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Executive Summary

EXECUTIVE SUMMARY

This Groundwater Management Plan (Plan) provides an overview of the local agencies, land
uses, and status of groundwater resources in the local groundwater basin, the Turlock Subbasin.
The local water agencies, through the Turlock Groundwater Basin Association (TGBA or
Association), have taken a cooperative, basin-wide approach to coordinate groundwater
management activities and prepare this Plan. The overall goal of the Association is to ensure
that groundwater remains a reliable, safe, efficient, and cost-effective water supply for the local
area. This Plan presents the basin-wide management objectives proposed to achieve this goal,
and concludes with recommended measures that can be drawn from to meet the basin
management objectives and the long-term goal of ensuring the viability of the groundwater

supply.
THE TURLOCK GROUNDWATER BASIN ASSOCIATION

Many local agencies are eligible to participate in groundwater management within the local
groundwater basin. These agencies include the Turlock and Merced irrigation districts; the cities
of Ceres, Turlock, Modesto and Hughson; the Hilmar and Delhi county water districts; the
Keyes, Denair and Ballico community services districts; the Eastside and Ballico-Cortez water
districts; and Stanislaus and Merced counties. These agencies have been cooperating on
groundwater management activities in the Turlock Groundwater Basin since the mid-1990s.

A formal group for coordinating groundwater management activities, the Turlock Groundwater
Basin Association (TGBA or Association), was initiated in 1995. The TGBA developed the first
basin-wide Groundwater Management Plan in 1997. Although the founding Memorandum of
Understanding expired upon completion of the Groundwater Management Plan, TGBA members
continued to meet and discuss basin-wide planning activities. In 2001 the TGBA was formally
reestablished to provide a mechanism to implement groundwater management activities and
provide guidance for the management, preservation, protection, and enhancement of the Turlock
Subbasin.

The TGBA has prepared this updated Plan to reflect current knowledge and to comply with
changes to the Groundwater Management Act (California Water Code Section 10750 et seq.)
resulting from the enactment of Senate Bill 1938 in 2002.

LAND USE IN THE TURLOCK GROUNDWATER BASIN AREA

The Turlock Subbasin lies on the eastern side of California’s San Joaquin Valley, and
encompasses portions of both Stanislaus and Merced counties. The groundwater system is
bounded by the Tuolumne River on the north, the Merced River on the south, and the San
Joaquin River on the west. The eastern boundary of the system is the western extent of the
outcrop of crystalline basement rock in the foothills of the Sierra Nevada. Land uses in the
Turlock Subbasin are diverse and include agriculture, urban, and commercial or industrial uses
distributed in a mosaic throughout the region.

The Turlock Subbasin underlies an area of approximately 347,000 acres, with irrigated crops
(245,000 acres), native vegetation (69,000 acres), and urban development (20,000 acres) as the
predominant land uses. The general trend in land use throughout the Subbasin has been an
increase in urbanization from less than 4,000 acres in 1952 to approximately 20,000 acres in
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Executive Summary

2006. The majority of this urbanization has occurred within the cities and unincorporated urban
areas within the Turlock Irrigation District boundary. Lands in the Eastside Water District,
Ballico-Cortez Water District, and Merced Irrigation District have not seen the substantial
increase in urbanization that has occurred in other portions of the Subbasin. However, in the
Eastside Water District, there has been a shift from non-irrigated lands to irrigated agriculture as
the principal land use. The majority of this agricultural development occurred between 1952 and
1984; land use patterns in the Eastside Water District have generally stabilized since the mid-
1980s. The shift to irrigated agriculture has occurred to a lesser extent in the Ballico-Cortez
Water District. Land use patterns in the foothill areas in the eastern portion of the Subbasin have
also shifted from non-irrigated to irrigated agriculture, but most of this shift has occurred in
recent years. Between 1952 and 1992, irrigated agriculture in the foothills non-district area
increased gradually from 8,600 acres to 10,800 acres. Following 1992, the irrigated area nearly
doubled, reaching 19,500 acres in 2006.

Urban land uses, irrigators in the Eastside and Ballico-Cortez water districts, and irrigators in the
foothills and other non-District areas depend on groundwater for water supply. Increases in
these types of land uses throughout the Turlock Subbasin increase the demands on the
groundwater supply. Consequently, evaluating the status of the groundwater supply and
continuing coordination of water agencies are essential for maintaining the viability of the
groundwater basin.

WATER RESOURCES IN THE TURLOCK SUBBASIN

Both surface water and groundwater supplies are used to meet the water needs in the
management area. The local groundwater source is the Turlock Subbasin, which is a subunit of
the San Joaquin Valley Groundwater Basin. The Turlock Subbasin lies in the eastern portions of
Stanislaus and Merced counties and has an areal extent of approximately 347,000 acres. As
described above, the Subbasin is bounded by the Tuolumne River to the north, the Merced River
to the south, the San Joaquin River to the west, and by crystalline basement rock of the Sierra
Nevada foothills to the east. Groundwater supplies municipal, industrial, and agricultural
demands of the region. Surface water from the Tuolumne River and to a lesser extent, the
Merced River, supplies a large proportion of agricultural irrigation demands within the Turlock
Subbasin. The following sections summarize the Subbasin hydrogeology, water balance, and
water quality issues described in the Groundwater Management Plan.

Hydrogeologic Setting

The primary hydrogeologic units in the Turlock Subbasin consist of either consolidated or
unconsolidated sedimentary deposits. The consolidated deposits include the Ione Formation, the
Valley Springs Formation, and the Mehrten Formation. The Ione and Valley Springs formations
lie beneath the Mehrten Formation and typically contain saline water of marine origin. These
consolidated deposits are found at shallower depths in the eastern portion of the Subbasin and
generally yield small quantities of water to wells. The Mehrten Formation, however, yields
greater quantities of water and is an important water source for the eastern portion of the Turlock
Subbasin.

The unconsolidated deposits of the Turlock Lake, Riverbank, and Modesto formations overlie
the consolidated deposits. These deposits generally yield moderate to large quantities of water to
wells and are the main water-yielding units of the Subbasin. Fine grained deposits within the
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Modesto and Turlock Lake formations do not transmit substantial quantities of water and
function as aquitards. In the western portion of the Subbasin, where surface deposits are of the
Modesto Formation, a discontinuous shallow aquitard creates areas of shallow groundwater. The
Corcoran Clay aquitard also occurs in the western portion of the Subbasin within the Turlock
Lake hydrogeologic unit. The Corcoran Clay aquitard separates groundwater in the Turlock
Subbasin into an upper, unconfined aquifer and a lower, confined aquifer.

The unconfined aquifer is generally 150 feet in thickness and is the water-table aquifer, except in
western portions of the Subbasin that are locally confined by the shallow aquitard. The
unconfined aquifer is used for both private domestic supply and agricultural supply in the
western part of the Subbasin. Wells less than 200 feet in depth draw from this aquifer. The
confined aquifer, which is contained under pressure by the Corcoran Clay, occurs in the deeper
hydrogeologic units of the Subbasin. In the eastern part of the Turlock Subbasin, the confined
aquifer is only semi-confined. The confined aquifer provides extensive municipal and
agricultural supplies to the Subbasin. Wells greater than 200 feet deep draw from the confined
aquifer, but also may receive flow from the unconfined aquifer.

Below the principal water bearing units of the Turlock Subbasin is a deeply buried confined
aquifer that contains saline brine. This saline confined aquifer is under sufficient hydraulic
pressure to push water up toward the land surface. This phenomenon results in the migration of
saline brines in certain areas (e.g., in groundwater wells or along cracks, fissures, and faults),
sometimes as far upward as the unconsolidated sediments. Upwelling also occurs near the San
Joaquin River, resulting in elevated concentrations of total dissolved solids (TDS) in
groundwater near the river. The saline confined aquifer can be found from depths as shallow as
100 feet in the western portion of the Subbasin to as deep as 1,500 feet in the eastern portion of
the Subbasin. Although the saline confined aquifer is not used as a source of supply, migration
of the saline brines results in high TDS groundwater that may not be of sufficient quality for
agricultural or municipal use where mixing occurs.

Water Balance in the Turlock Basin

A water balance study of the Turlock Subbasin was prepared in 2003 and updated in 2007 to
estimate the inflows and outflows from the Subbasin between 1952 and 2006. Outflows from the
Subbasin result from municipal, domestic, and agricultural supply and drainage well pumping,
discharge to the local rivers, discharges from subsurface agricultural drains, and consumption by
riparian vegetation. The estimated average total outflow for the 1997-2006 period is 541,000
AF/yr. The majority of outflow comes from estimated agricultural, municipal and rural
residential, and drainage well pumping, which collectively averaged 457,000 AF/yr for the 1997-
2006 period.

Inflows to the Subbasin result primarily from deep percolation of agricultural and landscape
irrigation water and infiltration of precipitation. The estimated average total inflow for the 1997-
2006 period is 519,000 AF/yr. Approximately 72 percent of this quantity occurs on 245,000
irrigated acres of cropland within the Subbasin.

Most of the inflows and outflows can be estimated for the Turlock Basin. The net discharge to
rivers is an unknown outflow and must be derived through a mass balance calculation of the
known inflows, outflows, and storage change in the Basin. Storage change is calculated from the
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groundwater contour maps derived from local monitoring data, and confirmed using the
groundwater model.

The contour maps used in the water budget study indicate that estimated groundwater storage
decreased by approximately 21,500 AF/yr between 1997 and 2006. Recent reductions in the
California Department of Water Resources (DWR) monitoring network have introduced
uncertainty in the measurement of groundwater levels. Uncertainty in the estimated groundwater
elevation translates into uncertainty in storage estimates. Therefore, the magnitude and direction
of changes in groundwater storage cannot be fully characterized through an analysis based solely
on the groundwater contours. The Turlock Subbasin groundwater model was used to supplement
this analysis and confirm that groundwater storage has decreased slightly in recent years,
particularly between 2002 and 2006.

The estimated reduction in storage between 2002 and 2006 suggests that the Subbasin may no
longer be in the equilibrium state that existed in the 1990s. Increases in land use types that rely
on groundwater for supply have increased the net discharge from the Subbasin. Slight decreases
in storage are likely to continue if urban or irrigated land uses are developed in areas dependent
upon groundwater.

In any groundwater basin, groundwater storage will fluctuate both seasonally and annually,
depending upon the water year classification, distribution of rainfall, and numerous other
physical and biological factors. Alternating periods of decline and recovery in groundwater
levels are a response to this natural variation. Long-term declines in storage without recovery
could be a concern and represent net declines in storage. Continued monitoring by the local
public agencies will be important for tracking changes in groundwater conditions and evaluating
whether additional management actions should be considered. As part of the Association’s goals
and objectives, the Association should consider the need to evaluate changes in land use patterns
to understand the range of potential impacts to the groundwater supply. The TGBA has initiated
a study to evaluate future land use change scenarios and the potential impacts to groundwater
resources. This study will help the Association understand how groundwater storage may
change in the future and what types of management actions may be appropriate for maintaining
adequate storage in the groundwater basin.

Deep percolation of irrigation water is the largest inflow to the groundwater basin and plays an
important role in maintaining groundwater storage. Surface water from the Turlock Irrigation
District, and to a lesser extent, the Merced Irrigation District is used to supply more than half of
the total irrigation water applied within the Basin. Hence, under current conditions the continued
use of surface water for agricultural irrigation is vital for sustaining recharge in the Subbasin.
Future changes to inflows or outflows resulting from shifts in land use patterns have the potential
to reduce recharge and create reductions in groundwater storage.

Water Quality in the Turlock Subbasin

Groundwater quality in the Turlock Subbasin remains high throughout most of the region.
Current knowledge indicates that salinity, nitrates, iron and manganese, boron, arsenic,
radionuclides, bacteria, pesticides, trichloroethylene, and other trace organics have been found in
the Turlock Subbasin. The U.S. Geological Survey, in coordination with numerous state and
federal agencies, is conducting an extensive investigation of groundwater quality in the local area
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through the Groundwater Ambient Monitoring and Assessment Program. This study evaluates a
broader range of constituents and will provide additional information on water quality issues in
the Subbasin.

Some of the constituents described above and in detail in this Groundwater Management Plan
occur naturally, while others have been introduced into groundwater from anthropogenic
sources. Where the constituent concentrations have exceeded drinking water limitations, the
municipal water purveyors have implemented actions ranging from wellhead protection to well
closure to maintain viable supplies.

Protecting water quality is as important to maintaining the local groundwater supply as
sustaining groundwater recharge. The Groundwater Management Plan is intended to create a
framework for coordinating actions among different agencies with management authority to
protect both the quality and quantity of groundwater resources.

GROUNDWATER MANAGEMENT PLAN

The local agencies within the Turlock Subbasin agree that groundwater and surface waters
within the Turlock Subbasin are vitally important resources that provide the foundation for
maintaining current and future water needs. Preservation of these resources is essential to
maintaining the economic viability and prosperity of the Subbasin area. It is the overall goal of
the local water agencies that groundwater will continue to be a reliable, safe, efficient, and cost-
effective water supply. This Groundwater Management Plan includes seven Basin Management
Objectives (BMOs) to meet this goal. The BMOs serve as targets to guide the groundwater
management actions of the local water agencies. The BMOs described in this Groundwater
Management Plan include:

1. Maintain an adequate water level in the groundwater basin.

2. Protect groundwater quality and implement measures, where feasible, to reduce the
potential movement of existing contaminants.

Monitor groundwater extraction to reduce the potential for land subsidence.
Promote conjunctive use of groundwater and surface waters.

Support and encourage water conservation.

AN

Develop and support alternate water supplies, and educate users on the benefits of water
recycling.

7. Continue coordination and cooperation between the TGBA members and customers.

Water agencies in the Turlock Subbasin, individually and collectively, are pursuing water
management strategies under each of the BMOs to ensure that groundwater continues to be a
reliable, safe, efficient, and cost-effective water supply.

GROUNDWATER PROTECTION MEASURES

The water agencies within the Turlock Subbasin are committed to protecting the quantity and
quality of groundwater resources. The TGBA has assembled a number of activities of the local
water agencies that can be coordinated through the TGBA to support the BMOs of protecting
groundwater quality and quantity. These groundwater protection measures are ongoing activities
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that local agencies may be engaged in, or that agencies may implement in the future. Although
the TGBA does not have authority for implementing these actions, the TGBA can serve as a
forum for sharing and researching information, and members can provide feedback and guidance
to the local agencies involved with these actions. The groundwater protection measures
described in the Plan include:

Identification and management of wellhead protection areas.
Regulation of the migration of contaminated groundwater.
Identification of well construction policies.

Administration of well abandonment and destruction programs.
Mitigation of overdraft conditions.

Replenishment of groundwater extracted by water producers.

A A A e e

Construction and operation of recharge, storage, conservation, water recycling, and
extraction projects.

&. Control of saline water intrusion.

IMPLEMENTATION OF THE GROUNDWATER MANAGEMENT PLAN

The Groundwater Management Plan is intended to provide a flexible, adaptive plan for achieving
the overall goal that groundwater will continue to be a reliable, safe, efficient, and cost-effective
water supply. The Plan presents numerous potential actions that can be undertaken by local
water agencies and coordinated through the TGBA. The following measures are proposed as
suggested management actions that the local agencies may draw from to achieve the Basin
Management Objectives:

1. Protection of natural recharge areas through mapping and identification, education of
the public and planning entities, and encouraging the maintenance of land use practices
that promote groundwater recharge.

2. Feasibility evaluation of artificial recharge projects, by building upon mapping efforts
to protect natural recharge and investigating additional water supplies for percolation, and
promoting in-lieu recharge.

3. Management and optimization of well field operations to reduce well interference,
control the migration of contaminant plumes, and optimize supply blending programs.

4. Support of public health programs to protect water quality through proper well
construction and destruction.

5. Water quality management, beginning with conducting a hydrogeologic assessment to
identify contaminant sources and develop strategies to control the migration and
movement of poor quality water into or within the Basin.

6. Continue the groundwater monitoring and subsidence monitoring program and
evaluate the effectiveness of the groundwater level and quality monitoring programs as
well as the database used to store and manipulate the data.
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7. Provide a forum for policy assessment and coordination of regional programs with
policy implications or requirements.

8. Continue promoting coordination and cooperation between water agencies on
regional issues, outreach programs, and actions to implement the BMOs.

9. ldentification and feasibility study of conjunctive use projects to increase supply
flexibility and promote recharge in years when water is available.

The implementation of several of these recommended actions is contingent upon securing
funding. Both grant funding and local funding options will be evaluated. Local funding may be
especially important for grant eligibility because of matching or local contribution requirements.
Availability of funding for groundwater management activities, as well as future regulatory
requirements, will influence the speed and level to which each of the measures is evaluated and
implemented.

Progress on implementing the BMOs will be evaluated through periodic reports. The reports
will also summarize the condition of the groundwater basin and discuss groundwater
management activities. The reports may be prepared by the TGBA as a group or by individual
agencies. The reporting process will also provide an opportunity to review the Groundwater
Management Plan and determine whether the Plan requires modification to meet the goal of
ensuring the viability of groundwater resources in the Turlock Basin.
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1 INTRODUCTION — GROUNDWATER MANAGEMENT WITHIN THE TURLOCK
GROUNDWATER BASIN

The following sections provide a brief introduction to groundwater management and related
issues pertinent to the Turlock Groundwater Basin, including: the agencies situated within the
Basin and participating in the groundwater management process, historic groundwater
management efforts, and other relevant information.

The California Department of Water Resources (DWR) website' includes information on
Bulletin 118 (2003), the publication in which DWR identifies and describes the various
groundwater basins and subbasins within the state. The website and available information from
Bulletin 118 (2003) were utilized, along with other documentation, in preparing this report.

It is important to note that the Turlock Groundwater Basin, or Turlock Subbasin, is referenced in
a variety of ways within the report. DWR Bulletin 118 (2003) identifies the area covered under
this plan as the Turlock Subbasin of the San Joaquin Valley Groundwater Basin. For the
purposes of this document, the name “Turlock Subbasin,” “Turlock Groundwater Basin,”
“Basin,” and “Subbasin” are used interchangeably to represent the same geographic area. All
other groundwater basins referenced in this document are listed by their proper name.

In addition, although this document is titled the “Turlock Groundwater Basin Groundwater
Management Plan,” it is also referred to as the “Turlock Groundwater Management Plan,” the
“Groundwater Management Plan” or merely the “Plan.”

1.1 GEOGRAPHIC SETTING

The Turlock Subbasin lies on the eastern side of California’s San Joaquin Valley, and
encompasses portions of both Stanislaus and Merced counties. The groundwater system is
bounded by the Tuolumne River on the north, the Merced River on the south, and the San
Joaquin River on the west, as shown in Figure 1. The eastern boundary of the system is the
western extent of the outcrop of crystalline basement rock in the foothills of the Sierra Nevada.

1.2 LOCAL AGENCIES

Local agencies eligible to participate in a groundwater management plan situated within the
Subbasin are: the Turlock and Merced irrigation districts; the cities of Ceres, Turlock, Modesto
and Hughson; the Hilmar and Delhi county water districts; the Keyes, Denair and Ballico
community services districts; the Eastside and Ballico-Cortez water districts; as well as
Stanislaus and Merced counties. Figure 2 shows the location of the various entities within the
Subbasin and their respective political boundaries.

It is understood that each local water agency may adopt the groundwater management plan to
manage groundwater resources within their jurisdiction. If a county adopts the groundwater
management plan, the plan shall apply to those areas lying outside other agencies’ boundaries.

' At http://www.dpla2.water.ca.gov/publications/groundwater/bulletin118/basins/pdfs_desc/5-22.03.pdf
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1.3 TURLOCK GROUNDWATER BASIN ASSOCIATION

In 1995 the Turlock Groundwater Basin Association (TGBA) was formed for the purposes of
studying and evaluating the condition of the Basin, and developing a groundwater management
plan for the preservation, protection, and enhancement of the Basin. The Turlock Groundwater
Basin Groundwater Management Plan was adopted by the local public agencies between October
and December of 1997. At this time, the 1995 Memorandum of Understanding terminated by its
founding provisions.

Following the dissolution of the TGBA in 1997, the local public agencies continued to meet on a
regular basis in their efforts to cooperatively manage groundwater resources within the Turlock
Basin.

In 2001 the TGBA reformed to provide a mechanism for the local public agencies to collectively
implement the Plan. The following purposes and goals were set forth in the resulting
Memorandum of Understanding (MOU):

=  “To provide a mechanism to coordinate the implementation of the Plan and other
groundwater management activities;

= To create an association of the Parties to enhance the ability to obtain funding to carry out
the Plan and related groundwater management projects; and

* Provide information and guidance for the management, preservation, protection and
enhancement of the Basin.”

The MOU is based upon the premise that “non-coordinated action by water providers and users
within the Basin could result in counterproductive competition for finite resources resulting in
adverse impacts to the groundwater and surface water supplies within the Basin,” and that the
“creation of an Association for water suppliers within the Basin is important to protect the
groundwater and surface water resources and will assist in meeting the needs of all users of such
resources within the Basin.” In addition, it was clear that local management of water resources
was desirable in order to maintain local control of these resources.

The purpose of the TGBA is to provide a forum in which the local public agencies can work
cooperatively, to combine the available talent of the respective agency staffs, and to accomplish
the purposes of the MOU. As such, the TGBA is not a separate governmental entity. It is
designed such that it does not duplicate any services, duties, or authority of any other agency.
The TGBA does not have any enforceable regulatory authority over any local agency’s facilities
or their respective surface water or groundwater supplies or water rights. The local water
agencies, individually and collectively, are pursuing water management strategies outlined in this
Plan to ensure that groundwater continues to be a reliable, safe, efficient, and cost-effective
water supply.

A copy of the MOU is attached to this report in Appendix C.
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1.4 ONGOING GROUNDWATER MANAGEMENT-RELATED ACTIVITIES

1.4.1 Historical Perspective

An initial Turlock Groundwater Basin Groundwater Management Plan was developed and
adopted by the local public agencies in 1997. Groundwater supply, demand, quality and other
issues pertinent to groundwater management change over time. As a result, it is understood that
a groundwater management plan must be updated occasionally to reflect current conditions and
requirements. The TGBA has developed this Plan, which is intended to update and supersede
the 1997 Plan. This update includes the pertinent information contained within the original plan,
with additional or updated data inserted as needed to comply with the current groundwater
management requirements.

1.4.2 Previous Efforts

The agencies within the Turlock Groundwater Basin have been meeting to coordinate
groundwater management efforts since 1995. These meetings resulted in the development of the
1997 version of the Turlock Groundwater Basin Groundwater Management Plan. Following the
adoption of the Plan, the agencies continued to meet monthly to discuss groundwater
management related issues, including:

= Development of a preliminary groundwater level and water quality monitoring program;

= Jdentification of groundwater management activities being conducted by the local
agencies and coordination needed to accomplish the Plan goals;

=  Formation of the Turlock Groundwater Basin Association;

= Contracting with a hydrologist in 2003 to conduct a groundwater balance study for the
Basin;

= Contracting with a hydrologist in 2006-2007 to conduct an ongoing study of the potential
impacts of land use changes on groundwater resources; and

= Supporting individual groundwater management related efforts by local agencies, as
appropriate.

1.4.3 Efforts of Individual Agencies

The local public agencies within the Basin have historically provided a variety of ongoing
groundwater management related services including:

= Well Abandonment or Destruction Programs: There are existing programs in place at
the city or county level. Proper well abandonment or destruction of an old well can be
made a condition of installing a new well. Education programs have been implemented
to advise well owners of the importance of proper well destruction.

= Well Construction Standards: The cities and counties have established well
construction standards that are consistent with, or in some cases more stringent than, the
State of California Water Well Standards, Bulletin 74-81 and its supplements (DWR
1981a). These standards regulate the installation and abandonment for any new wells
installed within the Basin.
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= Public Education Programs: Many local public agencies have implemented public
education programs related to water quality, wellhead protection, water conservation and
other water issues.

= Land Use Planning: The cities and counties have land use planning programs in place
to evaluate and reduce potential impacts to groundwater resources due to proposed
development and other land use changes.

= Regulation of Mitigation of Contaminated Groundwater: The regulatory agencies
responsible for water quality have been the key agencies responsible for this item, with
local public agencies coordinating efforts with the regulatory agencies as needed.

= Development of Relationships with Local, State, and Federal Agencies: The TGBA
provides a mechanism for interaction and coordination among local agencies, as well as
communication with state and federal agencies. In addition, the local agencies maintain
individual relationships with the various state and federal agencies associated with
groundwater management related issues.

» Funding: Individual agencies have applied for and secured grants to study a variety of
groundwater management related issues, including:

0 In October 2001, the Eastside Water District (EWD) submitted an application for
a grant from the Assembly Bill (AB) 303 Local Groundwater Assistance Fund
(AB 303) to the DWR Division of Planning and Local Assistance. The proposal
was for an “Eastside Water District Groundwater & Multiple Resources
Integration Planning Study.” The grant was approved and EWD received the
final signed contract on September 23, 2002. The amount of the grant was
$200,000. The EWD contribution was approximately $100,000. The study
examined options for acquisition of additional water supplies as well as
alternatives for conveyance of the water to EWD. The study was completed in
October 2003.

0 In September 2003, the Denair Community Services District (CSD) was awarded
a grant from the AB 303 fund for $200,000. Denair CSD constructed a nested
monitoring well with the funds from this grant. Information from this test well
and other existing wells will be used to support advancement of a hydrogeologic
model of the producing groundwater system and to monitor the quality and
quantity of groundwater produced from the alluvial aquifer sequences underlying
Denair CSD.

= Groundwater Monitoring: The local agencies conduct a variety of groundwater quality
and level monitoring. Urban agencies and others providing drinking water to local
residents are required to monitor for a variety of water quality constituents. To a lesser
extent, agricultural agencies conduct water quality monitoring. Water level
measurements are conducted by both agricultural and urban entities. In addition, the
following special projects have been implemented:

0 Denair CSD developed its groundwater management program in 2001 with the
drilling of a test hole, subsurface interpretations of favorable aquifer sequences,
and by creating formal guidelines for residential developers to use to construct
Denair CSD-required test and monitoring wells. Due to inadequate funding,
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Denair CSD's program is currently limited to residential developers’ activities.
The first well constructed under the new guidelines was completed in 2002.

0 Denair CSD also obtained funding to a nested monitoring well for the purpose of
water quality monitoring (see “Funding” section above).

= Groundwater Recharge: The EWD, in conjunction with the Turlock Irrigation District
(TID), conducted a recharge study, in which a 0.25 acre basin was installed and operated
from 1998 through 2000. These districts are currently working on a potential expanded
study, in which several larger basins could be installed and operated to further evaluate
the potential recharge opportunities within the Subbasin. Testing of a new recharge site
began in May 2007.
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2 NEED FOR GROUNDWATER MANAGEMENT PLANNING

2.1 DEFINITION OF GROUNDWATER MANAGEMENT

DWR Bulletin 118 (2003) defines “groundwater management” as “the planned and coordinated
management of a groundwater basin with a goal of long-term sustainability of the resource.” A
“groundwater management plan” is defined as a “comprehensive written document developed
for the purpose of groundwater management and adopted by an agency having appropriate legal
and statutory authority.” A “groundwater management program,” as defined by the California
Water Code (CWC) Section 10752(e), is a “coordinated and ongoing activity undertaken for the
benefit of a groundwater basin, pursuant to a groundwater management plan” adopted as
specified in the CWC. Sections of the CWC related to groundwater management are provided in
Appendix H.

2.2 PURPOSE OF THE GROUNDWATER MANAGEMENT PLAN

The CWC Section 10752(d) defines a groundwater management plan as a “document that
describes the activities intended to be included in a groundwater management program.” The
TGBA developed this Plan for the purposes of documenting:

=  Groundwater Basin conditions;

= The areas managed by the local entities and the legal authorities to do so;

= Groundwater management goals and objectives;

= Historic, ongoing and planned future groundwater management activities; and
= Stakeholder involvement processes.

The local public agencies within the Subbasin have developed this Plan to comply with the State
of California groundwater management planning requirements under both the CWC and DWR
Bulletin 118 (2003). Additionally, the TGBA designed this Plan to create a framework for
coordinating groundwater management activities to achieve the individual and collective goals of
the various local public agencies within the Basin, as described later in this Plan.

2.3 LEGAL AUTHORITY

The following discussion describes the legal authority for local agencies to develop groundwater
management plans and participate in groundwater management related activities.

231 AB3030

The Groundwater Management Act (AB 3030) was passed by the State legislature during the
1992 session and became law on January 1, 1993. The Groundwater Management Act, as
codified in CWC Section 10750 et seq., identifies groundwater as a valuable resource that should
be managed to ensure both its safe production and its quality (Appendix H). AB 3030 also
encourages local agencies to work cooperatively to manage groundwater resources within their
jurisdiction.

AB 3030 applies to all groundwater basins identified in DWR Bulletin 118 (dated September
1975, and any amendments to this bulletin), except those already subject to groundwater
management by a local agency or watermaster pursuant to other law, court order, judgment or
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decree, unless the local agency or watermaster agrees. Bulletin 118 specifically identifies the
Turlock Groundwater Basin, making it eligible for groundwater management under AB 3030.

The law provides that any district or other political subdivision of the state that is authorized to
provide water service and exercises that authority may adopt and implement, by ordinance or
resolution, a groundwater management plan within all or a portion of its service area. The law
also indicates that a local public agency that provides flood control, groundwater management,
or groundwater replenishment, or a local agency formed pursuant to the CWC for the principal
purpose of providing water service that has not yet provided that service, may establish an AB
3030 groundwater management plan within its boundaries, provided that those areas are not
served by another local agency.

The act also authorizes a local public agency to exercise the specified powers of a water
replenishment district, subject to the approval of the voters within the agency’s service area.

2.3.2 Other Legislation

Senate Bill (SB) 1938 was enacted in 2002, further refining the CWC Sections related to
groundwater management. SB 1938 made a variety of modifications to groundwater
management plan requirements, primarily concerning public participation and requirements for
State grant applications. Language added to the CWC by SB 1938 requires agencies developing
a groundwater management plan to prepare a public notice that describes the manner in which
interested parties may participate in the development of that plan. The bill also requires local
agencies, which elect to apply for certain types of State grant funding, to prepare and implement
a groundwater management plan that contains specific components, including basin management
objectives and certain monitoring protocols. Table 1 provides a listing of these components,
along with the location of each component in this document.

2.4 GROUNDWATER MANAGEMENT PLAN COMPONENTS

This Groundwater Management Plan (GMP) includes the following required and recommended
components:

= CWC Section 10750 et seq. (seven mandatory components). The SB 1938 amendments
(effective January 1, 2003) to CWC Section 10750 et seq. require GMPs to include seven
components to be eligible for the award of funds administered by DWR for the
construction of groundwater projects or groundwater quality projects.

= DWR Bulletin 118 (2003) components (seven recommended components).

=  CWC Section 10750 et seq. (12 voluntary components). CWC Section 10750 et seq.
includes 12 specific technical issues that could be addressed in GMPs to manage the
basin optimally and protect against adverse conditions.

Table 1 in Appendix B lists the section(s) in which each component is addressed.
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3 WATER RESOURCES SETTING

3.1 LAND AND WATER USE WITHIN THE BASIN

The Turlock Subbasin is comprised of approximately 347,000 acres, including roughly 245,000
acres of irrigated crops, 20,000 acres of urban development, and 69,000 acres of native
vegetation. Figure 2 shows the Turlock Subbasin and the boundaries of five subareas for which
land-use acreages have been estimated. Four of the subareas include the areas within the TID,
EWD, Ballico-Cortez Water District (BCWD), and Merced Irrigation District (Merced ID).
Regions outside the boundaries of a water agency are combined into a fifth subarea.

The TID subarea represents the district’s irrigation service area boundaries and includes the
communities of Ceres, Delhi, Denair, Hickman, Hilmar, Hughson, Keyes, south Modesto and
Turlock. Land uses within the TID service area include irrigated agriculture (using either
groundwater or surface water supplies), on-farm non-irrigated lands (e.g., buildings, farm roads,
equipment yards, etc.), other non-irrigated lands (e.g., grazing land, non-irrigated cropland, etc.),
city urban lands (urbanized areas within a city’s political boundaries), non-city urban lands
(urbanized areas outside the political boundaries of a city), and highways and roads (highways,
roads, canal and railroad right-of-ways).

Figure 3 illustrates the changes in land use within the TID between 1952 and 2006. While the
total acreage within the irrigation service area has remained the same, the proportions of
irrigated, urban, and other land uses have changed. Most notable is the recent urbanization of the
area, characterized by an increase in urban areas, with a corresponding decrease in irrigated
agricultural land. In addition, a small number of acres have shifted from the use of canal water
to groundwater for irrigation, typically combined with a change from flood irrigation to drip and
micro irrigation systems.

Irrigated land within the TID utilizes mainly surface water supplies for irrigation, which is the
main source of recharge within the Subbasin. Municipalities currently rely entirely upon
groundwater for their water supply. In the future, if urban areas continue to utilize groundwater,
the reliance upon groundwater will increase while recharge through agricultural use will decrease
as agricultural lands are converted to urban uses. This scenario is likely to result in a reduction
in groundwater storage within the Subbasin. Similarly, a significant movement from the use of
surface water to groundwater supplies on agricultural lands within the TID also could reduce the
sustainable yield of the Subbasin.

Figures 4a through 4c depict the historical changes in land use within the EWD, BCWD, and
Merced ID boundaries. These areas have not had the substantial urbanization that has occurred
within the TID subarea. However, in the EWD there has been a shift in land use from non-
irrigated lands to irrigated agriculture. The majority of the agricultural development occurred
between 1952 and 1984. The shift to irrigated agriculture from non-irrigated lands has occurred
to a lesser extent in the BCWD.

Irrigated agriculture within the Eastside and Ballico-Cortez water districts is dependent upon
groundwater for their water supply. Unless additional land use changes occur within these
subareas, the main changes in water needs will likely come from improvements in water use
efficiency practices or changing cropping patterns.
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Figures 4d through 4g illustrate the land use changes for those areas located outside the
boundaries of a water agency. Figure 4d shows changes in land use within the foothill non-
district area (those areas to the east of EWD and BCWD). In these areas there was a slight
increase in irrigated agriculture between 1952 and the early 1990s, and a marked increase
between 1992 and 2006. Between 1992 and 2006, the irrigated acreage in the foothills non-
district area nearly doubled. As of 2006, there were approximately 48,000 acres of non-irrigated
lands in the foothill area and nearly 20,000 acres of irrigated lands. If this trend continues, the
irrigated acreage within this area potentially could triple in size, resulting in a corresponding
increase in groundwater usage. However, studies have not been conducted to determine the
availability of groundwater in the foothill non-district areas. Anecdotal information from
individuals who have attempted to find water in the area suggests that water of a quality suitable
for irrigation is limited. Thus, continued conversion of non-irrigated lands to irrigated land uses
at the recent rate is uncertain.

Figures 4e through 4g show land use patterns in the non-district areas adjacent to rivers. In all
three regions, irrigated agricultural acreage expanded considerably between 1952 and the mid-
1980s. Land use in the non-district areas near the San Joaquin River have changed very little
between 1990 and 2006. Within the Merced and Tuolumne river non-district areas, however, the
irrigated acreage has decreased slightly in recent years. This change can be attributed to a
variety of factors, such as rural residential development or expansion of agricultural facilities like
machinery yards or shop buildings.

A study, begun in late 2006, will evaluate the impacts of future land use changes anticipated
within the Basin on local groundwater resources. The land use study will serve as a planning
tool that will help local public agencies determine what types of management actions may be
appropriate for maintaining adequate storage in the groundwater basin should groundwater-
dependent land uses continue to expand.

3.2 MAJOR WATER PURVEYORS AND OTHER AGENCIES WITHIN THE BASIN

The following section provides a description of the various types of water agencies within the
Basin, their histories of formation, water sources, and other pertinent information. Each water
agency is an independent entity and is described individually, but the physical boundaries of an
agency may include several different types of water users. Within the service boundaries of
agricultural water agencies there also are a variety of municipal agencies that provide domestic
water to their communities. Those agencies, described in section 3.2.2 below, represent the areas
within their jurisdiction. Domestic use in the agricultural water agencies’ service areas may be
through a private well supplying an individual residence, or through a small public water system.
Both rely entirely on groundwater. The small public water systems are regulated through the
Merced County Division of Environmental Health or the Stanislaus County Department of
Environmental Resources.

It is important to note that there are several other agencies that represent areas within the
Subbasin that are mainly rural in nature; however, these agencies do not supply water in their
respective service areas. These agencies are described in Section 3.2.3 below.
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3.2.1 Purveyors of Agricultural Water Supplies

The Turlock and Merced irrigation districts described below supply irrigation water to growers
within the Turlock Subbasin. The irrigation districts represent areas that are mainly rural in
nature, and are comprised of small communities, ranches, farms, private residences, etc. In
addition to the water supplied by these local agencies, some growers located within an irrigation
district’s boundaries have their own private irrigation well that they use in lieu of, or in addition
to, any water supplied by the local public agency.

In addition to domestic and irrigation uses, water may be pumped for use for other agricultural
purposes on dairies and other agricultural facilities located within the areas represented by the
irrigation districts.

3.21.1  Turlock Irrigation District

The TID was formed in 1887 under the provisions of the Wright Act (CWC Section 20500 et
seq.). It supplies irrigation water to approximately 150,000 acres, electricity to a 662 square mile
service area, and municipal water to the community of La Grange, California. The TID
irrigation service area, represented on Figure 2, covers a significant portion of the Turlock
Subbasin.

TID’s canal system begins at La Grange Dam on the Tuolumne River, where water is diverted
into TID’s Upper Main Canal for conveyance to Turlock Lake. Turlock Lake acts as a canal
regulating reservoir. From Turlock Lake, water is released into the Main Canal for distribution
to downstream growers for irrigating mainly high value, non-subsidized crops.

TID owns and operates approximately 230 miles of canals and laterals, most of which have been
concrete-lined. Water that is not utilized for irrigation purposes flows to the river system. Canal
spills occur through spill gates or over weirs located at the end of canals, and at several median
locations within the canal system. Releases either flow directly to the river or through a drain
that then flows to the river.

TID utilizes groundwater pumped from drainage and rented wells to supplement its surface water
supplies. In dry years, when less surface water is available, groundwater makes up a larger
portion of the overall water supply. Conversely, in wet years, less groundwater is utilized. TID-
owned drainage wells are used to help lower groundwater levels, as well as supplement surface
water supplies. The groundwater pumped for drainage purposes is utilized as much as possible
for irrigation supply. Rented wells are private or improvement district wells that are rented by
the TID to supplement irrigation supplies. The actual number and location of wells rented each
year varies depending upon a variety of factors, including the anticipated amount of rented
pumping needed, condition of the well, quality and quantity of the water pumped, etc. Water
pumped from drainage and rented wells either discharges directly into the canal, into a pipeline
that flows back to the canal, or into a pipeline from which it is utilized for irrigation purposes.

3.2.1.2  Merced Irrigation District

The Merced ID became a legal entity on December 8, 1919. The Merced ID covers an irrigation
service area of 164,394 gross acres and includes approximately 10,000 acres within the Turlock
Subbasin. The Merced River provides the principal renewable water supply for Merced ID.
Water is diverted from the river into the portion of the Merced ID within the Turlock Subbasin
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by the North Side Canal. The North Side Canal draws from a pool in the Merced River created
by Merced Falls Dam, east of the town of Snelling.

The Merced ID owns and operates approximately 26 miles of open earthen channels within the
Turlock Subbasin. Water that is not used for irrigation passes through one concrete overpour
weir and discharges to the Merced River.

The Merced ID operates three small domestic wells within the Turlock Subbasin that provide
water for recreation area facilities. The Merced ID does not own or operate irrigation water
supply wells within the Turlock Subbasin, but there are an unknown number of privately owned
irrigation water supply wells within the area.

3.2.2  Purveyors of Municipal Water Supplies

The municipal water purveyors, described below, currently rely entirely on groundwater for their
supply. Some local agencies, however, are continuing to evaluate the potential for utilizing
surface water supplies to supplement groundwater resources.

In addition to drinking water supplies, many of these agencies provide wastewater treatment
services to the homes and industries located within their boundaries. The majority of wastewater
is discharged to surface waters, a portion is used for agricultural or landscape irrigation, and the
remainder is evaporated or percolated back into the groundwater system (Table 4).

3.22.1  City of Turlock

Turlock was founded on December 22, 1871 and incorporated as a city in 1908. The City of
Turlock water system has always used groundwater wells to supply water to its citizens. As
growth occurred, the city added new wells as needed, to accommodate the additional demand.
The City of Turlock currently serves a population of over 67,000 residents with 24 active
groundwater wells and more than 230 miles of water distribution lines. The wells can produce a
maximum of 53 million gallons of water per day (MGD), or 59,360 acre-feet per year (AF/yr).

Over the last ten years, potable water use has increased at an average rate of 3.5% per year, with
water use in 2006 totaling 8.3 billion gallons. In spite of recent population growth, the total
water use for 2004 through 2006 has remained constant at 8.3 billion gallons. The average static
groundwater levels over the last twenty years have declined 14 feet in Turlock wells; however,
the current levels still remain 8 feet above the record low of 75 feet below ground surface,
encountered during the 1988-1989 drought year.

In the last ten years, four city wells have been closed due to contamination. Nitrate
contamination was the cause for two of the well closures and is a major threat to wells in the City
of Turlock. Average nitrate levels in the City of Turlock’s wells have increased over the last
twenty years from 12 ppm to 20 ppm (as NO3).

The City of Turlock also operates a regional wastewater treatment facility, the Regional Water
Quality Control Facility (RWQCEF). This facility discharges an average 12 MGD (13,440 AF/yr)
to the Harding Drain, which flows into the San Joaquin River. Influent flows to the facility are
from the City of Turlock, Denair CSD, Keyes CSD and the City of Ceres. Since May 1, 2006,
the RWQCEF has provided full tertiary treatment to the wastewater entering the facility.
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The treated wastewater is currently used for a variety of reuse functions including landscape and
agricultural irrigation as well as disposal into the San Joaquin River. Future plans for the treated
wastewater include use in industrial cooling towers, irrigation of City of Turlock owned open
space, and provision to private users.

3.22.2  City of Modesto

The City of Modesto was founded in October 1870 and incorporated as a city in 1884. There are
approximately 6,600 City of Modesto water service customers located within the Turlock
Groundwater Subbasin, including South Modesto, the community of Hickman, and parts of the
cities of Turlock and Ceres. The South Modesto Service Area (SMSA) includes portions of the
City of Modesto that are south of the Tuolumne River, portions of unincorporated Stanislaus
County contiguous to Modesto, and parts of Ceres that were part of the former Del Este service
area.

Currently, the only source of domestic water to the City of Modesto’s customers in the Turlock
Groundwater Subbasin is groundwater. Groundwater is supplied by 12 wells in the SMSA, two
wells in Hickman, and four wells in the Turlock area.

The current annual average (2000-2004) groundwater production of the SMSA is 4,246 AF/yr,
while total water demands are 6,793 AF/yr. The SMSA’s water demands are supplemented with
water from groundwater wells north of the Tuolumne River. Recent population projections
indicate that water demands could increase to 8,733 AF/yr by the year 2025. Annual water
production is approximately 220 AF for the Hickman wells and 541 AF for the Turlock wells.
Both the Hickman and Turlock water service areas are considered to be built-out.

There are groundwater quality concerns in the SMSA, such as radionuclides and nitrates.
Currently, there are 4 wells off-line due to water quality issues. Three of the active wells in the
SMSA are currently being blended, while another has recently been put back in operation with
wellhead treatment. The Hickman and Turlock water supply wells do not have any significant
water quality problems at this time. However, the Turlock wells could be affected if the arsenic
maximum contaminant level (MCL) is lowered below 10 parts per billion (ppb).

The City of Modesto is currently investigating alternatives to maintain existing supplies, as well
as increase the water supplies to the SMSA, including drilling wells in new developments,
developing wellhead treatment opportunities, and possibly purchasing treated surface water.

The City of Modesto also provides sewer service to properties in the SMSA that are either within
the Modesto Municipal Sewer District No. 1 or have sewer service agreements. The remaining
properties are assumed to be on septic tanks.

The City of Modesto Wastewater Treatment Facilities are located on two sites, separated by
approximately 7 miles. The Sutter Avenue primary plant (headworks, primary clarification, and
solids handling) is adjacent to the Tuolumne River. The Jennings Road secondary plant
(oxidation ponds, storage, and ranchlands) is adjacent to the San Joaquin River.

All domestic wastewater produced within the City of Modesto and SMSA is initially treated at
the primary treatment plant. After primary treatment, effluent from the primary plant is pumped
approximately 7 miles to the secondary plant through twin 60-inch outfall pipelines, where it is
treated further. While a portion of the secondary treated effluent is disposed of as ranchland
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irrigation, the majority of the effluent is stored in ponds and is seasonally discharged to the San
Joaquin River.

3.22.3  City of Ceres

The City of Ceres, incorporated in 1918, supplies drinking water to approximately 35,000
customers from groundwater pumped by the city’s wells. The City of Ceres’ wells are capable
of pumping a maximum of 17.5 MGD (19,600 AF/yr). During 2006, water production was 3.3
billion gallons (10,165 AF).

The City of Ceres collects, treats, and disposes of approximately 1.0 billion gallons of
wastewater each year. A portion of the disposal (636 million gallons, or 1,952 AF) takes place in
108 acres of percolation ponds. The City currently pumps 345 million gallons (1,059 AF) of
treated wastewater to the City of Turlock for disposal, freeing up additional disposal capacity in
the City of Ceres percolation ponds. The remaining portion of the City of Ceres’ wastewater (72
million gallons, or 221 AF) is used for landscape irrigation purposes.

3.2.24  City of Hughson

The City of Hughson was founded in 1907 and incorporated as a city in 1972. Hughson is the
smallest city in Stanislaus County, with a population that has grown from 3,259 residents in 1990
to 6,127 residents in 2006. The City of Hughson uses groundwater to provide domestic water to
approximately 1,900 connections within its 1.42 square mile service area.

The current annual production within the Hughson service area is 1,888 AF/yr (615 million
gallons/year). Recent population projections indicate that water demands could increase to 4,764
AF/yr (1,552 million gallons/yr) by the year 2023.

At the direction of the California Department of Health Services (DHS), the City of Hughson has
increased source capacity by adding an additional supply well, Well Number 7, and installing
750,000 gallons of storage tank capacity.

The City of Hughson also provides wastewater services to properties within its service area. All
domestic wastewater goes through primary and secondary treatment processes, and is disposed
of through percolation ponds.

3.2.2.5  Hilmar County Water District

The Hilmar County Water District (HCWD) was founded in 1965 pursuant to the California
Government Code. HCWD provides municipal water, sewer, and wastewater treatment services
to the unincorporated community of Hilmar in northern Merced County. HCWD operates in
accordance with Permit No. 03-91-032 issued by the DHS Office of Drinking Water. HCWD
encompasses approximately 625 acres, of which approximately 20 acres remain to be developed.

The Merced County Planning Department is currently conducting a study to update the Specific
Urban Development Plan for the Hilmar area. The results of the study, anticipated to be
completed in early 2008, could lead to possible expansion of the HCWD boundaries.

Within its current service area, HCWD provides domestic water and sewer services to 1,559
connections, and a population of approximately 4,850 residents (as of the 2000 census). Current
demand for water reaches nearly 2.0 MGD during the summer months with a peak hour flow
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demand close to 3,000 gallons per minute (GPM). Annual production of domestic water from
HCWD’s three wells for the year 2006 totaled 1,311 AF (427 million gallons). In order to
accommodate growth, the HCWD master plan calls for construction of storage facilities and
additional well development.

HCWD also provides wastewater services to properties within its service area. HCWD treats
sanitary sewage utilizing the Advanced Integrated Wastewater Pond System (AIWPS). The
wastewater facility is permitted to treat up to 0.55 MGD (616 AF/yr). The current average daily
flow is 0.43 MGD (482 AF/yr). In 2005, the annual flow of treated effluent to 17 acres of
percolation ponds was 495 AF (161 million gallons).

3.2.2.6  Delhi County Water District

The Delhi County Water District (DCWD), governed by a locally elected Board of Directors,
provides municipal water and sewer services to a majority of the community of Delhi. DCWD
provides potable water to approximately 2,060 customers. Delhi residents that do not receive
water from the DCWD are supplied by individual groundwater wells.

Groundwater is the only existing or planned source of domestic water provided by DCWD. At
present the DCWD operates five groundwater wells. All of the wells are located within the
DCWD boundaries. The DCWD wells draw water from approximately 150 to 500 feet below
ground surface, and have a collective pumping capacity of 5,150 GPM (8,308 AF/yr). The
overall water quality of existing wells meets State of California Title 22 requirements.

In DCWD’s water system, water is pumped, chlorinated, and conveyed to residents through a
pressurized water system with hydrants available for fire protection. Existing water mains and
wells are adequate to meet present demands and fire flows in Delhi, although pressure varies
throughout the water distribution system. The southeast section of Delhi experiences the lowest
water pressure in the system because of its distance from current well sites. Nevertheless,
DCWD’s water pressure meets the DHS minimum standard of 20 pounds per square inch (psi).

Historically, DCWD has been able to meet all water demands with available groundwater
supplies. Total pumping in 2006 was 1,866 AF (608 million gallons). Projected demand in 2025
is estimated to be 3,300 AF/yr (Brown, 2004). DCWD’s current wells have a total production
capacity of 8,308 AF/yr. However, the current system is not capable of supporting the 2025
projected maximum day flow and fire demands.

3.2.2.7  Denair Community Services District

The Denair CSD is a community water system located in the unincorporated town of Denair
approximately four miles northeast of Turlock, in central southern Stanislaus County.

The Denair CSD was formed on October 3, 1961 pursuant to California Government Code
Section 61000 et seq., and is under the regulatory jurisdiction of the DHS Stockton District
Office. Denair CSD has 1,250 non-metered active service connections and 10 commercial
metered connections at various locations. The Denair CSD provides domestic water supply to
approximately 3,300 residents, according to the 2000 census. In 2006, total municipal pumping
was 1,580 AF (515 million gallons).
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All of the water for Denair CSD is supplied from five deep wells. The water produced from these
wells has continuously met all State of California Title 22 drinking water requirements. The
objective of the Denair CSD is to maintain the highest quality of water to meet all customers’
needs in the most efficient and financially sound manner.

Denair CSD does not provide wastewater services to the community of Denair. Wastewater
generated from the community is transported to the City of Turlock for treatment and disposal.

3228  Keyes Community Services District

The Keyes CSD was formed on June 20, 1955 pursuant to California Government Code, Section
61000 et seq. The Keyes CSD is located in the unincorporated community of Keyes, near the
City of Turlock. The boundaries of the Keyes CSD encompass approximately 467 acres, while
the Stanislaus County Local Agency Formation Commission (LAFCO) approved Sphere of
Influence (SOI) includes a total of 804 acres.

The Keyes CSD provides sewer, water, and street lighting services to the community of Keyes.
The Keyes CSD has a contractual agreement with the City of Turlock for sewer disposal
services. According to a February 25, 2004 LAFCO report, the Keyes CSD serves 1,274
customers with municipal water and 1,317 customers with sewer service. The 2004 report also
indicated that the Keyes CSD is operating its sewer service at capacity and must negotiate with
the City of Turlock to purchase additional capacity to serve future development within its SOI.

Since 2004, the Keyes CSD has utilized four groundwater wells to provide domestic water to
areas within its boundaries. The Keyes CSD opted out of the TID Regional Surface Water
Supply Project after receiving a cost estimate based on a 35% design. As of January 2006,
community water suppliers have been required to observe the 10 ppb (10 ng/L) MCL for arsenic.
As published in the Keyes CSD 2004 Consumer Confidence Report, average arsenic
concentrations in these wells were 11.2 ppb, with detections ranging from 4.4 ppb to 17.5 ppb.
Keyes CSD has hired a consultant to investigate options for treating wells with arsenic levels
greater than the federal standard. Further, Keyes CSD is in the process of hiring a
hydrogeologist to explore alternative water supply options.

3.22.9  Ballico Community Services District

The small, rural community of Ballico is located approximately 8 miles southeast of Turlock,
and 2 miles north of the Merced River. The community has approximately 65 residences, a
small number of businesses, and an elementary school. It has a community public water system
operated by the Ballico CSD, but at this time there is no community sewer system available. The
community is not large enough at this time for a community sewer system, and it is not able to
consolidate with another community due to distance.

The Ballico CSD was formed in the late 1980s for the purpose of constructing a public water
system. The system began operation in July 1989. The District currently has one well serving
the community. Ballico has grown slightly since the formation of the Ballico CSD; however,
future growth in the community depends upon obtaining an additional water supply.

Given the very small size of the community, it is often difficult to find a sufficient number of
residents willing to volunteer to serve as members of the Ballico CSD Board of Directors. When
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there are no volunteers to maintain the needed number of board members, the Merced County
Board of Supervisors appoints persons from the area at-large to serve.

3.2.3 Other Local Public Agencies Participating in Groundwater Management Activities

This section provides a description of the other local public agencies situated within the Turlock
Subbasin that play a role in groundwater management. There are two water districts that
represent rural areas within the Subbasin, the Eastside and Ballico-Cortez water districts. These
agencies do not provide water supplies to their customers, but represent these areas in water-
related issues.

In addition, the Turlock Subbasin is bisected by Merced and Stanislaus counties. The counties,
should they choose to adopt the Plan, will represent the areas within the Subbasin that are not
located within the boundaries of another local public agency. Regardless of whether a county
adopts the Plan to officially “represent” those areas, the counties are members of the TGBA, and
will continue to participate in groundwater management activities within the Subbasin.

Groundwater makes up the majority of water utilized for domestic and agricultural purposes
within the areas represented by the agencies described below. There are some lands, located
adjacent to the irrigation districts described in Section 3.2.1 above, which utilize small amounts
of surface water supplies provided by an adjacent irrigation district, when possible. The
availability of the surface water supplies is subject to a variety of constraints including
hydrologic, operational, and regulatory issues. In addition, some local agricultural operations
have riparian water rights and pump surface water from the rivers adjacent to the Subbasin.
Only those parcels located directly adjacent to the river are able to utilize this supply.

3.2.3.1 Eastside Water District

The EWD is comprised of approximately 54,000 acres in Merced and Stanislaus counties, on
which high-value, non-subsidized crops are farmed using highly efficient irrigation methods.
Most of the land within EWD is agricultural and irrigated with groundwater. Groundwater
within the vicinity has dropped dramatically since the mid 1950s. The only other source of water
supply is a very limited amount of surface water from purchases in wet years from the Turlock
and Merced irrigation districts’ canals adjacent to EWD. In addition, parcels with riparian water
rights along the Tuolumne and Merced rivers can utilize surface water for irrigation.

The EWD presently does not supply water. EWD was formed specifically to address declining
groundwater levels. It may at some point supply water, however, EWD does not own or operate
any water conveyance or storage facilities.

EWD was formed in 1985, after about twenty years of struggle, in recognition that if the
overdraft was allowed to continue unabated there could come a time when pumping groundwater
for irrigation would no longer be economical, or the quality of water pumped would not be
satisfactory for irrigation. EWD was formed by election of landowners within the District, under
California Law, as a legal body to address water needs of the area. EWD is governed by an
elected five-person Board of Directors whose members serve alternating four year terms.

Since the late 1980s EWD has conducted a number of studies with the objective of identifying
ways to stabilize groundwater levels. In 1994, the District completed a Groundwater
Management Plan under California Assembly Bill 3030. On a year-to-year basis since 1995,
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EWD has developed and funded an incentive program to encourage irrigators to use available
wet year water from the Turlock and Merced irrigation districts. In 1996, EWD began
investigation of the potential of recharging the aquifer using constructed recharge basins. After
boring test holes at various locations in the EWD, a site adjacent to the TID Highline Canal, just
south of Monte Vista Avenue was selected for construction of the Monte Vista Pilot Recharge
Basin. Operation of the basin in 1998, 1999 and 2000 proved to be successful. EWD and TID
are currently working on an expanded study, in which several larger basins could be installed and
operated to further evaluate the potential recharge opportunities within the Basin. EWD has
identified a new site and began testing of the site in May 2007.

The District has joined other agencies that pump water from the common Turlock Groundwater
Basin in developing and adopting this Basin-wide Groundwater Management Plan with the
objective of coordination and joint efforts to stabilize groundwater levels.

3.2.3.2 Ballico-Cortez Water District

The Ballico-Cortez Water District (BCWD), located in Merced County, is comprised of about
6,700 acres of high-value, non-subsidized crops. Most of the land within BCWD is agricultural
and irrigated with groundwater. The only other source of supply is a very limited amount of
surface water from purchases in wet years from the Turlock and Merced irrigation districts’
canals lying adjacent to BCWD. The groundwater within the vicinity has dropped dramatically
since the mid 1950s.

BCWD currently does not supply water. Like the EWD, BCWD was formed to address
declining groundwater levels. BCWD does not own or operate any water conveyance or storage
facilities, but may supply water in the future.

The District was formed in the 1960s in recognition that if the overdraft was allowed to continue
unabated there could come a time when pumping groundwater for irrigation would no longer be
economical, or the quality of water pumped would not be satisfactory for irrigation. BCWD was
formed, by election of landowners within the District under California Law, as a legal body to
address the water needs of the area. BCWD is governed by a five person Board of Directors
elected to serve alternating four-year terms.

3.23.3  Stanislaus County

The Stanislaus County Department of Environmental Resources (DER) provides a variety of
services to protect the environment including conducting inspections of food establishments,
labor camps, substandard housing, water supplies, and sewage and solid waste disposal
problems. The DER strives to promote a safe and healthy environment and improve the quality
of life in Stanislaus County through a balance of science, education, partnerships and
environmental regulation. Partnering with the TGBA in Basin-wide groundwater management is
consistent with the Stanislaus County Board of Supervisors’ priority of ensuring a safe and
healthy community, facilitating economic development, and achieving multi-jurisdictional
cooperation.

Stanislaus County has oversight responsibility for land use planning activities, water well
construction and destruction, groundwater contamination remediation, small public water
systems, individual on-site sewage disposal systems, and hazardous material within its
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jurisdiction. Therefore, Stanislaus County’s participation in development of this groundwater
management plan facilitates coordination of Plan objectives with the following county-level
activities:

= Stanislaus County could represent water uses within their jurisdiction not served by
participating water purveyors.

= Stanislaus County participation ensures the interaction between groundwater
management activities and county land use planning.

= Stanislaus County DER enforces the California Model Well Standards (Bulletin 74-81)
and all supplements (DWR, 1991 and DWR, 1981a), as required by the California Water
Code, in unincorporated areas.

= The DER issues permits for wells that supply small public water systems.

= The DER issues permits and inspects well construction and destruction in the
unincorporated areas (for wells outside of a city’s boundaries) and maintains a record of
drilling logs of permitted wells.

= Groundwater elevations near contamination sites are reported to the DER.
= The DER has periodically mapped groundwater levels.

= The DER regulates, monitors, and inspects small public water systems for Title 22
compliance to ensure that safe, adequate and dependable water supplies are available for
domestic use. DER maintains a database and file records containing water quality
monitoring for small public water systems. The DER currently administers 200 small
public water systems.

= The DER identifies soil and groundwater contamination associated with leaking
underground storage tanks and other point sources and monitors groundwater
contamination at 61 sites in the Subbasin.

= The DER is responsible for regulating septic tanks and wastewater disposal in
unincorporated areas.

3.234  Merced County

The Merced County Division of Environmental Health (DEH) was established in 1952. The
DEH conducts inspections of food establishments, labor camps, substandard housing, water
supplies, sewage, and solid waste disposal problems. The DEH also responds to citizens’
complaints relating to nuisances such as flies and odors. Additionally, the DEH has been
instrumental in establishing community sewer and public water systems for many communities
in Merced County.

The DEH adopted a water well ordinance in 1975. Since that time, it has issued well
construction and destruction permits, and began conducting inspections of new water
installations and destructions. The DEH also issues permits and conducts inspections of sewage
disposal system installations and repairs.

Over the years, the DEH has added and expanded environmental health programs to include land
use planning, dairy and animal confinement, underground fuel storage tanks, hazardous
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materials, childhood lead exposure, medical waste disposal, tattoo and body piercing facility
inspections, backflow prevention, and abandoned vehicle abatement. The programs involve
ensuring that federal, state, and local standards are being met, and taking enforcement action
when necessary to achieve compliance.

The DEH recognizes the prime importance of protecting and conserving the groundwater supply
for quantity as well as quality. The DEH has been an active participant in the local groundwater
associations within both the Turlock and Merced subbasins since their inception.

3.3 LAND USE PLANNING AND OTHER RELATED ACTIVITIES

The various agencies within the Subbasin participate in a variety of land use planning activities
which serve to ensure water supply availability, groundwater protection, and other groundwater
management related activities. Section 1.4.3 above describes some of these activities, and a
summary of member agency programs affecting groundwater is provided in Table 2 of Appendix
B.

3.3.1 Agencies’ Spheres of Influence

A Local Agency Formation Commission (LAFCO) is a county-wide entity in each county that
ensures the orderly growth of cities, decides on proposed annexations, and whether district or
agency boundaries can be expanded or changed. A LAFCO defines the limits of a city or service
district and the sphere of influence for each city and local public agency in the state.

The sphere of influence of a local public agency’s land use planning activities are generally
consistent with their political boundaries. Figure 2 shows the political boundaries of the local
public agencies. In addition, activities outside of an agency’s boundaries, which can impact land
and water uses within its boundaries, also can be of interest to the agency.

3.3.2 Planning for Growth

Local agencies within the Subbasin have a variety of planning practices to ensure they are able to
meet the needs of their constituents. Local cities conduct their own planning activities, while the
local county planning department, under the direction of a municipal advisory council, fulfills
this role for the unincorporated areas (i.e., any urban area that is not a “city”). Planning efforts,
as they relate to groundwater management activities, are described in Section 1.4.3 and Table 2
of Appendix B.

3.3.3 Potential Future Annexations

As urban growth continues, municipal agencies will continue to annex lands historically
represented by other local public agencies into their agency. As a result, the sphere of influence
of the various agencies is anticipated to change as growth occurs. Further, as urban growth
occurs, there is likely to be a corresponding decrease in agricultural lands within the Subbasin
boundaries.

3.3.4 Other Land Use Planning or Regulatory Activities

Land use changes on privately owned properties are planned by the individual property owner.
Growers, for example, determine the water supply use, irrigation method, cropping patterns, and

CITY OF MODESTO 26 DRAFT GROUNDWATER MANAGEMENT PLAN



3. Water Resources Setting

other issues for their lands. Unless a permit is required to install buildings, wells, or other
structural improvements, the modifications are not part of a larger land use planning process.

Within this area of the State, the Central Valley Regional Water Quality Control Board
(CVRWQCB) is responsible for protecting water quality. Although the majority of regulatory
programs are surface water-related, the CVRWQCB is responsible for the protection of both
surface water and groundwater resources. An example of programs designed to protect water
quality include: permitting of wastewater treatment plants, industries, and other point sources
discharges; the irrigated lands waiver and urban stormwater runoff programs designed to address
non-point source discharges; Basin Plan Amendments implemented to address water quality
impairments in surface waters; and a new dairy permitting program.
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4 WATER RESOURCES IN THE TURLOCK SUBBASIN

Locations of water agencies within the Turlock Subbasin are shown in Figure 2. Water
purveyors within this area utilize both surface water and groundwater supplies. Some rely
exclusively on groundwater, while others use a combination of surface water and groundwater to
meet their needs. The groundwater and surface water supplies available to the region are
summarized below.

4.1 GROUNDWATER SUPPLIES

DWR Bulletin 118 (2003) defines a groundwater basin as an alluvial aquifer or a stacked series
of alluvial aquifers with reasonably well defined boundaries in a lateral direction with a definable
bottom. In its text, Bulletin 118 further defines a groundwater basin as an area underlain by
permeable materials capable of furnishing a significant supply of groundwater to wells or storing
a significant amount of water. The bulletin defines a groundwater subbasin as a subdivision of a
groundwater basin created by dividing the basin using geologic and hydrologic conditions or
institutional boundaries.

The following sections describe the Turlock Subbasin, its geographical location, the geology and
hydrogeology of the Subbasin, as well as groundwater facilities, usage, recharge, quality and
other groundwater supply related issues.

4.1.1 Turlock Subbasin Location and Description

A map showing the area of the Turlock Subbasin, as defined in DWR Bulletin 118 (2003) is
presented in Figure 1. It is important to note that groundwater basins and subbasins are three-
dimensional and include both the surface extent and all of the subsurface fresh water yielding
material. However, available data used by DWR to determine the groundwater basin and
subbasin boundaries, only permits two-dimensional delineation of groundwater basins. The
current DWR groundwater basin maps, including the maps used to identify the Turlock Subbasin
and the adjacent areas depict a surface expression of groundwater basin boundaries and it should
not be interpreted that these boundaries extend downward in a three-dimensional fashion.

As defined in DWR Bulletin 118 (2003), the Turlock Subbasin is a portion of the San Joaquin
Valley Groundwater Basin. The San Joaquin Valley is bounded on the west by the Coast
Ranges, on the south by the San Emigdio and Tehachapi Mountains, on the east by the Sierra
Nevada Foothills and on the north by the Sacramento-San Joaquin Delta and Sacramento Valley.
Drainage within the San Joaquin Valley flows in two directions. The northern portion of the
valley drains toward the Delta by the San Joaquin River and its tributaries, the Fresno, Merced,
Tuolumne, and Stanislaus rivers. The southern portion of the valley is internally drained by the
Kings, Kaweah, Tulare, and Kern rivers that flow into the Tulare drainage basin, including the
beds of the former Tulare, Buena Vista, and Kern lakes.

The Turlock Subbasin lies within the eastern portion of Stanislaus and Merced counties and
covers approximately 347,000 acres or 542 square miles. The Subbasin is situated between the
Tuolumne and Merced rivers and is bounded on the west by the San Joaquin River and on the
east by crystalline basement rock of the Sierra Nevada foothills. The Subbasin’s northern,
western, and southern boundaries are shared with the Modesto, Delta-Mendota, and Merced
Groundwater subbasins, respectively.

CITY OF MODESTO 28 DRAFT GROUNDWATER MANAGEMENT PLAN



4. Water Resources in the Turlock Subbasin

The following sections provide a description of the geologic and hydrogeologic conditions of
Turlock Subbasin.

4111  Hydrogeologic Setting and Water Bearing Deposits

As stated above, DWR Bulletin 118 (2003) defines the groundwater basin boundaries and
provides a description of the hydrogeologic setting for the San Joaquin Valley Groundwater
Basin and the Turlock Subbasin. The description provided below is primarily taken from DWR
Bulletin 118 (2003), and supplemented with addition information as it was available.

The San Joaquin Valley represents the southern portion of California’s Central Valley. The
valley is a structural trough up to 200 miles long and 70 miles wide, filled with up to 32,000 feet
of marine and continental sediments of Cretaceous age (140 million years ago) through
Quaternary age (through today). The valley geologic formations were deposited due to the
periodic inundation by the Pacific Ocean and by erosion of the surrounding mountains,
respectively. Continental deposits originating from the surrounding mountains form an alluvial
wedge that thickens from the valley margins toward the axis of the structural trough.

The Turlock groundwater basin represents a subbasin of the San Joaquin Valley Groundwater
Basin. The primary hydrogeologic units in the Turlock Subbasin include both consolidated and
unconsolidated sedimentary deposits that are as much as 16,000 feet in thickness within the
western portion of the Subbasin (California Division of Mines and Geology, 1966a). Figures 5
and 6 show the generalized extent, thickness and stratigraphic position for the hydrogeologic
units of the Turlock Subbasin.

The consolidated deposits include the following formations, listed in order from the oldest to
youngest deposits: the Ione Formation of Eocene epoch, the Valley Springs Formation of
Miocene epoch, and the Mehrten Formation, which was deposited during the Miocene to
Pliocene epochs. Water within the Valley Springs and lone Formations is typically saline due to
the marine shales contained within these formations. The consolidated deposits lie in the eastern
portion of the Subbasin and generally yield small quantities of water to wells, except for the
Mehrten Formation, which is an important aquifer.

Unconsolidated deposits, including continental deposits, older alluvium, younger alluvium, and
flood-basin deposits, overlie the Mehrten Formation. Those units are known as the Turlock
Lake, Riverbank and Modesto formations. Both the Turlock Lake and Modesto formations
contain lake and floodplain deposits. Where those fine-grained deposits occur within the
Turlock Lake Formation, they are referred to in this report as the shallow aquitard. Lacustrine
and marsh deposits, which constitute the Corcoran or E-clay aquitard, underlie the western half
of the Subbasin at depths ranging between about 50 and 200 feet (DWR, 1981b). The
continental deposits and older alluvium are the main water-yielding units in the unconsolidated
deposits. The lacustrine and marsh deposits and the flood-subbasin deposits yield little water to
wells. The younger alluvium, in most places, probably yields only moderate quantities of water.

4112  Geologic Formations

The following paragraphs describe in more detail each of the water bearing formations within the
Turlock Subbasin. Information utilized to prepare this section of the report was derived from the
Turlock Groundwater Basin Water Budget (Durbin, 2003), as well as information contained
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within DWR Bulletin 118 (2003). As noted above, Figures 5 and 6 show the generalized extent,
thickness, and stratigraphic position for the hydrogeologic units comprising the groundwater
system, including the Corcoran Clay and the shallow aquitard.

The Modesto Formation, which is of late Pleistocene age (about 1 million years ago), outcrops in
the western one-third of the Subbasin (Figures 5 and 6) and is as much as 120 ft in thickness.
The formation consists of gravel, sand, and silts with rapid coarseness changes, which yields
moderate to large quantities of water to wells. The shallow aquitard member of the Modesto
Formation occurs only within the western part of that formation (Figure 5), and does not crop out
at the land surface (Figure 6). The shallow aquitard is comprised of silt and clay with some sand.
This unit is encountered 30 to 50 ft below the land surface, and is as much as 15 feet in
thickness.

The Riverbank Formation, which is of middle Pleistocene age (about 1.5 million to 1 million
years ago), underlies the extent of the Modesto Formation and crops out in the central portion of
the Turlock Subbasin (Figures 5 and 6). The thickness of the unit increases westward, but the
thickness generally is less than 200 ft. The formation consists primarily of sand with scattered
gravel and silt lenses, and yields moderate to large quantities of water to wells. The unit tends to
coarsen upward (Marchand and Allwardt, 1981).

The Turlock Lake Formation, which is of early Pleistocene and late Pliocene age (2.5 million to
1.5 million years ago), underlies the Riverbank Formation and crops out in the eastern part of the
Turlock Subbasin (Figures 5 and 6). The thickness of the unit increases westward, but the
thickness generally is less than 600 feet. The formation consists of mostly fine sand and silt
(Marchand and Allwardt, 1981), and yields moderate to large quantities of water to wells.

The Corcoran Clay aquitard portion of the Turlock Lake Formation (Figures 5 and 6) ranges in
thickness from 10 to 80 feet, and is typically found at depths ranging between 50 to 200 feet.
The Corcoran Clay lies in the upper part of the Turlock Lake Formation. The unit does not crop
out, and occurs only within the western portion of the Turlock Subbasin. The United States
Geological Survey (USGS) recently conducted a comprehensive review of lithologic and
hydrologic data for an update of the Modesto Subbasin hydrogeologic model (Burow et al.,
2004). As aresult of this investigation, the USGS revised the eastern extent of the Corcoran
Clay in both the Modesto and Turlock subbasins. The proposed shift in the Turlock Subbasin,
shown in Figure 7, is to the west of the existing eastern boundary of the Corcoran Clay modeled
in the Turlock Subbasin Water Budget (Durbin, 2003). Due to the uncertainties expressed in the
USGS report and after examining the recent data for the Turlock Subbasin, it was decided not to
revise the extent of the Corcoran Clay in the Turlock Groundwater Basin Model (Velayas et al.,
2005).

The Mehrten Formation, which is of Miocene to late Pliocene age (5 million to 2.5 million years
ago), underlies the Turlock Lake Formation and crops out on the eastern edge of the Turlock
Subbasin (Figures 5 and 6). The thickness of the unit increases westward, but the thickness
generally is less than 800 ft. The formation consists of claystone, tuff siltstone, breccia,
sandstone, and conglomerate (Page and Balding, 1973); yields small to moderate quantities of
water to wells; and is saline at lower elevations within the western and central parts of the
Turlock Subbasin.
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The Valley Springs Formation, which is of Miocene age (24 million to 5 million years ago),
underlies the Mehrten Formation and crops out on the eastern edge of the Turlock Subbasin
(Figures 5 and 6). The thickness of the unit increases westward, but the thickness generally is
less than 500 ft (Page and Balding, 1973). The formation consists of siltstone and claystone
deposited mostly by rivers with occasional ash deposits, and yields small quantities of water to
wells due to the fine ash and clay matrix (Page, 1986).

The Ione Formation, which is of late Eocene age (40 million to 34 million years ago), underlies
the Valley Springs Formation and crops out on the eastern edge of the Turlock Subbasin (Figures
5 and 6). The thickness of the unit increases westward, but the thickness generally is less than
200 ft (Page and Balding, 1973). The formation consists of clay, sand, sandstone, and
conglomerate and yields only small quantities of water to wells. The lone Formation is saline
throughout much of the Turlock Subbasin (Page, 1986).

4113  Aquifers

Groundwater within the Turlock Subbasin occurs under unconfined and confined conditions. As
described in DWR Bulletin 118 (2003) a portion of the Basin is underlain by the Corcoran Clay
which separates the groundwater into two zones; an upper, unconfined aquifer and a lower,
confined aquifer (see Figure 6). There is also a deeply buried confined aquifer containing saline
brine that extends upward into the unconsolidated sediments. The presumed origin of the saline
brine is the connate water sourced with the Upper Cretaceous marine shales that underlie the
Pleistocene and Holocene sediments.

The following sections describe in more detail the various aquifer conditions found within the
Turlock Subbasin.

Unconfined Aquifer

An unconfined aquifer is an aquifer in which the groundwater is not under pressure. In the
Turlock Subbasin, the unconfined aquifer occurs in unconsolidated sedimentary deposits, mainly
within the Modesto and Riverbank formations, situated above and to the east of the Corcoran
Clay. In the area underlain by the Corcoran Clay, the top of the clay is the base of the aquifer.
To the east of the clay, the top of the consolidated rocks is the base of the aquifer. Above and to
the east of the Corcoran Clay, the top of the unconfined aquifer is the water table. The
unconfined aquifer has areas, particularly in the western portion of the Subbasin, which are
locally confined by clay layers that are not continuous over long distances. This area is referred
to as the shallow aquitard and is described further below.

With the exception of those areas containing the shallow aquitard, the unconfined aquifer is the
water-table aquifer. It is about 150 feet in thickness, and the depth to its surface ranges from less
than 10 feet in the western part of the Subbasin to 50 feet within the central part of the Subbasin.
Within the western part of the Subbasin, the unconfined aquifer is used as an agricultural supply.
The unconfined aquifer also may be used as a potable supply for private residences. Wells less
than 200 feet in depth draw from the unconfined aquifer.

The direction of regional groundwater flow in the unconfined aquifer is mainly westward and
southward towards the axis of the valley trough, with the exception of the eastern portion of the
Subbasin where there is a localized cone of depression (Figure 7). The direction of groundwater
flow is controlled by the elevations of the Tuolumne, Merced and San Joaquin rivers. The
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elevation of the water table is maintained along these rivers at the local elevation of the water
surface within the river. Groundwater levels are maintained by exchanges of water between the
river and the groundwater system.

Freshwater Confined Aquifer

A confined aquifer is an aquifer in which the groundwater is contained under pressure. The
aquifer referred to in this report as the confined aquifer is contained within the unconsolidated
deposits of the Turlock Lake and Mehrten formations. The top of the consolidated rocks is the
base of the unconsolidated deposits. The freshwater confined aquifer is confined by the
Corcoran Clay member of the Turlock Lake Formation within the western part of the Subbasin.
The top of the confined aquifer in this area is the bottom of the Corcoran Clay. The aquifer is
semi-confined within the eastern part of the Subbasin, where the Riverbank Formation directly
overlies it. It is unconfined in the eastern part of the Subbasin, where the Turlock Lake and
Mehrten formations crop out.

The freshwater confined aquifer is approximately 1,300 feet in thickness, and the depth to its
surface ranges from 200 feet in the western portion of the Subbasin to 100 feet within the eastern
portion of the Subbasin. The freshwater confined aquifer is used extensively as an agricultural
and municipal water supply. Wells greater than about 200 feet draw from the freshwater
confined aquifer. However, such wells will also draw from the unconfined aquifer, if the depth
to the top of the well perforations is less than 200 feet.

Based on general hydrologic considerations, the direction of groundwater flow in the confined
aquifer is probably similar to that in the unconfined aquifer, westward and southward. Under
historical conditions, the hydraulic head in the confined aquifer was greater than that of the
unconfined aquifer, which caused water to flow upwards through the Corcoran Clay from the
confined to the unconfined system. Under present conditions, the pumping that has occurred in
the unconfined aquifer would tend to maintain an increase in the upward gradient (head
differential) between the aquifers. However, because of the lack of information on the
conditions in the confined aquifer, an upward gradient across the Corcoran Clay cannot be
confirmed.

Saline Confined Aquifer

Fresh groundwater in the San Joaquin Valley is underlain by a saline brine groundwater body.
The saline confined aquifer occurs within the Valley Springs and Ione formations. The aquifer is
confined except where the formations crop out. The saline confined aquifer is about 600 feet in
thickness, and the depth to its top ranges from as low as 1,500 feet in the eastern portion of the
Turlock Subbasin to as high as 100 feet within the western portion of the Subbasin. The deep
aquifer is used little as a water supply.

Some gas exploration wells were drilled into the deep marine rocks along the Tuolumne River
near Waterford and Ceres. The wells were artesian, flowing wells which produced saline brines
without pumping for many years, until they were plugged in the 1970s. The artesian conditions
indicate that the deep, saline groundwater is under sufficient hydraulic head (pressure) to push
water up to the land surface. This head will cause the saline water to migrate upwards where
movement is possible. This upwelling can occur in wells and along cracks, fissures, and faults.
Saline brines are migrating upward and mix with the shallow fresh groundwater to form high
total dissolved-solids (TDS) groundwater at a certain depth below the surface. The base of the
fresh water is extremely variable and often occurs in the unconsolidated sediments.
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The deep, saline groundwater flows, as does all the groundwater in the valley, from the valley’s
sides towards its trough. Upwelling occurs at the trough where the flows from the opposite sides
of the valley meet, and the only direction for the water to go is up. On the surface, the San
Joaquin River occupies the valley trough. Water for the river flow is derived in the same way.
Groundwater flows from the opposite sides of the valley meet and move upwards providing
water to the river.

Shallow Aquifer

The discontinuous shallow aquitard and an overlying shallow aquifer that occur within the
unconfined aquifer result in a high groundwater table in the western portion of the Subbasin.

The low vertical permeability of the shallow aquitard restricts the downward percolation of
infiltrated precipitation and irrigation applications. The shallow aquifer is a water table aquifer.
The depth to groundwater can be less than 6 feet in these areas. The aquifer is about 40 feet in
thickness, and the shallow aquitard forms its base. The shallow aquitard is approximately 15 feet
in thickness.

4.1.2 Groundwater Usage

Discharges from the Turlock Basin occur from well pumping, groundwater seepage to the
Tuolumne, Merced, and San Joaquin rivers, discharges from subsurface agricultural drains, and
water use by riparian vegetation. A water budget study conducted by the Turlock Groundwater
Basin Association in 2003 and updated in 2007 resulted in the water usage information described
throughout this subsection.

Groundwater is utilized to supply the water needed by both agricultural and urban users within
the Basin. Between 1997 and 2006 it is estimated that an average of 457,000 AF/yr was pumped
by agricultural and urban agencies, as well as small domestic water systems and private property
owners, for domestic or agricultural uses. The following sections further describe these uses.

4121  Agricultural Groundwater Pumping

Turlock ID supplements its surface water supply with groundwater to satistfy crop-water
requirements, the extent of which varies from year to year depending on the availability of
surface water. TID pumps groundwater directly into canals from both TID-owned drainage
wells and rented wells for distribution to users within its irrigation service area. In addition,
some individual growers within the District pump groundwater to supplement their surface water
allotments, while others use groundwater to meet their entire crop-water requirement.

Like TID, Merced ID supplements its surface water supply with groundwater to satisfy crop-
water requirements. The extent of groundwater supplementation by Merced ID varies from year
to year depending on the availability of surface water. Merced ID pumps groundwater directly
into canals, laterals and pipelines exclusively from Merced ID-owned irrigation and drainage
wells. All of Merced ID’s wells are located outside the area of the Turlock Groundwater Basin.
Even so, Merced ID incorporates pumped groundwater into its total supply and makes deliveries
to lands in the area of the Turlock Groundwater Basin on the same basis as it delivers to the other
lands within its boundaries. Only in severe drought conditions does Merced ID permit the
discharge and wheeling of groundwater from privately owned wells into the Merced ID water
conveyance system. In some areas of Merced ID, growers meet their crop-water requirements
from their own groundwater supplies.
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Growers within the Eastside and Ballico-Cortez water districts have limited access to surface
water supplies for irrigation purposes, and rely upon the groundwater to supply their crop-water
requirements. Within these districts there are individual properties with access to occasional
surface water deliveries from either TID or Merced ID. This type of water is not available on a
consistent basis, being dependent upon both surface water availability and system capacity
constraints. Therefore, due to the unreliability of this type of water, it is appropriate to assume
that the growers within the Eastside and Ballico-Cortez water districts must rely on groundwater
to supply their crop-water requirements.

There are agricultural areas located outside of the local water agency boundaries that also utilize
groundwater to irrigate their crops. This occurs in a fairly large area located on the eastern
boundary of the Basin. Between 1992 and 2006 this area, called the “foothill non-district”
subarea in Section 3.1, has had significant conversions from non-irrigated to irrigated lands.

In addition to agricultural irrigation water, groundwater is pumped for a variety of agricultural
operational needs. A portion of this use ultimately may be used for irrigation supply purposes.
For example, groundwater is pumped to meet the water supply needs of dairy operations. A
portion of the water may find its way into the lagoon and later be blended with surface water for
irrigating dairy feed crops. This water use is considered small compared to the total amount of
irrigation water use within the Subbasin.

The total annual application of groundwater for irrigation purposes varies from year to year
depending on the availability of surface water. In wet years, less groundwater is needed to
supplement irrigation supplies. Drainage pumping to help lower groundwater levels also varies
depending on the weather conditions. For the period between 1997 and 2006, the average
drainage pumping within the Basin was about 65,000 AF/yr, while the average total agricultural
pumping totaled 344,000 AF/yr.

Growers within the TID utilize groundwater to supplement canal deliveries or for use on farm for
purposes other than irrigation. Between 1997 and 2006, the average pumping from private and
improvement district owned wells for various agricultural purposes is estimated to be 22,000
AF/yr. Figure 8 shows the annual estimated pumping from these wells.

TID uses groundwater pumped for drainage purposes, as well as rented wells to supplement its
surface water supplies. Rented pumping by TID varies depending on surface water supplies and
operational constraints. Figure 9 show the annual rented pumping between 1977 and 2006.
From 1997-2006 the average rented pumping was approximately 18,000 AF/yr.

Some growers within the TID choose not to receive surface water and irrigate with groundwater
instead. The average pumping from these types of wells was estimated to average 9,600 AF/yr
during the recent 1997-2006 time period. This type of pumping increased from an estimated
2,000 AF/yr in 1997 to about 13,500 AF/yr in 2006. Figure 10 provides a graphical illustration
of this type of pumping between 1952-2006. The majority of these lands have switched from
flood to drip/micro irrigation methods. Should additional lands choose to make a similar switch
and not utilize surface water supplies, the demand upon groundwater will increase.

Growers within the portion of the Merced ID that falls in the Turlock Subbasin also utilize a
combination of groundwater and surface water supplies. As with the TID, there are some
growers within the Merced ID that choose not to receive surface water and irrigate with
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groundwater instead. The estimated amount of private groundwater pumping for agricultural
purposes within the Turlock Subbasin portion of the Merced ID ranges from approximately 100
AF/yr to over 400 AF/yr. Figure 11 provides a graphical illustration of the extent of this type of
pumping between 1952-2006.

Growers within Eastside and Ballico-Cortez water districts pumped a combined estimated
180,000 AF/yr between 1997-2006. With the exception of those properties adjacent to the rivers
that have riparian water rights, these areas rely upon groundwater for their entire water supply.
Figures 12 and 13 illustrate the estimated water usage in these areas between 1952 and 2006.

It is estimated that growers within the non-district areas, located along the river margins and east
of the Eastside and Ballico-Cortez water districts, pumped an average of 115,000 AF/yr between
1997 and 2006. With the exception of those properties adjacent to the rivers that have riparian
water rights, these areas rely exclusively upon groundwater for their water supply. Figure 14
shows the estimated groundwater usage in these areas between 1952-2006. As agricultural
development continues in these areas, the dependence upon groundwater likely will increase.

4.1.2.2  Urban Groundwater Pumping

Presently municipal, industrial, and individual domestic water users rely solely on groundwater.
While the supply has been adequate, the groundwater quality has deteriorated in some areas to
the point where treatment is required to make it suitable for these uses.

The communities of Ceres, Delhi, Denair, Hickman, Hilmar, Hughson, Keyes, south Modesto,
and Turlock pump, collectively, from approximately 75 wells. The average pumping from
municipal wells was about 44,000 AF/yr during the 1997 through 2006 period. Figures 15a
through 151 show the annual pumping for municipal wells for each community from 1952 to
2006. As urban development continues, the demands upon groundwater supplies will increase
unless alternative supplies are considered.

There are an estimated 3,700 residences within the Turlock Basin that are not connected to a
municipal water system that pump groundwater for domestic supply. The average pumping rural
residential areas averaged 4,000 AF/yr between 1997 and 2006.

4123 Other Groundwater Outflows

Groundwater discharges occur along the lower reaches of the Tuolumne and Merced rivers, and
along the entire reach of the San Joaquin River. Along the upper reaches of the Tuolumne and
Merced rivers, groundwater is recharged by streamflow. However, under current conditions, the
net effect is that the groundwater discharge to the rivers exceeds the streamflow recharge to the
groundwater system. Between 1997 and 2006, the net groundwater discharge to rivers averaged
nearly 30,000 AF/yr.

High groundwater levels are known to occur in mainly the western and southern portions of the
Subbasin. Water levels that encroach into the crop root zone can reduce crop yields. As a result,
some local growers have installed subsurface drains to lower the groundwater table on their
lands. Between 1997 and 2006, subsurface drains removed approximately 12,000 AF/yr of high
groundwater.
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Lastly, phreatophytes, plants that live along the river system with their roots below or near the
water table extract their water requirements directly from the saturated zone. There are
approximately 18,500 acres of native phreatophytes along the Tuolumne, Merced and San
Joaquin rivers. The average groundwater consumption of riparian phreatophytes was estimated
to be 41,500 AF/yr between 1997 and 2006.

4.1.3 Groundwater Recharge

Groundwater recharge occurring within the Basin is mainly the result of the irrigation of crops
and landscape vegetation, precipitation, percolation from the Tuolumne and Merced rivers,
leakage from Turlock Lake, underflow from the Sierra Nevada foothills, and upward seepage
from deep geologic fractures. A recent water budget study commissioned by the TGBA (Durbin,
2003) and updated in 2007 resulted in the estimates of recharge occurring within the Basin from
1997 to 2006 discussed throughout this subsection. The total recharge from the various sources
within the Basin was calculated to be approximately 520,000 AF/yr between 1997 and 2006.

The majority of recharge results from irrigation practices. Recharge occurs when the applied
irrigation water and effective precipitation exceed the consumptive use of agricultural crops or
landscape vegetation. The excess water infiltrates below the crop root zone and then percolates
downward into the groundwater table. It is estimated that urban and agricultural irrigation
produces groundwater recharge of nearly 393,000 AF/yr. Recharge from croplands was
estimated to be 375,000 AF/yr, while recharge from landscaping within urban areas is
approximately 18,000 AF/yr.

Groundwater recharge from precipitation on dry, undeveloped land occurs when the effective
precipitation exceeds the consumptive use of the annual or perennial vegetation. For the 1997
through 2006 period, recharge on non-irrigated lands averaged 22,000 AF/yr.

Turlock Lake, a regulating reservoir on TID’s canal system, receives water from the Tuolumne
River. The reservoir has a surface area of approximately 3,300 acres. Because Turlock Lake is
underlain by the moderately permeable sediments of the Mehrten Formation, water leaks from
the lake into the underlying and adjacent groundwater system. The average leakage from
Turlock Lake was estimated to be approximately 62,000 AF/yr for the 1997 through 2006 period.
Seepage also occurs throughout TID’s 230-mile canal distribution system, which is 90% lined.
Seepage estimates for the 1997-2006 period averaged nearly 38,000 AF/yr.

The Basin is also recharged from subsurface inflows that enter the groundwater basin across its
eastern boundary and the base of the groundwater system. Recharge from both these sources
was calculated to be about 3,000 AF/yr.

As indicated in Section 4.1.2.3 above, streamflow from the Tuolumne and Merced rivers provide
recharge to the Turlock Basin, mainly along the upper reaches of the rivers. However, within the
lower reaches of the Tuolumne and Merced rivers, as well as where the San Joaquin River
borders the Basin, groundwater typically discharges to the rivers. Within the water budget study,
streamflow-groundwater interactions were expressed in terms of the net groundwater discharge
to the rivers (Durbin, 2003). The actual groundwater inflow or outflow by river reach was not
calculated. The estimated net discharge to local rivers during the 1997-2006 period was
approximately 30,000 AF/yr. Therefore, discharge to the river system from the Basin
significantly exceeded recharge.
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4.1.4 Groundwater Conditions

Groundwater conditions within the Basin vary. Levels in the eastern areas have declined
significantly since the 1960s. Levels in the western areas of the Basin are high to the point of
requiring pumping in certain areas to keep the groundwater from encroaching into the root zone
of agricultural crops. A water budget or water balance calculation is a tool that can be used to
evaluate Basin-wide storage conditions and changes in groundwater levels over time. This
section summarizes the methods used to evaluate groundwater conditions in the Basin and
describes groundwater storage trends over the last ten years.

4141  Water Budget Study Description

The Turlock Groundwater Basin Water Budget study (Durbin, 2003) was commissioned by the
TGBA and recently updated to evaluate storage changes within the Basin between 1952 and
2006. The Basin water budget is based on a mass balance calculation, where:

[Total Inflows] — [Total Outflows] = [Change in Groundwater Storage]

Outflows are based on estimates or records of pumping for each of the local public agencies and
Non-District areas in the Basin. Other outflows result from discharge to rivers and consumption
by riparian vegetation. Water use by riparian vegetation can be estimated from land use maps
and climate data. The net discharge to rivers cannot be estimated and is an unknown outflow in
the equation.

Groundwater recharge, or total inflows to the Basin, is estimated based on a series of
assumptions regarding land use types, rooting depths, effective precipitation, irrigation
efficiencies, and surface water use. Recharge can be estimated for each of the local public
agencies and Non-District areas in the Basin. Other inflows include seepage from surface water
distribution systems and flows from beneath the basin and across the eastern boundary. Each of
these inflows can be estimated in the water budget.

The third component, change in groundwater storage, must be estimated to solve the water
budget equation, because the net discharge to rivers term is unknown. Storage change is
estimated using groundwater contour maps for the Basin. The water budget study uses DWR
groundwater level monitoring data to construct these maps. The quality of each map is
influenced primarily by the number and timing of measurements. In general, more data points
and more coordinated monitoring events lead to better contour maps. As monitoring points are
lost and the time between measurements increases, the estimated groundwater elevation becomes
more uncertain.

For example, an area of 25 mi” may have 12 monitoring wells, or approximately one monitoring
point for every two square miles. If seven monitoring wells are lost, each well then represents
the groundwater elevation for a five square-mile area. The net result is that estimated
groundwater elevations cover a greater percentage of area within the Basin. Further, if there is
error in a single measurement, the error influences a greater proportion of area within the Basin.

41.4.2  Water Budget Study Results

Figures 16a through 16e show the series of groundwater elevation contours between 1960 and
2005 that were developed for the water budget update. The figures illustrate the cone of
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depression that has formed on the eastern side of the Basin, largely due to pumping groundwater
to irrigate lands east of TID, where surface water supplies are not available.

Figures 16d and 16f show that the cone of depression had generally stabilized between 1998 and
2002. The recent elevation data shown in Figure 16f suggests that groundwater levels appear to
have declined after 2002, particularly in the eastern portion of the Subbasin. Overall these
declines are relatively small and may be within the range of error for the estimate of groundwater
levels.

The update of the water budget study revealed that there has been a significant change in the
DWR monitoring network that is used to create the contour maps. Decreases in funding have
reduced the frequency of monitoring and the number of locations monitored during each event.
Additionally, numerous monitoring points have been lost due to aging wells that can no longer
be accessed. Consequently, the reduction in the number of monitoring points has led to
increased uncertainty in estimated groundwater levels in the Turlock Subbasin.

The basin-wide groundwater model was used to evaluate the storage changes derived from the
groundwater contour maps. The model was developed and calibrated with additional monitoring
points from periods when the DWR monitoring program covered more of the local area, and is
considered more representative of the Subbasin. Consequently, using the groundwater model to
evaluate current estimates of inflows and outflows provides another estimate of storage changes
in the Basin. The groundwater model confirms that the slight declines in storage have occurred
between 2002 and 2006.

Analysis of the water level readings from several individual wells also helps provide an
understanding of the changes in water levels. Figure 17 provides the general location of the
historic and active monitoring wells within the Subbasin. Figures 18a through 18d provide
hydrographs of the groundwater levels at four representative monitoring points highlighted in
Figure 17. Analysis of the well data shows that groundwater levels have declined since the
1960s, particularly in the eastern portion of the Subbasin. Data for more recent years show that
groundwater levels stabilized or recovered during the 1990s. The most recent data suggest that
groundwater levels in the central and eastern areas appear to have declined slightly since 2002
(Figures 18b and 18c).

The average inflows and outflows for the 1997-2006 period are summarized in Figure 19. The
water budget study estimates that storage decreased by an average of 21,500 AF/yr during that
ten year period. Increases in storage occurred in 1998, 2000, and 2001, but were offset by
declines in storage in 1997, 1999, and 2002 through 2006. The observed declines in
groundwater storage could fall within the natural operations of the Subbasin. In any
groundwater basin, groundwater storage will fluctuate both seasonally and annually, depending
upon the water year classification, distribution of rainfall, and numerous other physical and
biological factors. Alternating periods of decline and recovery in groundwater levels are a
response to this natural variation. Long-term declines in storage without recovery could be a
concern and represent net declines in storage. Continued monitoring by the local public agencies
will be important for tracking changes in groundwater conditions in the Turlock Subbasin and
evaluating whether additional management actions should be considered.

It is important to note that a balanced storage condition in the Basin is strongly influenced by
irrigation practices. The majority of recharge occurs on agricultural land. It is estimated that
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groundwater recharge on agricultural lands is nearly 375,000 AF/yr, or 72% of total recharge
within the Basin. Nearly 230,000 AF/yr, or 44% of total recharge occurs on lands that are
irrigated by surface water. Changes in irrigation practices from surface water to groundwater
sources can lead to declines in storage. Other factors that may result in storage declines are
changes in cropping patterns, the expansion of irrigated agriculture in areas dependent upon
groundwater, and increases in pumping due to urban growth, particularly when agricultural lands
are converted to urban uses.

4.1.5 Groundwater Quality

Groundwater is an important component of the local water supply, and accordingly, the quality
of local groundwater is important for its sustained use. The following section describes ongoing
monitoring programs, water quality within the Basin, and the various issues and concerns facing
the local agencies.

4151  Groundwater Quality Monitoring

Water quality monitoring requirements for public water systems are set by Title 22, Chapter 15,
of the California Code of Regulations (CCR) and vary depending upon the type of water system.
Large public water systems (greater than 200 service connections) are regulated by the State of
California. Wells at large public water systems must be sampled for general mineral, physical,
inorganic, organic, and radiological analyses. Small public water systems (less than 200 service
connections) are regulated by local county environmental health agencies. Sampling of small
public water systems is dependent upon type of water system: small community, non-transient
non-community, transient non-community, or state small water systems. Public water systems
are required to perform routine bacteriological analyses, usually from water distribution systems.
Frequency of bacteriological analyses is defined in Title 22, Chapter 15 CCR, and varies
depending upon the specific type of water system.

Groundwater contamination sites are also monitored within the Subbasin. The Merced County
DEH and Stanislaus County DER take different roles in monitoring groundwater contamination
in their respective boundaries. In Merced County, facility operators or property owners are
directly responsible for working with the CVRWQCB to monitor groundwater contamination.
The Stanislaus County DER takes a more active role in groundwater contamination activities,
with 61 active monitoring sites within its boundaries. These sites are monitored for groundwater
quality on a quarterly basis. Depending on the type of constituent contamination present,
groundwater is monitored for petroleum constituents, chlorinated solvents such as TCE and PCE,
metals, and various other analytes based on site-specific target needs.

A standardized monitoring system has not been established for private domestic wells or the
agricultural community. Individual domestic well owners, farmers and agricultural agencies do
monitor groundwater quality; however, the monitoring frequency and constituents monitored
vary throughout the Basin. In most cases, the water quality data for the private domestic and
agricultural wells sampled is not publicly available.

4.15.2  Water Quality Conditions

There are numerous constituents found in the Basin’s groundwater supply. Some constituents
occur naturally, while others have been introduced into the groundwater from human activities.

CITY OF MODESTO 39 DRAFT GROUNDWATER MANAGEMENT PLAN



4. Water Resources in the Turlock Subbasin

Many constituents found in groundwater do not have the potential to impact groundwater usage
within the Basin according to current water quality standards. These constituents are not
addressed in this section. The constituents identified in this section either currently impact
groundwater usage within the Basin, or have the potential to impact the Basin’s future
groundwater usage.

Additional data and interpretations of groundwater quality conditions in the Turlock Subbasin
should be available in 2008 as a result of water samples taken for the Groundwater Ambient
Monitoring and Assessment (GAMA) Program being implemented by the USGS, in coordination
with the State Water Resources Control Board (SWRCB) DHS, DWR, and Lawrence Livermore
National Laboratory.

Salinity

Salinity can be of concern for both irrigation and municipal uses. Salinity levels are expressed as
a total salt concentration or total dissolved solids (TDS), or electrical conductivity (EC). Salinity
is a measure of the total sum of dissolved inorganic ions and molecules. The most common salts
found in water include sodium chloride (NaCl, also referred to as “table salt”), calcium sulfate
(CaSOsy, better known as “gypsum”), magnesium sulfate (MgSO4 or “Epsom salt”), and sodium
bicarbonate (NaHCO3,also known as “baking soda’). Salts dissolve in water and form positive
ions (cations) and negative ions (anions). The most common cations are calcium (Ca®™),
magnesium (Mg®>"), and sodium (Na") while the most common anions include chloride (CI),
sulfate (SO47), and bicarbonate (HCO5). Potassium (K"), carbonate (COs>), boron (B*") and
nitrate (NOj") also exist in water supplies.

TDS is usually expressed in milligrams of salt per liter (mg/L) of water. This represents the total
number of milligrams of salt that would remain after 1 liter of water is evaporated completely.
The higher the TDS, the higher the salinity of the water.

EC is another means of describing salinity levels. Salts dissolved in water conduct electricity,
and therefore, the salt content in the water is directly related to the EC. Units of EC reported by
laboratories are usually in millimhos per centimeter (mmhos/cm) or deciSiemens per meter
(dS/m). One millimhos per centimeter is equivalent to one deciSiemens per meter.

Often conversions between EC and TDS are made, but should be done with caution because
conversion factors depend both on the salinity level and composition of the water. A typical
conversion factor is as follows:

TDS (mg/L) = 640 x EC (dS/m), when EC <5 dS/m
TDS (mg/L) = 800 x EC (dS/m), when EC > 5 dS/m

In addition, sulfate salts do not conduct electricity in the same way as other types of salts.
Therefore, if water contains high levels of sulfate salts, the conversion factors are invalid and
must be adjusted upward.

The recommended municipal supply limit for salinity is 500 mg/L (TDS) with 1,000 mg/L being
the highest allowable limit for long term use. Municipal wells in the Basin with depths of 184 to
550 feet have produced water between 175 and 810 mg/L TDS.

Agricultural crops vary in sensitivity to salinity levels. Beans, for example, are one of the most
salt sensitive crops. Technically, sodium salts are largely responsible for most of the crop injury
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or yield loss due to elevated salinity. Salinity reduces crop yield primarily by reducing the
ability of the plant roots to absorb water. In essence, even though the field appears to have
plenty of water, the plants wilt because insufficient water is absorbed by the roots to replace that
which was lost from transpiration.

The TDS levels in groundwater in the eastern two-thirds of the Basin are generally less than 500
mg/L. TDS in groundwater increases westward towards the San Joaquin River and southward
towards the Merced River. In these areas, high TDS water is found in wells deeper than 350
feet. Better quality groundwater (less than 1,000 mg/L TDS) in these areas is found at shallower
depths.

Within the confined aquifer, groundwater with high TDS concentrations is principally the result
of the migration of a deep, saline water body that originates in regionally deposited, marine
sedimentary rocks that underlie the San Joaquin Valley. The depth of this saline water body
within the Basin boundaries is very shallow compared to other parts of the Valley.

Groundwater with high TDS concentrations is present beneath the entire Basin at depths from
about 400 feet in the west to over 800 feet in the east. The shallowest high TDS groundwater
occurs in zones five to six miles wide adjacent and parallel to the San Joaquin River and the
lower part of the Merced River west of Hilmar, where high TDS groundwater is upwelling.

Under natural pressure, the saline groundwater body is migrating upward. Brines move up
through permeable sedimentary rocks and also up through wells, faults and fractures. The
chemistry of groundwater in the Basin indicates that mixing is occurring between the shallow,
fresh groundwater and the brines. This process produces the high TDS groundwater observed
near the San Joaquin and Merced rivers. Pumping of deep wells in the western and southern
parts of the Basin may be causing these saline brines to upwell and mix with fresh water aquifers
more rapidly than under natural conditions. In addition, the presence of saline soils in the
western portion of the Turlock Subbasin (NRCS, 2007) may have an influence on salinity levels
in the unconfined aquifer.

The Corcoran Clay has provided a natural impediment to the migration of high TDS groundwater
from the confined aquifer into the unconfined aquifer. High permeability pathways through the
clay from the confined to the unconfined aquifer may be created by wells perforated in both the
unconfined and confined aquifers.

A variety of salts are represented in measured salinity levels within the Basin, including nitrates.
As described in the subsection that follows, there are areas within the Basin where the shallow
aquifer has higher nitrate concentrations, and therefore higher salinity levels.

Nitrates

Nitrate is an important constituent in drinking water, and in some cases may affect crops. Nitrate
can be from both natural and anthropogenic sources, and is widespread in groundwater in many
parts of the San Joaquin Valley. High concentrations of nitrate in groundwater are mostly a
concern for potable water supplies. The MCL for nitrate in public drinking water supplies is 45
mg/L (as NO3).

Communities within the Basin, including Ceres, Turlock, Keyes, Delhi, Hilmar, Denair and
South Modesto have had wells that test high in nitrate concentrations, either close to or
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5.4.1 Any local public agency, whose service area includes land located within
the Basin, which uses groundwater, or is authorized to provide groundwater,
groundwater quality management, or groundwater replenishment within its
service area, and whose service includes all or a portion of the Basin, may apply

for membership in the Association.

5.4.2 Application for membership shall be subject to approval by the Governing
Bodies of the Parties; approval shall require the affirmative vote of the Governing

bodies of two-thirds (2/3) of the Parties.

5.4.3 Any new Party to this Agreement shall, as a condition of admission to the
Association, be required to first pay its proportionate share of back contributions,

if any, as determined by the Board.

6. COMMITTEES:

The Board may establish any committees it determines are necessary or desirable.

7. ASSOCIATION COSTS:

7.1 Costs incurred by any Party in connection with any functions of the Association,
or any committee established by the Board, and expenses of a Party’s personnel

including, without limitations, the regular and alternate members appointed by a party to
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any committee while performing such functions, shall not be reimbursed by the

Association except upon approval of the Board.

8. FUNDING AND VOTING PERCENTAGES:

8.1 It is anticipated that the Parties will fund their own staff work. However, outside
funding may be available or the Parties, or any subgroup of the Parties, may make
additional funding contributions, if necessary, upon agreement of those Parties

participating in the funding.

8.2 Voting Rights: Each Party’s representative on the Board shall be entitled to one

vote.

8.3 Modification by Party: Funding percentages and/or voting percentages as

indicated in Section 8.1 and 8.2 respectively, may be changed only upon the approval of

the Governing Bodies of two-thirds (2/3) of the Parties.

9. RELATIONSHIP OF THE PARTICIPANTS:

9.1 Each Party’s Action is Independent of the Other: The obligation of each Party
to make payments under the terms and provisions of this MOU is an individual and
several obligation and not a joint obligation with those of the other Parties. Each Party

shall be individually responsible for its own covenants, obligations and liabilities under
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10.

11.

this MOU. No Party shall be under the control of or shall be deemed to control any other
Party or the Parties collectively. No Party shall be precluded from independently
pursuing any of the activities contemplated in this MOU. No Party shall be the agent of
or have the right or power to bind any other Party without such Party’s express written

consent, except as expressly provided in this MOU.

9.2 No Creation of a Joint Powers Agency: The Parties agree that by this MOU
they do not intend to provide for the creation of an agency or entity which is separate
from the Parties pursuant to Chapter 5 (commencing with §6500) of Division 7 of Title 1

of the Government Code, relating to the joint exercise of powers.

TERMS OF THIS MOU: The term of this MOU shall commence on November 15, 2001

and shall continue until terminated by Board action.

Upon termination of this MOU, the Board shall determine the assets and liabilities of the
Association; make every effort to satisfy all obligations within sixty (60) days of the
termination of the MOU; and distribute the remaining fund balance equitably to each

Party in proportion to each Party’s funding contribution to the Association.

GENERAL PROVISIONS GOVERNING MOU:

11.1 Invalidity of Any Term Not to Invalidate the Entire Memorandum: In the

event that any of the terms, covenants or conditions of this MOU or the application of
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any such term, covenant or condition shall be held invalid as to any Party, person or
circumstance by any court of competent jurisdiction, all other terms, covenants or
conditions of this MOU and their application shall not be affected thereby, but shall
remain in full force and effect unless any such court holds that those provisions are not

separable from all other provisions of this MOU.

11.2  Construction of Terms: This MOU is for the sole benefit of the Parties and shall
not be construed as granting rights to any person other than the Parties or imposing

obligations on a Party to any person other than another Party.

11.3  Good Faith: Each Party should use its best efforts and work wholeheartedly and
in good faith for the expeditious completion of the objectives of this MOU and the

satisfactory performance of the terms and provisions contained herein.

11.4 Withdrawal or Termination of Membership: Except in the event of the
termination of this MOU pursuant to Section 10, a party who withdraws or terminates its
membership in the Association shall not be entitled to a refund of its funding
contributions. Any Party may terminate membership and withdraw from this Association
upon thirty (30) days written notice of termination to the Association. If a Party
withdraws from the Association when the Party is in arrears as to its funding
contributions to the Association, that Party’s entitlement to use any work product of the

Association as provided for herein shall be determined by the Board.
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11.5 Amendment: An amendment to this MOU must be approved by the affirmative

vote of the Governing Bodies of two-thirds (2/3) of the Parties.

11.6  Counterpart Execution: This MOU may be executed in counterparts each of
which shall be deemed an original but all of which together shall constitute one and the

same instrument.

11.7  Governance: This MOU is made under and shall be governed by the laws of the

State of California.

11.8 Reasonable Delivery of Documents: Each Party agrees upon request by the
Chairperson or by the Board, to make, execute and deliver any and all documents

reasonably required to implement this MOU.

IN WITNESS WHEREOF, the Parties have caused this MOU to be executed,
each signatory hereto represents that he has been appropriately authorized to enter into this MOU

on behalf of the Party for whom he/she signs.
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Table of Standard Conversions

Category

Unit

Equivalent Units

Area

1 acre

43,560 square feet (ft?)

4,047 square meters (m?)

= 0.004047 square kilometers (km?)

Volume

1 acre-foot (AF)

= 325,851 gallons

= 43,560 cubic feet (ft3)

= 1,233.5 cubic meters (m?3)

Flow

1 million gallons per day (MGD)

= 365 million gallons per year

= 1,120 acre-feet per year (AF/yr)

= 1.547 cubic feet per second (cfs)

= 694.4 gallons per minute (GPM)

1 gallon per minute

= 1,440 gallons per day

= 1.984 AF/day

1 cubic foot persecond | = 0.6463 MGD
=  448.831 GPM
= 0.5042 cfs

1 AF per day
= 0.3259 MGD

Concentration

1 part per million (ppm)

= 1 milligram per liter (mg/L)

= 1,000 ppb

1 part per billion (ppb)

= 1 microgram per liter (ug/L)

1 deciSiemens per meter (dS/m)

= 1 milliSiemens per centimeter (mS/cm)

= 1,000 microSiemens per centimeter (uS/cm)

Conductivity 1 mS/cm
= 1 millimhos per centimeter (mmhos/cm)
1uSlem | = 1 micromhos per centimeter (umhos/cm)
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MERCED COUNTY - DIVISION OF ENVIRONMENTAL HEALTH

GOALS AND OBJECTIVES

The Merced County Division of Environmental Health endeavors to protect the quantity and
quality of groundwater in Merced County.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Wellhead Protection Program

= [ssues well permits for the construction of all new wells in Merced County; samples all
new domestic wells for Coliform bacteria, nitrates, DBCP/EDB, and general
mineral/inorganics.

= Collects water samples at customer request upon payment of fees.

= Enforces the Merced County Well Ordinance to insure proper well location, setback
distances, and proper well construction for all wells in Merced County.

* Maintains a program to identify all possible sources of contamination that may threaten
groundwater.

= Operates the small public water system program for all water systems with fewer than
200 service connections.

= Oversees the cleanup of leaking underground fuel storage tank sites.

= (QOperates the dairy/poultry animal confinement program; also operates the sludge
management program, and the food processing waste program.

= Conducts water quality monitoring in areas where there is known contamination and
water quality degradation.

= Responds to well emergencies such as floods, droughts, and other conditions which
threaten the quality or quantity of drinking water.

Abandoned Well Destruction Program

= Issues well destruction permits for all inactive, inoperative, and abandoned wells in

Merced County.
= Conducts a program to find, identify, and destroy old wells needing to be properly
destroyed.
Other Activities

= Participates in, and supports, local efforts to protect the groundwater basins in Merced
County, and adjacent counties where basins cross county lines.

= Serves as a resource for the general public (individuals and groups) to provide accurate
information and some limited technical assistance in dealing with questions regarding
water supply, wells, and related groundwater issues.
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CITY OF HUGHSON

GOALS AND OBJECTIVES

In the General Plan adopted on December 12, 2005, the City set forth specific Policies, Goals
and Actions relevant to groundwater management in the Turlock Subbasin. These elements are
discussed in the following section.

Goal PSF-6

Provide sufficient water supplies and facilities to serve the City in the most efficient and
financially-sound manner, while maintaining the highest standards required to enhance the
quality of life for existing and future residents.

Goal PSF-6 Policies

Policy PSF-6.1: The City will continue to expand its water treatment and distribution
facilities to provide good quality drinking water to current and future residents and
businesses. Expansion may include the construction of additional storage facilities and/or
additional wells.

Policy PSF-6.2: The potable water distribution and storage system shall be sized to
serve development allowed by the General Plan and shall not provide for additional
growth and development beyond that anticipated under the General Plan.

Policy PSF-6.3: Planning for the water system will be limited to the city limits and the
City’s Sphere of Influence.

Policy PSF-6.4: The City will start planning and implementing additional improvements
necessary to provide adequate water supply and storage for future demand anticipated by
the General Plan at least two years in advance of reaching the capacity of existing
facilities.

Policy PSF-6.5: The City should consider exploring the possibility of creating a regional
water supply partnership to identify alternative regional water supplies.

Policy PSF-6.6: The approval of development shall be conditioned on the availability of
sufficient water supply, storage and pressure requirements for the City.

Policy PSF-6.7: The City will require the installation of water lines to occur
concurrently with construction of new roadways to maximize efficiency and minimize
disturbance due to construction activity.

Goal PSF-6 Actions

Action PSF-6.1: Continue to participate in regional groundwater basin planning efforts
to determine the carrying capacity of the groundwater aquifer and ensure that future
demand for water does not overdraft the groundwater supply.

Action PSF-6.2: Develop and institute a City-sponsored program of mandatory water
conservation measures for new development.
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ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

The City of Hughson is in the process to completing system upgrades, including production,
storage, distribution, SCADA, converting the city to AMR Water Metering and other elements,
preparing to review and update the Water Master Plan, preparing for a treated surface water
supply, adding another new well to the system, revisiting the process for determining adequate
utility capacity in advance to development projects. The City of Hughson adopted a water waste
control ordinance, and is revisiting the administrative citation process. Hughson also completed
a water rate studying in 2005 and established (flat) rates, which will be reviewed again in
conjunction with a fully metered system.

CITY OF TURLOCK

GOALS AND OBJECTIVES

The objective of the City of Turlock’s groundwater program is to maintain the highest quality of
water to meet all customers’ needs while protecting health and property and providing a
sufficient quantity of groundwater well into the future.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

= Closely monitor each potable water well to insure it meets or exceeds the water quality
limits established by the EPA and State of California.

= Frequently test each well for nitrate and TDS data to determine if there is a trend that will
result in a reduction of water quality.

= [If a contaminant reaches 90% of the MCL for that compound at any well, initiate well
head treatment, blending or other methods to insure the water leaving any well site does
not exceed this limit.

= Check well water levels monthly to determine the status of underground water storage
within the City. If the annual average static water levels are less than 40 feet msl for any
three consecutive years, increase the mandated water conservation measures, i.e. go to
Stage 2 from Stage 1.

= Maintain a strong City presence within the Turlock Groundwater Basin Association to
encourage the replenishment and wise use of the basin’s water resources.

=  Within the next 10 years, find uses for all of the tertiary treated water produced by the
Regional Water Quality Control Facility. This will reduce the need for groundwater
extraction in the basin.

= By 2010, install water meters at all of the user connections in the water system and bill
for actual water used.

= Find alternate water sources such as surface water to supplement local groundwater.

= Reduce extraction amounts at any well site where there is a trend of increasing TDS
and/or nitrate.
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CITY OF CERES

GOALS AND OBJECTIVES
= Insure that no constituents exceed the MCL for public drinking water.
= Insure a safe, sustainable supply of drinking water is available for the beneficial use of
City of Ceres customers.
ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES
* Monitor groundwater levels monthly.
= Monitor groundwater quality as required by the DHS.

* Manage the groundwater resource to prevent contamination from above ground sources.

EASTSIDE WATER DISTRICT

GOALS AND OBJECTIVES

The primary goal of the Eastside Water District (EWD) is that groundwater will continue to be a
reliable, safe, efficient and cost effective water supply.

Groundwater is a vitally important resource to all irrigators within the EWD. In the decades
between the 1950s and 1990s water levels dropped dramatically, in significant part, as a result of
pumping within the EWD. Groundwater levels appeared to have stabilized by the 1990s.

Studies in 2003 confirmed that the aquifer had reached equilibrium, but appear to have declined
between 2002 and 2006. The EWD Board of Directors recognize that in future years land uses
and groundwater uses may change with the results that groundwater levels may again decline and
groundwater quality may be adversely impacted.

The EWD recognizes that the Turlock Groundwater Basin is a shared resource and that it is
important for all users in the basin to continue to manage groundwater for the benefit of all.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

= Water Levels: Continue to participate in the Turlock Groundwater Basin Association
water level monitoring program.

=  Water Quality: Be alert to existing and changing agricultural and industrial activities
within the EWD, which may adversely affect groundwater quality.

= Conservation: Continue to encourage irrigators to conserve groundwater by use of
highly efficient irrigation methods and use of surface water purchased as available the
Turlock and Merced Irrigation Districts.

= Studies and Investigations: Continue singularly and in cooperation with other agencies
to study methods of avoiding and/or mitigating overdraft conditions.

= Public Outreach: Continue a program of public education, water conservation and
awareness of basin groundwater issues.
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CITY OF MODESTO

GOALS AND OBJECTIVES

Until 1995, the City of Modesto relied solely on groundwater for its service area. Groundwater
degradation and more stringent drinking water quality standards resulted in the abandonment of a
number of wells within the City of Modesto service area. Currently, Modesto is augmenting its
groundwater supplies in its contingency service area north of the Tuolumne River with surface
water received from Modesto Irrigation District. In addition, Modesto is also considering
augmenting its water supply for its water service customers south of the Tuolumne River by
participating in the development of a future regional surface water treatment facility with the
Turlock Irrigation District.

In the meantime, however, groundwater quality issues, including elevated levels of uranium and
arsenic, continue to threaten the City of Modesto’s groundwater supply. To protect its
groundwater and maintain groundwater as a viable drinking water source, Modesto has
formulated the BMOs for its management area described below.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Groundwater Quality Protection

The City of Modesto proposes to protect groundwater quality by developing and implementing
specific actions to identify potential sources of contamination and to develop a management plan
to control and curtail movement of contamination into and within the basin. The specific actions
may include the following:

= Develop a database and populate it with water quality data. Using the database
information, develop tools to map contaminated areas, as well as historic movement of
the contaminants.

= Formulate and implement a geologic assessment to better understand the basin's aquifer
characteristics and water movement and to evaluate and understand the sources of
contaminants. Detect potential changes in water quality that could affect the long-term
quality and quantity of the drinking water supply.

= Develop a well field management plan that will manage groundwater pumping to reduce
or eliminate contaminate movement into and within the Basin. Develop well design
criteria, including proper spacing and screening of wells to manage groundwater pumping
and the movement of contaminants.

Groundwater Levels

Groundwater levels, historically, were declining in this management area. Since 1995, the
importation of treated surface water to augment the groundwater supply has allowed the
groundwater levels to recover north of the Tuolumne River. A proposed surface water supply
may provide an opportunity for the recovery of the groundwater levels in the Turlock Subbasin.
However, future population growth in and around the management area will increase
groundwater consumption. To maintain groundwater levels in the management area, the City of
Modesto formulated the following management objectives:
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= Work with other entities in the subbasin to identify and protect potential groundwater
recharge areas.

= Evaluate the feasibility of groundwater recharge and conjunctive use projects including
the development of artificial recharge areas, conjunctive use projects, and storage tanks
with transmission mains for added reliability to the system.

=  Work with TID to evaluate the feasibility of developing a cooperative in-lieu recharge
and/or water exchange programs including the following:

0 The use of surface water to augment the groundwater supply in the Turlock
Subbasin.

0 Develop an exchange program to mix the groundwater of marginal quality (for
drinking water) with surface water and deliver it for agricultural use, golf courses,
parks, and other open space areas in exchange for a surface water supply for the
City of Modesto.

Water Conservation and System Improvement

The City of Modesto, under its Urban Water Management Planning function, will continue to
evaluate water conservation and metering opportunities to reduce water demands in the service
area. Modesto also plans to undertake a conveyance system interconnection improvement
project to connect isolated delivery systems to its delivery network. These actions will add
flexibility to the system and enable the City of Modesto to reduce pumping from the areas of
poor water quality and reduce movement of contaminants in the basin.

DENAIR COMMUNITY SERVICES DISTRICT

GOALS AND OBJECTIVES

The Denair Community Services District (CSD) is a community water system located in the
unincorporated town of Denair approximately four miles northeast of Turlock, in central
southern Stanislaus County.

The Denair CSD was formed on October 3, 1961 pursuant to California Government Code
Section 61000, et. seq. The Denair CSD is under the regulatory jurisdiction of the Department of
Health Services Stockton District Office. The Denair CSD has 1,250 non-metered active service
connections and 10 commercial metered connections at various locations.

The Denair CSD has an approximate population of 3300 people, according to the 2000 census.

All of the water for Denair CSD is supplied from five deep wells. The Denair CSD has produced
water, which continuously meets all State drinking water requirements. The objective of the
Denair CSD is to maintain the highest quality of water to meet all customers’ needs in the most
efficient and financially sound manner.
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ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Funding

In September 2003, the Denair CSD was awarded a grant under the Local Groundwater
Management Act of 2000 (AB 303) for $200,000.00.

With its AB 303 grant, Denair CSD constructed a nested monitoring (test) well. Information
from this two test wells, and other existing wells, will be used to support advancement of a
hydrogeologic model of the producing groundwater system and to monitor the quality and
quantity of groundwater produced from the alluvial aquifer sequences underlying Denair CSD.

Groundwater Monitoring:

Denair CSD developed its groundwater management program in 2001 with the drilling of a test
hole, subsurface interpretations of favorable aquifer sequences, and by creating formal guidelines
for residential developers to use to construct Denair CSD-required test and monitoring wells.
Due to inadequate funding, Denair CSD's program is currently limited to residential developers’
activities.

Proponents of residential development in 2002 recently constructed a nesting monitoring well.
This well was the first one constructed to meet the guidelines established by the Denair CSD as
part of its groundwater management program.

The Denair CSD provides proponents of residential development with guidelines for nesting
monitoring well construction. Denair CSD then approves or disapproves of the test well results
before a production well is planned and constructed. These test wells are required by Denair
CSD. Funding is also needed for Denair CSD to advance the characterization and test well
program in areas where residential development is not currently underway.

DELHI COUNTY WATER DISTRICT

GOALS AND OBJECTIVES
= Maintain water quality that meets all Federal and State requirements.

* Provide and plan for an adequate amount of water to meet existing and projected future
demands.

= Research methods which can help conserve water.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

= Monitor each well to insure that its water meets or exceeds all State and Federal
requirements.

= Check standing and pumping water levels on a regular basis to establish trends in
groundwater levels.

= The Delhi County Water District meters all users. This has had a tremendous effect in
conserving water supplies and eliminating waste.
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KEYES COMMUNITY SERVICES DISTRICT

GOALS AND OBJECTIVES

Maintain water quality that meets all Federal and State requirements.

Provide and plan for an adequate amount of water to meet existing and projected future
demands.

Determine the feasibility of using treated surface water in conjunction with well water.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Monitor each well to insure that its water meets or exceeds all State and Federal
requirements.

Check standing and pumping water levels on a regular basis to establish trends in the
groundwater levels.

Install water meters in the next few years to lower water usage. The installation of
meters in other communities of this size has resulted in water savings of 20 to 30 percent.
A reduction in water usage is needed to lessen the impact on groundwater levels and to
reduce the amount of water that is treated for arsenic.

Continue studies to determine the best method to remove arsenic from the well water.
All four of the Keyes CSD’s wells have arsenic levels that exceed the new Federal MCL
of 10 ppb. Arsenic levels vary roughly between 12 to 20 ppb.

HILMAR COUNTY WATER DISTRICT

GOALS AND OBJECTIVES

The Hilmar County Water District (HCWD) was established in 1965 under Division 12 of the
Water Code of the State of California for the purpose of providing potable water to the residents
of the Hilmar community. The HCWD also provides wastewater collection and treatment for the
community. The objective of the HCWD is “to provide safe, affordable and reliable drinking
water, wastewater, and storm drainage service”.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Closely monitor each potable water well to insure compliance with all water quality
standards as established by the EPA and the State of California.

HCWD’s customer base is fully metered and conservation pricing is in place to
encourage wise use of our water resource.

Continued participation in the Turlock Groundwater Basin Association.
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BALLICO COMMUNITY SERVICES DISTRICT

GOALS AND OBJECTIVES

The Ballico CSD is a community water system located in the unincorporated town of Ballico in
central northern Merced County. The Ballico CSD water system consists of one well and a
distribution system to serve approximately 50 residential connections. The objective of the
Ballico CSD is to provide safe, affordable and reliable drinking water service.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

The Ballico CSD will closely monitor the water well to insure compliance with all water quality
standards as established by the EPA and the State of California.

BALLICO-CORTEZ WATER DISTRICT

GOALS AND OBJECTIVES

The primary goal of the Ballico Cortez Water District (BCWD) is that groundwater will continue
to be a reliable, safe, efficient and effective water supply.

Groundwater is a vitally important resource to all irrigators within the BCWD. In the decades
between the 1950s and 1990s water levels dropped as a result of basin-wide pumping.
Groundwater levels appeared to have stabilized by the 1990s. Studies in 2003 confirmed that the
aquifer had reached equilibrium, but appear to have declined between 2002 and 2006. The
Board of Directors recognize that in future years land uses and groundwater uses may change
with the results that groundwater levels may again decline and groundwater quality may be
adversely impacted.

The BCWD recognizes that the Turlock Groundwater Basin is a shared resource and that it is
important for all users in the basin to continue to manage groundwater for the benefit of all.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

=  Water levels: Continue to participate in the Turlock Groundwater Basin Association
water level monitoring program.

= Water Quality: Be alert to existing and changing agricultural and industrial activities
within the BCWD, which may adversely affect groundwater quality.

= Conservation: Continue to encourage irrigators to conserve groundwater by use of
highly efficient irrigation methods and use of surface water purchased as available from
Turlock Irrigation District.

= Studies and Investigations: Continue singularly and in cooperation with other agencies
to study methods of avoiding and/or mitigating overdraft conditions.

= Public Out reach: Continue a program of public education, water conservation and
awareness of basin groundwater issues.
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TURLOCK IRRIGATION DISTRICT

GOALS AND OBJECTIVES

The Turlock Irrigation District (TID) utilizes groundwater and surface water conjunctively. As
such, it relies upon groundwater as a source of water in drier years, when surface water supplies
are less abundant. The TID endeavors to protect the quantity and quality of groundwater in its
irrigation service area, such that:

= Groundwater will continue to be a reliable, safe, efficient and cost effective water supply.

= Groundwater provides a high quality water supply to irrigation customers.

The TID recognizes that the Turlock Groundwater Basin is a shared resource and that it is
important for all users in the basin to continue to manage groundwater for the benefit of all.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Water Levels

= Continue to participate in the Turlock Groundwater Basin Association water level
monitoring program.

= Continue to monitor shallow groundwater levels located at section corners.
= Continue to provide drainage, as appropriate, so long as it is in accordance with the TID
rules and procedures, as well as the changing water quality regulatory requirements.
Water Quality

= Be alert to existing and changing activities within the Turlock Groundwater Basin which
may adversely affect groundwater quality.

= Continue to monitor changes to regulatory requirements, and provide comments, as
necessary, in these processes.

= Adjust practices, as necessary, to comply with regulatory requirements.

Conservation

= Continue to encourage the use of surface water supplies for irrigation purposes within the
District.

= Support urban agencies’ use of surface water supplies, where available, from the TID, in
addition to or in lieu of groundwater, for urban uses.

= Continue to participate in the Agricultural Water Management Council, and maintain the
TID Agricultural Water Management Plan.
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Studies and Investigations

= Continue to study, both individually and collectively with other agencies, methods for
protecting and preserving the quantity and quality of groundwater supplies within the
Basin including:

O avoiding and/or mitigating overdraft conditions;
groundwater quality and means of addressing water quality issues;
future water supply needs and availability;

water supply for urban uses; and

O O O O

river interactions and the affects upon the groundwater basin.

Public Outreach

= Continue to provide public education on water related issues including, but not limited to,
water conservation and awareness of basin groundwater issues.

= Continue participation in the Turlock Groundwater Basin Association.

MERCED IRRIGATION DISTRICT

GOALS AND OBJECTIVES

The Merced Irrigation District (Merced ID) shares the common goal of protecting the quantity
and quality of groundwater within the Turlock Groundwater Basin. The Merced ID will
continue to cooperate with other agencies in the Turlock Groundwater Basin to promote the
efficient use of water. The main objective of participation in the TGBA is to attain stable
groundwater levels and a reliable water supply.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

= Participate in the Turlock Groundwater Basin Association water level monitoring
program.

* Provide an incentive program for Merced ID water users to use surface water instead of
groundwater.

= Participate in Turlock Groundwater Basin Association activities.

STANISLAUS COUNTY

GOALS AND OBJECTIVES

The County of Stanislaus is represented by the Department of Environmental Resources (DER)
at TGBA meetings. Partnering with the TGBA in basin-wide groundwater management is
consistent with the Stanislaus County Board of Supervisors’ priority of ensuring a safe and
healthy community, facilitating economic development, and achieving multi jurisdictional
cooperation. To meet these priorities, Stanislaus County promotes and participates in TGBA
programs that:
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Preserve and protect the groundwater resource;

Enhance the understanding of groundwater resources through the gathering and sharing
of information; and

Provide factual information that may serve as a basis for land use decisions in the
groundwater basin.

ACTIVITIES CONDUCTED TO SUPPORT THESE OBJECTIVES

Public and Private Water Programs

Issue well permits for the construction of all new wells in the unincorporated areas.

Enforce the California Model Well Ordinance to insure proper well location, setback
distances, and proper well construction for all wells.

Serve as the Local Primacy Agency for the Stanislaus County small public water system
program (water systems with fewer than 200 service connections).

Oversee the cleanup of leaking underground fuel storage tank sites.

Respond to water related emergencies such as floods, droughts, and other conditions
which threaten the quality or quantity of drinking water.

Issue well destruction permits for and makes inspections of abandoned wells.

Conduct a program to inventory water wells and potential sources of contamination.

Other Activities

Participate in, and supports, local efforts to protect the groundwater basins in Stanislaus
County, and adjacent counties.

Serve as a resource for the general public (individuals and groups) to provide accurate
information and technical assistance in dealing with questions regarding water supply,
wells, and related groundwater issues.

Review and comments on land use activities that may impact groundwater resources.

Review and comments on environmental studies for projects that may impact
groundwater and surface water resources.
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PART 2.75. GROUNDWATER MANAGEMENT (CALIFORNIA WATER CODE SECTION 10750 ET SEQ.)

Chapter Title Section(s)
1 General PrOVISIONS ....cooouviiiiiieii ittt e 10750-70750.1
2 DETINITIONS. ...ttt e e e eerb e e e e e e eeenaraaeees 10752
3 Groundwater Management Plans............ccccocevieniiiincninncnicneenne. 10753-10753.1
4 FINANCES ..oooiiiiiiieieeiie et 10754-10754.3
5 MISCEIIANEOUS ...ttt e 10755-10755.4

Chapter 1. General Provisions

10750.

(a) The Legislature finds and declares that groundwater is a valuable natural resource in
California, and should be managed to ensure both its safe production and its quality. It is the
intent of the Legislature to encourage local agencies to work cooperatively to manage
groundwater resources within their jurisdictions.

(b) The Legislature also finds and declares that additional study of groundwater resources is
necessary to better understand how to manage groundwater effectively to ensure the safe
production, quality, and proper storage of groundwater in this state.

10750.2.
(a) Subject to subdivision (b), this part applies to all groundwater basins in the state.

(b) This part does not apply to any portion of a groundwater basin that is subject to groundwater
management by a local agency or a watermaster pursuant to other provisions of law or a court
order, judgment, or decree, unless the local agency or watermaster agrees to the application of
this part.

10750.4.
Nothing in this part requires a local agency overlying a groundwater basin to adopt or implement
a groundwater management plan or groundwater management program pursuant to this part.

10750.6.
Nothing in this part affects the authority of a local agency or a watermaster to manage
groundwater pursuant to other provisions of law or a court order, judgment, or decree.

10750.7.

(a) A local agency may not manage groundwater pursuant to this part within the service area of
another local agency, a water corporation regulated by the Public Utilities Commission, or a
mutual water company without the agreement of that other entity.
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(b) This section applies only to groundwater basins that are not critically overdrafted.

10750.8.
(a) A local agency may not manage groundwater pursuant to this part within the service area of
another local agency without the agreement of that other entity.

(b) This section applies only to groundwater basins that are critically overdrafted.

10750.9.

(a) A local agency that commences procedures, prior to January 1, 1993, to adopt an ordinance
or resolution to establish a program for the management of groundwater pursuant to Part 2.75
(commencing with Section 10750), as added by Chapter 903 of the Statutes of 1991, may
proceed to adopt the ordinance or resolution pursuant to Part 2.75, and the completion of those
procedures is deemed to meet the requirements of this part.

(b) A local agency that has adopted an ordinance or resolution pursuant to Part 2.75
(commencing with Section 10750), as added by Chapter 903 of the Statutes of 1991, may amend
its groundwater management program by ordinance or resolution of the governing body of the
local agency to include any of the plan components set forth in Section 10753.7.

10750.10.
This part is in addition to, and not a limitation on, the authority granted to a local agency
pursuant to other provisions of law.

Chapter 2. Definitions

10752,
Unless the context otherwise requires, the following definitions govern the construction of this
part:

(a) "Groundwater" means all water beneath the surface of the earth within the zone below the
water table in which the soil is completely saturated with water, but does not include water
which flows in known and definite channels.

(b) "Groundwater basin" means any basin identified in the department's Bulletin No. 118, dated
September 1975, and any amendments to that bulletin, but does not include a basin in which the
average well yield, excluding domestic wells that supply water to a single-unit dwelling, is less

than 100 gallons per minute.

(c) "Groundwater extraction facility" means any device or method for the extraction of
groundwater within a groundwater basin.
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(d) "Groundwater management plan" or "plan" means a document that describes the activities
intended to be included in a groundwater management program.

(e) "Groundwater management program" or "program" means a coordinated and ongoing activity
undertaken for the benefit of a groundwater basin, or a portion of a groundwater basin, pursuant
to a groundwater management plan adopted pursuant to this part.

() "Groundwater recharge" means the augmentation of groundwater, by natural or artificial
means, with surface water or recycled water.

(g) "Local agency" means any local public agency that provides water service to all or a portion
of its service area, and includes a joint powers authority formed by local public agencies that
provide water service.

(h) "Recharge area" means the area that supplies water to an aquifer in a groundwater basin and
includes multiple wellhead protection areas.

(1) "Watermaster" means a watermaster appointed by a court or pursuant to other provisions of
law.

(j) "Wellhead protection area" means the surface and subsurface area surrounding a water well or
well field that supplies a public water system through which contaminants are reasonably likely
to migrate toward the water well or well field.

Chapter 3. Groundwater Management Plans

10753.

(a) Any local agency, whose service area includes a groundwater basin, or a portion of a
groundwater basin, that is not subject to groundwater management pursuant to other provisions
of law or a court order, judgment, or decree, may, by ordinance, or by resolution if the local
agency is not authorized to act by ordinance, adopt and implement a groundwater management
plan pursuant to this part within all or a portion of its service area.

(b) Notwithstanding subdivision (a), a local public agency, other than an agency defined in
subdivision (g) of Section 10752, that provides flood control, groundwater management, or
groundwater replenishment, or a local agency formed pursuant to this code for the principal
purpose of providing water service that has not yet provided that service, may exercise the
authority of this part within a groundwater basin that is located within its boundaries within
areas that are either of the following:

(1) Not served by a local agency.

(2) Served by a local agency whose governing body, by a majority vote, declines to

exercise the authority of this part and enters into an agreement with the local public

agency pursuant to Section 10750.7 or 10750.8.
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10753.1.

Nothing in this part, or in any groundwater management plan adopted pursuant to this part,
affects surface water rights or the procedures under common law or local groundwater authority,
or any provision of law other than this part that determines or grants surface water rights.

10753.2.

(a) Prior to adopting a resolution of intention to draft a groundwater management plan, a local
agency shall hold a hearing, after publication of notice pursuant to Section 6066 of the
Government Code, on whether or not to adopt a resolution of intention to draft a groundwater
management plan pursuant to this part for the purposes of implementing the plan and
establishing a groundwater management program.

(b) At the conclusion of the hearing, the local agency may draft a resolution of intention to adopt
a groundwater management plan pursuant to this part for the purposes of implementing the plan
and establishing a groundwater management program.

10753.3.

(a) After the conclusion of the hearing, and if the local agency adopts a resolution of intention,
the local agency shall publish the resolution of intention in the same manner that notice for the
hearing held under Section 10753.2 was published.

(b) Upon written request, the local agency shall provide any interested person with a copy of the
resolution of intention.

10753.4.

(a) The local agency shall prepare a groundwater management plan within two years of the date
of the adoption of the resolution of intention. If the plan is not adopted within two years, the
resolution of intention expires, and no plan may be adopted except pursuant to a new resolution
of intention adopted in accordance with this chapter.

(b) For the purposes of carrying out this part, the local agency shall make available to the public
a written statement describing the manner in which interested parties may participate in
developing the groundwater management plan. The local agency may appoint, and consult with,
a technical advisory committee consisting of interested parties for the purposes of carrying out
this part.

10753.5.

(a) After a groundwater management plan is prepared, the local agency shall hold a second
hearing to determine whether to adopt the plan. Notice of the hearing shall be given pursuant to
Section 6066 of the Government Code. The notice shall include a summary of the plan and shall
state that copies of the plan may be obtained for the cost of reproduction at the office of the local
agency.
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(b) At the second hearing, the local agency shall consider protests to the adoption of the plan. At
any time prior to the conclusion of the second hearing, any landowner within the local agency
may file a written protest or withdraw a protest previously filed.

10753.6.

(a) A written protest filed by a landowner shall include the landowner's signature and a
description of the land owned sufficient to identify the land. A public agency owning land is
deemed to be a landowner for the purpose of making a written protest.

(b) The secretary of the local agency shall compare the names and property descriptions on the
protest against the property ownership records of the county assessors.

(c)

(1) A majority protest shall be determined to exist if the governing board of the local
agency finds that the protests filed and not withdrawn prior to the conclusion of the
second hearing represent more than 50 percent of the assessed value of the land within
the local agency subject to groundwater management pursuant to this part.

(2) If the local agency determines that a majority protest exists, the groundwater plan
may not be adopted and the local agency shall not consider adopting a plan for the area
proposed to be included within the program for a period of one year after the date of the
second hearing.

(3) If a majority protest has not been filed, the local agency, within 35 days after the
conclusion of the second hearing, may adopt the groundwater management plan.

10753.7.

(a) For the purposes of qualifying as a groundwater management plan under this section, a plan
shall contain the components that are set forth in this section. In addition to the requirements of
a specific funding program, any local agency seeking state funds administered by the department
for the construction of groundwater projects or groundwater quality projects, excluding programs
that are funded under Part 2.78 (commencing with Section 10795), shall do all of the following:

(1) Prepare and implement a groundwater management plan that includes basin
management objectives for the groundwater basin that is subject to the plan. The plan
shall include components relating to the monitoring and management of groundwater
levels within the groundwater basin, groundwater quality degradation, inelastic land
surface subsidence, and changes in surface flow and surface water quality that directly
affect groundwater levels or quality or are caused by groundwater pumping in the basin.
(2) For the purposes of carrying out paragraph (1), the local agency shall prepare a plan
to involve other agencies that enables the local agency to work cooperatively with other
public entities whose service area or boundary overlies the groundwater basin.

(3) For the purposes of carrying out paragraph (1), the local agency shall prepare a map
that details the area of the groundwater basin, as defined in the department's Bulletin No.
118, and the area of the local agency, that will be subject to the plan, as well as the
boundaries of other local agencies that overlie the basin in which the agency is
developing a groundwater management plan.
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(b)

(4) The local agency shall adopt monitoring protocols that are designed to detect changes
in groundwater levels, groundwater quality, inelastic surface subsidence for basins for
which subsidence has been identified as a potential problem, and flow and quality of
surface water that directly affect groundwater levels or quality or are caused by
groundwater pumping in the basin. The monitoring protocols shall be designed to
generate information that promotes efficient and effective groundwater management.

(5) Local agencies that are located in areas outside the groundwater basins delineated on
the latest edition of the department's groundwater basin and subbasin map shall prepare
groundwater management plans incorporating the components in this subdivision, and
shall use geologic and hydrologic principles appropriate to those areas.

(D
(A) A local agency may receive state funds administered by the department for
the construction of groundwater projects or for other projects that directly affect
groundwater levels or quality if it prepares and implements, participates in, or
consents to be subject to, a groundwater management plan, a basinwide
management plan, or other integrated regional water management program or
plan that meets, or is in the process of meeting, the requirements of subdivision
(a). A local agency with an existing groundwater management plan that meets the
requirements of subdivision (a), or a local agency that completes an upgrade of its
plan to meet the requirements of subdivision (a) within one year of applying for
funds, shall be given priority consideration for state funds administered by the
department over local agencies that are in the process of developing a
groundwater management plan. The department shall withhold funds from the
project until the upgrade of the groundwater management plan is complete.

(B) Notwithstanding subparagraph (A), a local agency that manages groundwater
under any other provision of existing law that meets the requirements of
subdivision (a), or that completes an upgrade of its plan to meet the requirements
of subdivision (a) within one year of applying for funding, shall be eligible for
funding administered by the department. The department shall withhold funds
from a project until the upgrade of the groundwater management plan is complete.

(C) Notwithstanding subparagraph (A), a local agency that conforms to the
requirements of an adjudication of water rights in the groundwater basin is in
compliance with subdivision (a). For purposes of this section, an "adjudication"
includes an adjudication under Section 2101, an administrative adjudication, and
an adjudication in state or federal court.

(D) Subparagraphs (A) and (B) do not apply to proposals for funding under Part
2.78 (commencing with Section 10795), or to funds authorized or appropriated
prior to September 1, 2002.

(2) Upon the adoption of a groundwater management plan in accordance with this part,
the local agency shall submit a copy of the plan to the department, in an electronic
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format, if practicable, approved by the department. The department shall make available
to the public copies of the plan received pursuant to this part.

10753.8.
A groundwater management plan may include components relating to all of the following:

(a) The control of saline water intrusion.

(b) Identification and management of wellhead protection areas and recharge areas.
(c) Regulation of the migration of contaminated groundwater.

(d) The administration of a well abandonment and well destruction program.

(e) Mitigation of conditions of overdratft.

(f) Replenishment of groundwater extracted by water producers.

(g) Monitoring of groundwater levels and storage.

(h) Facilitating conjunctive use operations.

(1) Identification of well construction policies.

(j) The construction and operation by the local agency of groundwater contamination
cleanup, recharge, storage, conservation, water recycling, and extraction projects.
(k) The development of relationships with state and federal regulatory agencies.

(1) The review of land use plans and coordination with land use planning agencies to
assess activities which create a reasonable risk of groundwater contamination.

10753.9.

(a) A local agency shall adopt rules and regulations to implement and enforce a
groundwater management plan adopted pursuant to this part.

(b) Nothing in this part shall be construed as authorizing the local agency to make a
binding determination of the water rights of any person or entity.

(c) Nothing in this part shall be construed as authorizing the local agency to limit or
suspend extractions unless the local agency has determined through study and
investigation that groundwater replenishment programs or other alternative sources of
water supply have proved insufficient or infeasible to lessen the demand for groundwater.

10753.10.

In adopting rules and regulations pursuant to Section 10753.9, the local agency shall consider the
potential impact of those rules and regulations on business activities, including agricultural
operations, and to the extent practicable and consistent with the protection of the groundwater
resources, minimize any adverse impacts on those business activities.

Chapter 4. Finances

10754,

For purposes of groundwater management, a local agency that adopts a groundwater
management plan pursuant to this part has the authority of a water replenishment district
pursuant to Part 4 (commencing with Section 60220) of Division 18 and may fix and collect fees
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and assessments for groundwater management in accordance with Part 6 (commencing with
Section 60300) of Division 18.

10754.2.
(a) Subject to Section 10754.3, except as specified in subdivision (b), a local agency that
adopts a groundwater management plan pursuant to this part, may impose equitable
annual fees and assessments for groundwater management based on the amount of
groundwater extracted from the groundwater basin within the area included in the
groundwater management plan to pay for costs incurred by the local agency for
groundwater management, including, but not limited to, the costs associated with the
acquisition of replenishment water, administrative and operating costs, and costs of
construction of capital facilities necessary to implement the groundwater management
plan.
(b) The local agency may not impose fees or assessments on the extraction and
replacement of groundwater pursuant to a groundwater remediation program required by
other provisions of law or a groundwater storage contract with the local agency.

10754.3.

Before a local agency may levy a water management assessment pursuant to Section 10754.2 or
otherwise fix and collect fees for the replenishment or extraction of groundwater pursuant to this
part, the local agency shall hold an election on the proposition of whether or not the local agency
shall be authorized to levy a groundwater management assessment or fix and collect fees for the
replenishment or extraction of groundwater. The local agency shall be so authorized if a
majority of the votes cast at the election is in favor of the proposition. The election shall be
conducted in the manner prescribed by the laws applicable to the local agency or, if there are no
laws so applicable, then as prescribed by laws relating to local elections. The election shall be
conducted only within the portion of the jurisdiction of the local agency subject to

groundwater management pursuant to this part.

Chapter 5. Miscellaneous

10755.
(a) If a local agency annexes land subject to a groundwater management plan adopted
pursuant to this part, the local agency annexing the land shall comply with the
groundwater management plan for the annexed property.
(b) If a local agency subject to a groundwater management plan adopted pursuant to this
part annexes land not subject to a groundwater management plan adopted pursuant to this
part at the time of annexation, the annexed territory shall be subject to the groundwater
management plan of the local agency annexing the land.
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10755.2.
(a) It 1s the intent of the Legislature to encourage local agencies, within the same
groundwater basin, that are authorized to adopt groundwater management plans pursuant
to this part, to adopt and implement a coordinated groundwater management plan.
(b) For the purpose of adopting and implementing a coordinated groundwater
management program pursuant to this part, a local agency may enter into a joint powers
agreement pursuant to Chapter 5 (commencing with Section 6500) of Division 7 of Title
1 of the Government Code with public agencies, or a memorandum of understanding with
public or private entities providing water service.
(c) A local agency may enter into agreements with public entities or private parties for
the purpose of implementing a coordinated groundwater management plan.

10755.3.

Local agencies within the same groundwater basin that conduct groundwater management
programs within that basin pursuant to this part, and cities and counties that either manage
groundwater pursuant to this part or have ordinances relating to groundwater within that basin,
shall, at least annually, meet to coordinate those programs.

10755.4.

Except in those groundwater basins that are subject to critical conditions of groundwater
overdraft, as identified in the department's Bulletin 118-80, revised on December 24, 1982, the
requirements of a groundwater management plan that is implemented pursuant to this part do not
apply to the extraction of groundwater by means of a groundwater extraction facility that is used
to provide water for domestic purposes to a single-unit residence and, if applicable, any dwelling
unit authorized to be constructed pursuant to Section 65852.1 or 65852.2 of the Government
Code.
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