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Preface 

 
The Merced Irrigation District (MID or District) has prepared this Agricultural Water 

Management Plan (AWMP or Plan) in compliance with SB X7-7. The development of this 

AWMP has provided MID with an opportunity to further gauge its performance in meeting the 

Districtôs water resources management goals, which include providing a reliable, high quality 

and affordable water supply that benefits the entire region. 

To support its water resources management goals, MIDôs water management practices are 

centered on its robust and effective conjunctive use activities and itsô long standing commitment 

to water conservation and system efficiency. The effectiveness of these management practices 

are gauged in this Plan by comparing key metrics to its 2002 plan, which was developed by MID 

after it voluntarily entered into an MOU under AB3616. 

There are several ongoing activities, both internal and external to MID, that may impact its 

management practices and key metric performances in future Plans. These activities and their 

potential impact, both positive and negative, are discussed in Section 1, Introduction. 
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SECTION 1. INTRODUCTION  

The Merced Irrigation District (MID, District, or Merced ID) has prepared this Agricultural Water 

Management Plan (AWMP or Plan) in compliance with the Water Conservation Act of 2009 (SB X7-7). 

SB X7-7 has mandated certain agricultural water suppliers to meet the following requirements: 

 Prepare and adopt an SB X7-7 Agricultural Water Management Plan (AWMP) 

 Implement efficient Water Management Practices (EWMPs) 

 Submit documentation for Agricultural Water Measurement Regulation compliance 

 Submit an Aggregated Farm-Gate Delivery Report 

The Plan is organized according to the framework indicated in SB X7-7 §10826 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 Management Practices 

 Conditional Efficient Water Management Practices.  

As a conjunctive use District, one year would not adequately be reflective of MID operations. Therefore, 

for water balance purposes, the period between 2000 and 2008 was used to represent a continuous period 

experiencing different hydrologic water year types including critical dry years and wet years. More recent 

information was presented for elements not involving water balance calculations. 

A copy of the current MID Rules for the Distribution and Use of Water are included in Appendix A. 

Appendix B describes the Root Zone model used to estimate effective precipitation, crop ET, and the 

fractions of crop water demand met from applied water and from precipitation. Appendix C describes the 

structure of the water balance and presents water balance results. Appendix D provides information on 

MIDôs water rights and Appendix E is a copy of the MID Groundwater Management Plan. Appendix F is 

Water Measurement and Reporting. Appendix G contains other documentation such as the public notice 

for this plan as well as the Board Resolution adopting this Plan. Note that the Aggregated Farm-Gate 

Delivery report was submitted under separate cover and is not included in the Plan.  

In addition to the mandatory components of the Plan, the Districtôs water resources management 

practices, which are centered on its robust and effective conjunctive use activities and itsô long standing 

commitment to water conservation and system efficiency, are discussed. This discussion is intended to 

serve as a backdrop to the AWMP and includes a background on the evolution of its management goals, 

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

future SBX 7-7 updates. 

  



 

Merced Irrigation District ï Agricultural Water Management Plan 
 ____________________________________________________________________________________________  

1-2 

1.1 MID Water Resources Management and Conjunctive Use 

Merced ID is a conjunctive use district that has rights to surface water supplies and lies over a sizeable 

groundwater basin that readily receives and yields water. MID owns and operates 235 groundwater wells. 

The vast majority of Merced IDôs wells are left on stand-by to be operated for irrigation during years of 

surface water shortages. Some wells are operated annually to serve high-ground parcels. 

1.2  Background 

Shortly after Merced IDôs formation in 1919, both surface water and groundwater sources have been 

conjunctively used to meet water demands in the basin. Originally, these demands were predominately for 

agricultural irrigation, although, over time, the magnitude of municipal and industrial pumping increased 

as the urban centers within Merced IDôs territory grew. 

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 and water costs 

increased 44 percent, many MID customers constructed private groundwater wells for additional water 

supply. As would be expected, once an investment is made to construct a private well, the tendency is to 

use the well rather than surface 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, clearly indicating that the basin was in an overdraft condition. 

In 1993, MID entered into a cooperative program with the City of Merced to plan for the regionôs future 

water supply. Completed in 1995 and updated in 2001, the Merced Water Supply Plan (MWSP) 

concluded that, through planned conjunctive management of MIDôs water resources, the regionôs future 

agricultural and Municipal and Industrial (M&I ) demands, including selected environmental water 

demands, could be satisfied. Based on these findings, MID embarked on an aggressive program to restore 

and expand its conjunctive water management capability. Emphasis was placed on programs and facilities 

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

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

addition MID transferred water to growers outside its boundary but within its Sphere of Influence. 

Further, Merced ID initiated an aggressive in-lieu recharge program based on operational criteria for 

groundwater wells, and capital improvement projects yielding more than 54,000 AF in a normal year. The 

projects also considered energy reduction and using off-peak power. 

In 2011 Merced ID launched its first intentional groundwater recharge project with an estimated yield of 

more than 15,000 AF annually at full development. The project will be operated most aggressively in 

years of abundant surface water. 

A reverse in the trend where more customers are reverting to surface water has been realized. The reasons 

are mostly related to: (a) 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 influenced the trend including: (a) lower groundwater levels; (b) higher 



 

Merced Irrigation District ï Agricultural Water Management Plan 
 ____________________________________________________________________________________________  

1-3 

energy cost exacerbated by the lower groundwater table which made MID surface water costs more 

comparable; (c) lower groundwater quality resulting from a saline water wedge creeping from a saline 

water sink underneath the SJR into the western areas of the District as a result of lower groundwater 

levels; (d) a buildup of 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 crop yields 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. 

1.3 Current Practices 

Merced IDôs 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. 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. During an average wet year, 

99 percent of Merced IDôs water supply comes from surface water sources compared to 92 percent from 

surface water in an average dry year (this can be as low as 79 percent in certain dry years, such as 2008). 

The remainder of the supply comes from groundwater. 

The nature of MIDôs overall conjunctive water management program can be revealed only through a time 

series analysis spanning several years and during hydrologic water year types. For this reason, a key 

component of the Plan is the Districtôs annual water balance analysis. It 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 the reaches of its surface and groundwater facilities and resources to optimize the use of the 

resources as feasible. As discussed, growersô reliance on MID to meet their demands in wet or dry years 

decreased their need to install private wells. It is the tendency of most growers to use their private wells in 

wet or dry years due to convenience and compatibility with low volume emitters. MID has, over the 

years, supplied various levels of groundwater depending on the overall hydrology, weather, cropping and 

length of season. This powerful tool combined water rates competitive with groundwater pumping are 

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

A central point to consider in understanding the operation of MID facilities is the complexity of the 

system. On one level, the MID distribution system operates in a typical fashion with facilities designed 

and operated to deliver water effectively to irrigation customers. However, because MID uses natural 

channels for conveyance of both delivered water and storm drainage, at some points, delivered water and 

storm drainage water are commingled. In addition, because the natural channels in the MID system 

provide relief from flood flows, during the early part of the irrigation season the flood control function is 

superimposed on the irrigation function. 

As a result of the mix of functions performed by MID facilities, it is sometimes difficult to distinctly 

quantify improvements in irrigation service that have resulted from recent enhancements to MID facilities 

and operation. Based on data going back to 1970, one clear index of the impact of recent operational 

improvements and policy changes on irrigation service is that the average irrigation season length from 

2000 to 2008 is 23 days longer than the average season length between 1970 through 1999. Hence by 

providing service for a larger portion of the growing season, growers have a lesser need to resort to 

supplemental groundwater supply. 
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Complimentary to its Conjunctive Use operations is MIDôs focus on water conservation and system 

efficiency. A major emphasis of its capital improvement program is to improve the distribution system to 

better integrate reuse into operations, leading to better water conservation. MID also possesses several 

smaller reservoirs (i.e., regulating basins) monitored and controlled by a Supervisory Control and Data 

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

of the system. These activities lead to increased conveyance system efficiencies. Furthermore MID 

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.  

Certain canals have been designated by Merced ID for raw water supply for future surface water 

treatment plant(s) at each of the three major cities within Merced IDôs designated place of use, as well as 

certain unincorporated areas. Based on this designation, only surface water from the Merced River or 

pumped groundwater from Merced IDôs wells are allowed in said designated canals, preserving the 

sanitary status of the canals, anticipating a shift of urban communities to surface water in the future. This 

shift is anticipated to occur once the groundwater basin reaches a certain threshold , in regards to quality 

and levels, and require the cities to begin using treated surface water for municipal supply (currently all 

cities and communities within Merced IDôs place of use rely on groundwater for all of their water needs). 

1.4 Foreseeable Actions that may Impact Water Resources 

Management 

MID is a leader in regional water resources management, including conjunctive use, water conservation 

and system efficiency. As such, it continually strives to improve its management tools and practices and 

adapt to changing conditions. To further theses efforts, MID has embarked on several major initiatives 

that will also allow it to increase the resolution of various components of future plans. These efforts are 

briefly described as follows: 

 Enterprise Data Management System (EDMS):  An SQL-based database is the core of this system 

which interacts and interchanges data between a Geographic Information System (GIS), water 

record database, a water order and billing software, a work order management system, and a 

facilities inventory application. This is an extensive undertaking that began in 2008 and is 

expected to be completed by 2017. However, substantial benefits of this effort are realized as 

each phase of the EDMS is implemented. 

 Water Resources Management Plan:  The plan will assess District assets and provide a long range 

capital improvement plan focused on system modernization to promote conservation and enhance 

system efficiency. The plan is expected to be completed in 2 years and will be driven in part by a 

stakeholder based process that includes MID growers, neighboring water districts and growers, 

the local farm bureau, as well as the cities and the County. 

 Water Resources Model:  This is a basin-wide, open stakeholder based process. The model is 

expected to provide valuable information to the Districtôs water balance. The model is anticipated 

to be completed in 2 years. 

Planned conjunctive use for the future could be compromised depending on the outcome of the Stateôs 

vision for water planning and the strategic importance of the Merced basin. This would be disastrous for 

the region. Since conjunctive use only becomes beneficial when surface and groundwater usage are 

balanced, MID could be compelled to forfeit its engagement in conjunctive use activities, including 

groundwater supply and recharge, if offsetting surface water supplies are not available in most years as a 

result of any State and regulatory decision or action. 
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SECTION 2:  PUBLIC PARTICIPATION , REGIONAL 

COORDINATION (§10826 (d)) AND PLAN 

ADOPTIONAND SUBMITTAL (§10841)  

2.1 Public Participation 

Public participation in the development of this Plan included: 

 Review of  the publicly noticed presentation of the draft plan at the Merced Irrigation District 

Advisory Committee (MIDAC) meeting on July 10, 2013 

 Notification of MIDôs intent to update its AWMP was made via letters to required agencies and a 

notice in the  Merced Sun Star on July 26, 2013and August 9, 2013; 

 Posting of the draft Plan on the Districtôs web page after August 6, 2013; 

 Review of the publicly noticed presentation of the draft Plan at a special hearing of the MID 

Board of Directors on September 3, 2013 ; and 

 Approval of the final Agricultural Water Management Plan at a regularly scheduled Board of 

Directors meeting on September 3, 2013. 

In addition to the specific public outreach activities discussed above, MID maintains a continuous public 

outreach program via formal and informal processes. For 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. 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 

eȤmail 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. 

2.2 Regional Coordination and Previous Water Management 

Activities (§10826 (d)) 

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 Streams Group (late 1930s) 

 Merced River Development Project (1960s) 

 AB3616 Water Management Plan (WMP), 2002 

 Merced Water Supply Plan (1993) 

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

 Vernalis Adaptive Management Plan (1989 to 2011) 
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 Surface/Groundwater Optimization Program (SUGWOP), 1989 to present 

 Merced Area Groundwater Pool Interests (MAGPI), 1997 

 Merced Integrated Regional Water Management Plan (2013) 

 Water Resources Model for the Merced Basin (Start around September 2013) 

Merced Streams Group 

MID works with the City of Merced and the County of Merced in maintaining the capacity of a portion of 

creeks identified by the Army Corps of Engineers, as necessary for flood protection purposes. These 

portions generally tend to be portions also used to convey irrigation water. The cooperation has been in 

existence since at least 1950s. 

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 land owners, 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 it 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. 

Merced Water Supply Plan 

In 1993, MID entered into a cooperative program with the City of Merced to plan for the regionôs future 

water supply. Completed in 1995 and updated in 2001, the Merced Water Supply Plan (MWSP) was 

founded on the conclusion that, through planned conjunctive management of MIDôs water resources, the 

regionôs future agricultural and M&I demands, including selected environmental water demands, could be 

satisfied. Based on these findings, MID embarked on an aggressive program to restore and expand its 

conjunctive water management capability. Emphasis was placed on programs and facilities that would 

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

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

Castle Dam Flood Control Project (also a regulating basin) 

MID, the County of Merced and the Army Corps of Engineers collaborated on 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 (AF) of regulating 

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

Livingston Canal.  

Vernalis Adaptive Management Plan 

Under the San Joaquin River Agreement, since 2000 Merced ID and others provided water to help 

support a scientific study that included meeting a pulse flow of up to 110,000 AF of supplemental water 
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for a 31-day period in the San Joaquin River at Vernalis, California, during April and May for ecological 

resources as prescribed in the Vernalis Adaptive Management Plan (VAMP). 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), US Department of Interior (USDOI), Bureau of Reclamation 

(BOR) and United States Fish and Wildlife Service (USFWS). The agreement, as amended, expired on 

December 31, 2011. 

Surface/Groundwater Optimization Program (SUGWOP), 1989 to Present 

The program started in 1989 and was mainly funded by revenue from the VAMP transfers. The program 

components were developed independently by MID, but interestingly coincide with EWMPs for SB X7-7. 

The previous WMP addressed SUGWOP in more detail. This program will be replaced by the outcome of 

the Water Resources Management Plan and guidance from SB X7 7. 

Merced Area Groundwater Pool Interests (MAGPI) 

MAGPIôs 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. Currently chaired by MID, 

MAGPI members and non-member interest groups include most of the agencies with water supply, water 

quality and water management authority in the region. MAGPIôs 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 

 A live updatable water budget 

 Protocols for tracking basin ñhealthò 

 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 regionôs 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 Districtôs 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 MIRWM process has been a strongly 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 
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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 met monthly since May 2012 to discuss regional water management issues and identify 

regional water management needs, goals and objectives, plans and projects, and future funding and 

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 

MIDôs management practices regarding water conservation and conjunctive use, including groundwater 

recharge. 

Surface Water/Groundwater Model for the Merced Basin (Project start date approximately 

September 2013). 

MAGPI will start on developing a basin-wide water resources model with the help of a DWR grant 

covering around 50percent of the total cost. This stakeholder process will last approximately two years. 

Results from this exercise will  increase the resolution of information MID and other agencies have about 

the Merced Groundwater Basin. The goal is to utilize the model as a tool to address future planning in the 

basin and identify best management practices and projects that can be feasibly implemented to increase 

water supply reliability.  

2.3 Plan Adoption and Submittal (§10841)  

Upon adoption of the Plan, a copy of the adopted AWMP will be submitted to entities identified below 

(§10843 (a)&(b)):  

 The Department (Ä10843 (b)(1)) (Electronic copies, preferably in AdobeÊ pdf are acceptable) 
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 Any city, county, or city and county within which the agricultural water supplier extracts or 

provides water supplies (§10843 (b)(2))  

 Any groundwater management entity within which jurisdiction the agricultural water supplier 

extracts or provides water supplies (§10843 (b)(3))  

 Any urban water supplier within which jurisdiction the agricultural water supplier provides water 

supplies (§10843 (b)(4)) 

 Any city or county library within the jurisdiction the agricultural water supplier provides water 

supplies (§10843 (b)(5)) 

 The California State Library (§10843 (b)(6))  

 Any local agency formation commission serving a county within which the agricultural water 

supplier provides water supplies (§10843 (b)(7))  
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~End of Section~ 

 

 

 

Lake Yosemite 
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Section 3. Agricultural Water Supplier and Service Area 

(§10826 (a)) 

The MID Agricultural Water Management Plan has been prepared in accordance with Water Code 

Section §10826. The following sections are presented in a sequence stated in the Contents of Plans 

(§10826) 

3.1 Size of Service Area (§10826 (a)(1)) 

The Merced Irrigation District became a legal entity on December 8, 1919. The District covers a service 

area of 164,317 gross acres, 131,950 acres of which are irrigable and approximately 100,000 acres of 

which are currently irrigated (2000-2008). Eight urban areas, including three incorporated cities, Merced, 

Atwater and Livingston, are all located within the boundaries of the MID. Table 3.1 provides information 

on the age and size of the MID with Figure 3.1 showing a map of the MIDôs service area. 

 

 
 

Table 3.1 

Water Supplier History and Size 

Date of formation 1919 

Source of Water at Time of Formation 
Local Surface Water  

(Merced River/Local Streams) 

Present Gross Acreage 164,317 

Present Irrigable Acreage 131,950 

Present Irrigated Acreage 100,237
1
 

1
 average irrigated acreage from 2000 through 2008 
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Figure 3.1 
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Figure 3.2 

 

3.2 Location of the Service Area and its Water Management  

  Facilities (§10826 (a)(2).) 

The MID lies on the eastern side of the San Joaquin Valley in eastern Merced County, approximately 120 

miles south of Sacramento and 275 miles north of Los Angeles as shown in Figure 3.2. 

 

The Merced River provides the principal renewable water supply for the District and the Merced 

Groundwater Basin. Water is diverted from the river into the District by the Northside Canal from a pool 

created by Merced Falls Dam and by the Main Canal from a pool created by the Crocker-Huffman 

Diversion Dam, a reinforced concrete structure completed in 1910. The Merced Falls Dam replaced an 

older wooden crib-type dam used to divert Merced River waters before 1873. The Crocker-Huffman 

Diversion Dam replaced a crib-type dam used to divert river water completed in 1870. 

 

Lake McClure, the principal 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, which 

was completed in 1926. Lake McClureôs capacity was expanded from 270,000 AF to 1,024,600 AF with 

the completion of New Exchequer Dam in 1967. 

 

The MID distribution system includes 862 miles of conveyance facilities. See Table 3.2 for details. 

Merced  
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The system was originally designed as a ñflow-throughò 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 ñturn onò and ñturn offò, within certain limits, without advance 

notice, thereby providing a high degree of operational flexibility. 

 

The MID distribution system includes portions of natural streams (or drains) that convey irrigation water 

during the irrigation season and flood flows during the off season. These reaches collect and enable reuse 

of canal operational discharges and return flows during the irrigation season. Recent emphasis has been 

placed on improving the distribution system to better integrate reuse into operations, leading to reduced 

flow-through requirements.  

The District also owns 235 groundwater wells 

of which 198 wells are currently operational. 

Table 3.2 provides information on District 

wells and conveyance facilities. 

The District possesses several smaller 

reservoirs that are used for regulating flows 

and balancing water supply with demand 

(Table 3.3). 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 

1927, but the lake continues to serve as a 

Main Canal regulating reservoir and a popular 

recreational area for residents in Merced. 

 

Bear Creek Pool is 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 created approximately 180 AF of regulating storage 

there. 

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. Mariposa Creek Pool and El Nido Reservoir were similarly improved 

creating up to 50 and 200 AF of regulating capacity, respectively. The latest addition to MIDôs regulating 

capacity is Livingston Automatic No. 2 operating storage, which was completed in 2005. It is MIDôs only 

off-stream basin which can be completely bypassed without impacting operations. A summary of all the 

regulating pools in the system is listed Table 3.3, below. 

Table 3.2 

Water Conveyance and Delivery System 

System Used Number of 

Miles 

Unlined canal  422 

Natural Channels (creeks and sloughs) 121 

Lined canal  97 

Pipelines 177 

Drains 45 

Total Mileage of System 862 

Wells 235 

Delivery Gates 1,968 
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Table 3.3 

Regulating Reservoirs 

Regulating Basins Completed After 

2002 

Total Volume 

(AF) 

Active Regulating 

Volume (AF) 

Lake Mc Swain  9,740  1,600  

Lake Yosemite  7,425  1,000  

Castle Dam Irrigation Pool  1,000  400  

Bear Creek Pool (Crocker Dam)  1,000 180  

El Nido Reservoir ã 200 200 

Livingston Automatic No. 2 ã 100 100 

Mariposa Creek Pool (El Nido Dam)    55  55  

Puglizevich Dam Pool  35 35 

Livingston Canal Pool  20 20 

Table 3.4 describes tailwater and operational discharge recovery mechanisms now in place within the 

District. 

 

 

 

Table 3.4 

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  

Grower-Operated Tailwater/ 

Operational Discharge Recovery 

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. 
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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, depending primarily on the operational 

capabilities of portions of the distribution system (Table 

3.5). 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. In the last few years, the majority of orders 

have been filled within 24 hours. Where requested and 

determined to be practical, the District offers ñon-

demandò service, so that the water user can turn on and off 

without advance notice to the District. This typically is 

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 ñon-demandò 

service can be re-regulated downstream. MID may 

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

An irrigation customer can call the office, send a fax during the working hours, use an Automated Voice 

Recognition System or the Web to place their delivery orders. The water account may be accessed 

through a Web connection and it can also provide history of deliveries and invoices. Since 2008, MID 

Distribution System Operators (DSOs) have been equipped with laptops that receive the water orders 

from MID headquarters over a wireless network into a water order software that keeps track of delivery 

orders. 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 reservoirs serving their distribution area. 

Table 3.6 lists agencies 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.  

 

  

Table 3.5 

Supplier Delivery System 

Type Mark if Used 

On demand X 

Modified demand X 

Rotation X 

Other X 
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Table 3.6 

Restrictions on Water Sources 

Restrictions Name of Agency Imposing Restrictions Operational Constraints 

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

Minimum Reservoir Pool FERC 
Must use groundwater 

pumping 

Power Generation 

Forecasting 

PG&E/State Independent System 

Operator (Cal ISO) 

Limits flexibility as 

diversion forecasts are set in 

advance 

In-Stream Flow FERC Possible loss of diversion 

flows into the distribution 

system to satisfy in-stream 

flows 

In-Stream Flow (Nov-Mar) DWR (Davis-Grunsky) 

In-Stream Pulse Flow 

(October) 

SWRCB (San Joaquin River Agreement) 

In-Stream Pulse Flow 

(Spring) 

SWRCB (VAMP) 

Senior Water Rights on 

River 

SWRCB 

Merced County Superior Court 

Adjudication(s) 

Possible loss of diversion 

flows into the distribution 

system to satisfy 

adjudicated demands in the 

river 

System Downstream 

Commitments 

Stevinson Water District and Merced 

National Wildlife Refuge  

Increases operational 

discharges as a result of 

guaranteeing minimum 

flows  

In-System Water Entitlements By adjudications or agreements Impact canal capacities  

Since the early 1930s, MID has provided water to lands within the former El Nido Irrigation District 

(ENID), when surface water supplies were adequate, utilizing the Districtôs pre-1914 water rights. In 

2005, the ENIDôs 9,923 acres was consolidated into the MID service area, and lands within the former 

ENID service area were classified as MID Class II users. As part of the consolidation, it was agreed that 

Class II water allocations would be 50 percent of the allocation (AF/AC) to Class I users, i.e., the MID 

service area prior to consolidation. As a result of the consolidation, MID storage and direct diversion 

licenses were amended to include a 12,500 AF pulse flow for fish attraction and spawning flows for fall 

run Chinook Salmon during the month of October. Since the ENID consolidation, there have been no 

other consolidations or annexations to the MID service area. Table 3.7 notes factors that may affect the 

size of the MID service area. 

 

 

 

 

3.3

 Terrain and Soils (§10826 (a)(3)) 

The irrigated land in MID is typically mildly sloped with a fall of about one foot per 1,000 feet. Most 

fields are surface irrigated with laser leveling employed to achieve and maintain uniform grades. 

Table 3.7 

Changes to the Service Area 
Change to Service Area Affect on the Water Supplier 

Increased service area size due to 

consolidation with El Nido Irrigation 

District and simultaneous urbanization 

within the existing boundaries of MID 

 12,500 AF additional release to 

Merced River in October 
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Pressurized systems are used in undulating areas that are not suited to land leveling, and, increasingly, as 

replacements for, or in conjunction with, surface irrigation systems on permanent crops. 

The soils in the eastern part of MID are typically 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 intake rates. 

The spatial variation in soils from east to west has resulted in the majority of the orchard crops being 

located in the western portion of the District while the row crops still thrive in the eastern portion. Water 

conserving irrigation measures, such as micro sprinkler and drip systems, are concentrated in the western 

portion of the District, the area MID has traditionally relied on for groundwater extractions in years of 

surface water shortages. 

Table 3.8 describes the influence of local topography on District operations. 

Table 3.8 

Topographic Impacts 

Topography Characteristic Impact on Water Operations 

Natural streams and sloughs Mostly located in the eastern portion of the District. Integrated into 

MIDôs 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 stormwater 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. 

Table 3.9 describes the effects of local soils on District operations. 

Table 3.9 

Soil Characteristic Impacts 

Soil Characteristic Impact on Water Operations 

Eastern portion: typically clay based to loamy 

soils 

Limited groundwater recharge; basin-check 

irrigation generates little tailwater. 

Western portion: typically loamy to sandy 

soils 

Moderate recharge rates make this area important 

to MIDôs conjunctive management approach. 

 

3.4 Climate (§10826 (a)(4)) 

The average annual precipitation for the District 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. 
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The District opted to make a two-week surface water deliveries during a normally off- irrigation season 

period. 

 

Water is not delivered specifically for frost protection. However, during the off-season (November 

through mid-March), MID does make its 

deep groundwater wells available. 

Growers purchase flows at the MID well 

and incur all losses between the well and 

their delivery gates. 

 

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 3.10 describes some 

characteristics of the local climate. 

 

3.5 Operating Rules and Regulations (§10826 (a)(5)) 

A copy of the Merced Irrigation District Rules and Regulations Governing Distribution of Water is 

included in Appendix A. These rules, updated occasionally at the direction of the Board, describe 

procedures for water ordering and operation of the MID water distribution system.  

3.6 Water Delivery Measurements or Calculations (§10826 (a)(6)) 

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 F, Water 

Measurement Documentation and Reporting for a more detailed Agricultural Water Measurement 

Regulation. 

Meter Gate Measurement Configurations  

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

considered to be turnouts with a meter gate measurement configuration. Meter gates, such as a standard 

Fresno Valve C101 gate, provide instantaneous flow readings based on a manufacturer specific rating 

table, the differential head across the gate and the gate opening. 

There are various turnout types that contain meter gate measurement configurations, as follows: 

Upright Structures: Typically measured once during an irrigation and as needed depending on 

changing conditions. 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 calibrated when wear indicates it 

is necessary. The margin of error is estimated to be approximately 15 percent. 

Slant Structures: Typically measured once during an irrigation and as needed depending on 

changing conditions. 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 calibrated when wear indicates it 

Table 3.10 

Climate Characteristics 

Climate Characteristic Value 

Average Annual Precipitation 12.29 inches 

Minimum Mean Monthly Temperature 35.5 
o
F (December) 

Maximum Mean Monthly Temperature 96.7 
o
F (July) 
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is necessary. A variety of methods are used to estimate flows through these turnout types. The 

manufacturerôs rating table for these gates can only be used when they are fully open during 

irrigation, and even then they have a higher margin of error than vertically installed gated, 

depending on the site specific configuration. 

Concrete Boxes: Typically measured once during an irrigation and as needed depending on 

changing conditions. 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 calibrated when wear indicates it 

is necessary. Boxes with weirs that are fixed do not need calibration. The margin of error is 

estimated to be 15 percent. 

Other: These include headwalls, standpipes and other miscellaneous structure types. Typically 

measured once during an irrigation and as needed depending on changing conditions. 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 calibrated when wear indicates it is necessary. The margin of 

error is site specific and generally unknown. 

Meter Measuring Configurations  

Flows to fields measured with a meter, such as the McCrometer Propeller Meter or other MID approved, 

factory calibrated meter, are considered meter measuring configurations. These configurations typically 

serve pressurized on-farm systems, although they can serve open flow systems if certain site specific 

conditions are met. MID approved meters come calibrated from the factory. The flows through the meters 

are periodically verified to conform to expected flows 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. MID staff typically read turnouts with meter measurement configurations every one to 

two weeks. 

Turnout types for meter measurement configurations can be similar to those for meter gate measurement 

configurations. In these cases, the frequency with which MID performs scheduled maintenance on the 

turnout structure is similar. Other accounts may be served directly from a booster pump or groundwater 

well. Each type of pump has periodic maintenance schedules, including daily, monthly and annual 

schedules. 

Table 3.11 provides a summary of MIDôs turnout types, the measurement attributes of each and the on-

farm irrigation system classification. 
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Table 3.11, Turnout Inventory Results 

Measurement 

Configuration Turnout Type 

Total No. 

of Active 

Accounts 

(2011 

Irrigation 

Season) 

Combined 

Irrig. 

Systems 

Gravity Irrig. 

System Pressurized Irrig. Systems 

Unspecified 

Flood and 

Drip  Flood  Furrow  Drip  

Impact 

Sprinkler  

Micro -

Mist Sprinkler  

Meter Gate 

Concrete Box 186 2 153 5 3 16 6   1 

Slant Delivery Structure 334 2 229 27 7 51 12 4 2 

Upright Delivery 

Structure 556   357 108 7 61 14 2 7 

Other 152 1 95 13 3 29 8 1 2 

Sub-Total 1228 4 739 140 17 128 32 6 10 

Meter 

Concrete Box 75   9 2 3 2 5 1 53 

Slant Delivery Structure 106   6 1 5 1 12 1 80 

Upright Delivery 

Structure 173   22 6 4 10 13 1 117 

Other 198 1 28 15 4 12 12 2 124 

Sub-Total 552 1 65 24 16 25 42 5 374 

TBD
1
 TBD 188 3 127 30 4 14 6 0 4 

Total 1968 5 804 164 33 153 74 11 384 
1
 Measurement Attributes and Turnout Types are currently being inventoried as part of the GIS mapping effort discussed herein. 
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3.7 Water Rate Schedules and Billing (§10826 (a)(7)) 

MID adopted a volumetric rate for its water sales in 1993. MID sells water by the acre-foot, in increments 

of 0.1 AF. By this long standing adoption, MID meets SB X7-7 requirements. 

 

MIDôs pricing policy is integrated with the Districtôs conjunctive management strategy by offering a 

water rate per acre-foot for applied water and a standby charge per acre of irrigable land to encourage 

customers to rely on surface water when surface supplies are abundant. The price is designed to compete 

with the cost of groundwater pumping to prevent severe, irreversible groundwater overdraft. Growers 

who elect to purchase supplemental water made available through conjunctive groundwater pumping 

from the District will pay close to 300 percent the cost of surface water, a practice that growers only use 

during droughts. Most growers with permanent crops tend to have their own private wells. 

 

MIDôs rate structure includes a $24 per acre standby charge (2013) assessed against the gross acreage of 

all irrigable land regardless of the provision of surface water ( e.g. some areas receive groundwater only). 

In addition to the standby charge, accounts are charged a base rate of $23.25 per acre-foot for water usage 

(2013). Therefore, the total charge for a typical seasonal irrigation delivery of three AF per acre is $93.75. 

Municipal and industrial (M&I) customers are charged $125 per acre-foot but are not assessed a standby 

charge. Both irrigation and M&I customers are billed monthly for service. Garden Heads are the term 

used for small hobby parcels. They generally receive very small flows that are usually based on estimated 

head pressure and gate size and opening. Garden Head users do not grow crops for commercial benefit. In 

the past, they paid a flat fee and did not need to place a water order for each irrigation. Beginning in 2012, 

Garden Heads have been required to place water orders and are charged volumetrically where facilities 

exist for such measurements and as needed by the DSOs. 

3.8 Water Shortage Allocation Policies (§10826 (a)(8)) 

MIDôs drought water management approach is encompassed by the broader practices dealing with 

conjunctive water management. The District has aggressively pursued expanded conjunctive water 

management capability so that it can meet the needs of MID water users, while also meeting growing 

environmental demands. 

 

As an example, since the 1920s the District has constructed well fields to reduce the impact of shallow 

water tables at the time and to supplement surface water supplies during shortages. The District owns and 

operates more than 235 groundwater well locations, with 198 on standby at any time, which makes it one 

of the most extensive well fields owned by a single irrigation District in the San Joaquin Valley. In 2002 

MID conducted a study to expand its well field in the southeast quadrant of the District comprising 

25,000 Acres. The study recommended against it due to the relatively low yields and shallow 

groundwater aquifer which would not be able to support the required demand.  

 

MIDôs  conjunctive water management strategy assures that groundwater conditions will be managed so 

that supplies available to MID users in times of drought will be sufficient to meet its needs. As discussed, 

the foundation of MIDôs engagement in conjunctive use stems from the desire to do what it can, in 

collaboration with its regional partners, to ensure that the groundwater basin is managed in a sustainable 

fashion. One of the cornerstones of MID conjunctive use management is the fact that growers who can 

rely on MID during droughts are not compelled to install private wells on their properties. Owners of new 

wells tend to use them most years due to convenience, thereby impacting the groundwater and MID 

revenue which puts pressure on MID to raise its water rates. The result would be a downward spiral of 

higher water rates and more groundwater extraction in the basin. The result could lead to irreversible 

negative impacts on the groundwater basin and on the District at-large. An example of irreversible impact 

is the occurring land subsidence at the southwest quadrant of the Merced Groundwater Basin as a result of 
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excessive unyielding groundwater pumping, by growers that have limited or no access to surface water 

supply. 

 

In addition to groundwater extraction in years of surface water shortage, the District establishes its 

available water supply at the beginning of the irrigation season. Typically, the water made available is 

based on estimated forecasted runoff, District in-stream requirements, historical water commitments (e.g. 

senior water right holders or adjudicated rights) in the Merced River or/and through its distribution 

system, system losses, and desired carryover storage in Lake McClure. During droughts, the set allocation 

could be insufficient for full irrigation for many crops. In 2008 growers were provided 2.5 AF/Acre for 

Class I users and 1.25AF/Acre for Class II users. These values are variable depending on many factors, 

and they are approved annually by the MID Board of Directors. 

 

The District has a financial reserve policy that addresses financial shortages. MID has historically 

replenishing its financial reserve through water transfers from water storage.  

As for the resource in years of surface water shortage, the District reduces the allocation to its growers 

proportioned to its Class I and Class II users. It also relies on its conjunctive use groundwater pumping 

activities to supplement the limited surface water supply, which helps to prevent growers from drilling 

wells during such years and further stressing the groundwater basin.  

In 2008, The District brokered water to its customers from Stevinson Water District by purchasing around 

7,000 AF of its committed 25,000 AF. However, such amount wouldnôt bring meaningful relief district 

wide in the case of a severe drought(s). 

In the case of severe droughts with a de minimis surface water supply, the District has to rely on its 

available local resources. The District is located in an area that cannot purchase water from other entities 

so the Districtôs last resort is groundwater, hence its continuous effort to protect this valuable resource. 

 

Facing a catastrophe in the winter of 1993 with Lake McClure having less than 50,000 AF in storage, the 

Board announced that there would not be an irrigation season for that year and water would only be 

delivered to save the permanent crops, which are mainly trees and vines. The lake was below its 

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

 

Water supply options have not changed and the District will resort to a similar action should an extended 

drought impact water supply. During such a case, the District will rely on its financial reserves to survive 

the economic impact of droughts. 

3.9 Policies Addressing Wasteful Use of Agricultural Water 

MID Rules and Regulation for the Distribution of Water addresses issues of wasteful water,  

see Appendix A. 
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~End of Section~ 

 

 

 

 

Lake McClure 
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SECTION  4. INVENTORY OF WATER SUPPLIES  

(§10826 (b)) 

This section of the Water Management Plan describes the quality and quantity of water available to the 

MID from surface and groundwater sources. The section continues by describing water usage within the 

MID service area. The technical foundation of this section, and of the entire Water Management Plan, is 

the water balance analysis (2000-2008) that is summarized in Section 4 and presented in more detail in 

Appendix C. 

4.1 Surface Water Supply (§10826 (b)(1)) 

The Merced River is the main source of MIDôs surface water supply. The District diverts direct flows and 

stored water impounded in Lake McClure by New Exchequer Dam on the Merced River. The District 

diverts water according to a series of pre- and post-1914 flow and storage water rights recognized by the 

State of California. 

4.2 Water Rights 

MID enjoys pre-1914 water rights on the Merced River, local reservoirs (e.g. Lake Yosemite which was 

completed in 1888) and creeks (e.g. Bear Creek) that are intertwined with its distribution system. In 

addition, MID holds six appropriative water right licenses on the Merced River issued by the State Water 

Resources Control Board, Division of Water Rights for the direct diversion and storage of Merced River 

water. Licenses 2685, 6047 and 11395 are for consumptive use purposes while Licenses 990, 2684 and 

11396 are for power production. A summary of each of these licenses is contained in Appendix D. During 

the irrigation season, MID operates under its consumptive use licenses. The pre-1914 water rights and 

licenses for power use compliment the consumptive use rights, authorize use outside the irrigation season 

and add to MID's direct diversion rights. Under the licenses for consumptive use, MID is allowed to store 

up to 605,000 AF during October through June of any year and withdraw from storage up to 516,110 AF 

throughout any given year. 

In 2005, the District acquired two licenses on Mariposa Creek, also contained in Appendix D, as part of 

its consolidation with El Nido Irrigation District. These licenses amount to a total of 10,066 AF with a 

maximum diversion flow rate of 100 cfs. The District acquired a smaller water right on Deadman Creek 

for 3.8 cfs of direct flow. 

4.3 Flow and Reservoir Requirements 

The District has also been issued a license by the Federal Energy Regulatory Commission (FERC), which 

provides a minimum in-stream flow requirement and a minimum pool requirement of 115,000 AF in Lake 

McClure. The license further provides that the District cooperate with the California Department of Fish 

and Game and the U.S. Fish and Wildlife Service to determine means of providing up to 15,000 AF of 

project water and return flow waters to the Merced National Wildlife Refuge. The Davis-Grunsky 

Agreement is a 1967 contract between the State of California and MID in which the State provided 

funding in the amount of $8 million for the construction of the dam recreational and fish enhancement 

facilities with the provision that MID maintains continuous flow of 180 to 220 cfs in the river reach 

between Crocker-Huffman Dam and Shaffer Bridge from October 31 through March 31. This agreement 

expires in 2017. 
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The Army Corps of Engineers Water Control Manual for Lake McClure requires that the District reserve 

350,000 AF of reservoir capacity for rain flood control purposes. This reserve must be maintained from 

November 1 through March 15. An additional 50,000 AF may be vacated, beginning March 1 for 

forecasted snowmelt runoff. 

4.4 Cowell Agreement 

At the time of the construction of the original Exchequer Dam in the 1920s, a court action was brought 

against MID by riparian water rights holders along the Merced River downstream of the project. A 

Merced County Superior Court Adjudicated Settlement was signed on January 27, 1926, resolving these 

issues and setting minimum flow rates released to the Merced River by MID for diversion by the Cowell 

Agreement parties downstream of Crocker-Huffman Diversion Dam. Table 4.1 presents the schedule of 

flows required to satisfy the Cowell Agreement. 

 

Table 4.1 Required Merced River Flows for Cowell Agreement Diverters 

Downstream of Crocker-Huffman Diversion Dam 

Month Flow (cfs) Comment 

January 50 Only when available from the inflows to New Exchequer 

February 50 Only when available from the inflows to New Exchequer 

March 100  

April  175  

May 225  

June 250 Sustain 250 cfs until inflows to New Exchequer fall below 1,200 

cfs, then sustain 225 cfs for 31 days, 175 cfs for 31 days, and 150 

cfs for 30 days 

July 225 See June requirement 

August 175 See June requirement 

September 150 See June requirement 

October 50 Only when available from the inflows to New Exchequer 

November 50 Only when available from the inflows to New Exchequer 

December 50 Only when available from the inflows to New Exchequer 

 

4.5 Stevinson Entitlement 

J. J. Stevinson Company is located southwest of MID and has adjudicated flow entitlements at MIDôs 

westerly boundary in the amount of 24,600 AF per normal year. The flow entitlements are delivered 

through the MID distribution system from April through September, with flows that could vary between 

30 and 100 cfs. If in any year the reservoir (i.e., McClure Lake) does not fill on or before June 15
th
 to the 

amount of 289,000 AF, then the water deliveries to J. J. Stevinson Company shall be curtailed in the same 

proportion as MID curtailments. 

Water from the Merced River is diverted into the MID delivery system at two locations. One diversion is 

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

created by the Crocker-Huffman Diversion Dam into the Main Canal. 
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4.6 Groundwater Supply (§10826 (b)(2)) 

MID utilizes groundwater wells in two modes: 

1- Base Line Groundwater Pumping: The District service area contains 1,764 acres of high grounds 

that the District serves with groundwater wells. These areas are served with groundwater in all 

water year types. On average, MID extracts approximately 8,000 AF annually to serve these 

areas. In 2011 MID reached a record low of 4,112 AF, mainly due to its conjunctive use 

SUGWOP program, one component of which includes replacing deep wells with booster pumps 

that can supply said high grounds with surface water. MID has completed multiple in-lieu 

recharge projects whereby surface water boosters reduced the acreage totally dependent on 

groundwater. These projects will be further discussed under the EWMPs. 

2- Conjunctive Use/ Groundwater Supplement:  The vast majority of MID wells are used 

conjunctively where they are on standby during year of adequate surface water supply. The wells 

utilized are made from two types of groundwater wells, the first are irrigation/drainage wells that 

are currently used for supply and the second types are Project wells which are further discussed 

below. 

4.7 Groundwater Conditions 

Groundwater conditions in the Merced area are complex because of the significant effects of pumping and 

recharge associated with agricultural irrigation. The general direction of regional groundwater movement 

is from the northeast to the southwest. This fact, in combination with localized perched water caused by 

the clayey lenses, caused excessively high water tables soon after surface water was introduced into the 

region in the 1920s. The high water table, with standing water in many locations, proved detrimental to 

farming operations and occurred mostly in the southwestern quarter of the District. 

MID constructed approximately 160 drainage and irrigation wells in the 1920s and 1930s. Initially most 

of these were intended to lower high water tables primarily in the Atwater and Livingston areas and, to a 

lesser extent, southwest of the City of Merced. Figure 4.1 shows the location of these wells. These wells 

were used selectively after the completion of New Exchequer Dam in 1967, only in areas where shallow 

water table affected agricultural practices and for water supply during droughts. 
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WELLS OWNED BY MID

MID BOUNDARY

Figure 4.1 

 

With the advent of low volume irrigation combined with severe droughts, many farmers within the 

District converted to groundwater usage for better compatibility with their irrigation system and/or 

because MID could not meet their demand schedules. In addition, vast acreage of range land and dry 

farming outside the District was transformed to irrigated agricultural depending, for the most part, on 

groundwater. The increased number of private wells and groundwater pumping in the basin reduced the 

groundwater table during the 1977 and the 1987-1992 droughts. Increasing groundwater usage outside the 

District has drawn down water tables more than 10 feet in most of the historically high water table areas. 

 

After completion of New Exchequer Dam, 81 additional supply wells were constructed, bringing the total 

number of groundwater wells owned and operated by MID to 241 wells. Since the 1970s, some wells 

were abandoned, reducing the number of wells available to the District. The vast majority of the MID 

wells are left on standby to be operated for irrigation during years of surface water shortages. In fact, 

between 1993 and 2001, the supplemental groundwater supply wells were not used as a result of a 

continuous string of wet and above average years and only the high ground wells were used. Most wells 

range from 350 to 500 feet in depth and are constructed of 12 to 18-inch casing. Drainage well casings are 

typically continuously perforated, while irrigation wells are typically perforated at intervals. 

Approximately 10 percent of the drainage and irrigation wells have been deepened since their original 

construction. 
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The variability in surface and subsurface geologic conditions and the presence of groundwater 

contaminants in some areas complicate groundwater conditions in the MID. To track local conditions, the 

District systematically monitors perched and high water levels using monitoring wells constructed at 

section corners in ten drainage sub-areas throughout the District. Since 1982, water table depths 

monitored by these wells have ranged from 1 to 15 feet below the ground surface. 

 

Average depth to groundwater has increased several feet over the period of record. Due to this general 

increase in water table depth, the District has had no need to operate drainage wells to control shallow 

water tables since the onset of the 1987-1992 drought. 

 

Natural groundwater flow in the Merced Groundwater Basin is generally from northeast to southwest. 

However, cones of depression caused by pumping and groundwater mounds resulting from irrigation 

complicate the general flow pattern, causing the pattern to change over time. The response of the aquifers 

to changes in pumping and irrigation is relatively rapid leading to equally rapid shifts in flow direction. 

 

Figure 4.2 shows a map of the unconfined aquifer water levels prepared by the Department of Water 

Resources. This map indicates several major cones of depression further pronounced between 1995 and 

2010. One cone is centered approximately 13 miles southeast of Merced in the Le Grand/Athlone Water 

District. A second major cone is centered about 13 miles southwest of Merced just north of the San 

Joaquin River. The third major cone is 17 miles northwest of the City of Merced and lies north of the 

District in the Turlock Groundwater Basin. 
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Figure 4.2 
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The groundwater elevations relative to the elevations of the major rivers and the interaction of cones of 

depression with the rivers suggest that some reaches of the rivers lose water to groundwater while others 

gain from groundwater discharge. 

 

The groundwater elevation data appears to indicate that there is a trough in the water table elevations that 

follows the San Joaquin River. Consequently, groundwater inflow to the river and surrounding areas 

occurs from both sides of the San Joaquin Valley. This river and the surrounding areas are the primary 

groundwater discharge areas for the valley. There is also an extended cone of depression straddling the 

Chowchilla River west of the San Joaquin River. The cone of depression seems to have further developed 

subsidence in the Red Top area and groundwater recharge in that direction are not likely to impact river 

flows. 

 

On the north side of the District, west of Highway 99, the lower reaches of the Merced River appear to be 

a groundwater discharge area. East of the Highway 99, the river may be acting as a constant head source 

and supplying water to a large cone of depression centered approximately 17 miles northwest of Merced. 

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

the groundwater. 

 

The vertical groundwater gradient, and hence the direction of vertical groundwater movement, is 

downwards, from the shallowest groundwater to the deeper aquifers. Consequently, degradation of 

shallow groundwater can potentially affect deeper water supply wells where this downward movement is 

significant and dilution and chemical/biological processes are insufficient to adequately reduce the 

concentrations of constituents of concern. 

 

As described above, the direction of the groundwater flow, except in the vicinity of the Merced River, is 

from northeast to southwest on a line generally perpendicular to the San Joaquin River where a natural 

saline water sink occurs. Deep percolated water not extracted by groundwater wells tend to end at the 

sink. However, deep percolation around the Districtôs southwesterly boundary is required to stem the 

saline water wedge from migrating to the east, where the primary agricultural grounds in the District and 

urban centers tend to concentrate. 

 

Table 4.2 contains information on the groundwater basin 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. 

 

Table 4.2 

Groundwater Basin Underlying District  

Groundwater Basin Name 

District 

Footprint

(acres) 

Basin Area 

(Sq. Mi.) 

Total Capacity 

(300 feet depth) 

(AF) 

Specific Yield 

 

Merced  149,500 767 15,700,000  9 percent 

Turlock  5,500 542 12,800,000 10.1 percent 

Chowchilla  9,000 248 5,500,000 8.6 percent 



 

Merced Irrigation District ï Agricultural Water Management Plan 
 ____________________________________________________________________________________________  

4-8 

MID makes no groundwater extraction from either Turlock or Chowchilla Groundwater Basin. However 

growers within the District may utilize their private wells on an as needed basis. 

MID participated in preparation of the local AB 3030 Regional Groundwater Management Plan 

completed in December, 1997. In July 2008, MID, along with other members of MAGPI, prepared an 

update of the Merced Groundwater Management Plan, which included components of the new 2002 

legislation of SB 1938 and SB 1672. This new updated plan is included as Appendix E. 

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

Table 4.3 

Deep Percolation Characteristics 

Destination 

Volume 

(AF) 

Flows to saline sink Not Quantified 

Unrecoverable flows to perched water table None 

Groundwater conditions and recharge are further addressed in the Merced IRWMP. 

4.8 Other Water Supplies (§10826 (b)(3)) 

Currently, all of MIDôs water supplies come from the surface and groundwater sources described above. 

However, MID is dedicated to pursuing efforts to help ensure that it continues to have a reliable and 

robust water supply well into the future. 

One such effort includes negotiations with the City of Merced in regards to using recycled water as the 

City Waste Water Treatment Plan currently discharges tertiary treated water, a source that was not 

available at the time MIDôs previous WMP was completed.  

Furthermore, the District is in the process of acquiring US Congressional approval for FERC to consider 

increasing the storage volume of New Exchequer Dam reservoir by 70,000 AF. 

The District continues to have interest in pursuing CALFED identified surface water reservoirs, such as 

the Montgomery Reservoir on Dry Creek.  

4.9 Source Water Quality Monitoring Practices (§10826 (b)(4)) 

The surface water supply for the District rainfall and snowmelt from the Sierra Nevada Mountains, more 

specifically Yosemite National Park, and is of very high quality. Diverted water has an EC generally less 

than 20 ɛmhos/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). See further discussion below. 




