoes 24 -28
Sweetpotatoes 28-30
Cotton 24-30
Small grains 12-24

UC I University of California
CE

Agriculture and Natural Resources ¥ Cooperative Extension

Drought Management for Grapes
and Stone Fruit

Maxwell Norton

UC I University of California
CE

Agriculture and Natural Resources | Cooperative Extension
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Permanent crops

Know what is down there

Go deeper than a shovel

Don’t irrigate just because you think you should

Agriculture and Natural Resources § Cooperative Extension

Grapes
Spray out or closely mow cover crops or weeds

Use herbicides to control weeds on berm
If non-cultivation, do not disc — preserve surface roots

Drip: apply less often but deeper irrigations to reduce total time that
soil surface is wet

Reduce fertilizer

Be ready to treat mites or leafhoppers to preserve functional leaf
area

UcC l University of California
CE

Agriculture and Natural Resources | Cooperative Extension
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Using pressure chamber or watching tendrils:
Avoid stress early in year - apply stress later from veraison to harvest

Excess water stress will reduce sugar and yields
If temperatures are high

In general can irrigate at 70% till veraison and increase
water stress after that.

Dropping crop will not necessarily reduce water use because
vines will grow faster — may need to if you don’t have

the leaf area needed to mature a full crop

Detailed program posted at: cemerced.ucanr.edu

UC I University of California
CE

Agriculture and Natural Resources § Cooperative Extension

Stone Fruit
Any moisture stress at all & probably reduce fruit size

Most critical periods are stage 1 and stage 3 of growth curve
Fear not making size = thin fruit early and heavily

Weed management same as grapes

Less fertilizer

Time irrigations so soil surface wet as little as possible

UC I University of California
CE

Agriculture and Natural Resources | Cooperative Extension
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Drought Management for
Almonds

Dave Doll

UC I University of California
CE

Agriculture and Natural Resources | Cooperative Extension

2 Strategies:

0-15% reduction: 16% or greater reduction:

RDI applied during June/Hullsplit Apply available water at the
period percentage of available ETc evenly
through the season

(1% ETc
CONTROL)

2% % 40

Seasonal Applied Irrigation (inches
Fig. 1. Annual pattern of nutmeat yield, 2004~ Appl i ! 205
200R. Frear hars are + 2 SF. (Goldnamer &t al., 2005)
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Growth and Yield will be Impacted:

*Reduction of kernel weights from current seasons deficit
*Reduction of growth and bud development reduces next
year’s crop

*Results will be compounded if deficit is continued into a

second (or third year)

*Yields will take two years at full irrigation to recover.

* Contact UC Cooperative Extension in Merced —
209-385-7403

 www.thealmonddoctor.com

* ucmanagedrought.ucdavis.edu

uC I University of California
CE

Agriculture and Natural Resources | Cooperative Extension
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Dry Year Crop Irrigation Tables

Surface Irrigation Dry Year

o 0 a
5 %\ n 2 E @ S S
= S > <5} <

< © = o c E = ﬂ o [} = < ] =)

c = Q c = = @ I =1 3 o S =3 o

] a £ o o) T 3 o © = a = < o)

o o < 5 £ o |5} .

put - I - () o

o L o j = k%)

@) n S
Jan 2.35 0.9 0.61 0.64 0.94 0.64 0.72 0.92 0.64 0.92 0.64 | 0.64 0.61
Feb 1.06 1.77 1.44 1.28 1.85 1.8 1.86 1.46 1.28 1.46 1.28 | 1.80 1.25
Mar 1.85 3.40 2.32 2.46 3.56 2.88 3.55 2.57 1.55 2.57 1.54 | 2.88 2.17
Apr 0.57 5.27 3.68 1.53 5.20 4,38 5.29 5.31 1.25 5.31 1.26 | 4.38 3.15
May 0.05 7.74 6.10 2.54 6.53 7.09 3.66 8.04 7.05 8.04 153 | 7.09 6.05
June 0 8.10 6.01 6.92 6.85 7.50 0.01 8.32 9.08 8.32 4.64 | 7.50 6.50
July 0.01 8.47 6.37 8.27 7.04 7.79 0.01 7.42 9.70 7.42 8.30 | 7.79 6.94
Aug 0 7.34 6.06 4.99 6.23 6.85 0 0.07 8.34 0.07 7.43 | 6.85 5.79
Sept 0.03 5.84 4.05 0.34 4.79 5.34 0.03 0.03 241 0.03 536 | 5.34 4.69
Oct 0 4.09 2.11 0 1.65 3.01 0 0 0 0 1.16 | 3.01 1.99
Nov 0.33 1.82 0.25 0.25 1.43 0.69 0.78 0.25 0.25 0.25 0.25 | 0.69 0.25
Dec 0.11 1.53 0.14 0.14 1.45 0.14 0.37 0.14 0.14 0.14 0.14 | 0.14 0.14
Annual | 6.35 | 56.27 | 39.14 | 29.36 | 47.51 48.1 16.29 34.52 41.68 | 34.52 33.54 | 48.1 | 39.54
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Sprinkler Irrigation Dry Year

o 0 g
S| @ " e | o | 8 e}
= S = o] T
£ © S 2 c 8 2 2 o £ 5 O =
z = e S = = @ @ = o = > o
S S £ o o 8 g o «© a = < )
o (@) < 5 < (o) ) .
a w o = 2 @
O n S
Jan 2.35 0.90 0.61 0.64 0.94 0.64 0.72 0.64 0.92 0.64 0.64 0.61
Feb 1.06 1.77 1.45 1.28 1.85 1.80 1.86 1.28 1.46 1.28 1.80 1.25
Mar 1.85 3.40 2.33 2.46 3.56 2.88 3.55 2.03 2.57 1.55 2.88 2.23
Apr 0.57 5.27 3.68 1.48 5.20 4.38 5.29 1.16 5.31 1.26 4.38 3.19
May 0.05 7.74 6.12 2.57 6.53 7.09 3.66 4.06 8.04 2.11 7.09 6.12
June 0 8.10 6.03 6.89 6.85 7.50 0.01 8.02 8.32 4.60 7.50 6.44
July 0.01 8.47 6.32 8.27 7.04 7.79 0.01 6.84 7.42 8.31 7.79 6.87
Aug 0 7.34 6.08 5.01 6.23 6.85 0 0.41 0.07 7.44 6.85 5.92
Sept 0.03 5.84 4.06 0.35 4.79 5.34 0.03 0.03 0.03 5.36 5.34 4.53
Oct 0 4.09 2.12 0 1.65 3.01 0 0 0 1.31 3.01 2.07
Nov 0.33 1.82 0.25 0.25 1.43 0.69 0.78 0.25 0.25 0.25 0.69 0.25
Dec 0.11 1.53 0.14 0.14 1.45 0.14 0.37 0.14 0.14 0.14 0.14 0.14
Annual 6.35 56.27 39.18 29.35 47.51 | 48.10 | 16.29 | 24.86 | 34.52 | 34.24 | 48.10 | 39.63
Drip/Microspray Irrigation Dry Year
I} n
—_ =}
5 9 n S S
= () (2] @ E =]
£ g 5 g o IS < S
< = e S = ° i) S
= = = £ £ p 3 a}
o) o <_( (@] [} .
i’ — [ o o
o L = R4
n =
Jan 2.35 0.9 0.61 0.64 0.92 0.64 0.61
Feb 1.06 1.77 1.40 1.28 1.46 1.28 1.25
Mar 1.85 3.40 2.31 2.03 2.50 1.54 2.09
Apr 0.57 5.27 3.85 1.13 5.06 1.26 3.16
May 0.05 7.74 6.40 3.75 7.78 1.16 6.11
June 0 8.10 6.60 8.05 8.14 4.37 6.47
July 0.01 8.47 6.89 7.17 7.17 8.46 6.71
Aug 0 7.34 5.96 0.64 0.07 7.63 5.84
Sept 0.03 5.84 4.41 0.03 0.03 5.50 4.36
Oct 0 4.09 1.93 0 0 1.50 2.07
Nov 0.33 1.82 0.25 0.25 0.25 0.25 0.25
Dec 0.11 1.53 0.14 0.14 0.14 0.14 0.14
Annual 6.35 56.27 40.76 25.1 33.52 33.72 39.06
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APPENDIX D

NOTICE OF PUBLIC HEARING & PLAN PREPARATION, AFFIDAVIT OF
PUBLICATION & PLAN ADOPTION RESOLUTION

NOTICE OF PUBLIC HEARING

Notice is hereby given that the Merced Irrigation District (MID) will hold a public hearing
Tuesday July 5, 2016 at 10:00AM at the City of Merced Civic Center, located at

678 W. 18 Street,t o di scuss dr af't updates to MnDRBan 2015
(AWMP).

Recent changes in California law requires agricultural water agencies in California to update their
AWMPs to include, among other things, a detailed drought management plan. To meet this requirement,
MID has drafted updates to its exigiAWMP to include a drought water management plan, information
regarding water supply and demand, various programs policies and efficient water management practices.

The MID Board of Directors will hold a hearing to receive and consider public commenke araft
updates to its AWMP. A draft revised AWMP is available for review on the MID website at

www.mercedid.org

Written comments prior to the hearing should be directed to:
Hicham Eltal
Merced Irrigation Digict
P.O. Box 2288
Merced, CA. 95344
Or for any questions please contact Hicham Eltal at (2092854.

Appendix D
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APPENDIX D

AFFIDAVIT OF PUBLICATION

This space reserved for County Clerk’s Filing Stamp

Declaration of
(2015.5 C.C.P)

STATE OF CALIFORNIA )
) ss.
County of Merced )

| am a citizen of the United States and a resident of
the County aforesald; | am over the age of eighteen
years, and not a party to or interested in the above
entitled matter. | am the principal clerk of the printer
of the Merced Sun-Star, a newspaper of general

circulation, printed and published in the City of "°.'.’“g‘,{'“'%’,‘:,‘:"’.g,, e
Merced, County of Merced, and which newspaper ..”ﬁ,"g], '{,"&“’u"c"mmﬁ;"”rm
has been adjudged a newspaper of general erced Clvie Conten: s
circulation by the Superior Court of the County of AN R R
Merced, State of California, under the date of July :‘&%‘:‘Jﬁ" aw re:
14, 1964, Case Number 33224 that the notice, of ﬁm&“&"’&.: opancies
which the annexed is a printed copy, has been amug:;;mmmmue
published in each regular and entire issue of said mn&: A "hﬁ
newspaper and nol in any supplement thereof on :ln:lMP 10 Iz:ln‘a :? arvm"m
the following dates, to wit: gerdoa waler Suboly. Ond e
&rw ‘mmn DOIIES ong st

JUNE 15, 18, 22, 25, 29, 2016 e, 10" Boord el Birecios i
JULY 2, 2016 B 22 R o o s e

m-;-”coum P. A droft rovised

o Dmg? %mmlumlfn

1 certify (or declare) under penalty of perjury Weine ua” 5 prior 10 T hece-
that the foregoing is true correct, Hikhom Eial b .
o lon District :

M, e p——
R

Signature
JULY 2, 2016

Proof of Publication - Merced Sun-Star, P.O. Box 739, Merced, California 95341 - Phone 722-1511
Adjudged a paper of g | circulation by court decrea No. 33224 dated July 14, 1964
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APPENDIX D

PLAN ADOPTION RESOLUTION

MERCED IRRIGATION DISTRICT
RESOLUTION NO. 2016-17

RESOLUTION ADOPTING THE MERCED IRRIGATION DISTRICT AGRICULTURAL WATER
AGEMENT PLAN D SUPERSEDING THE DISTRI 1

AGRICULTURA NAGEMENT PLAN EXEMPTION RELATING
THERETO

WHEREAS, the Board of Directors of the Merced Irrigation District adopted its existing
Agricultural Water Management Plan on September 3, 2013 pursuant to the Water Code Section
10900 et. seq.; and

WHEREAS, the District has prepared an update to its Agricultural Water Management Plan,
pursuant to Water Code Section 10800, et. seq., Section 10900 and Section 10608.48, including
recent modifications effective November 2009; and

WHEREAS, the California Water Code, as amended by Senate Bill X7-7 in 2009, requires
agricultural water suppliers to prepare and adopt Agricultural Water Management Plans; and

WHEREAS, in addition to the components of the previous adopted plan, the current plan
includes a Drought Management Plan per Governor Brown issued Executive Order B-29-15 on April
1, 2015, directing agricultural water suppliers to include a detailed drought management plan (DMP)
that describes the actions and measures the supplier will take to manage water demand during
drought; and

WHEREAS, the District has held a properly noticed public hearing to receive comments on
the adoption of the proposed revisions to the Agricultural Water Management Plan as required by
Sections 10821 and 10841 of the Water Code and Section 6066 of the Government Code; and

WHEREAS, the California Environmental Quality Act (CEQA) and the Water Code exempts
certain projects from the environmental review process, including Agricultural Water Management
Plans created pursuant to Water Code requirements, which are exempt from compliance with CEQA
pursuant to applicable provisions of state law including Water Code §§10851 and the general
exemption provided for under the CEQA Guidelines §15061; and

WHEREAS, staff has conducted a review of the Agricultural Water Management Plan and
CEQA and has presented that review to the Board, including its corrective action plan for compliance
with SBX 7-7 measurement requirements.

NOW, THEREFORE, BE IT HEREBY RESOLVED THAT:

b H The recitals hereto are true and correct, and are incorporated herein.

2. The Merced Irrigation District Agricultural Water Management Plan as presented and
prepared in accordance with Senate Bill x7-7, attached hereto as Attachment ‘A’, is adopted
and supersedes all previous agricultural water management plans.

3. The Board determines that the Agricultural Water Management Plan referenced herein is
exempt from compliance with CEQA pursuant to applicable provisions of state law including

Appendix D
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Water Code §§10851 and the general exemption provided for under the CEQA Guidelines
§15061. The Board authorizes the General Manager or General Counsel to sign and file &
Notice of Exemption if said officers deem it appropriate or desirable.

4. The General Manager or his designee is authorized to submit copies of the Agricultural Water
Management Plan to agencies and entities as may be appropriate or desired.

5. The Agricultural Water Management Plan shall be posted on the Merced Irrigation
District web site, and made available for public review, no later than 30 days from this date.

PASSED AND ADOPTED by the Board of Directors of Merced Irrigation District this 5 day of July,
2016, by the following vote:

Ayes: Directors: Gonzalves, Long, Marchini, Pimente!
Noes: Directors: None
Abstain: Directors: None
Absent: Directors: Koehn
‘ / Jﬂ"\’” :
David Long / Scott Koehn ¥
President Vice President/Secretary
Merced Irrigation District Merced Irrigation District
Appendix D
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APPENDIX E

MERCED GROUNDWATER BASIN
REGIONAL GROUNDWATER MANAGEMENT PLAN

The Merced Groundwater BasirGroundwater Management Plan Update is available on the
MAGPI website at http://magpigw.org/index.cfm/groundwatananagemenplan/ or available
onhard copy at the MID Library located at the MID Main office, 744 W. 20th Street, Merced.

Appendix E
Page - 1



Merced Irrigation District T Agricultural Water Management Plan

APPENDIX F
WATER MEASUREMENT DOCUMENTATION AND REPORTING

CCR 8597.4(eReporting in Agricultural Water Management Plans

The California Water Code, CWC 810608.48 (b) (1) stipulates that Agricultural water suppliers shall:
ifMeasure the volume of water delivered to cust ome
(@) of Section 531.10 and to i mplement paragraph (

This appendixincludes required documentation regarding compliance with the Regulatidris
organized as follows:

1. Background
A. ExistingOn-Farmlrrigation Systems

B. MI D Bxssting TurnoutConfigurations
C. ExistingFlow RateMeasurementonfigurations

2. Analysis and Evaluation of Existing Flow Measuring Devices (CCR 8597.4(a)(1))
A. Inventory and Attribute Classification of Delivery Structures
B. Protocols for Fieldlestingand Evaluation of MeteGate TurnouConfigurations
C. Results, Step 1, Metéate Evaluation

3. Water Measuremei@orrective Action Plan (CAP)

4. Approved Measurement Devices and Meters

1. Background

Prior to performing an evaluation, it is important to understand and categorize the various infrastructu
and operational components that impact measurement at the turnout. Major components include on farm
irrigation systems, turnouwtonfigurationsand flow rate measurement configurations, eatiscussed in
more detail below.

A. Existing OAFarm lIrrigation Syems

Existing onfarm irrigation systems can be generally classifiedtintee majorccategories:

1. Open Flow systems (gravity)
2. Pressurized Systems
3. Integrated Systems
Open flow systems are typically associated with flood or furrow irrigation methods, while
pressurized systems are typically associated with sprinkler systems, mircomist systems, drip,
impact sprinklers, etdntegrated systems are designed to serve olte bat haveprivate piping
or ditch connections that can convey MID wagappliesto other fields.
B.aL5Q& 9EA&GAY3 ¢dzNy2dzi /2y FAIdzNI A2y &

Generally speaking, there diee primary types of turnouts at MID:

Appendix F
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Upright structures

Canal gates on headwalls

Slant structures

Concrete boxes on pipelines

Other turnout configurations inclurgy:

a. Concrete Standpipes on pipelines

b. Booster Pump or Groundwater Well Systems: These systems typically discharge to a
pipeline that then serves one or more growers by comngcti t o t hmpeliges,o wer s 6
standpipe oboxes

c. Presure Boxes: Concrete boxes wipouredin-place top (i.e., not open top concrete
box).

d. Alfalfa valves on an MID pipeline

e. Inline valves

f. Other nonstandard configurations

Flow through each primary type of turnout is typically controlled with a canal gate (such as a
standard Fresno Valve C101 gate), while delivery flows through booster pump and groundwater
well systems are dependent on the specific installation configueatibinclude canal gates, gate
valves, butterfly valves and other methods.

a b wbdE

. Existing Flow Rate Measurement Configurations

There are two primary measurement configurations within MID, metered turnouts anejaieter
turnouts.

Metered Turnouts

Flows to fields measured with a meter, such as the McCrometer Propeller Meter or other MID
approved, factory calibrated meter, can be associated with any of the aforementioned turnout
configurations. MID staff regularly reaekistingmeters, typically oncper week, to determine

the volume of water for billing purposes. In practice, the DSO enters the current meter read into
the operations database, which subtracts the previous meter read and calculates AF for billing
purposes. Metered installations areitgtly serving Pressurized Irrigation Systems, although a
few Open Flow Systems have installed meters.

Meter-Gate Turnouts

Flow rates througimetergate structureare measured with a canal gate. Canal gates, such as a
standard Fresno Valve C101 gatetatied vertically and including a downstream measuring
vent, provide instantaneous flow readings based on a manufacturer specific rating table and the
differential head across the gate and the gate opening. These configurations typically serve
Open Flow Sgtems, although some Pressurized Irrigation Systm@aneasured using this
method.Measuring with a canal gate consists of taking measurements of the head differential
across the gate and the gate opening. These readings are compared to a ratingntabhée fro
gate manufacturer, which correlates to an instantaneous flow rate. The instantaneous flows are
then multiplied by the duration of the irrigation event to determine the volumetric total which is
used for billing.The DSO enters the instantaneous fiate,delivery start time and end time,

as well as the time and value of any flow changes, into the operations database, which performs
the acrefoot calculation for billing purposes.

Appendix F
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This methodis used for upright structures, canal gates on headvails, deliveries from
concrete boxes and standpipEtow rates through slant structure metmtesare estimated

from a combination of available tools, such as measuring flow in grower ditchessairop
science relationships and estimated ETc values, magdhe flow upstream and downstream

of the turnout, estimating flows based on the specifications and quantity of sprinkler heads or
other distribution devices, etc. Flow rate measurement technfqudarnouts classified as
IOt her 6 ar e usddrorother metetgate niedsorament structureepending on
the turnout det ai -fasn iragation systera.Metgrgaiewraeasiiremend n
configurationsare typically measured once during an irrigation and as needed depending on

changingcondiions.

2. Analysis and Evaluation of Existing Flow Measuring Devices
(CCR 8597.4(a)(1))

An analysis and evalwuation of MIDOs existing
under the 2013 AWMP. A summary of that effort is presented hérgilease refet o M| D6 s
AWMP (http://www.mercedid.com/index.cfm/waterfagtermanagemenplan) for protocols and other

detailed information regarding the evaluatidrhis section includes:

A. Inventory and Attribute Classification of Delivery Structures
B. Protocols for FieldTestingand Evaluation of MeteGate Turnout Configurations
C. Results Step 1, MetetGate Evaluationf Measurement Certification

Detail ed
are reported herein.

protocols and resul ts

A. Inventory and Attribute Classification of Delivery Structures

2011 was used as

met e
2013

adite turrfo coafiguaatiopss i s an

repr esent agate actvities.fSinake 2041, Mhe st r i ¢

region has been in a drought and later years may not be representative of full turnout activity. An

inventoryand attribute classificatioof all turnoutsactive during the 2011 irrigation season (i.e.,
operated and servaehter in 2011) was performeResults are presented in Tabld F

Page - 3

Table F-1
Turnout Inventory and Classification
Meter-Gate Turnouts Metered Turnouts
Turnout Type
Quantity | Acreage Served | Quantity | Acreage Served
Upright Structure 689 36,554 196 12,237
Slant Structure 368 13,549 127 5,656
Concrete Box 213 9,637 87 4,527
Other 55 3,163 111 9,033
Concrete Headwall 46 2,212 14 1,396
Stand Pipe 45 1,640 17 800
Total 1,416 66,755 552 33,649
Appendix F
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B. Protocols for Field Testingnd Evaluation of MetetGate Turnout Configurations
1. Selection of Turnouts for Evaluation

The Regulation requires:
a. Arandom sample of Xpercent of each turnout type must be evaluated for compliance.

b. Twentyfive percent of the evaluated turnouts shall meet the accuracy criteria of +12
percent for that Aturnout typeodo to be consi

There are a wide range of field sizes within MID, thus, a random sample set based on a
percentage ofach turnout typenay only represent a small portion of total water @eéd to

the District. To correct this delivery volume bias, a sampling procedure basachout type

and acreageather than just theirnouttype was adopted.

TableF-2 shows the total quantity and acreage served for each turnout configuration and the
guantity and acreage served for each evaluated turnout configuration. As shown, the turnouts
selected for evaluation provide service to at least 10 percent of the acreage served by each
turnout configuration.

Table F-2
Turnouts Selected for Evaluation
Total Active Turnouts Turnouts Selected for Evaluation
0,
TmOUETYPE | ety | ASTSRSE | ouanuy | Acrease | A2 E0d
Served
Upright Structure 689 36,554 63 5,611 15%
Slant Structure 368 13,549 NA NA NA
Concrete Box 213 9,637 20 2,158 22%
Other 55 3,163 NA NA NA
Concrete Headwall 46 2,212 4 220 10%
Stand Pipe 45 1,640 6 286 17%
Total 1,416 66,755 NA NA NA

Certain turnout configurations were not selected for evaluation, as it was determined that they

do not provide accurateneasurement sufficient to meet the Regulation. These turnout
configurations are included in the water measurement CARd included turnout
configurations #ASlIlant Structureo and AOthero

2. Protocols for Field Testing and Evaluation

To verify whether ametergate turnout configuration meets the requirement of the
Regulation, an independent flow test would be required for each @Bth&nouts selected

for evaluation, similar to those performed on metered turnouts. Due to the logistical
difficulties with t hat approach and District staff os
evaluation was designed to be performed in two steps:
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a. Determine which turnouts donét comply by na

i. For example, the manufacturer of Calco gates, MD t ypi c al canal |
developed a rating table for CalcogaBa s ed on MI D6s past expe
and calibrating these gates on District turnouts, it has been determinedr ttrad f
rating to be accurate, certain physical installation patemmenust be valid. Some of
the parameters includénits on thehead differential between the upstream and
downstream sides of the gate, the location of the downstream measuring well and
the actual structure width on either side of the gate.

i. If a sufficient number of turnouts failed to meet the physical configuration
requirements, then final flow test verification would not be necessary, as the turnout
configuration woulde considered necompliant with the Regulation.

b. If a sufficient number of turnoutmeet the physical configuration requirements, then
perform a final verification flow test of each of the selected turnouts. These results would
then be used to determine if the turnout configuration meets the Regulation

D. Results, Step 1, MeteGGate Evalation

For each of the metgyate turnout configurations evaluated, more than twkweypercent of
each configuration failed to meet the Step 1 criteBiased on these results, each mgtde
turnout configuration is considered not compliant with thegiation and Step 2 of the
evaluation is not required.a€h meteigate turnout configuration isonsidered not compliant
with the Regulatiorand is included in the water measurement CR&bleF3 presents the results
of this evaluation.

Table F-3
Results, Step 1, Meter-Gate Evaluation
Turnout No. No. | No. % Fail
Configuration Evaluated | Pass | Falil (Criteria < 25%)

Concrete Box 20 1 19 95%
Concrete Standpipe 0 100%
Concrete Headwall 4 0 4 100%
Upright Structure 63 2 61 97%

3. Water MeasurementCorrective Action Plan, CAP

This water measureme@®iP is intended to ensure that the District:
1 Achievescompliance withthe fow measurementomponent of SBX -7 (the Regulation)
T Provide Reasonabl e Policy Guiding Districtos

Based on the required turnout evaluations, metered turnout configurations were deemed compliant with
Regulation while all metegate turnout configurations were deemed-nompiant with theRegulation

and corrective actions are included in this CAP to bring thecoampliant turnouts into complianddon-
commercial water accounts are not subject to this CAP as they are exempt from the Regulation.

Appendix F
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A. Certification
Certification ofnew or eplacemenmeasuremendevices shall be as follows:
1. Laboratory Certified: + 5 Percent by Volume
2. Non-Laboratory (Field) Certification: £ 10 Percent by Volume

B. Measurement Device Location

Standards for masurement deviclcationsusedto measureMID water supplies shall be as
described hereinWherethe standard location is infeasiblas determined by MIDxhe District
will determine alternate location(s)

1. Pressure Systems: Incorporated intefarm system (unless requested otherwise by grower)
2. Openflow systems

a. Measurement shall be at the turnout or immediately downstream
b. If afield uses more than one turnout, measurement shall be at each turnout
c. Alfalfa valves on an MID pipeline: Measure before and after valves if feasible

3. Boosters pumping fromID facility: Downstream piping of booster pump
4. Deliveries to multiple growers via private ditches/pipelines
a. In-Di strict Parcels: Measure at MIDO6s | ast

b. In-District/Outof-District Parcels: Measurement location(s) sufficientiridividually
measure alMID water supplies to both District and Outof-District parcels connected
to same offarm system

C. Measurement Configuration Requirements

When implementing measurement improvements, the following measurement configuration
standardsnust be metWhen the standardconfigurationis infeasible as determined by MiQhe
District will determine alternateonfigurations

1. MeasureMID water supplies separately from private groundwater supplies without need for
operational coordirteon

2. Can measure aMID water supplies by ensurintbat there ar@o built in bypasses around
meters (alternatively, bypass shall be metered)

3. CanseparatelymeasureMID water supplies to bothn-District and Out-of-District parcels
connected to same darm system

4. Meter installationgo allow for independent flow testing, where feasible
D. Implementation
Measurement improvements shall be implemented at all fgaterturnouts.
Metered turnout configurations have been determined to meet the Regulation eodective
actions are required. However, for improved water management purposes and to ensure that MID

continues to be able to achieve accurate measurement to existing metered fields, the District will
initiatean ongoing existing metered turnout idistéon evaluatiorand improvemenprogram.

Appendix F
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Prioritization

Measurement mprovementsand the installation evaluation and improvement progsdmall be

implemented iraccordance with the following prioritization:

1. Existing meteigate turnouts

a.

Initiate meastement improvements when grower modifies itsfamm system or makes
turnout (s)

modi ficati

ons

to t

he Di

stri

ct 6s

Initiate measurement improvements to all mejate turnouts, regardless of whether any

modifications are being made to anfanm system obistrict turnout in accordance with
the schedule shown in Table F4, Me@aite Measurement Improvement Prioritization

Schedule

Table F-4

Meter-Gate Measurement Improvement Prioritization Schedule

Parcel Acreage

Cumulative Acreag&ervedby

Measurement Improvements

) Schedule Parcel Size Rang
Grouping
Total Percent of Total

>500 574 1%

400-500 3,235 5%

300-400 6,885 10%

200-300 13,804 21%

70 to 500+ Years 1-5

100-200 27,736 42%

90-100 30,580 46%

80-90 32,708 49%

70-80 37,204 56%

60-70 40,037 60%

40to 70 Years 6-10 50-60 44,109 66%
40-50 47,521 71%

30-40 54,980 82%

20to 40 Years 11 - 15

20-30 58,879 88%

10-20 65,416 98%
0to 20 Years 16 - 20 5-10 66,666 100%
<5 66,755 100%

2. Existing meteredurnouts

a.

Initiate installation evaluation and improvement program activities when grower modifies

itsonf ar m

system or

Appendix F
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b. Initiate ongoinginstallation evaluation and improvement program to all metered tig;nou
regardless of whether any modifications are being made to-farrarsystem or District
turnout.

Implementation Process

Once measurement improvements are triggered @afiplicable prioritization schedulhe following
activities will occur unlessother implementation processes are determined to be more effective, as

determined by MID

1. Metergate turnouts

a. MI D wi | | eval uat e t he t u r-farmusystem turnoatl udi ng
configuration and existing measurement configuration and designomjgie
measurement improvements.

b. Grower will be required to construct said improvements within 12 months of being
advised in writing of the need to construct improvements and being provided with the
measurement improvement design.

c. When measurement impmments serve more than one field (i.e. where measurement is
at MIDbds |l ast point of control delivering t

d. MID will notify each grower served by said turnout that measurement improvements will
be implemented

2. Meteredturnouts
a. Evaluate current metered turnout installations for compliancethétiCAP

If the evaluatbn determines that the existing measurement configuration does not meet
the requirements of this CAP

i. MID to determine required easurement improvements, iading system
configuration changes and/or additional meter installation(s).

i. MID will coordinate with grower regarding necessary -farm system
configuration changes.

iii. Grower will be required to construct said improvements within 12 months of
being advisedin writing of the need to construct improvements and being
provided with the measurement improvement design.

b. For planned oifiarm or turnout modifications initiated by grower, ID will review
grower 6s planned modificati on®indudingthpr ovi de
number, location and type of meteas well as any efarm modifications, nexssary to
comply with the CAP.

c. Flow MeterMaintenance Program

i. MID to perform flow tests on existing metets certify their accuracy meets
requirements of this &P.

ii. If flow test indicates meter does not meet MID accuracy requirements of this
CAP, MID will perform maintenance and calibrate or replace said meter (in
coordination with grower).

Appendix F
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4. Approved Measurement Devices and Meters

MID will design required measurement improvements, including determininige¢bgon(s) andype of
meter(s) or measurement device(s) that are requiiake to the wide variety of turnout and-tarm
irrigation system configurations, more than one typmeter and measurement device will be required to
implement measurement to every water account.

The type of meter selectddr a specific turnout or fielavill depend on whether the meter is measuring
unfiltered surface water or is located downstreamaofilter station. Each meter may have certain
operational parameters that must be considered to determine whether it is applicable in a specific
installation, such as minimum and maximum flow rates or veloclMifr®re measurement at the turnout

is requied, the selection of a measurement device will be dependent on the physical configuration of the
turnout.

Table F7, Approved Measurement Devices and Meters, contains a list of currently approved meters and
measurement devicas well as estimated costs the metersfor various applicationsNote that the
estimated meter costip not include installation costs or costs associated with downstream piping or
structure modifications (which will be necessary at numerous turnouts and sdarenasystems)This

is not afinal list. There areimited devicesor meterswith a long service history in the agricultural
industry. MID is continuing to grform research angilot testdevices and etersand is ontinuing to

work with vendors, Cal Poly ITRC anatherirrigationdistrictsto develop cost effective jable options

for turnout andon-farm measuremendevicesand meters.

Table F7
Approved Measurement Devices and Meters
(will continuously be evaluated and updated)
ApprovedLocations
Device/Meter Av;ie;t;le OnFarm System
Unfiltered | Filtered | Turnout
Water Water
_ nény ¢ Yes Yes Yes
Mag Meter, Full Bodied Flanged
08MHE Yes Yes Yes
Mag Meter, Saddle Insertion néeuH € TBD Yes TBD
Mag Meter, Insertion H&pc € TBD Yes TBD
Propeller Meter, Open M FEH § No Yes No
Propeller Meter, Saddle, Trash Shredd] n éuc € TBD Yes TBD
Propeller Meter, Large Diameter Sadd| ™ y-G c & No Yes No
Turnout Meter Gate HIMEY § No No Yes
Appendix F
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APPENDIX G
WATER MANAGEMENT IMPLEMENTATION PLAN (WMIP)

WATER & POWER APPLICATION AGREEMENT
Private Groundwater
Water Reallocation Private Groundwater Wheell
ing Exchange
Tenant may complete for Owner if an existing Owner/Tenant Agreement is cn file at MID,
CONTRIBUTING PARCEL
Owner{s):
If owner is a business, please include name of authorized representative.
Water Gross
Account Frigated
Number: APN{s): Acres:
Lessee:
Phone
Address: Number.
City, State, Alternate
Zip Number
RECEIVING PARCEL i
Owner{s):

If owner (s a pusiness, please Include name of authorized representative.

Water Gross
Account Irrgated
Number: APN{s). Acres!
| Lessee: |
Phone
Address: Number:
City, State, Alternate |
Zp Number:
Reallocate X = {cal culated acre feet)
Gross Irrigated  Acre-Feet
Acres per acre
c Existing Alfocatian.
.Q Contributing Parcel Receiving Parce:
= AF AF/AC AF AF/AC
8 Used MID water within the last three years? Clrdie one: Yes/No
- Resulting Aliccation:
g Contribut'ng Parcel Recniving Parce!
o AF AF/AC AF AFIAC
March 5, 2013 Page1of6
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Private Groundwater
Wheeling

Contributing Parcel
Private Pump Properly Installed Flow Maeter (circle one): Yes/No
Estimated

Irvigation Operations:

Net Volume at Recelving Parcel = volume @ pump - {0.05 x x volume @ pump)

For multiple separated events of Groundwater Wheeling, grower shall obtain signed approval from Irrigation
Operations,

Water whaaling fee of § /
A loss of 5% per mile will be calculated from the volume being delivered to receiving parcel
Costs for exchange will be the responsibility of the Contributing Parcel

Requires a flow meter (see General Provisions on the following page)

Yield:

Approved Denied

number of miles

Contributing Parce! Tender Area: Canal/Lateral:
Receiving Parcel Tender Ares: Canal/Lateral:
Private Pump Properly Installed Flow Meter {circle cne): Yes/No
Estimated
Yield:
*  Water whesling fee of § /
o Aless of 40% lump sum will be calculated from the valume being delivered to receiving parcel
o Costs for exchange will be the responsibllity of the Contributing Parcel
* Requires a flow meter (see General Provisions on following page)

Net Volume at Receiving Parcel » volume @ pump ~ {0.4 x volume @ pump)
Approximate date of discharge:

Date receiving water:

_jPrivate Groundwater Exchange

(Must be within 30 days)
Groundwater
g Water Reallocation Groundwater Wheeling Exchange
o
3
§ DEPUTY GENERAL MANAGER:
Approved /Denied
March 5, 2013 Page2cof6
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2013 Irrigation Season
Water Management Implementation Plan

This Water Management Implementation Plan (Plan) provides a framework for monitoring and
accounting for water deliveries that provides MID growers flexibility regarding the use of both MID and
non-MID water supplies, while helping to ensure that the following water management cbjectives are
achieved:

1. Maintain equitable service to all MID growers
2. Meet the District's reservoir carryover storage goal at the end of the season
3. Control and properly account for all water conveyed through MID facilities, including both
surface and groundwater supplies
To achieve these objectives, guidelines have been developed that will govern the following practices:
e General guidelines
e  Account Setup
* Allocation Management

e Groundwater Wheeling and Groundwater Exchange Management

General Guidelines

1. The Manger of Water Operaticns or designee shall make all necessary MID determinations
regarding compliance with these guidelines.

2. Requests to implement any described transaction may be denied on a case-by-case basis if such
transaction is determined to be detrimental to the District achieving its water management
chjectives for the season,

3. Water orders and deliveries shall be initiated per the established MID Water Distribution Rules
Governing Distribution of Water, except where provisions in this palicy may differ.

4, Tall water may not be discharged Into the MID water conveyance system, It is not re-
allocatable, wheelable, or exchangeable,

Account Setup:

1. Water Accounts cansist of portions of one or maore parcels that are farmed as a unit.

2. Customer accounts (or Customer ID’s or Billable Accounts) consist of one or more water
accounts owned by the same entity.

3, Growers may establish a Master |10, which would consist of two or more Customer accounts.
Prior to establishing a Master 1D, an authorized representative from each Customer account
must sign the required Master ID Setup Form.

March 5,2013 Page 3 of 6
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Allocation Management

1. All water allocations are at the parcel{s) level, which are managed by a Water Account, and are
based on gross irrigated acres (parcel acreage) contained within the Water Account.

2. Annusliy, the MID Board of Directors {the Board) will determine the surface water allocation for
MID growers (Growers), including both Class | and Class Il water users, on an AFfAC basis.

3. The Board has authorized a Supplemental Water Supply Pool Program (Program) to Class | water
users through groundwater pumping.

a. For 2013, Supplemental Water Supply Pool Program water will be charged out at
$73.25/AF.

b. Supplemental Program water cannct be reallocated, wheeled or exchanged.
This is a voluntary program.
d, Garden Heads (parcels less than 5 acres) are not eligible far this Program,

e. See the document “Supplemental Water Supply Poal Program (February 18, 2013)" for
more information regarding the Program.

4, A Growers' total water allocation for the season will consist of the surface water allocation and
any Program water subscribec to.

a. Once a Grower has subscribed to supplemental Program water, this “zllocation” will be
added to their surface water allocation for the 2013 irrigation season,

k. From this point forward, each Water Account will have a total allocation consisting of
both the surface water allocation and the supplemental Program water subscribed to.
For example, if the available surface water allocation is 2.4 AF/AC and 0.6 AF/AC of
supplemental Program water is subscribed to, the total allocation for that Water Account
for the season will be 3.0 AF/AC.

5. Total allacations will be managed at the Customer ID or Master ID level, where possible.
6. Growers may reallocate all or a portion of their surface water allocation to another Grower.

a. Growers that want to reallocate all or a portion of thelr surface water allocation to
another MID Grower must complete the appropriate form and turn it into Customer
Service.

b. Water reallocations amongst and between Growers will be at the Water Account level.
In cther words, both parties to the transaction must identify the individual water
account{s) associated with their Customer |D that water will be realiocated from and to.

¢. There are no additional charges for in-District water reallccations.
d. No water reallocations shall be allowed from garden heads.

e. No surface water allocation can be reallccated to lands outside of MID, such as SOI
grounds.

f. Water cannot be realiocated from a Water Account that has not received MID surface
water or groundwater sufficient t© grow a crop within the three previous irrigation
seasons, as determined by MID.

March 5, 2013 Page 4 of 6
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Private Groundwater Wheeling and Private Groundwater Exchange Management
Definitions:

1.

Private Groundwater Exchange: The exchange of MID canal water at a receiving parcel
with discharged private well water into District facilities from a contributing parcel. (e.g.,
downstream contributing parcel exchanging water with an upstream receiving parcel, or
a West Division receiving parcel exchanging with an East Division contributing parcel).

Private Groundwater Wheeling: The act of conveying private well groundwater
discharged from an upstream contributing parcel through an identified portion of the
MID conveyance system to a downstream receiving parcel,

2. General Guidelines:

b.

Growers must complete the Private Groundwater Wheeling/Private Groundwater
Exchange (wheeling/exchange) Request Farm to be considered for wheeling/exchange.
After review and approval of the request by MID, wheeling/exchange shall be allowed
between in-District parcels. Approval of the request is subject to the guidelines
discussed below.

The District retains complete control over use of its distribution system and facilities.
Restrictions limiting the wheeling/exchange of water will be imposed at the District's
sole discretion when it deems necessary in arder to meet its water management
abjectives for the season.

All private wells discharging into MID conveyance facilities must be equipped with a
properly installed and calibrated flow meter prior to the date of groundwater wheeling
or groundwater exchange:

.
i,

There are no exceptions to this requirement.

The meter must be installed in accordance with the manufacturer's
recommendations (instantaneous flow rate and totalizer required).

Calibration statements are required and must have been cbtained by the use of
an outside contractor acceptable to MID. Statements must be current {within
the last 24 months preceding the wheeling activity),

If necessary, MID will perform or have an outside contractor perform a flow test
to properly calibrate 2 meter. The wheeling applicant will be billed for such
tests,

If it is determined by MID that the flow meter is installed in such 2 way as to
affect the accuracy of the meter, wheeling will not be allowed unless and until
the installation configuration is modified and @ meter is properly installed and
calibrated.

3, All receiving parcel delivery locations shall be equipped with a water measuring device
compliant with SBX7-7, as determined by MID.

4, The applicant must make prior arrangements with the appropriate Distribution System Cperator
(DS0) befare any water is wheeled/exchanged in the District's distribution system.

5. Any temperary modifications to the District canal system or facilities, for wheeling/exchange
purposes, will be paid for by the applicant and will be subject to complete control and approval

March 5, 2013

Page50of6

Appendix G
Page - 5



Merced Irrigation District T Agricultural Water Management Plan

by the District. Such modifications will be installed and/or removed by a District approved
licensed contractor.

6, Private well discharges to MID facilities may only be started or stopped with specific
autharization from MID Irrigation Operations, An authorization shall be approved in writing, or
any other form acceptable to the MID. Water discharged to MID facilities without such
authorization shall not be recognized or credited,

7. All private well pump/motor assemblies shall be safely accessible to District employees.

8. MID shall have the right to test the water quality for any private well. MID retains the right to
terminate groundwater wheeling or exchange operations if the private well discharge quality is
deemed by MID, to be detrimental to MID cperations, canal water quality ¢r operaticnal
discharges. Any testing costs shall be solely borne by the applicant.

Private Groundwater Wheeling Management

1. A 5% per mile loss shail be applied for the distance between the private well discharge location
and the intake at the receiving parcel location up to a maximum of 40%.

2. A groundwater wheeling fee shall be applied to wheeled water, in accordance with the MID’s
current fee schedule.

Private Groundwater Exchange Management

1. All water exchanges shall be subject to a 40% loss of the volume at the private well location
regardiess of its geographic location with respect to the receiving parcel adjusted at the
discretion of MID.

2. The receiving parcel shall be required to use the exchanged volume within 30 days after the
private pump discharges to MID facilities. After one month, MID does not warrant delivery and
the exchangers shall forfeit their contributed water with no compensation,

3. Application for water exchange forms will not be accepted within the last two weeks of the
irrigation season.
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2014 Irrigation Season
Water Management Implementation Plan

This Water Management Implementation Plan (Plan) provides a framewaork far monitoring and
accounting for water deliveries that provides MID growers flexibility regarding the use of both MID and
non-MID water supplies, while helping to ensure that the following water management objectives are
achieved:

1. Maintain equitable service to all MID growers
2. Meet the District's reservoir carryover storage goal at the end of the season
3. Control and properly account for all water conveyed through MID facilities, including both
surface and groundwater supplies
Ta achieve these objectives, guidelines have been developed that will govern the following practices:
* General Guidelines
*  Account Setup
* Allocation Mapagement

* Groundwater Wheeling and Groundwater Exchange Management

General Guidelines

1. The Manager of Water Operations or designee shall make all necessary MID determinations
regarding compliance with these guidelines.

2. Requests to implement any described transaction may be denied on a case-by-case basis if such
transaction is determined to be detrimental to the District achieving its water management
abjectives for the season.

3. Water orders and deliveries shall be initiated per the established MID Water Distribution Rules
Governing Distribution of Water, except where provisions in this policy may differ.

4. Tail water may not be discharged into the MID water conveyance system. It is not re-
allocatable, wheelable, or exchangeable,
Accou tup:
1. Water Accounts consist of portions of one or more parcels that are farmed as a unit.

2. Customer Accounts {Customer ID's or Billable Accounts) consist of one or more Water Accounts
owned or leased by the same entity.

3. Growers may establish a Master ID, which would consist of two or mare Customer Accounts,
Prior to establishing a Master 1D, an authorized representative from each Customer Account
must sign the required Master 1D Setup Form,
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Allocation Management

1. All water allocations are at the parcel(s) level, which are managed by a Water Account, and are
based on gross acres {parcel acreage) contained within the Water Account.

2. Annually, the MID Board of Directors {the Board) will determine the surface water allocation for
MID growers (Growers), including both (lass | and Class || water users, on an AF/AC basis.

3. The Board has authorized a Supplemental Water Supply Pool Program {Program) to Class | water
users through groundwater pumping.

For 2014, Program water will be charged out at 5110.00/AF.

b. Customers cannot subscribe to Program water if any Water Account contained in their
Customer 1D or Master |D has re-allocated surface water to another grower,

Program water cannot be reallocated.
d. This is a voluntary program.

e. See the document “Supplemental Water Supply Pool Program” dated February 11, 2014
for more information regarding the Program. This document is located on the MID
website at htip://www mercedid org/index.cfm/water/water-rates/, and will be mailed
10 the growers.

4. A Growers' total water allocation for the season will consist of the surface water allocation and
any Program water allocated,

a. Once a Grower has been allocated Program water, this “allocation” will be added to their
surface water allocation for the 2014 irrigation season.

b. From this point forward, each Water Account will have a total allocation consisting of
both the surface water allocation and the Program water allocation, For example, if the
available surface water allocation is 0.5 AF/AC and 0.5 AF/AC of Program water is
allocated, the total allocation for that Water Account for the season will be 1.0 AF/AC.

5. Total allocations will be managed at the Customer |D or Master |D level.

6. Growers may reallocate all or a portion of their surface water allocation to another Grower
(unless allocated Program water).

a. Growers that want to reallocate all or a portion of their surface water allocation to
another MID Grower must complete the appropriate form and turn it into Customer
Service,

b. Water reallocations amongst and between Growers will be at the Water Account level.
In other words, both parties to the transaction must identify the individual water
account(s) associated with their Customer 1D that water will be reallocated from and to.

There are no additional District charges for water reallocations.

d. No surface water allocation can be reallocated to lands outside of MID, such as SOI
grounds.

e. Water cannot be reallocated from a Water Account that has not received MID surface
water or groundwater sufficient to grow a crop within the three previous irrigation
seasons, as determined by MID.
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f.  Water cannot be reallocated if any Water Account contained in a Customer 1D or Master
1D has subscribed to Program water,

vat a3 I i n

1. Definitions:

a. Private Groundwater Exchange: The exchange of MID canal water at a receiving parcel
with discharged private well water into District facilities from a contributing parcel. (e g.,
downstream contributing parcel exchanging water with an upstream receiving parcel, or
a West Division receiving parcel exchanging with an East Division contributing parcel).

b. Private Groundwater Wheeling: The act of conveying private well groundwater
discharged from an upstream contributing parcel through an identified portion of the
MID conveyance system to a downstream receiving parcel.

2. General Guidelines:

a. Growers must complete the Groundwater Wheeling/Groundwater Exchange
{wheeling/exchange) Request Form to be considered for wheeling/exchange. After
review and approval of the request by MID, wheeling/exchange shall be allowed
between in-District parcels. Approval of the request is subject to the guidelines
discussed below.

b. The District retains complete control over use of its distribution system and facilities.
Restrictions limiting the wheeling/exchange of water will be imposed at the District’s
sole discretion when it deems necessary in order to meet its water management
objectives for the season.

c. All private wells discharging into MID conveyance facilities must be equipped with a
properly installed and calibratad flow meter prior to the date of groundwater wheeling
or groundwater exchange:

i. There are no exceptions to this requirement.

i. The meter must be installed in accordance with the manufacturer’s
recommendations (instantaneous flow rate and totalizer required).

iii. Calibration statements are required and must have been obtained by the use of
an outside contractor acceptable to MID. Statements must be current {within
the last 24 months preceding the wheeling activity).

iv. If necessary, MID will perform or have an outside contractor perform a flow test
to properly calibrate a meter. The wheeling applicant will be billed for such
tests.

v. Ifit is determined by MID that the flow meter is installed in such a way as to
affect the accuracy of the meter, wheeling will not be allowed unless and until
the installation configuration is modified and a meter is properly installed and
calibrated,

3. Al receiving parcel delivery locations shall be equipped with a water measuring device
compliant with SBX7-7, as determined by MID.

4. The applicant must make prior arrangements with the appropriate Distribution System
Operator (DSO) before any water is wheeled/exchanged in the District’s distribution system.
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5. Any temporary modifications to the District canal system or facilities, for wheeling/exchange
purposes, will be paid for by the applicant and will be subject to complete control and
approval by the District. Such modifications will be installed and/or removed by a District
approved licensed contractor.

6. Private well discharges to MID facilities may only be started or stopped with specific
authorization from MID Irrigation Operations. An authorization shall be approved in writing,
or any other form acceptable to the MID. Water discharged to MID facilities without such
authorization shall not be recognized or credited.

All private well pump/motor assemblies shall be safely accessible to District employees.

MID shail have the right to test the water quality for any private well. MID retains the right to
terminate groundwater wheeling or exchange operations if the private well discharge quality
is deemed by MID, to be detrimental to MID operations, canal water quality or operational
discharges. Any testing costs shall be solely borne by the applicant.

Private Groundwater Wheeling Management

1. A 5% per mile loss shall be applied for the distance between the private well discharge location
and the intake at the receiving parcel location up to a maximum of 40%.

2. A groundwater wheeling fee shall be applied to wheeled water, in accordance with the MID’s
current fee schedule.

Private Groundwater Exchange Management

1. Al water exchanges shall be subject to a 40% loss of the volume at the private well location
regardless of its geographic location with respect to the receiving parcel adjusted at the
discretion of MID.

2. The receiving parcel shall be required to use the exchanged volume within 30 days after the
private pump discharges to MID facilities. After one month, MID does not warrant delivery and
the exchangers shall forfeit their contributed water with no compensation,

3. Application for water exchange forms will not be accepted within the last two weeks of the
irrigation season.
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A 40" MERCED
. M EE B IRRIGATION
W E N B DISTRICT

WATER & POWER

2015 Water Management Implementation Plan
April 8, 2015

The Merced Imgation District's annual Water Management Implementation Plan (Plan) provides
a framework for monitoring and accounting for water deliveries, which provides MID growers
flexibility regarding the use of both MID and non-MID water supplies while heiping to ensure that
the following water management objectives are achieved:

« Maintain Equitable Service to All Eligible Parcels under adopted Implementation Criteria;
and,
« Control and Properly Account for All Water Conveyed through MID Facilities

To achieve these objectives. guidelines have been developed that will govern the following
practices:

+ General Guidelines

« Account Setup

* 2015 Supplemental Water Supply Pool Program

« Private Groundwater Wheeling Management

General Guidelines

1. MID's Manager of Water Operations or his designee shall make all necessary
determinations regarding compliance with these guidelines

2. Regquests to impiement any described transaction will be considered on a case-by-case
basis consistent with MID's water management objectives for the season

3. Water orders and delivenies shall be initiated per the established MID Water Disfribution
Rules Goveming Distribution of Water, except where provisions in this policy may differ.

4. Tail water may not be discharged into the MID water conveyance system.
Account Setup:
1. Water Accounts consist of portions of one or more parcels that are farmed as a unit.
2. Customer Accounts (Customer ID's or Billable Accounts) consist of one or more Water
Accounts owned or leased by the same entity.
Limited 2015 Supplemental Water Supply Pool Program

1. The Board has authorized a limited Supplemental Water Supply Pool Program (Program)
for Class | water users through conjunctive groundwater pumping, effective April 1, 2015.

a. Thisis a voluntary program
b. Availability based on location of parcel and availability of mid well senvice.
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2. Process for Growers to Subscribe to Program Water
a. If you are interested in subscribing to the Program, please complete the “2015
Supplemental Water Supply Pool Program Application," attached.,

p. Prepayment is required for participation in the Program. The amount of the
" prepayment is $50/Acre.

¢. The prepayment will be applied as a credit to your account. For example, if your
water account acreage is 100 acres and you apply for Water Account AT123,
consisting of 100 acres, then the prepayment required at the time you submit your
request form would be 100 x $50 = $5,000.

Private Groundwater Wheeling

1. Private Groundwater Wheeling can be generally described as the conveyance of private
well groundwater discharged from an upstream contributing parcel through an identified
portion of the MID conveyance system to a downstream receiving parcel,

2. No Daily Wheeling Fee,

3. Temporary Modifications to MID Facilities for Wheeling Purposes.
a. Allowed with Approval of MID Engineering Department.
b. Temperary Pump Permit Required (fee waived).
c. All Infrastructure Costs Borne by Applicant,

4, General Guidelines:

a. Growers must complete the Groundwater Wheeling Request Form to be
considered for wheeling, Approval of the request is subject to the guldelines
discussed below.

b. It is imperative MID maintain control over use of its water distribution system and
facilities. Conditions on wheeling of private groundwater will be required at MID's
discretion when it is deemed necessary to meet its water management objectives
for the season.

c. All private wells discharging inte MID conveyance facilities must be equipped with
a properly installed and calibrated flow meter prior to the date of groundwater
wheeling.

i, Exceptions to this requirement require approval of the Manager of Water
Operations (i.e., acceptable method of accounting for water is determined).

il. The meter must be installed in accordance with the manufacturer's
recommendations (instantaneous flow rate and totalizer required).

iii. Calibration statements are required and must have been obtained by the
use of an outside contractor acceptable to MID. Statements must be
current (within the last 24 months preceding the wheeling activity).

iv. [f necessary, MID will perform a flow test to properly calibrate a meter.
5. Losses to be Determined by MID.

2015 Water Management Implementation Plan 2
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6. The applicant must make prior arrangements with the appropriate Distribution System
Operator (DSO) before any water is wheeled in MID's distribution system.

7. Any temporary modifications to the MID canal system or facilities for wheeling purposes
will be pald for by the applicant and will be subject to control and approval by MID.

8. Private well discharges to MID facilities may only be started or stopped with
authorization from MID Irrigation Operations. An authorization shall be approved in
writing, or any other form acceptable to the MID.

9. All private well pump/motor assemblies shall be safely accessible to MID employees.

10. MID shall have the right to test the water quality for any private well, MID retains the
right to terminate groundwater wheeling operations if the private well discharge quality
is deemed by MID, to be detrimental to MID operations, canal water quality or
operational discharges. Any testing costs shall be solely borne by the applicant.

2015 Water Management Implementation Plan 3
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-1 mRIGAgOI\
2015 Supplemental Water Supply Pool ENVRELT ot
Program Application WATER & POWER
744 W 20th Street
Date: 2015 P.O. Box 2288
Merced, CA 95344-0288
Customer Name: (209) 7225764
Cu D: (800) 750-2720
st (866) 825-2474

If you are interested in voluntarity purchasing water from the Supplemental Water Supply Pool Program
("Program”) in 2015, please complete this Application and retum it to MID Customer Service, along with
your prepayment, by Friday, April 24, 2015. Growers that do not submit an application by the
deadline will not be eligible for the Supplemental Program. Water provided by the Program Is water
made available by conjunctive groundwater pumping. Merced Irrigation District will strive to meet
Program participants’ water demands as best it can within the constraints of MID's faclliies and
infrastructure, but MID can make no express guarantees or warranties as to Program water availability
either by frequency, rate or duration.

Applicant's signature confirms and acknowledges that:

1. Applicant is requesting to voluntanly subscribe to the Supplemental Water Supply Pool Program in
accordance with the general rules of the 2015 Water Management Implementation Pian.

2. Program water will be charged, and Applicant agrees to pay the MID Board of Directors adopted price
for Program water of $225.00/Acre-Foot.

3. Prepayment is required for participation. The amount of the prepayment is $50 per acre for listed
Water Account parcel acreage. Please complete the worksheet on the back to identify each Water
Account and associated acreage/estimated usage for which the Applicant desires to voluntarily purchase
Program water

4. Program water is made available using conjunctive groundwater pumping. Availability is limited due to
a variety of factors, including the operational status, location, capacity and depth of groundwater wells.
Regardless of the water demands and/or needs of the Applicant, MID makes no guarantee of its ability to
deliver any certain volume, flow rate or timing of delivery, or that it will be able to make any delivery at all.

5. MID water supplies will likely be inadequate to grow a full crop of any kind either annual or permanent.

Required Prepayment:

Total Water Account Acreage = acres (X) $50 per acre = s

Applicant's Signature Date
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A A0 MERCED

. MM EE B IRRIGATION

W B BB DISTRICT
WATER & POWER

2015 Supplemental Water Supply Pool Program Worksheet

Water Account
Number

Estimated Usage
(for general planning purposes only)

Water Account
Acreage

Flow Rate: gpmicfs (circle one)
How Often: Every __ days Per/ week or month (circle one)
Duration of Irrigation Event: hours/days {circle one)

Flow Rate: gpmicfs (circle one)
How Often: Every ___days Per/ week or month (circle one)
Duration of Irrigation Event: hoursidays (circle one)

Flow Rate: gpmicfs (circle one)
How Often: Every ___days Per/ week or month (circle one)
Duration of Irrigation Event: hours/days {circle ene)

Flow Rate: gpmicks (circle one)
How Often: Every ___days Per/ week or month (circle one)

Duration of Irrigation Event: hoursidays {circle one)

Flow Rate: gpmichs (circle one)
How Often: Every ___days Per/ week or month (circle one)
Duration of Imigation Event: hoursidays {circle one)

Flow Rate: gpm/cfs (circle one)
How Often: Every ___ days Per/ week or month (circle one)
Duration of Irmigation Event: hours/days {(circle one)

Flow Rate: gpmicfs (circle one)
How Often: Every ___days Per/ week or month (circle one)
Duration of Imigation Event: hours/days {circle one)

Flow Rate: gpmicfs (circle one)
How Often: Every ___days Per/ week or month (circle one)
Duration of Imigation Event: hours/days {(circle one)

Flow Rate: gpmicfs {circle one)
How Ofen: Every ___days Per/ week or month (circle one)
Duration of Irrigation Event hours/days {circle one)

Total Water Account Acreage

acres
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Private Groundwater Wheeling Application "'w'

ATER & POWER

Tenant may complete for Owner if an existing Owner/Tenant Agreement is on file at MID.

CONTRIBUTING PARCEL
Owner’s Name (Please
Print):
If owner is a business, please include name of autharized representative
Owner/Tenant’s Signature:
Gross
Water Acct # Irmgated
APN(s) Acres
Tenant
Phore
Address Number
City, State, Zip Alternate
Number 1
Il
RECEIVING PARCEL
Owner Name (Please Print):
If owner is a business, please include name of autharized representative
Gross
Irnigated
Water Acct # APN(S). Acres:
Tenant:
Phone
Address: Number:
City, Altermate
‘ State, Zip Number:
@ > Manager of Water Operations
£5
l‘f Approved Yes/MNo
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