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FOREWORD

The Central Sacramento County Groundwater Basin stakeholders, in coordination with the Sacra-
mento County Water Agency and the Water Forum Successor Effort have developed the Central 
Sacramento County Groundwater Management Plan (CSCGMP). The CSCGMP represents a critical 
step in establishing a framework for maintaining a sustainable groundwater resource for the various 

users overlying the basin in Sacramento County between the American 
and Cosumnes Rivers. It includes specific goals, objectives, and an 
action plan to provide a “road map” for the governance body as the 
steps necessary to manage the basin are taken in coordination with 
the various stakeholders. This Executive Summary is an outreach com-
ponent of the CSCGMP that brings forth the essence of the CSCGMP 
in a similar format but in a condensed manner that still allows a basic 
level of understanding. The reader is encouraged to refer to the larger 
CSCGMP document if additional detail is needed.

INTRODUCTION

The CSCGMP is the result of over a decade of negotiations and agreements between 
stakeholders in the region. In 2000, the Water Forum Agreement (WFA) was signed 
by regional stakeholders, and the Water Forum Successor Effort (Successor Effort) 
was formed to continue forward in regional water supply planning.

The WFA laid the foundation for the Successor Effort. One of the responsibilities 
of the Successor Effort was to facilitate negotiations among stakeholders in the 
Central Sacramento County Groundwater Basin (Central Basin) that would 
lead to the creation of a groundwater basin governance body. This governance 
body would be responsible for the protection, health and long-term viability 
of the underlying groundwater as a sustainable resource for both current and 
future users. Figure ES-1 shows the locations of the groundwater basins 
within Sacramento County. 

Under the aegis of the Successor Effort, the Central Sacramento County 
Groundwater Forum (CSCGF) was formed in February 2002 to provide recom-
mendations on a basin governance body to the Successor Effort. Following 
concurrence by the Successor Effort, this recommendation would be adopted 
by the appropriate agencies.
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What is required in a GMP?

The GMP is a tool used to help ensure a long-term reli-
able water supply for rural domestic, agricultural, urban, 
business/industrial, environmental, and development 
uses in the region. The California Water Code (CWC) 
requires that a GMP contain numerous technical provi-
sions which are briefly summarized as follows:

■ An inventory of water supplies and a description of 
water uses within a given region. This information 
is summarized in a water balance showing overall 
water demands and available water supplies.

■ Basin Management Objectives (BMOs) that are 
designed to protect and enhance the ground-
water basin.

■ Monitoring and management programs that ensure 
the BMOs are being met.

■ Description of stakeholder involvement and public 
information plan and programs for the ground-
water basin.

How does a GMP benefi t the basin 
stakeholders?

The CSCGMP provides information related to planning 
activities currently taking place in the Central Basin. 
This information serves the following purposes:

■ It provides a management plan for the protection 
and preservation of groundwater resources. 

■ It underscores stakeholder interests and objec-
tives.

■ It ensures protection of groundwater quantity 
and quality.

■ It assists in monitoring and maintaining ground-
water elevations. 

WATER RESOURCES SETTING

Physical Setting
Unique to Sacramento County are three major rivers 
each acting as a major source of recharge for the 
groundwater basin underlying the county. In some 
instances, the recharge process creates natural dividing 
lines along the rivers that can be used to delineate 

The CSCGF stakeholder interest groups included rep-
resentatives in the following areas:

■ Agricultural
■ Agricultural Residential Groundwater Users
■ Business Interests
■ Environmental/Community Organizations
■ Local Government/Public Agencies
■ Water Purveyors

The total number of stakeholder representatives was 
approximately 40 people. These representatives met 
monthly for approximately three years at which time 
a decision was made to create an Advisory Commit-
tee, composed of CSCGF stakeholders, to develop a 
groundwater management plan for the Central Basin. 
The Advisory Committee spent approximately one 
year in developing the CSCGMP for adoption by the 
full CSCGF. 

PURPOSE OF GMP

A Groundwater Management Plan (GMP) is a planning 
tool that assists overlying water providers in maintain-
ing a safe, sustainable and high quality groundwater 
resource within a given groundwater basin. This 
CSCGMP is intended to be adaptive to changing 
conditions within the groundwater basin and will be 
updated and refined over time to reflect progress made 
in achieving the CSCGMP’s objectives.
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Figure ES-1.  Sacramento County Groundwater Basins
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the individual sub-basins (i.e., North, Central, and 
South Basin as shown in Figure ES-1). Groundwater 
underlying the North Basin is currently managed by 
the Sacramento Groundwater Authority. Efforts are 
underway in the South Basin, led by the Southeast 
Sacramento County Agricultural Water Authority, to 
develop a groundwater management plan in accordance 
with the CWC and the provisions of the WFA.

The Central Basin
The Central Basin is made up of a variety of groundwa-
ter users (i.e., agriculture, agricultural residential, urban, 
and environmental). The Central Basin boundary was 
defined by the Sacramento County groundwater model 
that was used in the Water Forum process and took into 
account the hydrogeologic boundaries and the political 
boundaries of organized water purveyors/districts, cities 
(where they retail water within their boundaries), and 
the County of Sacramento. 

In October 2004, the Sacramento County Water Agency 
(SCWA) adopted a GMP for the portion of the Central 
Basin that is served water through Zone 40 of the 
SCWA. The Zone 40 GMP was done to measure the 
effectiveness of the conjunctive use program outlined in 
the Zone 40 Water Supply Master Plan and for the pur-
pose of seeking state grant funding to help finance large 
infrastructure projects that would benefit groundwater 
underlying the Central Basin. At the time of its adoption, 
the Zone 40 GMP recognized that a Central Basin GMP 
was necessary to meet the needs and interests of all 
the stakeholders in the Central Basin.

Groundwater underlying the Central Basin is con-
tained within a shallow aquifer (Modesto Forma-
tion) and in a deep aquifer (Mehrten Formation). 
Groundwater is located from 20 to 100 feet below 
the ground surface depending on when and where the 
measurement is taken. The shallow aquifer is typically 
used for private domestic wells and typically requires 
no treatment. The deep aquifer is separated from the 
shallow aquifer by a discontinuous clay layer that 
serves as a semi-confining layer. The deep aquifer 
typically requires treatment for iron and manganese, 

which may cause mineral deposits and affect the 
taste of water. Figure ES-2 contains a conceptual 
diagram of the aquifer.

Intensive use of groundwater over the past 60 years 
has resulted in a general lowering of groundwater eleva-
tions. Over time isolated groundwater depressions have 
grown and coalesced into a single cone of depression 
that is centered in the southwestern portion of the 
Central Basin (see Figure ES-3 for Sacramento County 
Groundwater Elevations).

How does the CSCGMP address 
groundwater contamination problems in 
the Central Basin?

There are several sources of groundwater contamina-
tion within the Central Basin. These sources include: 
Mather Field, Aerojet, Boeing, the former Sacramento 
Army Depot, the Union Pacific railyards, and present 
and former landfills. The known extent of groundwater 
contamination and landfill sites are shown on Figure 
ES-4. The CSCGMP addresses the concerns well 
owners have regarding the potential for groundwater 
contamination threatening their wells. 

Supply and Demand
The CSCGMP identifies available water supplies to meet 
the water demands of users within the basin. Water 
supplies include surface water, groundwater, recycled 
water, and remediated groundwater. Water demand is 
a result of rural, agricultural, private industrial, environ-
mental, and urban activities. Demand reduction is being 
accomplished through water conservation measures 
identified in the WFA.

How much water supply does the Central 
Basin have?

Water supplies have been quantified in some detail 
in the CSCGMP. Availability and reliability of surface 
water is dependent on the particular contract or water 
right and the hydrologic year type (e.g., wet or dry 
years). Figure ES-5 summarizes surface water supplies 
available to each of the surface water purveyors and 
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identifies the river source from which they originate. 
Based on existing and projected contract and water right 
entitlements, the total surface water supply available to 
the Central Basin is approximately 350,000 AF/year.

In addition to surface water supplies, the Water Forum 
determined the estimated long term average annual 
sustainable yield of groundwater from the Central 
Basin to be 273,000 acre-feet per year (AF/year). 
Currently, groundwater extractions are estimated to 
be 250,000 AF/year.

Recycled water use in the Central Basin is planned 
for up to 4,400 AF/year by 2030. The Sacramento 

Figure ES-2.  Hydrogeologic Cross Section

Regional County Sanitation District is currently 
developing a Recycled Water Master Plan that will 
evaluate the feasibility of increased recycled water 
use in the County.

Water that is extracted for purposes of groundwater 
contamination clean-up activities is included in the 
overall sustainable yield of the Central Basin aquifer. 
In-basin use of remediated groundwater is an objec-
tive of the CSCGMP. This issue is addressed more 
fully in the Groundwater Contamination Monitoring 
and Collaboration Program summarized in the Plan 
Implementation section.

swaterman
Highlight

swaterman
Sticky Note
Central Basin sustainable yield
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Figure ES-3.  Spring 2004 Sacramento County Groundwater Elevation Contour Map
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Figure ES-4.  Known Extent of Contamination
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How are water demands calculated?

Water demands are determined using various meth-
ods based on identified uses of water. For instance, 
agricultural demands can vary significantly based on 
crop type. For agricultural-residential water users, 
demands are based on indoor usage, the amount of 
landscaped area around the home, and the amount 
of irrigated pasture for parcels that maintain livestock 
or other farm animals. Urban water demands are typi-
cally based on land use and zoning. Private industry 
and park district water demands are specific to the 
type of activity taking place at each site. Existing and 
future average annual water supply and demand is 
summarized in Figure ES-6a and ES-6b below. The 
graphs indicate that supplies meet demands and fluc-
tuate depending on dry and wet hydrologic conditions, 
reflecting the conjunctive use of groundwater and 
surface water over the Central Basin by the various 
water purveyors and urban demand reductions during 

City of Sac
 130,220 

Zone 40
 15,000 

Zone 40
 15,000 

City of Sac
 50,716 

City of Sac
 26,460 

Zone 40
 14,600 

Zone 40
 5,200 

Cal-Am
 2,580 

Golden State
 5,000 

Zone 40
 15,000 

Rancho Murieta
 6,580 

OHWD
 4,000 

Zone 40
 9,300 

City of Folsom
 22,000 

City of Folsom
 7,000 City of Folsom

 5,000 

American River

Sacramento River

Cosumnes River

Total Amount

10,580 AF

96,976 AF

226,100 AF

333,656 AF

dry years. (In Figure ES-6b, conditions in 2030 
demonstrate more clearly the results of existing and 
planned conjunctive use programs in full effect at that 
time). These demands also reflect the implementa-
tion of Best Management Practices (BMPs) for water 
conservation that are described in the WFA.

MANAGEMENT PLAN ELEMENTS

A goal of the CSCGMP is to ensure a viable groundwater 
resource for beneficial uses including water for pur-
veyors, agricultural, agricultural residential, industrial, 
and municipal supplies that support the WFA’s coequal 
objectives of providing a reliable and safe water supply 
and preserving the fishery, wildlife, recreational, and 
aesthetic values of the lower American River. In addi-
tion, the CSCGMP recognizes the need to maintain and 
enhance flows in the Cosumnes River because of its 
ecological significance. 

Figure ES-5.  Summary of Surface Water Rights and Contracts
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Basin Management Objectives
Basin Management Objectives (BMOs) are used to help 
achieve groundwater basin goals. Five BMOs provide 
the foundation for the CSCGMP:

1) Maintain a long-term average groundwater extrac-
tion rate of 273,000 AF/year.

2) Establish specific minimum groundwater elevations 
within all areas of the basin consistent with the 
Water Forum “Solution.”

3) Protect against any potential inelastic land surface 
subsidence.

4) Protect against any adverse impacts to surface 
water flows.

5) Develop specific water quality objectives for several 
constituents of concern.

Each of these objectives is fully described in Section 3 
of the CSCGMP.

Program Component Action Items
The Program Components listed below provide specific 
action items that will be implemented to help achieve 
the Basin Management Objectives. 

Stakeholder involvement - several means of achieving 
broad stakeholder participation in the management of 
the Central Basin will be used, including: 1) involving 
the public, 2) involving other agencies within and 
adjacent to the Central Basin, 3) using advisory com-
mittees, 4) developing relationships with state and 
federal agencies, and 5) pursuing a variety of partner-
ship opportunities.

Monitoring program - a good monitoring program is 
capable of assessing the current status of the basin and 
predicting responses in the basin as a result of future 
management actions. The CSCGMP includes actions 
related to monitoring of groundwater elevations, ground-
water quality, the potential for land surface subsidence 
resulting from groundwater extraction, and developing 
a better understanding of the relationship between 
surface water and groundwater along the American, 
Cosumnes, and Sacramento Rivers.

Groundwater quality protection - groundwater quality 
protection is critical to ensuring a sustainable groundwater 
resource. Groundwater quality protection includes: 1) the 
prevention of contamination from entering the groundwater 
basin, and 2) the remediation of existing contamination. 

Groundwater sustainability - the CSCGMP seeks to 
maintain or increase the amount of groundwater stored 
in the basin over the long-term. The WFA’s ground-
water management element provides a framework by 
which the groundwater resource in the Sacramento 
County-wide basin can be protected and used in a 
sustainable manner. 

Planning integration - it is important to integrate water 
management planning on a regional scale (i.e., the 
development of an Integrated Regional Water Manage-
ment Plan). The WFA provides a regional conjunctive use 
framework with commitments from individual purveyors 
concerning groundwater and surface water operations, 
including limitations on surface water diversions from 
the lower American River during dry years. 



ES-10

Executive Summary

Figure ES-6a.  2005 Annual Average Water Balance

2005 Dry Year Water Supplies
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Figure ES-6b.  2030 Annual Average Water Balance
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PLAN IMPLEMENTATION

An important element of a GMP is the establishment 
of trigger points and remedies necessary to fully imple-
ment the BMOs. Many of the remedies set forth in this 
GMP involve coordination with other local, state, and 
federal agencies. This coordination will begin upon 
adoption of the CSCGMP by the governance body.

BMO Trigger Point Activities
Trigger Point activities involve monitoring and assessing 
trends in the basin to determine the adequacy of the 
monitoring network for meeting the goals and objectives 
of the CSCGMP. These assessments will be made as 
new monitoring data become available for review by 
the basin governance body and results documented 
in an annual State of the Basin report. As mentioned 
in the introduction, this GMP is adaptive and relies 
on monitoring data, evaluation of remedies based on 
monitoring data and input from basin stakeholders. It 
requires that the basin be managed in a manner that 
makes the most practical sense in light of on-going 
collection and analysis of data.

Protection of Privately Owned Wells
The CSCGMP includes two programs that were negoti-
ated by the stakeholders in the Central Sacramento 
County Groundwater Forum: the Well Protection Pro-
gram and the Groundwater Contamination Monitoring 
and Collaboration Program. 

How is an existing private well protected?

The Well Protection Program grew out of discussions 
that took place in the CSCGF and stems from the 
need to protect domestic and agricultural irrigation 
wells. Protection of existing privately owned wells is 
of fundamental importance to the stakeholders of the 
CSCGF. As part of this program, a trust fund will be 
put in place to cover costs of deepening or replacing 
any existing well that provides water for agricultural or 
domestic use that may be impacted by future develop-
ment. The trust fund revenue will be generated from a 
fee assessed on every new building permit and permit 

to drill a new well. In 2005, the fee is estimated to be 
less than $100 per equivalent dwelling unit (e.g. single 
family home) within the basin.

How is the private well owner kept 
notifi ed of groundwater contamination 
clean-up efforts?

The Groundwater Contamination Monitoring and 
Collaboration Program is focused on maintaining a 
clear line of communication between the designated 
Responsible Parties for groundwater contamination 
clean-up activities and private well owners. The pro-
gram encourages the use of remediated groundwater in 
urbanized areas to keep the groundwater in the basin. 
This program also envisions the Regional Water Quality 
Control Board requiring designated Responsible Parties 
to survey private wells within 2,000 feet of any identi-
fied contamination plume. Assistance will also come 
from the Sacramento County Environmental Manage-
ment Department (EMD). EMD is encouraged to exer-
cise the strictest vigilance to ensure that all permitting 
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requirements are enforced and that, if requirements 
are not met, EMD will undertake whatever rigorous 
enforcement actions are effective.

Basin Governance Body
The governance body is responsible for implementing the 
actions contained within this CSCGMP. The governance 
body will initiate the trust fund of the Well Protection 
Program, take over its administration, and provide annual 
reporting on the program. In addition, it will pursue any 
grant opportunities available to the Central Basin and 
participate in the Integrated Regional Water Manage-
ment Plan that is currently underway. This is a regional 
planning document that is a prerequisite if a region is 
to  pursue Proposition 50 implementation grant monies. 
Lastly, the governance body will collect, evaluate, and 
report on all of the data and management activities that 
have been taken in the Central Basin once a year in a 
State-of-the-Basin Report.

Plan Implementation Costs
First year program startup costs are estimated at 
$280,000. This is essentially 1.2 full-time people 
working throughout the year on setting up monitoring 
programs, taking measurements, compiling data, and 
reporting data. Future program costs will be evaluated 
on an annual basis by the basin governance body. 
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subjective and is based on identifying problems and 
the amount of water needed to remedy the problems. 
For instance, water from the East Sacramento County 
Replacement Water Supply Project (see Section 2.3.9) 
provides a water supply during early fall to pre-wet the 
river prior to the first storm event to facilitate flow in 
the river when the first storm event occurs.

Environmental water requirements for other natural and 
restored streams in the area, such as the Upper Laguna 
Creek Multi-Functional Corridor, have not been defined. 
If environmental water needs are identified in the future 
they will be addressed by the basin governance body.

2.6 WATER BALANCE

In preceding sections, water supplies and demands 
were discussed based on information provided by par-
ticipating water purveyors and information developed as 
part of the Water Forum process and the SCWA Zone 40 
WSMP. Water supplies for the Central Basin come from 
surface water entitlements, groundwater, and recycled 
water. As shown in Table 2-1, the current estimated 
surface water entitlements for use in the Central Basin 
are 350,000 AF/year (assumes maximum availability 
of surface water in above normal to wet years, with 
no CVP reductions); the estimated long-term average 
groundwater pumping limit, as established by the 
WFA, is 273,000 AF/year; and the estimated recycled 
water supply is 4,400 AF/year. Therefore, the total 
estimated annual water supply for the Central Basin 
is 627,400 AF/year.

Current and projected future supplies and demands in 
the Central Basin also are shown in Figure 2-25 and 
Figure 2-26. These demands are based on applied 
water for agriculture and delivered water for M&I use, 
which are greater than the actual amount of water 

consumed by these demand centers. For example, not 
all water applied to crops is used by the plants or evapo-
rated – some of the water returns to the water supply, 
either through percolation to the groundwater table or 
through drainage return flow into the rivers. Similarly, 
not all of the water delivered to homes is consumed, as 
some of it flows through the sewer system (or leachfield) 
and some water used for landscaping percolates to the 
groundwater table. Although some modeling studies 
have been performed to help quantify the difference 
between applied/delivered water and consumed water, 
additional studies will be required (as discussed in the 
following sections of this report) prior to incorporating 
these data into Central Basin planning efforts.

Current and future water balances can be estimated by 
comparing supplies and demands for the Central Basin 
(Figures 2-25 and 2-26). Overall, the water balances 
show that supplies should be sufficient to meet both 
current and future demands to 2030. However, it is 
important to note that meeting water demands depends 
on more than simply having sufficient supplies. Meeting 
specific demands also requires the necessary infrastruc-
ture, as well as an appropriate institutional and political 
framework, to enable water resources in the Central Basin 
to be delivered and managed in a sustainable manner. In 
some cases, existing and future water wholesale agree-
ments between various water purveyors will be necessary 
to move surface water supplies throughout the Central 
Basin14. Given the anticipated growth and potential 
environmental needs of the Central Basin, significant 
new infrastructure will be required as identified in the 
various water supply master plans for water purveyors 
with boundaries that lie within the Central Basin. The 
following chapters of this report present groundwater 
management objectives for the Central Basin and the 
programs and policies that will be developed to achieve 
these objectives.

14  This specifically applies to purveyor areas within the City of Sacramento’s American River POU and purveyor areas within 
Zone 40. See individual water supply master plans for the City of Sacramento and Zone 40 for specific information on how 
much water is planned for wholesale to affected water purveyors.
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Figure 2-25.  Annual Average Water Balance for the Central Basin - 2005 Water Balance         
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Figure 2-26.  Annual Average Water Balance for the Central Basin - 2030 Water Balance

2030 Dry Year Water Supplies

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

A
cr

e-
fe

et

Recycled Water

Environmental

Surface Water

Groundwater

2030 Dry Year Water Demands

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

A
cr

e-
fe

et

Environmental

Agricultural-
Residential

Urban

Agricultural

2030 Wet Year Water Supplies

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

A
cr

e-
fe

et

Recycled Water

Environmental

Surface Water

Groundwater

2030 Wet Year Water Demands

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

500,000

A
cr

e-
fe

et

Environmental

Agricultural-
Residential

Urban

Agricultural



3. M
anagem

ent Plan Elem
ents

Management Plan Elements

















































4. Plan Im
plem

entation

Plan Implementation





























5. References

References










