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Section I: Introduction and Description of Previous

Water Management Activities

The Merced Irrigation District (MID, District, or Merced ID) has prepared this update to its previously
adopted Agricultural Water Management Plan (AWMP or Plan) in compliance with the Water
Conservation Act of 2009 (SB X7-7), the Agricultural Water Measurement Regulation (Title 23 California
Code of Regulations 8597 et seq.), and the 2018 Water Conservation Legislation (AB 1668/ SB 606). The
previous update to MID’s AWMP was adopted by the MID Board of Directors on July 5, 2016.

This Plan is organized according to the framework indicated in SB X7-7 810826 and includes a discussion
of the implementation status for each of the EWMPs presented in SB X7-7 §10608.48. These EWMPs are
grouped in the following two categories:

Critical Efficient Water Management Practices
Conditional Efficient Water Management Practices

In addition to the mandatory components of the Plan, additional water resources management practices
are discussed to serve as a backdrop to the AWMP. These practices are centered on MID’s robust and
effective conjunctive use activities, and its long-standing commitment to water conservation and system
efficiency. This discussion includes a background on the evolution of MID’s management goals and
foreseeable activities that may impact its future management activities.

Background

The origins of MID’s canal network date back to the 1800’s with a substantial amount of canals built by
MID’s predecessors. These predecessors include Robla Canal Company (formed in 1870), Farmers Canal
Company (formed 1873), Merced Canal and Irrigation Company (formed in 1882), and the Crocker
Huffman Land and Water Company (formed in 1888). Each of these companies acquired the previous
company’s irrigation conveyance assets. While MID was formed in December of 1919, it wasn’t until
1922 that MID purchased the canal system from Crocker Huffman Land and Water Company. Shortly
thereafter, MID began substantial improvements of its own, embarking on construction of additional
major facilities which included Old Exchequer Dam on the Merced River with a storage capacity of
281,200 acre-feet (AF). After the 1920’s, MID’s next major construction was not until the 1960’s, with
the construction of New Exchequer Reservoir (1,024,600 AF) and McSwain Reservoir (9,730 AF).

While MID has replaced aging structures, constructed smaller facilities, and made various conveyance
facility improvements, a large portion of the irrigation conveyance system operated today was
envisioned, designed, and constructed over 150 years ago. MID has taken advantage of the existing
system configuration of the distribution system to accommodate its conjunctive use needs and optimize
system operations. Irrespective of the infrastructure age, MID is still on the forefront of many water
management and conservation practices with a focus on modernizing the water distribution system to
meet current customer water demands.

Since Merced ID’s formation in 1919, both surface water and groundwater sources have been
conjunctively used to meet water supply demands in the basin. These demands are predominately for
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agricultural irrigation, although, municipal, industrial, and environmental demands have been growing.
Predictably, the increase in municipal and industrial water usage within the region are a result of
expanding urban centers within MID’s territory.

Prior to the passage of Proposition 13 in 1978, MID assessed all landowners within the District
uniformly, regardless of their use of surface water. This provided an incentive for irrigators to use
District supplies (from both the Merced River and District wells). Following the passage of Proposition
13, the District began to charge for water service, first on a flat rate basis depending on allocation in a
given year, and later on a volumetric basis. As an economic choice, some MID customers opted to
develop and use groundwater because, in many places within the District, groundwater could be
developed below the cost of District water.

During the course of the 1987-1992 drought, when surface water supplies were limited, rates for surface
water supplies increased 44 percent and many MID customers constructed private groundwater wells
for additional water supply. As would be expected, once an investment is made to construct a private
well, the tendency is to use the well rather than surface water. This tendency was compounded by the
growing use of low-volume, pressurized on-farm application systems, which are better adapted to
groundwater sources than to surface water supplies. By the end of the 1987-1992 drought, groundwater
elevations were generally declining throughout the District, indicating that the basin was likely in an
overdraft condition.

Over the 1990s, MID initiated an aggressive in-lieu recharge program based on operational criteria for
its conjunctive groundwater wells and implemented capital improvement projects yielding more than
54,000 AF of groundwater recharge in years of ample surface water supply. The projects also considered
energy reduction and using off-peak power. Additionally, in certain years MID sold water to growers
outside its boundary but within the basin, providing for in-lieu groundwater recharge, as the growers are
otherwise solely dependent on groundwater pumping for their water supply needs.

In 2011, MID launched its first “intentional” groundwater recharge project with an estimated yield of
more than 15,000 AF annually at full development. In 2019, MID completed rehabilitation of a second
recharge basin, this time in the El Nido area with an estimated recharge capacity of 3,750 AF per year.
These projects are operated in years of abundant surface water.

Based on these aggressive efforts, there has been a long-term reversal in the trend towards
groundwater within MID and more customers are reverting to using surface water supplies when
available. The reasons for this positive, long-range trend are mostly related to improved level of service
through a centralized, flexible water ordering system, flexible water deliveries, and modernized and
automated infrastructure.

In addition to the explicit steps taken by MID, other factors have influenced the groundwater use trend
including: (a) lower groundwater levels; (b) higher energy cost exacerbated by the lower groundwater
table which made MID surface water costs more comparable; (c) localized lower groundwater quality
resulting from a saline water wedge creeping from a saline water sink underneath the San Joaquin River
into the western areas of the District as a result of lower groundwater levels; (d) a buildup of a salt



water profile at the root zone of plants relying on groundwater supplies for their drip and micro spray
systems that in many cases significantly impacted yields of certain crops 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 micro spray lines and
meeting other fertilizers and pesticides product label requirements.

The 2012-2015 severe drought disrupted the trend for reliance on surface water, and many MID
Customers once again made heavy capital expenditures to construct new wells or rehabilitate existing
wells to meet their water demands. However, with the advent of the Sustainable Groundwater
Management Act (SGMA), many MID customers realize the importance of taking surface water when
available, even if it is more costly than groundwater supplies. These customers also cite the health of the
groundwater basin and groundwater quality as primary reasons to utilize MID water supplies whenever
possible.

The Merced Subbasin has been identified as a critically overdrafted basin, and the Turlock Subbasin has
been designated as high-priority. Over the past few years, the District has been cooperatively working
with neighboring Groundwater Sustainability Agencies (GSAs), landowners and entities in order to
develop Groundwater Sustainability Plans (GSP) for the Merced and Turlock groundwater subbasins.
MID’s 2015 AWMP stated that MID’s territory included a small portion within the Chowchilla
groundwater subbasin. In 2018, a groundwater basin adjustment was made to the Chowchilla and
Merced subbasin boundaries. MID is now exclusively within only two subbasins; Turlock and Merced
groundwater subbasins. The GSP for the Merced Groundwater Subbasin GSP was submitted to the State
of California on January 28, 2020. The Turlock Groundwater Subbasin GSP is on schedule to be
submitted before January 31, 2022.

Current Practices

Operation Characteristics
MID’s operating objective is to maximize surface water use, subject to availability, in order to preserve
groundwater for use in years when surface supplies are limited. Thus, the proportions of surface water
use and groundwater use vary from year to year depending primarily on surface water availability and to
some extent, on cropping patterns and weather conditions.

The nature of MID’s overall conjunctive water management activities can be revealed only through a
time series analysis spanning several years and including a variety of hydrologic water year types. For
this reason, a key component of this Plan is the District’s annual water balance analysis. This analysis
provides a unified framework for linking measured inflows and outflows, such as surface water releases
and operational discharges, with estimated values, such as deep percolation. This framework allows
insightful analysis of the likely effects of implementation of the various Efficient Water Management
Practices considered under SB X7-7.

MID utilizes its various water rights and extensive surface water and groundwater facilities to optimize
the use of water resources within its service area. As discussed, MIDs ability to provide a high level of
customer service and the ability to meet grower demands in wet and dry years with its conjunctive
management activities has decreased grower’s needs to install and rely on private groundwater wells.



This robust conjunctive management program, combined with competitive water rates, is intended to
reduce dependence on groundwater as a primary supply for growers. An extended surface water
delivery schedule helps to reduce the demand on groundwater resources in the basin. Despite all of
these efforts, around 25,000 acres within MID still rely on groundwater for their water supply.

Capital Improvement Programs
MID’s Capital Improvement Plan (CIP) is focused on supporting its conjunctive management activities,
enhancing water conservation and system efficiency, and continuing to improve its service to MID
growers. MID has constructed several smaller reservoirs (i.e., regulating basins), automated certain
canals and constructed an extensive Supervisory Control and Data Acquisition (SCADA) network as early
as 1996. These projects are used for regulating flows and balancing the supplies and demands of the
system. Additionally, MID has improved the conveyance system to better integrate reuse into its
operations, leading to increased water conservation and increased conveyance system efficiencies. MID
has also completed a number of projects that reduce operational discharges while at the same time
improving the service for growers that used to receive flows near the decommissioned spills.

MID recently completed a long-range capital improvement plan focused on system modernization. The
program includes the construction of approximately 12 new regulating reservoirs, improved water level
control along major conveyance systems, increased flow measurement throughout the system,
improved control at key locations and new pump-back and intertie projects.

The capital improvement plan is intended to continue to improve service to growers by further
increasing the flexibility of water deliveries, improve system efficiency and water conservation, reduce
operational difficulties for in-field Distribution System Operators (DSO’s), improve control of water
deliveries to required commitments outside of District boundaries, and reduce operational discharges
from canals.

Integrated Water Management Requirements of MID Facilities
MID’s water conveyance system also includes the use of natural channels for water supply conveyance
and distribution. Some of these channels are also used to route storm drainage during the rainy season.
These natural channels could also provide relief from flood flows.

MID operates and maintains MID Drainage Improvement District No. 1, (MIDDID #1) a special
improvement district intended to collect storm water from certain urban areas in its constructed canal
system and convey that storm water to the nearest natural channel. This reduces the need for cities and
developed unincorporated areas to construct duplicate infrastructure systems, such as storm-drainage-
only trunk systems. In order for MID to accept such storm water, the developed areas must meet certain
design criteria intended to mitigate water quality issues and attenuate storm flows.

During the early part of the irrigation season, when surface water is being diverted for supply purposes,
the storm drainage and flood control functions are superimposed onto the irrigation function of these
facilities. Flood control and storm drainage operations are considered primary functions during this
superimposition period, and MID operates them to ensure that its diversions do not impact those
functions.



Regional Coordination and Previous Water Management Activities

MID is a leader in regional water resources management and has been collaborating with regional
partners since its inception. This commitment to collaborative water resources planning is evidenced by
several major past and current activities, as discussed below. Major activities include:

Merced River Development Project (1960s)

AB3616 Water Management Plan (WMP), (2002)

Castle Dam Flood Control Project (also a regulating basin), (1998)

Vernalis Adaptive Management Plan (1989 to 2011)

Merced Area Groundwater Pool Interests (MAGPI), 1997 to Present

Merced Integrated Regional Water Management Plan (2013)

Surface Water/Groundwater Model for the Merced Basin (2012 to 2014)

MID Hydrology and Hydraulics Optimization Program (MIDH20) (2013 to Present)

Forecast-Coordinated Operation for Reservoir Operations sponsored by DWR (FCO) (2011 to
Present)

Participated in the creation of the Merced Irrigation/Urban Groundwater Sustainability Agency
(2017)

Participated in the development of the Merced Groundwater Sustainability Plan (GSP) and Turlock
GSP (2018-Present)

Participated in the creation of the Merced Integrated Regional Water Management Agency
(MIRWMA) and associated working groups (2016)

Contributed to the development of the Merced Integrated Regional Water Management Plan of 2019
Merced Water Resources Management Plan (2019)
Merced Stormwater Plan (2020)

Merced River Development Project (1960s)
MID, in cooperation with Pacific Gas and Electric, the Department of Water Resources, the Federal
Energy Regulatory Commission, the Bureau of Land Management, the Army Corps of Engineers and the
California Department of Fish and Game, as well as MID growers and local landowners, cooperated 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 Agricultural Water
Management Council (AWMC). As a signatory of the MOU since 1999, MID documented its performance
with the Efficient Water Management Practices established by the Agricultural Water Suppliers as
California outlined in the MOU. The WMP was adopted by the MID Board of Directors and submitted to
the AWMC. The plan was further reviewed by DWR staff before its adoption by the AWMC. MID
demonstrated meeting all required EWMPs per the plan.



Castle Dam Flood Control Project (also a regulating basin)
MID, the County of Merced and the Army Corps of Engineers collaborated on a multi-purpose project to
provide flood control and a water regulating basin known as Castle Dam. The Castle Dam irrigation pool
on Canal Creek was completed around 1998 by the Army Corps of Engineers as a multi-purpose flood
control reservoir including an irrigation pool. The pool provides approximately 400 AF of regulating
storage and has cut nearly 24 hours off the time required to initiate flow changes at the head of the
Livingston Canal.

Vernalis Adaptive Management Plan (VAMP)
Under the San Joaquin River Agreement beginning in 2000, Merced ID and others provided water to help
support a scientific study on the San Joaquin River. Part of this program included a pulse flow of up to
110,000 AF of supplemental water for a 31-day period in the San Joaquin River at Vernalis, California,
during April and May for ecological resources. The specific amount of the April/May supplemental flow
provided each year was determined annually by the Hydrology Group of the San Joaquin River Technical
Committee, which included technical representatives from the San Joaquin River Group Authority (SJRGA),
United States Department of Interior (USDOI), United States Bureau of Reclamation (USBR) and United
States Fish and Wildlife Service (USFWS). The agreement, as amended, expired December 31, 2011.

Merced Area Groundwater Pool Interests (MAGPI)
MAGPI’s mission is to develop technical data and management strategies to improve the health of the
Merced Groundwater Basin, which has generally been in overdraft since 1997. MAGPI members and
non-member interest groups include most of the agencies with water supply, water quality and water
management authority in the region. MAGPI’s vision is to maximize conjunctive water management for
reliable local, regional and state-wide water supply and to:

Expand the in-basin use of surface water

Expand groundwater production capability

Continue water conservation efforts

Monitor groundwater condition with the goal to establish:

0 Alive updatable water budget
0 Protocols for tracking basin “health”
Establish a basin Joint Power Authority

In 2008, MAGPI established a subcommittee to encourage cooperative planning among additional
aspects of water resources management beyond groundwater management, and to lay the groundwork
for development of the region’s first IRWM Plan. MAGPI completed the Merced Regional Acceptance
Process application in April 2009 and subsequently secured a DWR IRWM Planning Grant in February
2012 to develop the first Merced IRWM Plan (MIRWMP). Most relevant to this Plan are technical data
documenting the status of the Merced Groundwater Basin which help to support the District’s
conjunctive use management practices.



Merced Integrated Regional Water Management Plan (2013)
In 2012, MAGPI transferred responsibility for development of the MIRWMP to the interim Regional
Water Management Group (RWMG), which is comprised of MID, the County of Merced and 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 agencies. The interim RWMG is responsible for
overseeing this first Merced IRWM planning process, and each of its members have committed to
continue to support the MIRWMP as a member of the RWMG following adoption of the plan and
implementation of the long-term governance structure.

The MIRWMP process has been a stakeholder-driven process. The 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 program. The 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 member agencies
represented by the RWMG. The RAC currently consists of 23 members and 16 alternates representing
broad interests and perspectives in the region, including:

Water Supply Interests

Wastewater Interests

Stormwater Interests

Flood Control Interests

Local Government

Agricultural Interests

Other Business Interests (non-agriculture)
Environmental Interests

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

The RAC has meets periodically to discuss regional water management issues and identify regional water
management needs, goals and objectives, plans and projects, and future funding and governance. RAC
meetings are all publicly noticed and are frequently attended by members of the general public as well
as the DWR regional service representative. This broad-based 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 this Plan are technical memorandums completed as part of the IRWMP which support
MID’s management practices regarding water conservation and conjunctive use, including groundwater
recharge. The 2013 MIRWMP was adopted by the RAC on June 18, 2013.

Surface Water/Groundwater Model
In 2012, MID and MAGPI started developing a water resources model that accounted for a water
balance of surface and groundwater over the entire Merced Groundwater Basin and partially over
adjacent basins. The model estimated impacts of baseline activities on the groundwater aquifer and has
since been used in supporting the Merced Groundwater Sustainability Plan (GSP) required by SGMA.

MID Hydrology and Hydraulics Optimization Program (MIDH20)
In 2013, MID began development of an internal water supply forecasting program. This model uses
extremely localized weather forecasts (50 meter grids), LIDAR data, and observed snowpack and stream
flow measurements to produce seven day water supply forecasts for the Merced River and local streams
and snowpack information. These forecasts are run every six hours to ensure MID has the latest
information. Throughout development, the model underwent real world calibration as well as peer
review and the model continues to be honed for greater accuracy. In addition to utilizing this model for
reservoir planning, MID is expanding its use to include integration with water operations for water
supply, predicting Flood-MAR diversion windows, and optimizing hydroelectric generation revenues.

Forecast-Coordinated Operation (F-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 staff that cooperatively coordinate flood control operations. Watershed models
and sensor stations were increased as part of this work. Funding was also provided through DWR to
best support various function relation to the F-CO. In addition to its flood control benefit, the District
will be able to improve its water supply forecasting and better optimize water resources.

Merced Irrigation-Urban GSA (MIUGSA)
MIUGSA was formed under a Memorandum of Understanding in 2017 in compliance to SGMA. Merced
Irrigation-Urban GSA is comprised of MID, the cities of Atwater, Livingston, Merced, and the community
service districts of Le Grand, Planada, and the Winton Water and Sanitary District. MIUGSA’s boundary
generally aligns with MID’s boundaries located within the Merced Groundwater Subbasin (which
generally encompasses the other member agencies’ boundaries). MIUGSA, along with two other
independent GSAs, collaborated on a single GSP for the entire Merced Groundwater Subbasin. The
Merced Subbasin GSP was submitted to the California Department of Water Resources in January 2020,
in compliance with the state law. MIUGSA and the other Merced Subbasin GSAs are now in the
implementation phase of the GSP, and must reach sustainability by 2040.

East Turlock Subbasin GSA (ETSGSA)
East Turlock Subbasin GSA was formed as a joint powers authority in 2017, in response to SGMA.
ETSGSA is comprised of MID, Ballico-Cortez Water District, Eastside Water District, Merced County, and
Stanislaus County. ETSGSA is generally bound on the north and south by the Tuolumne River and the
Merced River, respectively, on the west by the Turlock Irrigation District’s Service Area, and on the east
by crystalline basement rocks of the Sierra Nevada foothills, representing the eastern edge of the



Turlock Subbasin. ETSGSA, along with one other exclusive GSA, is collaborating on a single GSP for the
entire Turlock Groundwater Subbasin. It is anticipated the Turlock Subbasin GSP will be submitted to
the California Department of Water Resources in January 2022, in compliance with the state law.
Following adoption, ETSGSA and the other Turlock Subbasin GSA will need to reach sustainability by
2042.

Groundwater Sustainability Plan (GSP) Development
MID has been heavily involved in the development of both the Merced and Turlock Subbasin GSPs,
particularly through its involvement as a member agency of the Merced Irrigation-Urban GSA and the
East Turlock Subbasin GSA. MID has taken a strong leadership role in the Merced Subbasin by
representing the basin as the Merced GSP “Plan Manager”, and by applying and administering SGMA
grants on behalf of the basin. MID’s experience in the Merced Subbasin has been beneficial to GSP
development in the Turlock Subbasin through its demonstrated experience and success in developing
and submitting a GSP. MID has been actively involved to protect MID’s conjunctive use and the interests
of its growers. It is expected that groundwater pumping will need to be reduced across both basins in
order to reach sustainability which will make surface water supplies even more crucial to agricultural
water users.

Merced Integrated Regional Water Management Authority (MIRWMA)
The informal regional collaboration between many water users within the area, which culminated in the
creation of the 2013 Merced Integrated Regional Water Management Plan, sparked an interest in
formalized committee(s) to address future water needs of the area. In 2016, MIRWMA was formed as a
joint powers authority between MID, Merced County, and the Cities of Merced, Livingston, and Atwater.
This structure incorporated the Regional Advisory Committee into its governance which incorporated
local stakeholders. With MIRWMA, the region is able to discuss current water supply and conveyance
constraints and consider future water goals for the region. MIRWMA has taken the lead on securing
multiple water related grants for the region. MID, as the region coordinator, applies for and administers
grants on behalf of the region.

Merced Integrated Regional Water Management Plan of 2018 (IRWMP)
In 2018, MIRWMA with MID taking the lead, embarked on updating its 2013 regional water
management plan. This plan identifies goals and evaluated 41 conveyance improvement projects that
benefit the region. It also addressed regional water supply uncertainties related to climate change. In
2021, MIRWMA was successful in soliciting Proposition 1 grant funds for 5 of the projects evaluated in
the 2018 IRWMP.

Merced Irrigation District Water Resources Management Plan (WRMP)
Adopted in 2019, the Water Resources Management Plan was the result of a six-year effort to create a
long range business plan (30 year time horizon). It considered financial planning, policy decisions, and
capital improvements providing recommendations and alternatives to the MID Board. It also solicited
multiple rounds of stakeholder involvement.



Merced Stormwater Resources Plan (2019)
The MIRWMA recognized the need for a regional stormwater planning document, similar to what the
IRWMP was to water supply. The Merced Stormwater Resources Plan was completed in 2019, based on
heavy involvement from MID. It evaluated water quality, flood protection, groundwater recharge, and
climate change concerns among other regional considerations. It also focused on exploring projects that
benefit local disadvantaged communities (DAC). In total, the plan identified and evaluated 21 regional
stormwater projects which would benefit the region.

Foreseeable Actions That May Impact Water Resources Management

As a leader in regional water resources management, including conjunctive use, water conservation and
system efficiency, MID continually strives to improve its management tools and practices and adapt to
changing conditions. To further these efforts, MID has embarked on several major initiatives that will
allow it to increase the resolution of various components of future plans. Some of these tools include: 1)
an enterprise data management system utilizing databases, GIS, and other supporting software; 2) the
above-described Water Resources Management Plan; 3) an Operations and Forecasting Model (MID H20
Model); and 4) its Supervisory Control and Data Acquisition system (SCADA).

Regardless of MID’s extensive investments and efforts focused on conjunctive use, water conservation,
system efficiency and integrated water resources management, MID is very concerned these efforts will
be compromised if not completely undermined by the State Water Resources Control Board’s 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 currently updating its Sacramento/San Joaquin Bay
Delta Water Quality Control Plan. In this update the SWRCB has indicated that they intend to require
additional volumes of water be released on an unimpaired flow schedule through MID’s primary surface
water storage reservoir, Lake McClure. The SWRCB’s justification for this large water grab is that it will
purportedly benefit Delta growers and the Delta ecosystem. If the SWRCB continues to implement the
proposed plan, it will be disastrous for the region. MID’s conjunctive management activities are only
effective when it is able to effectively balance the surface and groundwater usage. Without reliable,
robust surface water supplies, MID would lose the ability to effectively operate conjunctively and may
have to refocus its efforts away from conjunctive management towards maximizing surface water
diversions when available.

Furthermore, with the advent of SGMA, MID’s capability to offset the proposed increase in surface
water releases by extracting previously recharged surface water will be challenged. Groundwater users
in areas outside MID (in-basin and in surrounding basins) are expected to continue pumping, which may
lead to drying up certain domestic wells, an undesirable result. This could force the SWRCB to place the
Subbasin on probation with potential moratoriums on groundwater pumping.
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1. Coordination Activities

a. Notification of AWMP Preparation

Agricultural Water Suppliers required to prepare an AWMP Plan pursuant to SBx7-7 must notify each
city and county within which they provide water supplies that the agricultural water supplier is
preparing or reviewing a plan and is considering changes or amendments to the plan. Table 1 identifies
the entities notified by the District. A copy of the public notice of the District’s intention to review,
update, consider changes to its AWMP, and to comply with SBx7-7 is presented in Appendix A.

b. Public Participation

Notice of the District’s intent to update its AWMP and to comply with the provisions of SBx7-7 was
published on July 18 and 25, 2021 in the Merced Sun Star. The notice identified that the Draft AWMP
was available for public review on the District’s website and at the District’s office and identified the
time and date of the hearing for public comment and intent to adopt the AWMP.

In addition to the specific public outreach activities discussed above, MID maintains a continuous public
outreach program via formal and informal processes. For example, the public is invited to attend all
Board meetings where time is reserved on each agenda for public comment. The Board members are
accessible to the public by phone, e-mail, special appointment and at Board meetings (when not
restricted due to state/local COVID-19 restrictions). The District maintains a website where the agendas
of all Board meetings are published along with the recent Board minutes, newsletters and other
important information. The public can provide comments on District matters via e-mail using a link on
the MID website (www.mercedid.org). In addition, the District has a Public and Government Relations
Officer who has ongoing communications with interested parties District-wide. The District also
distributes a newsletter periodically to publicize important local, state and federal issues impacting its
constituents. The District maintains an open exchange of information with local newspapers and, if
necessary, issues press releases on matters of importance to the public. The District also relies, to a
certain extent, on employees in the field to keep customers informed of the latest water management
information.

2. AWMP Adoption and Submittal

a. AWMP Adoption

The resolution adopting the AWMP is included in Appendix B.

b. AWMP Submittal

The steps followed in submittal of the AWMP are described in A Guidebook to Assist Agricultural Water
Suppliers to Prepare a 2020 Agricultural Water Management Plan (2020 Guidebook) and are outlined in
Table 1.
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c. AWMP Availability

The requirements for the availability of AWMP’s are described in the 2020 Guidebook. Table 1
summarizes the District’s compliance with notification and AWMP availability requirements.

Table 1. Summary of Coordination, Adoption, and Submittal Activities

Potential Interested Parties

Notified of Public Hearing
and Intention to Adopt

Copy of Adopted
AWMP/ Amendment
Sent

Merced County

5/28/2021, 6/24/2021, & 7/8/2021

Within 30 days of adoption

Mariposa County

5/28/2021, 6/24/2021, & 7/8/2021

Department of Water Resources

Within 30 days of adoption

Merced Irrigation-Urban GSA

Within 30 days of adoption

Merced Sun Star

City of Merced 5/28/2021, 6/24/2021, & 7/8/2021 Within 30 days of adoption
City of Livingston 5/28/2021, 6/24/2021, & 7/8/2021 Within 30 days of adoption
City of Atwater 5/28/2021, 6/24/2021, & 7/8/2021 Within 30 days of adoption
The California State Library Within 30 days of adoption
Local Newspaper: 6/18/2021, 6/29/2021, & 7/6/2021 NA

District Website

Within 30 days of adoption

3. AWMP Implementation Schedule

The District has adopted this AWMP in accordance with the provisions of SBx7-7. As identified in this
AWMP, the District has implemented and continues to implement many of the efficient water
management plans (EWMPs) including the water measurement and volumetric pricing EWMPs.
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Section II: Description of Agricultural Water Supplier

and Service Area

1. Physical Characteristics

a. Size of the Service Area

The Merced Irrigation District was formed as an irrigation district under the Irrigation District Law
contained in the California Water Code on December 8, 1919. The District covers a service area of
164,317 gross acres, consisting of approximately 132,000 irrigable acres. Of these, approximately
100,000 acres are irrigated partially or totally with surface water. Eight urban areas, including three
incorporated cities, Merced, Atwater and Livingston, are all located within the boundaries of the MID.

Figure 1 shows a map of the MID’s service area.

Figure 1. Merced Irrigation Service Area
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b. Location of the Service Area and Water Management Facilities

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 Angeles as shown in Figure 2.

a USGS

The Merced River provides the principal surface water supply for the District and other areas overlaying
the Merced Groundwater Basin. With respect to the District, water is diverted from the Merced River at
two locations: the Northside Canal diversion and the Main Canal diversion. The Northside Canal
diversion pool is created by Merced Falls Dam, and the Main Canal diversion pool is created by the
Crocker-Huffman Diversion Dam. The earliest diversion into the Main Canal was in 1857.

Lake McClure, the District’s principal water storage reservoir, is impounded by New Exchequer Dam,
which is owned and operated by MID. New Exchequer Dam was completed in 1967, replacing the
original dam, completed in 1926, which was located downstream from the original wood crib-type dam
constructed by the Exchequer Mining Company in the 1800s. Lake McClure’s capacity expanded from
281,200 AF to 1,024,600 AF once New Exchequer Dam was completed.
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The MID distribution system includes approximately 860 miles of conveyance facilities. MID’s system
was originally designed as a “flow-through” system, meaning that a substantial fraction of carriage
water was diverted and routed through the system along with water for delivery to users. The extra
water allowed users and operators to “turn on” and “turn off,” within certain limits, with limited
advance notice, thereby providing a high degree of operational flexibility. As the District modernizes its
infrastructure, its capital improvement plans/activities have been focused on, among other things,
maintaining this high level of service while improving the distribution system to reduce flow-through
losses. The MID distribution system includes portions of natural streams and drains that convey
irrigation water during the irrigation season and flood flows during the off season. These reaches collect
and enable reuse of canal operational discharges and return flows during the irrigation season. Table 2
summarizes the conveyance and delivery system components.

Table 2. Water Conveyance and Delivery System

Conveyance Type Miles
Unlined Canal 406
Natural Channel (creeks and sloughs) 142
Lined Canal 105
Pipeline 178
Drain 31
Total Conveyance System 862

The District also owns approximately 215 groundwater wells comprising the backbone of its conjunctive
use infrastructure. MID groundwater wells date back to the 1920s.

The District possesses several smaller reservoirs that are used for regulating flows and balancing water
supply with demand. Lake McSwain is located on the Merced River and serves to re-regulate flow
releases from Lake McClure and to help to ensure steady instream releases. Lake Yosemite, completed
in 1888, is located north of Merced, along the Main Canal, and originally served as a forebay for piped
surface water deliveries to the City of Merced utilizing the Main Canal, also completed in 1888. Those
deliveries were discontinued in 1917, but the Lake continues to serve as a Main Canal regulating
reservoir and a popular recreational area for area residents.

Bear Creek Pool: Formed by Crocker Dam, which was originally constructed as a wood-crib dam in the
late 1800s. It was later replaced by a reinforced concrete dam that captures runoff from the entire Bear
Creek watershed, including Parkinson Creek, Fahrens Creek, Cottonwood Creek, Black Rascal Creek, Bear
Creek, and Burns Creek. It was originally constructed as a direct diversion facility, with limited regulating
capacity, but recent improvements have regulated approximately 223 AF of the existing storage.

Castle Dam: Located on Canal Creek, Castle Dam was completed around 1998 by the Army Corps of
Engineers as a multi-purpose flood control reservoir including an irrigation pool. The pool provides
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approximately 570 AF of regulating storage and has cut nearly 24 hours off the time required to initiate
flow changes at the head of the Livingston Canal, located five miles downstream from Castle Dam.

Mariposa Creek Pool and El Nido Reservoir: These two were similarly improved, creating up to nearly
70 and 200 AF of regulating capacity, respectively.

Livingston Automatic No. 2 Reservoir: Completed in 2005, provides 90 AF of regulating capacity.

Le Grand-Planada Bifurcation Reservoir: Completed construction in 2021, this is MIDs newest
regulating basin, which will be put into service during the 2021 irrigation season providing another 120
AF of regulating capacity.

The latter two reservoirs are MID’s only off-stream basins which can be completely bypassed without
impacting operations. MID is actively designing two additional off-stream regulating reservoirs, one off
Bear Creek and the other off the McCoy Lateral, with plans to bring those into service by approximately
2023. Table 3 is a summary of all the regulating pools in the system.

Table 3. Regulating Reservoirs

Regulating Reservoirs Total Volume Active Regulating
(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 196 180
Livingston Automatic No. 2 95 90
Mariposa Creek Pool (El Nido Dam) 66 60
Puglizevich Dam Pool 29 25
Livingston Canal Pool 20 20
Le Grand-Planada Bifurcation 120 120

Table 4 describes tailwater and operational discharge recovery mechanisms within the District.

Table 4. Tailwater/Operational Discharge Recovery System

System Description

District-Operated Tailwater/
Operational Discharge Recovery

Most operational discharges are recaptured in creeks or interceptor
canals where they are reused either within MID or downstream.

Since the 1980s the District has had a moratorium on drainage
discharge to canals. While a number of drains are grandfathered,
the District is working to minimize the number of drains discharging
into canals. Most of the farmers in the western portion of MID have
no offsite drainage. Some farms in the eastern portion drain to
natural sloughs.

Grower-Operated Tailwater/
Operational Discharge Recovery
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MID charges volumetrically at the farm turnout, meeting 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.

MID uses different water ordering and delivery schedules (see Table 5), depending primarily on the
operational capabilities of portions of the distribution system. Most users are provided water under an
Arranged Demand system, where the user places an order with the District and water is delivered later,
typically within two to three days. Where requested and determined to be practical, the District allows
growers to submit a weekly irrigation schedule, so that the water user can turn on and off, without
placing individual water orders for each irrigation event notice to the District. This is typically provided
to drip and micro-spray users whose systems are equipped with cumulative volumetric meters, which
draw directly from a main canal or from large laterals where the fluctuations in canal flow resulting from
“on-demand” service can be re-regulated downstream. It is especially common with MID’s sweet potato
farmers who like to irrigate every day but for no more than 12 hours. Depending on available water
supplies, MID may mandate rotation on laterals with limited capacity to ensure sufficient supplies to all
users.

Table 5. Delivery System

Type Mark if Used
Arranged Demand X
Rotation X
Other X

MID strives to provide flexible water ordering capabilities for growers. An irrigation customer can call
the office, send a fax during the working hours, use an Automated Voice Recognition System, use MID’s
website, or visit the office in person to place their delivery orders.

In 2008, MID implemented real-time irrigation management software, used for water ordering, delivery
and billing. This software enables the water account user to access the account through a web browser
interface. This interface provides the ability to place a water order, and also review a history of
deliveries and invoices. In the field, MID Distribution System Operators (DSOs) are equipped with
laptops enabling them to receive updated data from MID headquarters over a wireless network, with
regards to pending water orders, and updated deliveries. The DSOs also use a Supervisory Control and
Data Acquisition (SCADA) system to monitor and manage water in their area with help from the Senior
Distribution System Operators (SDSOs), who is in charge of a larger distribution area and the regulating
reservoirs serving their distribution area.

Managing the reservoirs on the Merced River requires internal coordination between staff at MID and
outside entities. Table 6 lists entities with whom MID coordinates in carrying out its operations and the
nature of the restrictions that this coordination now imposes. It should be noted that some of these
restrictions could place a significant challenge on irrigation operations.
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Table 6. Restrictions on Water Sources

Name of Agency Imposing

Restrictions Restrictions

Operational Constraints

Flood Control Space U.S. Army Corps of Engineers None

Federal Energy Regulatory Must use groundwater

Minimum Reservoir Pool Commission (FERC) pumping

Limits flexibility as
diversion forecasts are set
in advance

California Independent System

Power Generation Forecasting Operator (CAISO)

In-Stream Flow Federal Energy Regulatory
Commission (FERC)
In-Stream Pulse Flow (October) | State Water Resources Control Board

Loss of water supply to
satisfy in-stream flows

c. Terrain and Soils

Irrigated lands in MID are typically mildly sloped with a fall of about one foot per 1,000 feet. Most fields
that are surface irrigated employ laser leveling to achieve and maintain uniform grades. Pressurized
systems are used in undulating areas that are not suited to land leveling, and increasingly, as
replacements for, or in conjunction with, flood irrigation systems on permanent crops.

The soils in the eastern part of MID are typically medium- to fine-textured, with the majority of fields
using surface irrigation systems that generate little tailwater. Pastureland in MID tends to be located on
slightly steeper ground, and there has been a gradual substitution of permanent crops (trees and vines)
for crops such as pasture over the last thirty years or so. Soils in the western portion of the District are
typically medium-to-coarse textured, with most having medium to rapid recharge intake rates.

The spatial variation in soils from east to west has resulted in the majority of the orchard crops
historically being located in the western portion of the District while row crops thrived in the eastern
portion, with the exception of sweet potatoes near the City of Livingston. However, a shift to permanent
crops is gradually taking place in the east portion too, with the exception of dairy support acreage.
Water irrigation methods, such as micro sprinkler and drip systems, used to be concentrated in the
western portion of the District, however, micro sprinkler and drip systems are becoming increasing
more common in the eastern part of the District to the point where they are now widespread. Table 7
describes the influence of local topography and soils on District operations.
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Table 7. Topographic and Soil Impacts

Topography Characteristic Impact on Water Operations

Natural streams and sloughs | Mostly located in the eastern portion of the District. Integrated into
MID’s water delivery and drainage system. Natural channels that are
used as conveyances in their upstream reaches may serve as drains
downstream of the delivery service area. Natural channels also
convey storm water during the non-irrigation season. Most creeks
and sloughs are located in the eastern portion of the District.

Land slope Does not constrain irrigation operations.

Soil Characteristic Impact on Water Operations

Eastern portion: typically clay | Limited groundwater recharge; basin-check irrigation generates little
based to loamy soils tailwater.

Western portion: typically Moderate recharge rates make this area important to MID’s
loamy to sandy soils conjunctive management approach.
d. Climate

The average annual precipitation within the District’s service area is approximately 12 inches, coming
primarily between November and March. In most years, this rainfall is sufficient to meet the water
needs of winter annuals, pasture and winter cover crops in the orchards. There are generally no
irrigation deliveries during this period unless a continuous dry period creates needed demand such as
the case with the winter of 2000. The District opted to make a two-week surface water delivery during a
normally off-irrigation season period.

During the off-season (November through mid-March), MID occasionally makes its deep groundwater
wells available for frost protection purposes. Surface water may also be used.

The characteristics of microclimates within the District do not range widely and, therefore, have little
impact on District operations or on-farm water requirements. Table 8 describes some characteristics of
the local climate.

Table 8. Summary of Climate Characteristics

Climate Characteristic Value
Average Annual Precipitation 12.29 inches
Minimum Mean Monthly Temperature 35.5 °F (December)
Maximum Mean Monthly Temperature 96.7 °F (July)

2. Operational Characteristics

a. Operating Rules and Regulations

A copy of the Merced Irrigation District Rules and Regulations Governing Distribution of Water is
included in Appendix C. These rules, updated occasionally at the direction of the Board, describe
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procedures for water ordering and operation of the MID water distribution system. The rules were most
recently updated by the MID Board of Directors on December 15, 2020.

b. Water Delivery Measurements or Calculations

The following describes the frequency with which MID makes measurements, calibrates water
measurement devices and performs scheduled maintenance on these devices. Also included below is an
assessment of the estimated accuracies of the various measurement devices. See Appendix D, for more
information regarding the Agricultural Water Measurement Regulation.

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

On Farm Irrigation Systems
On farm irrigation systems can be generally classified into three major categories:

Open Flow Systems (gravity)
Pressurized Systems
Integrated Systems

Open flow systems are typically associated with flood or furrow irrigation methods, while pressurized
systems are typically associated with sprinkler systems, micro-mist systems, drip, impact sprinklers, etc.

Integrated systems are designed to serve one field but have piping or ditch connections that can convey
MID water supplies to other fields.

MID’s Existing Turnout Configurations
Generally speaking, there are five primary types of turnouts at MID:

Upright structures
Canal gates on headwalls
Slant structures
Concrete boxes on pipelines
Other turnout configurations including:
o0 Concrete standpipes on pipelines
0 Booster Pump or Groundwater Well Systems: These systems typically discharge to a
pipeline that then serves one or more growers by connecting to the growers’ pipelines,
standpipe or boxes.
0 Pressure Boxes: Concrete boxes with a poured-in-place top (i.e., not open top concrete
box).
o0 Alfalfa valves on an MID pipelines
0 Inline valves
0 Other non-standard configurations
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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 configuration and include canal gates, gate valves, butterfly valves
and other methods.

Existing Flow Rate Measurement Configurations
There are two primary measurement configurations within MID, metered turnouts and meter-gate
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 read existing meters, typically once per 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 Acre Feet consumed.
Metered installations are typically serving Pressurized Irrigation Systems, although a few Open Flow
Systems have installed meters.

Turnouts are checked daily and cleared of debris as necessary when in use. MID-approved meters are
calibrated from the factory. The flows through the meters are periodically verified using an ultrasonic
test meter. When necessary, the meter undergoes maintenance and is factory re-calibrated as required.
The accuracy of the propeller meters, the most common meter in use, is 2 percent as specified by the
manufacturer if properly installed and maintained.

Meter-Gate Turnouts
Flow rates through meter-gate structures are 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 Systems are measured 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 rating table from the gate manufacturer, which correlates to an
instantaneous flow rate. This method is used for upright structures, canal gates on headwalls, and
deliveries from concrete boxes and standpipes.

Meter-gate measurement configurations are typically measured once during an irrigation 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 Irrigation Management software on their
laptop, which performs the acre-foot calculation for billing 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 and recalibrated when wear indicates it is necessary. The margin of
error is estimated to be approximately 12 percent.
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c. Water Rate Schedules and Billing

MID adopted a volumetric rate for its water sales in 1993. MID sells water by the acre-foot, in
increments of 0.001 AF. By this long-standing adoption, MID meets this requirement of the SB X7-7
legislation.

MID’s rate structure includes a $24.00 per acre annual standby charge assessed 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 Board sets a rate up to a
maximum of $100.67 per acre foot for surface water deliveries and prices for the voluntary conjunctive
supplemental water supply pool program annually, considering, among other things, the District’s
financial needs as well as its conjunctive management strategies at the time, all representing MID’s cost
of providing service.

Water customers are billed monthly for water deliveries. Table 9 shows MID’s volumetric billing
structure over the last several years.

Table 9. Volumetric Billing Structure

Conjunctive Supplemental
Surface Water JUNCHIVE SUpp
Water Supply Pool Program
Year Rate
($/Acre-Foot) (SWSPP)
($/Acre-Foot)
2016 $66 SWSPP Not Offered
2017 $33 SWSPP Not Offered
2018 $40 SWSPP Not Offered
2019 $40 SWSPP Not Offered
2020 $50 SWSPP Not Offered
2021 $50 $110

d. Water Shortage Allocation Policies and Detailed Drought Management Plan

The District is located in an area that cannot purchase water from other entities so MID must rely on its
available local resources, both surface and groundwater resources. This fact is one of the drivers for
MID’s conjunctive management practices, and why MID’s drought water management approach is
encompassed by the broader practices dealing with conjunctive water management. MID’s conjunctive
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 needs. However, conjunctive management practices rely on a
robust and dependable surface water supply.

The District’s Board of Directors annually determines available surface water supplies on an acre-
foot/acre basis for Class | and Class Il water users. The Board also determines whether the water
allocation warrants offering the conjunctive Supplemental Water Supply Pool Program (SWSPP), a
groundwater source, and then estimates the required conjunctive groundwater pumping above the base
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pumping requirements. Staff develops recommendations to the Board based on forecasted runoff, in-
stream flow requirements, historical water commitments (e.qg., senior water right holders or adjudicated
rights), estimated system losses, and desired carryover storage in Lake McClure. For more information,
please refer to the attached Appendix E, Merced Irrigation District Drought Management Plan.

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 on an adaptive management basis depending on current
conditions. 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, reallocations
and private water wheeling are restricted due to capacity limitations within the MID conveyance system.
During years of surface water shortage, flexibility is increased allowing growers to work with the District
and amongst themselves to survive the season. WMIPs for 2016 through 2021 are included as
Attachment F.

e. Policies Addressing Wasteful Use of Agricultural Water
Section 5.2 of the MID Rules and Regulation for the Distribution of Water addresses issues of wasteful
water. Specifically, it says:

“Waste of Water: All water must be applied efficiently and used in a reasonable and beneficial manner.
Any Irrigator who wastes water, such as by excessive application, ponding, flooding of roads, vacant
land, neighboring land, land previously irrigated, or in any other fashion, either willfully, carelessly, or on
account of defective or inadequate conduits or facilities, or inadequately prepared land, or by flooding a
portion of the land to an unreasonable depth or amount in order to irrigate other portions of the land or
other parcels, in which case the Irrigator may be refused District Water until such conditions are
remedied. Such determinations may be made by District staff, in their sole discretion. *
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Section III: Description of Quantity of Water Uses

1. Agriculture Water Use

Agricultural lands within the MID service area are irrigated with surface water supplies from the District,
groundwater supplies from the District, groundwater from privately owned wells, and recirculated
tailwater. Some lands are irrigated with water from a combination of these sources of supply. Table 10

lists the major crops grown within the service area and associated acreage during 2016 through 2020.
Less information is known about crops grown by customers dependent on groundwater, so the total
acreage of groundwater irrigated lands is provided.

Table 10. Irrigated Area of Crops Grown on MID Customer Lands (acres)

Crop DRY WET BELOW WET DRY
2016 2017 2018 2019 2020
Orchards 47,959 50,527 55,322 55,762 55,126
Pasture 4,366 4,631 4,584 4,037 3,728
Alfalfa 5,311 5,323 5,758 5,891 5,559
Field Crops 7,482 6,546 6,476 6,265 6,012
Truck Crops 21,509 24,048 25,310 24,047 22,845
Grains 1,414 1,761 2,191 1,951 4,016
Vineyards 979 1,094 1,342 1,572 1,543
Rice 1,148 1,078 1,178 1,127 1,210
Idle 192 380 368 476 597
Unclassified 44 0 0 0 0
Lands Irrigated with Direct
Deliveries 90,403 95,386 102,529 101,129 100,636
Groundwater Dependent 42,731 37,685 30,525 31,746 32,306
Total Irrigated Acreage 133,134 133,071 133,054 132,875 132,942

Table 11 provides the growing season evapotranspiration (ET) for the primary irrigation method (i.e.,

flood, sprinkler, or drip) for each of the crops identified above. The growing season is assumed to March

through October.
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Table 11. Growing Season Evapotranspiration for Crops in Inches

Crop 2016 2017 2018 2019 2020
Orchards 31.25 30.66 30.79 29.68 30.76
Pasture 26.53 25.96 26.10 25.21 26.14
Alfalfa 31.80 31.02 31.15 30.18 31.30
Field Crops 28.15 27.18 27.31 26.33 27.17
Truck Crops 19.64 18.98 18.98 18.02 19.63
Grains 24.39 23.87 24.00 23.18 24.03
Vineyards 17.48 16.99 17.06 16.43 16.95
Rice 46.28 44.77 45.07 42.85 44.88
Idle 2.60 2.70 2.56 2.64 2.64
Unclassified* 27.90 27.04 27.20 26.24 27.40

1 The growing season evapotranspiration for “unclassified” is set equal to the weighted average of
the other crops in the table.

2. Environmental Water Use

In addition to providing water supplies to MID growers, MID provides flows for environmental purposes
through various regulatory, adjudicated, and voluntary arrangements.

Regulatory Flows:

FERC In-Stream Flows: MID’s operates the Merced River Hydroelectric Project in accordance with a
license issued by the Federal Energy Commission (FERC). These instream flows are released down the
Merced River.

Other FERC License Flow Requirements: MID is required to provide flows to the Merced National
Wildlife Refuge during MID’s period of diversions between April and September. MID delivers flows
based on a schedule provided by the refuge staff, as measured at a measuring station located at the
boundary of the Refuge.

State Water Rights License: Pursuant to MID’s consumptive water right licenses, the District is
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. These instream flows are released down
the Merced River.

The instream flows remain in the Merced River and do not enter the MID service area; therefore, they
do not affect the water budget. In addition, MID provides water to the East Bear Creek Unit of the
Merced National Wildlife Refuge which are summarized in Table 12.

Table 12. Refuge Deliveries in Acre-Feet

Deliveries 2016 2017 2018 2019 2020
Acre-Feet 7,529 6,251 4,998 6,833 5,846
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3. Recreational Water Use

MID maintains recreational facilities as requirements of its existing FERC license for the Merced River
Hydroelectric Project (Project) as well as various non-Project recreation facilities.

Project Recreation Facilities

Project recreation facilities are located on the main stem of the Merced River at two Project
reservoirs — Lake McClure and Lake McSwain. The Project consists of five developed 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 Lake
McSwain. These RAs serve as access points for fisherman, campers, swimmers, boaters, and hikers
to access Lake McClure and Lake McSwain. Table 13 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 McSwain, 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 as day-use, swimming, fishing and boating.
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Table 13. Summary of Merced River Hydroelectric Project Recreation Facilities

Lake McClure Facilities
. Number | Numberof | Number
Recreation - Number of . .
Facility . of Picnic Parking of Boat
Area Campsites .
Sites Spaces Ramps
Campground 101 -- 14 -
McClure Picnic Area - 8 8 -
. Swim Beach - 22 60 --
Point .
Marina - -- 50 -
Boat Launch - -- 140 2 (3 lanes)
Campground 275 -- 39 -
Barrett Swim Beach - 13 30 -
Cove Boat Launch/Marina - 6 267 2 (5 lanes)
Overflow Parking - -- 35 --
Horseshoe Campground 109 1 - -
Swim Beach - 12 50 -
Bend
Boat Launch - -- 49 1 (2 lanes)
Bagby Campground 30 -- 221 -
Bagby Shepherd’s Point Primitive Area 15 -- -- -
Boat Launch - -- 31 1 (2 lanes)
Total 15 530 62 994 5
Lake McSwain Facilities
Number of
- Number of Number of . Number of
Facility . L 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

4. Municipal and Industrial Use

Municipal and industrial water use contributes to a very small proportion of MID’s volumetric water use.
The diversions do not have a material effect on operations. MID anticipates that the diversions will
continue unchanged for at least the next five (5) years. These are:

The Lake Don Pedro Community Service District (LDPCSD) withdraws from a location just north
of Barrett Cove Marina up to about 700 AF of water annually for water supply. LDPCSD diverts
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pursuant to a water purchase agreement with the District and is subject to the same rules as
MID for water out of storage from New Exchequer Reservoir. For example, LDPCSD cannot
make withdrawals when the reservoir is below the minimum regulatory pool of 115,000 AF.
Less than 1,000 AF of water is withdrawn annually using MID facilities, primarily to the Merced
Union High School District, and to MID Parks uses on Lake McClure and McSwain.

The McClure Boat Club, a small development adjacent 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.

Mariposa Town Planning Area (Mariposa Public Utilities District (MPUD)) maintains the Saxton
Creek Diversion project which is a diversion on the Merced River, upstream of Lake McClure.
MPUD is entitled to take up to 5,000 AF annually at a max diversion rate of 7 Cubic Feet Per
Second. MPUD has not made any diversions from this pumping station since 2015.

The City of Merced received all its drinking water from Lake Yosemite until 1917. Since then, most
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 water to certain 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, which
are both exclusively groundwater pumping systems. The City of Livingston is working with the District to
evaluate reducing reliance on an aquifer with marginal water quality. MID intends to continue to pursue
these efforts and to continue to seek out opportunities to expand its in-lieu groundwater recharge
efforts within urban areas.

Urban areas occupy approximately 18,200 acres within the MID. The Merced Groundwater Basin,
Groundwater Sustainability Plan estimated an annual extraction of approximately 44,000 AF per year for
urban municipal uses, and an additional 37,000 AF per year for urban domestic purposes. The
sustainable yield scenario presented in the Groundwater Sustainability Plan indicates that reductions in
urban water use are to be implemented through a percent reduction in the per-capita water use equal
to the percent reduction in agricultural use.

5. Groundwater Recharge Use

DWR’s IWFM Demand Calculator (IDC) model was used to calculate deep percolation from applied water
on grower’s fields, and canal seepage was estimated based on measured canal flows. These were the
two main components of groundwater recharge during 2016 through 2020 and varied between
approximately 125,000 AF and 175,000 AF. The fluctuation is dependent on hydrology, length of
irrigation season, and irrigation methods.

In dry years, the District relies on groundwater recharge resulting from deep percolation and water
distribution system seepage to supplement surface water deliveries. This recharge is essential in
sustaining a supply and demand balance for in-District acreage serviced by MID distribution facilities and
In-District acreage that rely totally or partially on groundwater extracted by private wells.
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In addition to intentional passive recharge through water distribution seepage, MID’s conjunctive
management activities include highly effective in-lieu and direct recharge operations. In-lieu efforts
include reduced use of MID owned and operated groundwater wells and in-basin water transfers during
years of adequate water supply.

The District’s direct recharge efforts currently consist of two groundwater recharge basins: one is in the
northerly area of the District, near the Winton area, and the other is a historical basin close to the south
end of the District, in the town of El Nido. In 2018, MID made several improvements to the El Nido
recharge basin thereby increasing its daily recharge capacity. It should be noted that an effective
conjunctive management effort relies on robust surface water supplies. Groundwater recharge activities
decrease as surface water supplies decrease. As to be expected, during the recent drought, annual in-
lieu recharge decreased to almost 0 acre-feet in 2015. MID is concerned that ongoing regulatory
processes that seek to reduce available surface water supply to MID will severely impact MID’s
conjunctive management activities in the same manner as the current drought.

6. Transfer and Exchange Use

Water Transfers

Due to the upgradient location of Lake McClure and the location of MID’s water conveyance and supply
facilities in the eastern San Joaquin Valley, MID relies exclusively on the Merced River and local
tributaries for its surface water supply and its conjunctive well field for supplemental water supplies.
MID has historically implemented water transfers as a seller, primarily from Lake McClure and the
Merced River. Transfers have been included in MID’s financial, conjunctive management, and
environmental deliberations since at least 1967.

In 1967, MID executed a multi-purpose, long term transfer with DWR known as the Davis-Grunsky
Contract which calls for the voluntary release of water to the Merced River between the months of
November and March for fishery purposes. Funds from the transfer were used to establishing MID’s
recreational facilities at Lake McClure, Lake McSwain, and along the Merced River. This Contract expired
December 31, 2017.

As part of its conjunctive management activities, MID has also re-operated Lake Yosemite and Crocker
Dam, both pre-1914 facilities that receive local runoff, to implement water transfers with the State’s
Environmental Water Account and the Bureau of Reclamation’s Water Acquisition Program. MID made a
number of transfers and flood-regulated flows to the Environmental Water Account and East Bear Creek
Unit respectively. The East Bear Creek Unit is a local federal refuge and a subdivision of the San Luis
National Wildlife Refuge that primarily relies on groundwater supplies for its operations. In addition to
strategic environmental water transfers, MID engages in water supply water transfers, primarily for
agricultural purposes. Water is also conveyed by MID to a number of water users located downstream of
the District. Table 14 summarizes water transferred out-of-basin.
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Table 14. Out-of-Basin Water Transfers

Transfers 2016 2017 2018 2019 2020
Acre-Feet 0 0 20,000 0 45,000
Water Exchanges

Similar to the above discussion regarding the upgradient location of Lake McClure and the location of
MID’s conveyance and supply facilities, exchanging surface water is difficult. Groundwater in the
periphery of MID is limited and utilized by parcels outside the District. MID relies exclusively on the
Merced River and local tributaries for its surface water supply and its conjunctive well field for
supplemental water supplies.

In extreme cases during drought years, and most recently as 2014, MID has facilitated groundwater
exchanges for in-District growers. This is a program in which growers can discharge private groundwater
supplies from one of their parcels into MID facilities in exchange for additional MID water supplies at a
different parcel. This program benefits growers who have a groundwater well on one parcel but lack a
groundwater source on their other parcel(s). In 2014, MID assessed a 40% loss to all groundwater
exchanged. Moreover, MID’s acceptance of a groundwater exchange was contingent upon MID being
able to utilize the water downstream of the exchange.

7. Other Water Use

MID occasionally provides water for construction work within its service area. The amounts do not
normally exceed 25 AF, annually. MID also provides water for fire suppression, mainly from Lake
McClure as well as recreational uses and agricultural frost protection.
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Section IV: Description of Quantity and Quality of Water
Resources of the Agricultural Water Supplier

1. Water Supply Quantity

a. Surface Water Supply

The District’s surface water supply is made of the following components:
Merced River: The Merced River is the main source of MID’s surface water supply. The District
diverts direct flows and stored water impounded in Lake McClure by New Exchequer Dam on
the Merced River. MID holds pre-1914 direct diversion rights on the Merced River that date back
to 1857. MID also owns historic pre-1914 reservoirs, currently inundated by New Exchequer
Reservaoir.
Merced Streams: The 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 between Merced
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 District’s surface water
conveyance system 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.
MID maintains pre-1914 rights on a number of these creeks, such as those that drain to Crocker
Dam, a 223 AF pool on Bear Creek, west of the city of Merced that intercepts drainage from
283,346 acres of watersheds, spanning from Canal Creek to the north to Bear Creek in the
south. MID holds post-1914 licenses on other creeks such as Mariposa Creek/Duck Slough and
Deadman Creeks.
Lake Yosemite: Lake Yosemite is a historic reservoir in the foothills of Merced County, northeast
of the city of Merced. The Lake was completed in 1888 and has a capacity of approximately
8,000 AF. The Lake receives diversions from the Merced River, and intercepts flows from Canal
Creek, Edendale Creek, Parkinson Creek and Fahrens Creek, in addition to the Lake Yosemite
local watershed. The Lake is subject to flood control restrictions which typically require
reduction of storage to 4,000 AF during the winter months. MID holds pre-1914 water rights on
this reservaoir.
Lake McClure: The District diverts water from Lake McClure, according to a series of post-1914
water rights licenses for flow and storage recognized by the State of California. The Lake has a
maximum holding capacity of 1,024,000 AF. In addition, the Army Corps of Engineers Water
Control Manual for Lake McClure requires the District to reserve 350,000 AF of reservoir
capacity for 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.
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Restrictions on Surface Water Supply
The restrictions on MID’s surface water supplies are:

Natural Restrictions:  Hydrology, timing of runoff versus demand
Logistical Restrictions: Reservoir capacity, flood control limitations

Natural Restrictions: Natural restrictions associated with the Lake McClure watershed are
primarily associated with hydrology. Multiple dry years severely limit MID’s water supply
and impact all of its beneficial uses. The Merced Streams’ watershed is mainly a rain-driven
drainage basin. In above average 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 Yosemite during flood control restrictions, flows can only be diverted if there is an
agricultural demand. The demand flows are typically significantly less than the supply,
especially in wet years. MID continues to make opportune diversions in years where runoff
coincides with demand during the early part of the irrigation season.

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 Reservoir
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.
Storage can be increased after March 15 to reach the maximum storage capacity of
1,024,000 AF, which can be reached by June 15", By August 1% storage starts its
decent to total flood control capacity by November 1%,

Water Right Rules:
MID cannot store flows after July 1% which makes maintaining maximum storage
challenging.

Lake Yosemite
Flood Control Restrictions:
Lake Yosemite is vacated to 4,000 AF storage during the winter months, which limits
the Lake’s ability to store runoff in the winter months.

The Main Canal
Flood Control:
Almost the entire upstream half of the Main Canal, the section between the Merced
River and Edendale Creek, is burdened by flood constrictions as part of the Castle Dam
flood control project.
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Crocker Dam
Crocker Dam is a removable dam that checks flows in Bear Creek. MID removes the
dam during the flood 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 sites, including Puglizevich Dam, Miles Creek Dam, Monnett Dam and El Nido
Dam, face the same challenges as Crocker Dam.

Le Grand Canal at Black Rascal Creek:
The Le Grand Canal is one of two canals that make up the major outlets from Lake
Yosemite. The Le Grand Canal traverses along the toe of the western Sierra foothills
and continues to the town of Le Grand for a distance of more than 16 miles.
However, the Le Grand Canal is physically severed during the flood season, conveying
flood flows to Black Rascal Creek, a creek tributary to Bear Creek. This manual
operation severely restricts the ability to convey storm flows from Lake Yosemite to
the south eastern areas of the District for recharge during the flood season.

MID is in the design stages of a project to automate its facilities where flows in the Le
Grand Canal can be remotely controlled to direct flows fully or partially to Black Rascal
Creek or the downstream portion of the Le Grand Canal. This automation will
eliminate the need to physically sever the Le Grand Canal every winter and will
facilitate winter groundwater recharge to a large portion of the District.

The above is not a comprehensive list but is intended to include major restrictions impacting MID’s
surface water supplies.

b. Groundwater Supply

MID’s service area overlays a portion of the Merced Groundwater Basin, as well as small portions of the
Turlock Groundwater Basin. MID is participating in SGMA efforts for both basins, which have been
designated as in overdraft. The Merced Groundwater Subbasin GSP was completed and submitted to
DWR on January 28, 2020. The GSP for the Turlock Subbasin is currently being prepared in order to meet
a deadline for submittal to DWR of January 31, 2022. Additional information regarding SGMA and
groundwater efforts for each basin is available at:

http://mercedsgma.org/
https://turlockgroundwater.org/

Table 15 contains information on the groundwater basins underlying MID. This information was taken
from the DWR Bulletin 118-2003 description of the Merced Groundwater Basin. The storage estimate is
based on data collected in 1995 by DWR.
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Table 15. Groundwater Basins Underlying District

_ . . Total Capacity
Groqndwater District Footprint Basin Area (300 feet depth) specific Yield
Basin Name (acres) (Sg. Mi.) (AF)
Merced 149,500 767 15,700,000 9 percent
Turlock 5,500 542 12,800,000 10.1 percent

As previously discussed, the majority of the MID service area overlies a portion of the Merced
Groundwater Basin. Although overlying a small portion of the Turlock Basin, MID does not have any
conjunctive groundwater wells within this basin and does not make any groundwater extractions from
this basin. MID growers may have private wells within the District overlying the Turlock Basin and would
utilize them as necessary.

Agricultural groundwater demand in the MID service area includes MID’s conjunctive management
operations and private groundwater pumping.

1.

2.

Currently, MID has approximately 215 conjunctive groundwater wells overlying the Merced
Groundwater Basin and conjunctively manages its surface water supplies with available
groundwater supplies. MID’s groundwater operations include its baseline pumping
operations and its conjunctive groundwater pumping, each further discussed below.

a.

Baseline Groundwater Pumping: The District’s service area contains 1,764 acres of high
grounds that cannot receive gravity surface water. These areas are served with
groundwater wells and deliveries to these areas are considered baseline pumping.
Baseline pumping also includes conjunctive groundwater supplies provided after the
irrigation season for purposes such as frost protection. Baseline groundwater pumping
occurs in all water year types. Historically, MID’s baseline pumping averaged 24,000 AF
annually. As part of its conjunctive management activities, MID has been installing
booster 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 low pumping of
585 AF in 2020. These projects are further discussed under the EWMPs in Section 7.
Conjunctive Supplemental Water Supply from Groundwater Sources: The vast majority
of MID wells are used conjunctively where they are on standby during years of adequate
surface water supply and only operated when surface water supplies are inadequate.
For example, between 2016 and 2020, the conjunctive supplemental groundwater
supply wells were not used as a result of a continuous string of wet and above average
years and the groundwater basin benefited from ample surface water deliveries. During
the 2011-2015 drought, MID’s conjunctive supplemental water supply pumping
increased as Lake McClure storage dwindled.

Privately Owned and Operated Wells: Private groundwater well owners within MID can be
categorized into two groups: 1) growers that use their groundwater wells conjunctively to
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supplement MID water supplies when necessary; and 2) growers that rely strictly on private

groundwater pumping.
Conjunctive Private Groundwater Pumping: A number of MID growers that own private
wells use their wells to supplement surface water supplies when surface water supplies
are inadequate for their crop’s needs. These growers will also use their private wells for
post-harvest irrigation and frost protection needs. Due to MID’s meager surface water
supply in 2015 (0.04 AF/AC), the lowest in MID’s history, these growers used their wells
for nearly their entire water supply in 2015.

There are approximately 25,000 acres within MID that rely solely on groundwater to meet their crop
demands. It is anticipated that as the groundwater table continues to decline, water quality concerns
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 these MID growers that currently rely exclusively on
private groundwater pumping will return to relying on surface water deliveries from MID. Should these
growers return to MID, they would require approximately 100,000 AF of additional surface water
diversion to meet their crop’s water demand.
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Figure 3. Subbasin Map
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c. Other Water Supplies

Currently, all of MID’s water supplies come from the surface and groundwater sources described above.
Nevertheless, as water supplies become more stressed due to natural and regulatory pressures, MID
continues to pursue efforts to fortify the reliability and robustness of these supplies. For example:

The District participated through its staff in various studies undertaken by UC Merced researchers
relating to the Merced River watershed, the impact of the SWRCB Delta Plan on Hydroelectric
generation in the state, bathometry of Lake Yosemite, reducing water temperature in Merced River
and other similar activities.

MID submitted an application to the SWRCB for diversion of flood water from Merced River and
other local streams that could be used for recharge, similar to Flood Management Aquifer Recharge
(Flood-MAR) activities.

The District entered into agreements with Merced Subbasin GSAs and local land owners to benefit
from the local streams. The application is pending acceptance by the SWRCB. Acceptance of the
application and approval of diversions is absolutely crucial for MID to continue successful
conjunctive management with the anticipated higher flow requirements on the Merced River.
Projects supporting said Flood-MAR for the basin have been identified in the application, including
MID-specific projects.

Similar to the above effort, a number of projects have been identified to capture storm runoff in wet
years for recharge via land application under the Merced Region IRWMP.

The District is considering various storage enhancement projects, including an increase in its
carryover storage in New Exchequer Dam and a previously identified CALFED off-stream surface
water reservoir project known as the Montgomery Reservoir.

d. Drainage from District’s Service Area

Flows leaving the District without meeting a water commitment may be considered an operational
discharge or spill. MID’s capital improvements over the last several decades focused on system
efficiency and spill reduction, among other things. These efforts have dramatically improved MID’s
ability to control operational discharges. Most spills from sub-laterals have been networked such that
they discharge to another canal helping to meet MID’s demand and various water commitments.

The following is a list of the District’s major operational discharge locations.

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

Several other laterals can physically spill to the river, but due to their low capacity, typically do not
have measurable or significant operational discharges.

Bear Creek, Owens Creek, Duck Slough, Howard Lateral and McCoy Lateral are all facilities that can
be utilized by the District to deliver MID’s flow commitment to the Stevinson Water District,
amounting to 26,400 AF annually. MID maintains recorders on all these facilities that discharge to
the East Side Canal.
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The Atwater Drain is a man-made facility that terminates at the East Side Canal. Four MID facilities
discharge to the Atwater Drain. In 2019, MID completed a water recovery project which reduced
almost all discharge flows from two of the facilities by pumping excess water to other MID facilities
where it is put to beneficial use by MID.

Deadman Creek is used to meet MID’s annual commitment of up to 15,000 acre-feet to the Merced
National Wildlife Refuge per MID’s existing FERC license. Flows are measured with a weir on the
creek at the refuge’s eastern boundary.

The Livingston Drain is a man-made facility that terminates in Bear Creek. In 2015, the District
completed a project that facilitates redirection of almost all flows in the drain to meet downstream
water commitments.

The Lingard Lateral 'F’, El Nido Canal, El Nido Lateral 'A’ and El Nido Lateral 'B’ are smaller spills that
are typically only active in wet years and actual losses are negligible. Similarly, there are other minor
laterals and drains with spills primarily active in wet years, such as the Fesler Drain, that are usually
dry and any occasional 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 River. Natural waterways that serve as conveyances for deliveries within MID may also carry
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 most downstream delivery.
However, downstream of all MID delivery points, watercourses that receive drainage water are
designated as drains.

2. Water Supply Quality

a. Surface Water Supply Quality and Sampling

The surface water supply for the District includes rainfall and snowmelt from the Sierra Nevada
Mountains, more specifically Yosemite National Park, and is of very high quality. Diverted surface water
has an EC generally less than 20 pmhos/cm, with very low levels of nitrates and no detectable organics.
This high quality water poses no restrictions for irrigation. MID has performed periodic water quality
testing that dates to the 1980s, including testing within the Merced River, creeks utilized by the District,
and active operational discharge locations. The District has made this information public through
numerous submittals to the Central Valley Regional Water Quality Control Board under the Irrigated
Land Regulatory Program (ILRP) and other federal and state agencies via other forums. See further
discussion below.

Beginning in 1999, MID started a discretionary water quality sampling program for its grower’s benefit
to assess the quality of MID water supplies as it relates to agricultural suitability. The objective of this
sampling is 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, if any, throughout the system.

Samples at diversion points are tested for electric conductivity (EC), Calcium (CA), Magnesium (Mg),
Sodium (NA), Chlorides, CO3, HCO3, SO4, Boron (B), NO3, iron (FE), Manganese (Mn), pH, Total
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Dissolved Solids (TDS) and Total Suspended Solids (TSS). Specific collection points are further sampled
for Biochemical Oxygen Demand (BOD) and Dissolved Oxygen (DO). Samples are delivered to a State
certified laboratory for analysis.

Growers may use this information to adjust their irrigation and develop crop management programs and
the testing helps to assure the Districts customers that they are being provided with water of sufficient
quality to grow local crops. Sampling results have illustrated to growers the superiority of MID’s surface
water supply as compared to groundwater, particularly pertaining to pH balance, lower EC (TDS) and
primary metals and minerals.

b. Groundwater Supply Quality

Groundwater sampling includes selective groundwater wells that have suspected water quality
problems. Samples are typically tested for EC, Ca, Mg, Na, Cl, CO3, HCO3, SO4, B, NO3, Fe, Mn, and pH.

As expected, groundwater TDS and other mineral components vary by location. Generally, TDS tends to
increase heading westerly with a range between 250 PPM to 600 PPM. All groundwater is suitable for
agricultural use, although some crops are sensitive to certain minerals in the water. Alimond trees are
sensitive to carbonates and other salts, which impact yield and the health of the trees. Certain 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 this pattern. Table 16
summarizes water quality issues within the Merced Groundwater Subbasin and is reproduced from the
Groundwater Sustainability Plan. MID currently relies on sampling conducted by the Merced
Groundwater Subbasin GSP coordinators.

Table 16. Adverse Groundwater Quality by Area

Region Parameters

Atwater Nitrates, DBCP?, EDB?, TCE® and 1,2,3 TCP233

Cressey Nitrates & DBCP

El Nido Nitrates, Arsenic, Sodium, & TDS*

Le Grand Hard Water!

Livingston Nitrates, Arsenic, DBCP, EDB, TCE and 1,2,3 TCP

McSwain Area Nitrates, DBCP, EDB, TCE and 1,2,3 TCP

Merced Nitrates & Hard Water

Planada DBCP & Hard Water

Stevinson Arsenic, Sodium, TDS*, Manganese, Chlorides, Hard Water, & Tannins
Winton Nitrates, DBCP, EDB, TCE and 1,2,3 TCP

Source: (Merced County Department of Public Health, Division of Environmental Health, 2018)

! Hard Water = Total hardness > 150 mg/L (mg/L = milligrams per liter = parts per million)
2 Dibromochlopropane (DBCP), Ethylene Dibromide (EDB) and 1,2,3 Trichloropropane (1,2,3 TCP) are soil fumigants, use of
DBCP and EDB was banned in 1977.
3 TCE and 1,2,3 TCP are solvent/degreases.
4 TDS refers to the total dissolved solids in water.
General Notes from the Merced County Department of Public Health, Division of Environmental Health:
a. Chlorides, manganese, hard water, iron, tannins, TDS, and sodium in drinking water are, of themselves, not known causes
of health problems.
b. The water quality information above refers to private wells in unincorporated areas and does not necessarily apply to the
municipal water supply of the towns and cities.
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c. Drainage from District’s Service Area

MID is a member of the East San Joaquin Water Quality Coalition and is in compliance with the Irrigated
Lands Regulatory Program (ILRP).
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Section V: Water Accounting and Water Supply
Reliability

1. Quantifying Water Supplies

The District’s agricultural water deliveries occur during the irrigation season, generally from March
through October. The following section describes and quantifies agricultural water supplies and uses
during the irrigation season. Therefore, the District’s direct deliveries from Lake McClure for M&I
purposes that are described in Section Ill. 4 are not included in the quantities below.

Major improvements associated with the current water balance include:

1. Awater balance composed of three subareas:
a. MID water conveyance and distribution system
b. District irrigated lands receiving direct surface water and groundwater deliveries
through MID facilities. These areas could also have private wells used on a
supplemental basis.
c. Districtirrigated lands relying exclusively on private groundwater wells
2. Closures: The closures for the water balance equation for the above components are as follows:
a. MID Water Conveyance and Distribution System: canal seepage
b. District irrigated lands receiving direct surface and groundwater through MID facilities:
private groundwater pumping
c. Districtirrigated lands relying totally on their private groundwater wells: private
groundwater pumping
3. Most importantly, MID utilized METRIC, a remote sensing process calculating Evapotranspiration
of vegetation within the District for sensitivity analysis in calibrating the water balance.

The water balance model is developed such that outputs will continue to increase in accuracy as MID
completes its SBX 7-7 corrective action plan (see Appendix D) and continues to improve the accuracy of
individual grower delivery water measurements. The water balance is confined to MID-introduced
surface and groundwater during the irrigation season.

Figure 4 demonstrates the flow path and components of the water balance. The figure demonstrates
inflows and outflows into the District. It also outlines the direction of the flow and closure terms.
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Figure 4. Flow Path and Water Budget Components
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Table 17 demonstrates the components of the MID water conveyance/distribution system and irrigated
lands water budgets. As part of its conjunctive management activities, MID has historically relied on its
extensive unlined canal system as a means to provide recharge to the underlying groundwater basins to
help facilitate the District’s conjunctive pumping operations and MID grower’s private pumping activities

remain sustainable.
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Table 17. Water Budget Components and Data Sources

System Water Balance Component Data Type Data Source
Flowpath
Merced River Diversions Measurement | Broad-crested weir on the Main Canal and contracted weir on the Northside Canal
MID Groundwater Pumping Measurement | Combination of flow meter readings, pump tests, and time of operation
2 Tributary Inflows Measurement | Stream gauge records on Bear, Burns, Black Rascal, Mariposa, and Owens Creeks
o
€ | Distribution System calculation CIMIS Station #148 (Merced) precipitation and surface area of canals and in-
Precipitation system reservoirs
Tailwater and Runoff of MID cropping and irrigation method data and tailwater net return flow of 0 to
C Calculation 10% on flood irrigated lands - Runoff of precipitation calculated in IDC based on
Precipitation .
land use and soils
MID Deliveries to Irrigated Combination of flow meter and staff flow measurements and time of use records
Measurement . .
Lands at all points of delivery
= Distribution System Seepage Closure Term | Difference between distribution system total inflows and outflows
[}
3 Distribution System calculation CIMIS Station #148 (Merced) ETo x 1.05 and surface area of canals and in-system
2 Evaporation reservoirs
= Uncaptured Spills Measurement Flow measurements on a}ll major spl_lls and points of ogt5|de delivery. Calculated
2 as excess of flows committed to entitlements and outside sales.
.g Calculated as stream flows in excess of 900 cfs at the Bear Creek at McKee Road
2 | storm Throughflow Calculation gauge during period _of diversion. These storm driven flow events e>'<ceed the
3 measurement capacity of the Bear Creek West Boundary gauge which measures
= other uncaptured spills and deliveries to Stevinson Water District.
O | Operational Spills to Merced Spill measurement at the end of the Northside Canal which returns flow to the
. Measurement .
River Merced River
. o Measurements of flows leaving the District through Bear and Owens Creeks and
Stevinson Water District Measurement . . .
the Howard and McCoy laterals in accordance with the Stevinson agreement
'F\e/le?‘g;zd National Wildlife Measurement | Measurements of flows leaving the District through Deadman Creek
Other Commitments calculation D_SO _estlmated flows based on typical flow rates and time of use to historic
riparian rights users
Outside Sales Measurement lIz/lf;z;lssurements of flows leaving the District through points of delivery to outside
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System Water Balance Component Data Type Data Source
Flowpath
MID Deliveries to Irrigated Combination of flow meter and staff flow measurements and time of use records
Measurement : .
Lands at all points of delivery
Prlvat_e Groundwater Purr_lplng Difference between total inflows and outflows on irrigated lands with direct
on Irrigated Lands with Direct | Closure Term L
% . deliveries
S | Deliveries
= Prlvat_e Groundwater Pumping Difference between total inflows and outflows on irrigated lands without direct
on Irrigated Lands without Closure Term L
m . - deliveries
g Direct Deliveries
(3]
— Irrigated Lands Precipitation Calculation CIMIS Station #148 (Merced) precipitation and MID serviced irrigated area
[}
S CIMIS Station #148 (Merced) ETo and precipitation, adjusted crop coefficients
= . from METRIC analysis, MID cropping and irrigation method data, NRCS soil
Crop ET Calculation - U ) . o L
characteristics, minimum deep percolation adjusted for irrigation application
g efficiency, integrated with IDC root zone simulation model
= . MID cropping and irrigation method data and tailwater net return flow of 0 to
5 | Tailwater and Runoff of . - . S
o) C Calculation 10% on flood irrigated lands depending upon crop - Runoff of precipitation
Precipitation ) .
calculated in IDC based on land use and soils
Deep Percolation Calculation See description under "Crop ET" above
Change in Soil Water Storage Calculation See description under "Crop ET" above
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a. Agricultural Water Supplies

Table 18 summarizes annual distribution of surface water diversion to MID’s irrigation conveyance
system over the period from 2016 through 2020.

Table 18. Surface Water Supplies

Acre-Feet
Surface Water Source 2016 2017 2018 2019 2020
Merced River Diversions 377,560 544,194 500,132 490,532 436,002
Tributary Inflows 3,650 30,717 66,721 39,651 11,654
Total Surface Water Inflows 381,210 574,911 566,853 530,183 447,656

Annual volumes of groundwater pumped from MID and private wells for the period 2016 through 2020
are presented in Table 19. The private pumpage by MID customers are based on the results of the water
balance which illustrates the variability of the water extracted in relation to hydrology and surface water
availability. Private pumping was further subdivided into two groups: private groundwater pumping used
conjunctively to supplement deliveries of MID surface water (Lands with Direct Delivery), and private
groundwater pumping of parcels that rely exclusively on private groundwater pumping for their water
supply needs (Lands without Direct Delivery).

Table 19. Groundwater Supplies

Acre-Feet

Groundwater Source 2016 2017 2018 2019 2020
MID Groundwater Pumping 982 620 678 588 594
Private Qrourjdwater'Pun'qpmg on Irrigated 150,725 | 111,332 82,287 103,696 94,834
Lands with Direct Deliveries
Pri P - i

rivate Qroundvyater ur.np|r.1g on Irrigated 143,445 | 122,066 97,193 100,662 | 107,913
Lands without Direct Deliveries
Total Groundwater Pumping 295,153 | 234,017 | 180,158 | 204,946 | 203,342

b. Other Water Sources

Table 20 summarizes the effective precipitation for lands within the District that received surface water
deliveries from the District during 2016 — 2020. The table includes the estimated effective precipitation
calculated for the months that irrigation deliveries are typically made, March through October.
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Table 20. Other Water Sources

Acre-Feet
Water Source 2016 2017 2018 2019 2020
Agricultural Effective Precipitation 88,027 83,033 52,224 83,974 56,075
Distribution System Precipitation 1,621 753 713 1,054 930
Tailwater and Runoff of Precipitation 33,137 34,018 6,286 25,776 19,845

2. Quantification of Water Uses

As described above, water budgets are developed for the irrigated lands and the distribution system.
Table 21 summarizes the water uses (i.e., outflows) associated with the water budget for irrigated lands

within the District. As shown, this includes crop ET, tailwater and runoff of precipitation, deep

percolation to groundwater, and change in soil water storage.

Table 21. Irrigated Lands Uses/Outflows

Acre-Feet
Use/Outflow 2016 2017 2018 2019 2020
Crop ET 356,238 | 334,014 | 345,627 | 329,587 | 347,756
Tailwater and Runoff of Precipitation 33,137 34,018 6,286 25,776 19,845
Deep Percolation of Surface Wateron | ¢ ,79 | gasgs | 72568 | 92,859 | 83703
Lands with Direct Delivery
Deep Percolation of Groundwateron | ¢, 11 | 45833 | 24200 | 39872 | 30,873
Lands with Direct Delivery
Deep Percol_atlon on. Lands without 55.017 51.914 28.809 41,667 36.781
Direct Delivery
Change in Soil Water Storage 7,299 -4,706 970 74 -3,022
Total Outflows 568,087 | 546,640 | 478,460 | 529,835 | 515,937

Table 22 summarizes the water uses (i.e., outflows) associated with the water budget for the District’s
distribution system. This includes internal outflows such as deliveries to irrigated lands, distribution
system seepage, and evaporation. Other components are out flows including spills and flows for outside
entities including Stevinson Water District, Merced National Wildlife Refuge, and others.
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Table 22. Distribution System Uses/Outflows

Acre-Feet
Use/Outflow 2016 2017 2018 2019 2020
MID Deliveries to Irrigated Lands 185,889 | 230,210 | 246,756 | 241,503 | 257,114
Distribution System Seepage 161,510 | 215,775 | 215,692 | 174,444 | 112,794
Distribution System Evaporation 9,970 10,801 10,839 10,515 10,882
Uncaptured Spills 5,075 71,402 9,206 51,969 19,468
Storm Throughflow 0 0 14,769 1,791 948
Operational Spills to Merced River 1,685 2,893 2,821 7,260 3,936
Stevinson Water District 29,416 26,400 24,000 24,000 24,150
Merced National Wildlife Refuge 7,529 6,251 4,998 6,833 5,846
Other Commitments 5,577 9,390 2,850 1,660 10,263
Outside Sales 10,300 37,179 42,598 37,626 23,624

3. Overall Water Budget

Table 23 and Table 24 summarize the District’s water budgets for the distribution and irrigated lands,
respectively. Water uses are described in Section Il of this Plan, and water supplies are described in

Section IV.
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Table 23: Distribution System Water Budget

Acre-Feet
System ELESl Bl I Section | Data Type 2016 2017 2018 2019 2020
Flowpath Component
Merced River Diversions V.1la Measurement | 377,560 544,194 | 500,132 | 490,532 | 436,002
MID Groundwater V.la | Measurement 982 620 678 588 594
" Pumping
E Tributary Inflows V.l.a | Measurement 3,650 30,717 66,721 39,651 11,654
= S
Distribution System V.1b | Calculation 1621 753 713 1,054 930
Precipitation
Tailwater and Runoffof |\, | oo 1ation 33137 | 34018 | 6286 | 25776 | 19845
Precipitation
c MID Deliveries to V.2 | Measurement | 185889 | 230210 | 246,756 | 241503 | 257.114
£ Irrigated Lands
2 Distribution System V.2 | ClosureTerm | 161,510 | 215775 | 215692 | 174,444 | 112,794
phe Seepage
O - - -
= Distribution System V.2 Calculation 9970 | 10,801 | 10,839 | 10515 | 10882
o Evaporation
.g Uncaptured Spills V.2 Measurement 5,075 71,402 9,206 51,969 19,468
E Storm Throughflow V.2 Calculation 0 0 14,769 1,791 948
3 Operational Spills to V.2 | Measurement | 1685 | 2893 | 2821 | 7.260 | 3936
Merced River
Stevinson Water District V.2 Measurement 29,416 26,400 24,000 24,000 24,150
Merced National Wildlife |\, |\ crement | 7,520 6.251 4.998 6.833 5 846
Refuge
Other Commitments V.2 Calculation 5,577 9,390 2,850 1,660 10,263
Outside Sales V.2 Measurement 10,300 37,179 42,598 37,626 23,624
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Table 24. Irrigated Lands Water Balance

Acre-Feet
System it BElEEs Section | Data Type 2016 2017 2018 2019 2020
Flowpath Component
MID De"v‘igizzo'rr'gated V2 | Measurement | 185,889 | 230210 | 246,756 | 241503 | 257,114
Private Groundwater
Pumping on Irrigated V.1b | Closure Term | 150,725 | 111,332 | 82,287 | 103,696 | 94834
" Lands with Direct
% Deliveries
E Private Groundwater
Pumping on Irrigated V.1b | Closure Term | 143445 | 122,066 | 97,193 | 100,662 | 107,913
Lands without Direct
X% Deliveries
8 .
3 Irrigated Lands V.1b | Calculation | 88,027 | 83033 | 52224 | 83974 | 56075
g Precipitation
8 Crop ET V.2 Calculation | 356,238 | 334,014 | 345627 | 329587 | 347,756
= Tailwater and Runoff of V.2 Calculation | 33137 | 34,018 | 6286 | 25776 | 19,845
Precipitation
2 Deep Percolation of V.2 Calculation | 64278 | 88568 | 72568 | 92859 | 83.703
3 Surface Water
5 | DeepPercolationofGW . Calculation | o) 119 | 42833 | 24200 | 39.872 | 30873
O on Direct Delivery Land
Deep Percolation of GW |, , Calculation | o2 017 | 51914 | 28809 | 41667 | 36781
on non-Delivery Land
Change in Soil Water V.2 Calculation 7.299 -4,706 970 74 -3,022
Storage
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4. Water Management Objectives

In 2019, the District completed and adopted a Water Resources Management Plan (WRMP) to outline
the District’s long term priorities. The WRMP plan goals include:

Protect and maximize MID’s water rights

Ensure that MID remains financially sound

Provide a reliable and affordable water supply to MID customers
Continue to focus on MID customer service

Promote sustainable management of groundwater resources
Support the agricultural economic base of the region

The plan included policy and financial recommendations, as well as a capital improvement plan focusing
on modernizing the District’s water distribution system to improve customer service, system efficiency
and reducing unnecessary losses to the system. The capital improvement plan includes construction of
approximately 12 water regulating reservoirs, improved flow measurement and control at major control
points and automation of check structures along major conveyance facilities.

5. Water Use Efficiency (WUE)

The District has utilized two methods for calculating water use efficiency: Method 1, Crop Consumptive
User Fraction (CCUF) and Method 4, Water Management Fraction (WMF).

Method 1 evaluates the crop evapotranspiration (ETAW) minus the amount of effective precipitation
used by the crop. This method is intended to quantify the efficiency of applied irrigation water
consumed directly for the purpose of crop growth. Table 25 shows the calculated CCUF for 2016 through
2020. The calculations indicate that approximately 35% to 48% of applied water was consumed directly
by crops during these years.

Table 25. Crop Consumptive Use Fraction

Acre-Feet

Water Year 2016 2017 2018 2019 2020
Evapotranspiration 356,238 | 334,014 | 345,627 | 329,587 | 347,756
Effective Precipitation 52,816 49,820 31,334 50,385 33,645
Applied Water

Surface Water 381,210 | 574,911 | 566,853 | 530,183 | 447,656

MID Groundwater 982 620 678 588 594

Private Groundwater 294,171 | 233,398 | 179,480 | 204,358 | 202,747
Total 676,363 | 808,929 | 747,012 | 735,129 | 650,997
Water Management Fraction 45% 35% 42% 38% 48%

MID also considered Method 4 which allows for evaluation of the relationship between the consumptive
use of crops and recoverable flows and the quantity of water applied to an area. Method 4 is the ratio of
total crop evapotranspiration plus the amount of recoverable flows (including surface outflows and deep
percolation) to the total applied water. Table 26 shows the components of District’s Method 4 water use
efficiency calculations and the calculated efficiencies for years 2016 -2020. A comparison of the CCUF to
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the WMF indicates that the water not used directly by the crops is not “lost.” This water may be
recovered and used downstream of the District, in the case of surface outflow, or recovered from the
groundwater basin through pumping.

Table 26. Water Management Fraction

Acre-Feet
Water Year 2016 | 2017 | 2018 | 2019 | 2020
Evapotranspiration
| Crop ET | 356,238 | 334,014 | 345627 | 329,587 | 347,756

Recoverable Flows

Surface Outflow 39,897 | 108,314 18,313 85,005 43,249

Deep Percolation 225,787 | 304,343 | 288,260 | 267,304 | 196,498
Total 621,922 | 746,671 652,201 681,895 | 587,502
Applied Water

Surface Water 381,210 | 574,911 | 566,853 | 530,183 | 447,656

MID Groundwater 982 620 678 588 594

Private Groundwater 294,171 | 233,398 | 179,480 | 204,358 | 202,747
Total 676,363 | 808,929 | 747,012 735,129 | 650,997
Water Management Fraction 92% 92% 87% 93% 90%
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Section VI: Climate Change

Climate change is a pervasive global phenomenon, but the changes in climatic conditions and their
impacts in the regional level are varied. Changes in climate can affect water supplies through
modifications in the timing, amount, and form of precipitation, as 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 climate will be essential to ensuring water supply
reliability for all users and to protect sensitive infrastructure against more frequent and extreme
precipitation events. While various models disagree on the outcome, dryer or wetter, of climate change
in a particular region, they all agree that the extreme events in either 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 the region to anticipated climate change impacts, and
provide responses and recommended adaptation strategies to mitigate the negative effects.

1. Statewide Historical Climatic Trends and Projections

Indications of climate change have been observed over the last several decades throughout California.
Statewide average temperatures have increased by about 1.7°F from 1895 to 2011, with the greatest
warming in the Sierra Nevada (Moser et al. 2012). Although the State’s weather has followed the
expected pattern of a largely 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 instead of snow (Moser et al. 2012).

Even though California’s average temperature has increased by 1°F in the last one hundred years, trends
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 (CEC 2008). Higher elevations have experienced the
highest temperature increases (DWR 2008). Many of the state’s rivers have seen increases in peak flows
in the last 50 years (DWR 2008).

While historical trends in precipitation do not show a statistically significant 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 over the last 30 years (DWR 2008). A 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, when water demands are the
greatest. This increased streamflow variability could lead to increased risks of flooding, levee failure,
saline water intrusion and flood- or drought-induced habitat destruction.

Multiple models have been developed and run to evaluate global and regional climate change impacts.
Global Climate Models (GCMs) project that in the first 30 years of the 21st century, overall summertime
temperatures in California will increase by 0.9 to 3.6°F (CAT 2009) and average temperatures will
increase by 3.6 to 10.8°F by the end of this century (Cayan et al. 2006). Increases in temperature are not
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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) and inland areas will experience more extreme
warming than coastal areas (CNRA 2009). These non-uniform warming trends are among the reasons
that regional approaches to addressing climate change are important.

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 precipitation for California 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.

2. Sea-level 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 1st snowpack in the Sierra Nevada region has decreased in the last half century (Howat
and Tulaczyk 2005, CCSP 2008), and wildfires are becoming more frequent, longer, and more
widespread (CCSP 2008).

As the climate warms, the Sierra Nevada’s snowpack (a primary storage mechanism for California’s
water supply) is anticipated to continue to shrink. Based on simulations conducted to date, Sierra
Nevada snowpack is projected to shrink by 30 percent between 2070 and 2099, with drier, higher
warming scenarios putting that number as high as 80 percent (Kahrl and Roland-Holst 2008).

Additionally, extreme events are expected to become more frequent, including wildfires, floods,
droughts, and heat waves. In contrast, freezing spells are expected to decrease in frequency over most
of California (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 weather 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).

53



Figure 5. Projected Snowpack Changes in the Sierra Nevada (Source: Hopmans et al. 2008)
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3. Regional Climate Change Projections and Impacts

MID lies within the San Joaquin River Hydrologic Region and contains the San Joaquin River, Merced
River, Bear Creek and Owens Creek. In general, regional climate change modeling simulations project
temperature increases throughout California, with consistent spatial patterns. Anticipated temperature
increases are expected to be less extreme along the southwest coast, with increasing warming to the
north and northeast. There is significant uncertainty associated with future precipitation patterns and
water supply projections Statewide.

In general, changes in precipitation correlate with changes in water supply, with decreased precipitation
correlating to decreased stream flows and decreased groundwater recharge. A study conducted by Null
et al. of the University of California, Davis Center for Watershed Sciences, published in 2010, evaluated
the hydrologic response and watershed sensitivity to climate change for the Sierra Nevada watersheds,
including that of the Merced River. This study used a climate-forced rainfall-runoff model to explicitly
simulate intra-basin hydrologic dynamics and understand localized sensitivity to climate warming. Using
the Stockholm Environmental Institute’s Water Evaluation and Planning System (WEAP21), the
researches simulated anticipated 2°C, 4°C and 6°C temperature increases and evaluated changes from
baseline for three key parameters — mean annual flow, centroid timing, and low flow duration — 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 the Merced River watershed resulted in reductions in mean
annual flow (MAF). Specifically, there were approximately 30 TAF (3 percent), 60 TAF (6 percent) and 80
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TAF (8 percent) decreases in mean annual flow on the Merced River based on an average annual natural
flow of approximately 1M AF resulting from 2°C, 4°C and 6°C increases in air temperature, respectively.

Relative to other Sierra watersheds, the Merced River experienced a moderate change in MAF due to
climate change and was therefore considered to be less vulnerable 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. Reduction in Mean Annual Flow from Basecase by Watershed (Source: Null et al. 2010)
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Notes: MER — Merced River watershed

The modeling also showed that runoff centroid timing (CT) was 2 weeks, 4 weeks, and 6 weeks earlier
given the respective 2°C, 4°C and 6°C increases in air temperature. Change in seasonal runoff timing may
affect flood protection, water storage and deliveries. Using 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 runoff timing with climate warming.

Figure 7. Average Annual Centroid Timing by Watershed (Source: Null et al. 2010)
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Finally, the study evaluated the average low flow duration (LFD) for the Sierra Nevada watersheds
relative to climate change. For the Merced River, average low flow duration lasted 2, 3 and 4 weeks
longer for the 2°C, 4°C and 6°C increases in air temperature, respectively. Merced River was considered
vulnerable to LFD. Along with Yosemite and its meadows upstream, the Merced River could experience
habitat loss as a result of climate change.

Figure 8. Average Annual Low Flow Duration by Watershed (Source: Null et al. 2010)
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a. Water Resource Vulnerability

Customers who receive their surface water supplies from MID are the primary agricultural water users in
the Merced River region. Water supplies include both groundwater and surface water, with
groundwater coming from the Merced (predominantly) and Turlock Subbasins of the San Joaquin Valley
Groundwater Basin and surface water being diverted primarily from the Merced River. Declining Sierra
Nevada snowpack, earlier runoff, and reduced spring and summer stream flows will 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 resulting from climate change (increased air temperatures and
variable precipitation) include changes to water quality; increased flooding, wildfires and heat waves.
Earlier springtime runoff will increase the risk of winter flooding as capturing earlier runoff to
compensate 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 storage for
summer and fall dry-period use.

The identified vulnerabilities for the Merced region which are pertinent to the MID are summarized in
Table 27 and further described in the following sections.
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Table 27. Merced Region Vulnerabilities

Vulnerability Description
Agricultural Water Vulnerable to increased agricultural demands due to increased temperatures
Demand 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,
Water Supply and degraded surface and groundwater quality resulting from lower flows,
Quality 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.

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

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 recharge the groundwater as a result of flashier and
more variable precipitation events (Schoups et al. 2005). The effects of increased air temperatures on
agriculture will include faster plant development, shorter growing seasons, changes to reference
evapotranspiration (ET) and possible heat stress for some crops. In addition, fruit crops are more
climate-sensitive than other crop types and may require additional water as the climate warms.
Therefore, more water may be necessary to maintain yield and quality in future 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 climate-induced changes primarily by increasing the
acreage of land fallowing and retirement, augmenting crop water requirements by groundwater
pumping, improving irrigation efficiency, and shifting to high-value and salt-tolerant crops (Hopmans et
al. 2008). However, agricultural impacts resulting from climate changes are anticipated to be significant
for the MID as Merced County ranks 5th in the state in agricultural production with a value of over $2.7
billion (Kahrl and Roland-Holst 2008).

Groundwater modeling indicated that groundwater demands are highest during dry years, likely due to
the fact that groundwater is primarily used for agricultural irrigation (MAGPI 2002). The seasonal
variability of water demands is projected to increase with climate change as droughts become more
common 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).

a. Water Supply and Quality
The MID’s water supplies include groundwater and surface water from the Merced River and local
creeks and drainages. Additional water storage will be required to ensure water supply reliability due to
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the impact of early spring runoff and reduced mean flow. Without additional storage, it will be difficult
to capture and retain the extra runoff for use after April 1st without 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 about future weather conditions and
the level of regional risk aversion (Hayhoe et al. 2004).

Decreased summertime flows will likely result in increased groundwater 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 further exacerbate low flow conditions (Hayhoe et al. 2004).

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

Water quality can be impacted by both extreme increases and decreases in precipitation.
Increases in storm event severity 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
groundwater due to decreased groundwater percolation.

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

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

b. Groundwater Quality

The MID service area overlies two groundwater subbasins within the San Joaquin Groundwater Basin
including the Merced Subbasin and Turlock Subbasin. According to the 2008 Groundwater Management
Plan (GWMP) Update (Amec 2008), groundwater elevations in the Merced Subbasin have 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 with most of this
decline occurring between the end of 1980s drought in 1993 and 2015. As such, the Merced Subbasin is
considered to be in a state of long-term groundwater level decline. In addition to dropping groundwater
levels, the Merced Subbasin has high concentrations of total dissolved solids (TDS), 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 side of the River and less on the east side. Reduced 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 evapotranspiration and longer growing
seasons for permanent crops, further exacerbating groundwater overdraft and high salinity levels.

Portions of the groundwater subbasins are subject to high nitrate concentrations; elevated iron and
manganese concentrations; and contamination with methyl tert-butyl ether (MTBE), 1,2-dibromo-3-
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chloropropane (DBCP) and other contaminants; which can impact the beneficial use of groundwater.
Lastly, the variation in precipitation and streamflow in the future will influence how and when the
groundwater subbasins are recharged.

c. Surface Water Quality

The Central Valley Regional Water Quality Control Board (CVRWQCB) 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 (TMDLs). The Lower Merced River (from McSwain Reservoir to the San
Joaquin River) is included on this list. Irrigated agriculture has 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.

d. Adaptation Strategies

Global Climate Modeling (GCM) carries a significant degree of uncertainty resulting from varying
sensitivity to changes in atmospheric forces (e.g. CO2, aerosol compounds), unpredictable human
responses, and incomplete knowledge about the underlying geophysical processes of global change.
Even though current scenarios encompass the “best” and “worst” cases to the greatest degree possible
based on current knowledge, significant uncertainty associated with future global Greenhouse Gas
(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 nations.

Therefore, considering the great deal of uncertainty associated with climate change projections, a
prudent approach to addressing climate change incorporates a combination of short-term and long-
term adaptation strategies. Climate adaptation includes strategies (policies, programs or other actions)
that prepare the District to effectively respond to the unavoidable negative climate impacts. These
strategies are also identified in the California Water Plan (CWP) as resource management strategies
(RMSs) for water management approaches in the region. The potential issues to consider are as follow:

Reduce Water Demand

Improve Operational Efficiency and Transfers
Increase Water Supply

Improve Water Quality

Improve Flood Management

Other Strategies

As described in the Climate Change Handbook for Regional Planning (CDM 2011), the key to climate
change adaptation or mitigation is to be directed at overall system resiliency, which improves a system’s
resilience to the uncertain conditions climate change could bring.

Moreover, changing volumes of snowfall and snowpack in the Sierra Nevada and the changing seasonal
melting patterns may require changes in dam operation. As the timing of snowmelt shifts in the spring,
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hydroelectric power generation may also shift to accommodate enhanced flood control operations.
Additionally, increasing temperatures will also increase energy demands, especially during peak demand
times (DWR 2008).

As previously described, the modeling completed as described in the Hydrologic Response and
Watershed Sensitivity to Climate Warming in California’s Sierra Nevada, showed that runoff centroid
timing (CT) on the Merced River was 2 weeks, 4 weeks, and 6 weeks earlier given the respective 2°C,
4°C, and 6°C increases in air temperature, respectively. Change in seasonal runoff timing may affect
electrical generation capabilities, flood protection, water storage and deliveries. Hydropower is often
generated during high demand periods, which may be compromised if facilities are forced to spill due to
higher magnitude flows or to accommodate early arrival of flows (Null, et. al. 2010).

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 overall uncertainty. Opportunities for increased water conservation and water use
efficiency measures are discussed in other sections of this document. Performance metrics that could be
used to measure the effectiveness of reduced water demand adaptation include average water demand
reduction per year and peak water demand reduction per month (CDM 2011).

MID is already implementing many agricultural water use efficiency efforts. It has identified and is
currently implementing efficient water management practices (EWMPs) as part of this 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 short-term:

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, leading to increased water loss.
One of the EWMPs is to convert selective 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 climate change by expanding water supplies and
making existing water supplies less vulnerable to climate change impacts. Canal lining is
identified as a less capital-intensive method to reduce seepage into the ground, although it does
not reduce water evaporation and does reduce groundwater recharge that occurs as a result of
this seepage.

Canal Automation/Modernization: These can increase water supply reliability and flexibility to
deliver water at the time, quantity, and duration required by the grower, and can facilitate
conversion to more efficient irrigation methods such as micro-irrigation.
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Section VII: Water Use Efficiency Information

1. EWMP Implementation

EWMPs Implemented/Planned /Ongoing

Critical EWMP No. 1 - Water Measurement (Implemented)

MID has measured the volume of water delivered to customers since at least 1993, when it adopted a
volumetric rate for its water sales. See Section I.2.b and Appendix D, Water Measurement
Documentation and Reporting, for a more detailed discussion of the various turnout types and their
associated water measurement attributes as they relate to the Agricultural Water Measurement
Regulation (Regulation).

1. Collection of Water Measurement Data:

a. MID uses a state of the art, SQL-based database application to manage its water
measurement data for growers, including all water ordering, delivery and billing
information.

b. Growers are required to place a water order for planned irrigations. MID growers can
place a water order by speaking with a Customer Service Representative in person or on
the phone, facsimile, an automated phone water ordering system, or through the
mercedid.org web site. A grower identifies its Account Number (field), desired flow rate,
time of start of delivery and duration, upon which the grower is provided a confirmation
number for the request. The MID Distribution System Operator (DSO) receives the
request on a portable computer and coordinates the delivery with the grower.

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

2. Frequency of Measurements:
Metered turnouts are typically read once per week. The DSO enters the current meter read into

the operations database, which subtracts the previous meter read and calculates AF for billing
purposes.

Meter-gate turnouts are typically measured once during irrigation 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 for billing purposes.

3. Methods for Determining Irrigated Acres
At the start of each irrigation season, MID customers speak with a customer service
representative, either by phone or in person, to place their first water order. At this time, the
customer service representative confirms with the customer the irrigated acreage, crop, and
method of irrigation for each water account. Once this information is provided, the grower’s
“delivery contract” is extended. Subsequent water orders for that season do not have to be
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placed directly with customer service — customers are able to place orders using the variety of
methods discussed above. Quality Control and Quality Assurances Procedures:

b. MID DSOs are responsible for the delivery measurement at every gate in the District.
Senior Distribution System Operators periodically confirm measurements of DSOs in the
field.

c. A Senior Distribution System Operator checks the values and approves the final posting.

d. The operations database tracks allocations when applicable, and alerts the DSO as the
grower approaches its maximum allotted volume.

e. MID staff periodically reviews consumption data for anomalies. When these are found,
staff investigates the issue and makes the appropriate corrective action (if any).

2. Measurement with compliance with 8597.3(b), as outlined in Section 8597.3(b)(2) and Section
§597.4(b)(2) and Frequency.

a. See Appendix D, Water Measurement Documentation and Reporting, for a discussion of
MID’s compliance activities as they relate to the Agricultural Water Measurement
Regulation.

Critical EWMP No. 2 - Volumetric Pricing (Implemented)

MID adopted a volumetric rate for its water sales in 1993. MID sells water by the acre-foot, in
increments of 0.001 AF. By this long standing adoption, MID meets related SB X7-7 requirements. Please
refer to Section I1.2.c for a detailed discussion regarding MID’s volumetric pricing program.

Conditional EWMP No. 1 - Facilitate Alternative Land Use (Not Feasible)

Lands with exceptionally high water duties or whose irrigation contributes to significant problems are
not found within the District boundaries. Furthermore, MID’s rules and regulations prohibit wasteful use
of water, preventing exceptional water duties or significant problems from occurring.

Irrigated farming at MID is the primary land use. The District’s water management policies allow farmers
flexibility in selecting crops to maximize the benefits of this land use. Groundwater recharge from deep
percolation contributes to the water supplies used by urban areas and low density rural human
dwellings and, thereby, supports existing urban land uses.

During recent years, farmers within MID have reduced plantings of rice (high water demand) and instead
selected other crops. In the early 1980’s rice lands exceeded 12,000 acres within MID. Presently, there is
less than 2,000 acres of rice. This transition was primarily due to the high water demand of rice and
improved soil quality as continuous leaching reduced the presence of natural alkali in these areas. It is
expected that the rice planted areas will continue to decrease. Beyond the remaining estimated 2,000
acres, this EWMP is technically not feasible.

Conditional EWMP No. 2 - Facilitate Use of Available Recycled Water (N/A)

MID does not generate any recycled water within its service area. Further, almost all wastewater
treatment plants within the service area have the infrastructure in place to provide recycled water to
adjacent farmland, thereby already putting any recycled water generated to beneficial uses.
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Conditional EWMP No. 3 - On-Farm Irrigation Capital Improvements (Ongoing)

MID has provided various financing programs over the years to support its conjunctive management
objectives. These programs have included MID’s Groundwater Conservation Incentive Program, where
growers received up to $200 per acre to apply towards on-farm improvements needed to take surface
water from the MID during years of available surface water and utilize their groundwater wells during
years of surface water shortages. Funds could be applied by growers to filters, pumps, structures, valves
and all other means needed to facilitate using surface water. The program proved most beneficial for
users utilizing flood irrigation from groundwater wells. The program has assisted nearly 6,000 acres
since its inception in 1997.

The District also assigns various engineers and technicians to provide growers with technical
recommendations in regard to on-farm improvements to their system as they may relate to MID
operations. Growers benefit in the design and construction of their intakes, type of pump, screening,
backflow, backflow prevention and filtration systems.

Conditional EWMP No. 4 - Incentive Pricing Structure (Implemented)
MID is implementing incentives and pricing related to the components identified in the California Water
Code.

1. More Efficient Water Use at the Farm Level (810608.48(c)(4)(A))
The Board sets the rate for surface water deliveries and prices for the voluntary conjunctive
supplemental water supply pool program annually, taking into account, among other things, the
District’s financial needs as well as its conjunctive management strategy at the time. All rates
and prices are based on Cost of Service. On-farm efficiency is encouraged as a component of the
District’s conjunctive management strategy. MID sets surface water rates to reflect the actual
cost of service taking into account all of the aspects of MID’s water operations. Similarly,
supplemental water supplies provided by conjunctive groundwater 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 due to a variety of factors, including the energy costs
associate with conjunctive groundwater pumping. By charging volumetrically at rates that
reflect actual cost of service, growers inherently pay more once they have used their surface
water supplies due to the higher price of the conjunctive groundwater supplies.

2. Conjunctive Use of Groundwater (§10608.48(c)(4)(B))
Please see the discussion above in Paragraph 1, More Efficient Water Use at the Farm Level.

3. Appropriate Increase of Groundwater Recharge (§10608.48(c)(4)(C))
Under its water licenses, MID diverts water from Mariposa Creek during winter months when
creek flows are high enough. Due to the down gradient elevation of Mariposa Creek, and MID’s
conveyance system, this water can only be diverted to the El Nido area of MID, an area that has
historically been greatly impacted by declining groundwater levels. MID prices this water based
off the cost of service, which is much lower than the in-season surface water rate (in 2020 it was
$20/AF). Due to the low cost, many growers utilize this water for groundwater recharge by
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irrigating their fields at times of limited to no crop demand. Further, MID is exploring the
feasibility of utilizing its conveyance system for Managed Aquifer Recharge with Flood waters
(Flood-MAR) to further increase groundwater recharge in the area.

4. Effective Management of All Water Sources Throughout the Year by Adjusting Seasonal Pricing
Structures Based on Current Conditions. (§10608.48(c)(4)(F))
Please see the discussion above in Paragraph 3, appropriate increase of groundwater recharge.

Conditional EWMP No. 5 - Lining/Pipelining Distribution System and Construct Regulatory
Reservoirs (Implemented)

As discussed in Section V.4, MID has a robust CIP that has been further defined in its WRMP, which

includes modernization of its facilities as a key component of the plan. This modernization plan includes

additional regulating reservoirs, pipelines and lined canals, among other things.

Projects currently being implemented, or recently completed, by MID include construction of three
regulating reservoirs with a combined capacity of about 330 acre-feet, pipelining over 1,300 linear feet
of the Middle Lateral, replacing 3,500 linear feet of dilapidated pipeline on the Titus Lateral, pipelining
2,500 linear feet of open channel on the Hammett Lateral, rehabilitating the Main Canal’s Tunnel No. 1
and replacement of the Northside Canal Flume 7 with 1600 linear feet of concrete lined open channel.
MID is also scheduled to pipeline approximately 1.5 miles of the Plainsburg Lateral in 2021/2022,
replacing older, leaky pipeline and unlined open channel sections.

Conditional EWMP No. 6 - Order/Delivery Flexibility (Implemented/Ongoing)
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:

Scheduled on-demand delivery in specific district system areas where approved farmers can
draw water based off a previously submitted schedule without further notification to the
District;

Arranged on-demand delivery where farmers place routine calls to notify the control center that
they are taking delivery;

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

Normal service where farmers place orders for water. Under this option, delivery is guaranteed
within four days and normally received within 24 hours. Between 75 and 80 percent of accounts
fall under this option.

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

MID growers may request different flow rates, duration of irrigation, and start of irrigation at

every water order request. MID staff prides itself on meeting most requests within 24 hours of

the requested start of irrigation. Delivery timing may be impacted in droughts in an effort to

increase overall system efficiency.

Growers can interact with Customer Service’s personnel during work hours. In addition, growers

can make orders 24-hours per day, seven days a week during the irrigation season via telephone
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(Interactive Voice Recognition, IVR), fax, and internet through a special web application. MID
has also provided a phone app for water ordering.

MID’s aforementioned modernization plan is focused on, among other things, increasing delivery
flexibility to growers. The regulating reservoirs currently being planned will provide improved service to
customers by capturing water that might have been lost. This will conserve surface water supplies and
the regulatory reservoir will provide water to “restart” downstream canal flows, making the system
more efficient and responsive to grower irrigation needs.

Conditional EWMP No. 7 - Supplier Spill and Tailwater Systems (Implemented/Ongoing)
Most MID lands and laterals spill to local streams, which also serve as MID water conveyance facilities.
Hence, a significant percentage of irrigation return flows and lateral operational discharges are
automatically captured and re-regulated for supply. The Livingston Canal, Fairfield Canal, El Capitan
Canal, and the Deane Canal/Casebeer system are totally automated and are designed to intercept
operational discharges from laterals that terminate at these facilities. Changes include automating,
improving, and possibly extending interceptor canals to reduce operational discharges and tailwater.

MID eliminated historical major spills by automation and constructing facilities that move water to other
facilities rather than natural streams to direct such flows to meet a downstream commitment. More
recently, examples include:

Construction of Booster 42 to lift spill water from the 1900 and Tin Flume Laterals to the Deckert
Lateral, thereby reducing spills to the Atwater Drain and putting the former spill volumes to
beneficial use.

Interconnection of the Livingston Drain to the Howard Lateral, rerouting non-recoverable spill
flows from the Livingston Drain to other MID commitments.

Purchased land, completed CEQA and began design for a regulating basin on Bear Creek.
Acquired land, completed CEQA and began design for a regulating basin on the Howard and
McCoy Laterals.

Installed a meter and automated gate at the Fancher Lateral Spill.

Conditional EWMP No. 8 - Conjunctive Use (Implemented/Ongoing)

Since MID’s formation in 1919, both surface water and groundwater sources have been conjunctively
used to meet water supply demands within the District, in part due to the fact that MID’s water storage,
conveyance and distribution facilities are upgradient, and District growers have always had to rely
exclusively on its local surface and groundwater resources for water supplies. MID’s normal operating
objective is to maximize 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 distribution
system seepage to supplement surface water deliveries. This recharge is essential in sustaining a supply
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and demand balance for in-District acreage serviced by MID distribution facilities and In-District acreage
that rely totally or partially on groundwater extracted by private wells.

In addition to intentional passive recharge through water distribution seepage, MID’s conjunctive
management activities have included highly effective in-lieu and direct recharge efforts.

In-lieu recharge efforts include the following:

Low Head Boosters Serving High Ground Areas: The base-line 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 pumped to these highland islands in years of adequate surface water
supply. Currently, the overall in-lieu recharge volume is around 1,700 AF annually.

Highlands Pilot Project: MID constructed a pilot project in 1996 that replaced groundwater use with
surface water in years of adequate surface supply by providing pressurized filtered water at the farm. In
2018, after many years of successfully running the pilot project, the District recently ended the pilot
study, incorporated the operations into its normal operations and expanded the area serviced by the
project.

Encourage reduced private groundwater pumping by increased flexibility of the system. By allowing
changing water orders and delivering flows as close to the time requested, growers tended to use less
groundwater in years of available water supply.

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

MID’s direct recharge efforts include two direct recharge basins. MID applies water to the basins in
years of available surface water supply. No recharge is applied during years of surface water shortages,
except when intercepting runoff generated from local precipitation. The Cressey Recharge Basin yield
can be as high as 30 AF per day or 7,200 AF during the irrigation season. The El Nido Recharge Basin
could receive water year-round. On average, the El Nido Recharge Basin could receive 800 AF outside
the proper irrigation season and 2,950 AF during the irrigation season for a total of 3,750 AF annually.

MID’s in-lieu and direct recharge efforts have yielded over 42,000 AF annually over the period of record
for the water balance.

Conditional 9 - Automated Canal Controls (Implemented/Ongoing)

MID applies automation to all new improvements. For example, new projects are automated by table
topping facilities (level top canals), constructing of pipeline, installation of SCADA or local automation, or
the installation of long crested weirs. In addition, MID has installed numerous automated gates at head
of laterals and check structures.

The initial SCADA system, constructed in 1996, was comprised of 15 remote sites, a repeater site, and a
control room. By 2000 the SCADA system increased to a total of 25 remote sites. Over the next several
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years the SCADA system increased to a total of 37 remote sites by 2008. As of 2021, a total of 50 SCADA
sites have been installed for the benefit of the Water Operations Department. Additionally, the Hydro-
Electric Department has a separate SCADA system with multiple sites that permits better monitoring
and control of reservoir releases, thereby conserving water.

MID has SCADA facilities operating with 24-hr attendance. Since 2008, DSO and managers have real time
access to SCADA through portable computers that can be operated from vehicles in the field. They can
also text SCADA sites for an automated response with the current site conditions.

Conditional EWMP No. 10 - Customer Pump Test/Evaluations (Implemented/Ongoing)

MID has staff in the Engineering and Water Operations departments who manage the pump testing.
MID provides support to MID growers by promoting pump testing and directing growers to local
professionals. Additionally, as more pumps are equipped with flow meters, and with the rollout of
electric smart meters, many growers are able to perform pump tests on their own, without the support
or specialized equipment of MID. MID is rarely requested to test private pumps. As surface water
became available in the relatively “wetter” years between 2017 and 2020, groundwater pumping
drastically reduced. MID-administered tests effectively dwindled after 2016, but anticipates a rise facing
the ongoing drought of 2021. MID administered 7 private pump tests from 2016-2020.

Conditional EWMP No. 11 - Water Conservation Coordinator (Implemented)
Hicham Eltal, P.E. was appointed as Water Conservation Coordinator on December 15, 1998. His current
position is Deputy General Manager for Water Supply/Rights

Conditional EWMP No. 12 - Water Management Services to Customers (Implementing)
1. On-farmirrigation and drainage system evaluations (§10608.48 (c)(12(A))

The District has a full time technician dedicated to assist 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 between
groundwater and surface water facilities. The District also holds workshops introducing growers to
new technologies and vendors to best optimize their system.

2. Normal year and real-time irrigation scheduling and crop evapotranspiration information (10608.48

(©)(12)(B)

MID supports CIMIS Station No. 148 and provides links to CIMIS data over the MID website. The
District also supports a full-time Engineering Technician who is dedicated to support growers’
irrigation needs.

As part of its water management services, the District provides water delivery flow rates and times
of delivery that are flexible and responsive to customer orders. The District also provides customers
with monthly bills reporting water usage. A web page allows a grower to trace the more recently
posted consumption for all of its water accounts (fields).
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MID staff attends workshop and coordinates with the Cal Poly Irrigation Training and Research Center
and the UC Cooperative Extension regarding growers’ education.

Conditional EWMP No. 13 - Identify Institutional Changes (Implementing)

MID relies exclusively on its local surface and groundwater resources for water supply. However, as
described in Section I1.2.b (Table 6), MID is subject to regulatory restrictions from multiple agencies. The
District will continue coordination with agencies to continue providing the best service possible to its
growers. For example, MID added the position of a Water Resources Regulatory Engineer in response to
SGMA mandated compliance and coordination.

Conditional EWMP No. 14 - Evaluate Supplier’s Pumps (Implementing)
Table 28 lists the number of tests performed on the District’s pumps during 2016 through 2020.

Table 28. MID Pump Evaluations

Year MID

Wells Boosters Total
2016 5 10 15
2017 0 7 7
2018 0 9 9
2019 3 3 6
2020 19 14 33

2. EWMP Reporting Summary
Table 29 summarizes the implementation status of each of the EWMPs

Table 29. EWMP Summary Report

EWMP | EWMP Implementation | Implementation Planned Activities
No. Status
Critical EWMPs
1 Measure the volume | Implementing See Section I.2.b and Appendix | See Appendix D, Water
of water delivered to D, Water Measurement Measurement Documentation
customers with Documentation and Reporting and Reporting, for planned
sufficient accuracy activities.
2 Adopt a pricing Implementing MID Board adopts rate per AF Continue long standing
structure based at for various uses, including volumetric pricing.
least in part on surface water deliveries to ag, Periodically review long term
guantity delivered urban, out-of-District, and O&M and capital needs and
supplemental water made ensure pricing is sufficient to
available through conjunctive properly maintain system,
groundwater pumping. taking into account other
revenue sources.
Conditional EWMPs
1 Facilitate alternative | Not applicable Lands with exceptional high N/A
land use for lands water levels have been
with exceptionally decreasing since the 1980’s.
high water duties or Lands whose irrigation
whose irrigation contributes to significant
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EWMP
No.

EWMP

Implementation
Status

Implementation

Planned Activities

contributes to
significant problems,
including drainage.

problems including drainage do
not exist within MID.

water ordering by,
and delivery to,
water customers
within operational
limits

Ongoing

SCADA: Completed first
installations in 1997 and since
expanded to over 50 sites.

Around the clock water order
service with operators, voice

2 Facilitate use of Not applicable Not feasible — sources are not N/A
available recycled available, either because water
water. is already committed to a third

party or it is not tertiary treated.

3 Facilitate financing of | Implemented/ MID Groundwater Continue to implement
capital Ongoing Conservation Incentive
improvements for Program
s;stf:;]n; Irrigation Technicians available to help

growers
Educational workshops,
newsletters and MID website.

4 Implement an Implemented Volumetric pricing encourages Annual update of water rates
incentive pricing on-farm efficiencies. based on cost of service
structure that -
promotes one or Separate pricing for _
more of the suppllemental W{iter gupplles
following goals provided by conjun9t|ve
identified in the CWC groundwater pumping

commensurate with costs
associated with pumping

5 Expand line or pipe Implemented MID regularly adopts projects MID is implementing a long
distribution systems, for pipelines and/or canal range capital plan focused on
and construct lining under its CIP or extra modernization of its facilities,
regulating reservoirs ordinary maintenance budget. including construction of
to increase . . . approximately 12 water
distribution system Major_ prOJech completed since regulating reservoirs.
flexibility and 2016 include: Furthermore, MID is
capacity, decrease 1. One, 120 AF, regulating undertaking a major capital
maintenance and basin has been constructed | program to replace older
reduce seepage since 2016, with two more | pipelines and underground or

in the design phase. concrete line various open

2. Multiple pipe replacement | channels. For 2021/2022 MID
and open canal to pipeline | hasa 1.5 mile long,
projects, totaling at least pipeline/open channel
10,000 LF. replacement project planned.

3. Replacement of Flume 7
with 1600 LF of lined
channel

6 Increase flexibility in | Implemented/

Continue improving flexibility
to water ordering.

Continue to design facilities
with automation in mind,
providing superior service and
increased efficiency
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conjunctive use of
surface water and
groundwater within
the supplier service
area

Ongoing

Conservation Incentive
Program, provided funding for
growers to connect to surface
water, in return for a
commitment to decrease
groundwater consumption.

In-Lieu Recharge: Reduce base
line pumping by management
actions, Highlands Pilot Project,
Low Head Boosters replacing
deep wells, increased system
flexibility to compete with
groundwater in non-dry years.

The El Nido Recharge project
included new equipment to

EWMP | EWMP Implementation | Implementation Planned Activities
No. Status

activated system, facsimile, or | Continue improving MID GIS

the web. system assessments and

Custom delivery each irrigation | oPerations

could differ in flow rate,

duration, and start of

irrigation.

Limited on-demand, constant

flow, and arranged on-demand

irrigation service.

Growers can review delivered

water online.

Flexible distribution system.

7 Constructand | Implementing/ Improvements to intercept The WRMP includes a long
operate supplier spill | Ongoing Atwater Drain spill flows from | range capital improvement
and tailwater the 1900 and Tin Flume plan focused on modernization
recovery systems Laterals. Estimated to save of District facilities, including:

more than 6,600 acre-feetof | 1. Construct approximately
water be|ng conserved per a dozen new regu'ating
year. reservoirs.
Construction of the Le Grand 2. Change existing control
Planada Bifurcation Reservoir directions at key points.
to reduce spills to Bear Creek. 3. Improve water level
Construction of the Livingston control along the main
Drain/ Howard Lateral B canal “superhighways.”
project to intercept Livingston 4. Improve flow
Drain spill water. measurement and control
at key points.
Each modernization
component will contribute to
minimizing operational spill
and spill recovery.
8 Increase planned Implementing/ MID Groundwater

MID’s conjunctive use
program is extensive and
leading-edge. MID will
continue to expand all
components of its conjunctive
use program.

MID completed a study for
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)
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EWMP
No.

EWMP

Implementation
Status

Implementation

Planned Activities

automate an existing diversion
structure on Mariposa Creek,
canal automation,
improvements to an existing
groundwater recharge basin
located in the El Nido.

In 2016, MID increased the
service area of Booster 32,
which can provide surface
water to high ground areas.

9 Automate canal Implemented/ SCADA sites installed to MID’s WRMP includes a long
control structures Ongoing remotely monitor and control | range capital improvement
canal structures plan focused on modernization
Table topped and pipelined of District facilities, including
canals improving water level control
. along the main canal
Installed long crested weirs and “superhighways.” The plan also
other automated control calls for automating level
structures (non-SCADA) control on canals and laterals
leading to planned water
regulating reservoirs.

10 Facilitate or promote | Implementing/ MID’s has staff which are Will continue to perform and
customer pump Ongoing capable of performing pump promote pump testing.
testing and tests.
evaluation Staff provides information and

education to District’s growers.

11 Designate a water Implemented Hicham Eltal appointed as WC MID is training staff to better
conservation Coordinator effective- serve growers interaction
coordinator who will December 15, 1998. with the District distribution
develop and system to optimize designs
implement the water
management plan
and prepare progress
report.

12 Provide for the Implementing MID operates and maintains a Will continue to pursue

availability of water
management
services to water
users.

CIMIS station with a link on its
website

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

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.
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EWMP | EWMP Implementation | Implementation Planned Activities
No. Status
13 Evaluate the policies | Implementing MID owns its own storage at Lake | MID will continue to increase
of agencies that McClure. MID makes diversion its coordination with all
provide the supplier forecasts 24 hours in advance parties towards maximum
with water to through coordination with the system flexibility and storage
identify the potential Hydro personnel to help system
for institutional operations. MID has its own
changes to allow groundwater wells that are
more flexible water always on standby and are
deliveries and regularly engaged for the highest
storage. efficiency. MID also recently
added a Water Resources
Regulatory Engineer position in
response to SGMA
14 Evaluate and Implementing MID staff work on continually | Continue installing VFD’s on

improve the
efficiencies of the
supplier’s pumps.

upgrading wells and boosters
through system evaluations
and pump tests.

Periodic review of energy data
for anomalies

Installation of energy
conservation projects such as
VFDs, surface water
connections, etc.

certain pumps or other
energy conservation
improvements

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

3. Documentation for Non-Implemented EWMPs

As identified in Table 29, the District has determined that conditional EWMP No. 1 and 2 are not
applicable to the District or its service area. Table 30 provides the justification for the District’s
determination.

Table 30. Non-Implemented EWMPs

(check one or both)
. . Not Locally
Conditional - Technically e N
EWMP # Description Infeasible Cos'g- Justification/Documentation
Effective
District lands do not include drainage
1 Alternate X problem areas or crops grown on
Land Use inappropriate soil types. Therefore, this
EWMP is not applicable to the District.
2 Recycled x Recycled water within the service area is
Water already being put to beneficial uses
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Section VIII: Supporting Documentation
The following supporting documentation is attached as Appendices:

Appendices

Appendix A:  Notice of Hearing

Appendix B:  Board Resolution Adopting AWMP

Appendix C:  Rules and Regulations

AppendixD:  Water Measurement Documentation
Appendix E:  Drought Management Plan

Appendix F:  Water Measurement Implementation Plan
Appendix G:  Agricultural Water Management Plan Checklist
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Appendix A

Notice of Hearing
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AFFIDAVIT OF PUBLICATION

‘Wichita Eagle

Countyof Merced )

Account # Order Number Identification Order PO Amount Cols Depth
14828 84235 Print Legal Ad - IPL0028724 $130.89 1 58L

Attention: Jill thompson Declaration of Publication

MERCED IRRIGATION DISTRICT | 2015.5 C.CP.

744 W 20TH STREET :

MERCED, CA 95340 . STATE OF CALIFORNIA ; .

| am a citizen of the United States; | 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 Merced,
County of Merced, and which newspaper has been
adjudged a newspaper of general circulation by the
Superior Court of the County of Merced, State of
California, under the date of July 14, 1964 Case Number
33224 that the notice, of which the annexed is a printed
copy, has been published in each regular and entire
issue of said newspaper and not in any supplement
thereof on the following dates, to wit:

Notice of Public Hearing
Notice is hereby given that
the  Merced Irrigation  District
(MID) will hold a public hearing

Tuesday, July 6, 2021 at

10:00 AM
Regarding updates to its Agricultur-
al Water Management Plan (AWMP).
Information on how to attend the
public hearing may be found below.
Agricultural water agencies in Califor-
nia are required to adopt or update
an Agricultural Water Management
Plan every five years. To meet the
requirements, MID is considering
revisions to its existing AWMP. The
AWMP includes a discussion of MID
and its irrigation facilities, information
regarding water supply and demand,
and various programs, policies and
efficient water management prac-
tices. The MID Board of Directors
will hold a public hearing to receive
and consider public comments on
the proposed revisions to its AWMP.
MID’s draft AWMP is available for re-
view on the MID website at
http://mercedid.org/index.cfm/water/
ag-water-management-plan-awmp/.
Pursuant to Executive Orders issued
by California Governor Gavin New-
som, this p