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1.0 INTRODUCTION 
 

1.1 DISTRICT DESCRIPTION AND OVERVIEW 

1.1.1 Diablo Water District 

Diablo Water District (District), formed in 1953 as the Oakley County Water District and in 
1993 changed its name to Diablo Water District, is located on the southern shore of the San 
Joaquin River Delta, midway between San Francisco and Sacramento in eastern Contra Costa 
County (Figure 1-1).  The District’s current service area encompasses approximately 17 square 
miles and includes the City of Oakley (incorporated on July 1, 1999) and other unincorporated 
areas, and provides service to over 28,000 people and approximately 8,500 water connections 
(CDM, 2005).   
 
The District’s primary objective is to provide a safe and reliable supply of water to the citizens 
and businesses of Oakley and the unincorporated portions of its service area.  Most of the water 
delivered by the District is surface water supplied by Contra Costa Water District (CCWD), 
which is treated at the Randall-Bold Water Treatment Plant.  Since 2006, the District’s surface 
water source has been supplemented by groundwater from the Glen Park municipal well.  Water 
from the well is conveyed and blended with treated surface water and then distributed through 
the main municipal system serving the City of Oakley.  Expanded use of groundwater is an 
objective of the District under its Well Utilization Project in which it seeks to develop up to 6 – 7 
million gallons per day of well capacity to supplement surface water and improve reliability, 
drought supply, and operating flexibility of its system.  Outside of its main distribution system, 
in unincorporated areas, the District owns and/or operates a number of small community wells. 
 
The District’s current service area and Sphere of Influence (SOI) are shown on Figure 1-2, along 
with the boundaries of other public water agencies in northeastern Contra Costa County.  The 
District’s Urban Water Management Plan (UWMP) contains projections of population growth 
and water demand and supply from 2005 to 2040 (CDM, 2005).  Water demand within the 
District’s SOI is expected to increase significantly as the population increases from about 28,000 
in 2005 to 75,000 in 2040.  This includes about 50,000 residents within the existing City of 
Oakley limits, 18,000 within the City’s expansion areas, and 7,000 in areas outside the City such 
as Knightsen and Bethel Island, portions of which are served by the District (CDM, 2005).  The 
projected population growth corresponds to an annual growth rate of 4.8 percent. 

1.1.2 Authority for Groundwater Management 

The District is a local public agency that provides water service to customers within its service 
area.  As a result of Assembly Bill (AB) 3030, the California Water Code (CWC), Section 10750 
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et. seq., provides local agencies with the authority to adopt and implement groundwater 
management plans.  As described further below, the CWC was subsequently amended as a result 
of Senate Bill (SB) 1938 (Machado), effective January 2003.  On June 28, 2006, the District 
Board of Directors voted to adopt a resolution of intention to prepare a groundwater management 
plan, in accordance with the requirements of the CWC.  This document embodies the District’s 
Groundwater Management Plan (Plan). 

1.1.3 Plan Purpose 

The purpose of the Plan is to provide a management framework for maintaining a high quality, 
reliable, and sustainable supply of groundwater within the District’s sphere of influence.  To 
accomplish this, the District intends to manage groundwater conjunctively with its surface water 
resources and support basin management objectives (BMOs) directed toward the sustainability of 
groundwater supplies on regional and local scales (e.g., groundwater basin and subbasin).  
Groundwater management involves coordinated actions related to groundwater withdrawal, 
replenishment, and protection to achieve long-term sustainability of the resource without 
detrimental effects on other resources and the environment.  This Plan sets forth the framework 
and related actions necessary to accomplish the District’s purposes while satisfying regional 
BMOs. 

1.2 OVERVIEW OF REGIONAL WATER RESOURCE PLANNING 

The District participates in a variety of regional water management activities.  Most notably, it is 
one of eleven public agencies that comprise the East County Water Management Association 
(ECWMA), which includes water purveyors in the eastern portion of Contra Costa County 
(Figure 1-2).  The ECWMA was formed in 1995 to identify and evaluate potential water 
management strategies to meet future water needs in the area.  In addition to the Diablo Water 
District, the member agencies include: City of Antioch, City of Brentwood, City of Pittsburg, 
Byron-Bethany Irrigation District, Town of Discovery Bay, Contra Costa County Water Agency, 
CCWD, Delta Diablo Sanitation District, East Contra Costa Irrigation District, and Ironhouse 
Sanitary District. 
 
The ECWMA prepared a report entitled “Phase II East County Water Supply Management 
Study” (CH2M Hill, 1996) in response to projected growth in population and water demand in 
eastern Contra Costa County.  The report focuses on the water resources, treatment, and 
infrastructure that will be required to respond to the increased water demand due to urbanization 
in the eastern portion of the County.  Although a number of the ECWMA agencies use some 
groundwater, the primary source of water supply is surface water delivered by CCWD through 
Central Valley Project (CVP) contracts or an agreement with ECCID (City of Brentwood). 
 
The ECWMA member agencies participated in the preparation of the East Contra Costa County 
Functionally Equivalent Integrated Regional Water Management Plan (IRWMP) consisting of 
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existing local and regional planning documents, which was completed in July 2005.  Completion 
of the Functionally Equivalent IRWMP enabled the ECWMA members to apply for a 
Proposition 50, Chapter 8 regional grant (CCWD, 2005).  Eight eastern Contra Costa County 
agencies, including Diablo Water District, have projects to be included in the grant application. 
 
The District receives its surface water supplies from CCWD and most of its service area is 
located within the CCWD boundaries (Figure 1-3).  Current and projected future water supplies 
available to the District are summarized in CCWD’s 2005 UWMP (CCWD, 2005), in addition to 
Diablo Water District’s 2005 UWMP. 

1.3 DIABLO WATER DISTRICT WATER SUPPLIES 

In 1953, the residents of Oakley formed the Oakley County Water District, an independent local 
government agency  (City of Oakley web site, www.ci.oakley.ca.us, 2006).  In 1993, the Oakley 
Water District became the Diablo Water District.  The District’s water system currently consists 
of transmission and distribution pipelines, two water storage reservoirs (2.5 and 5 million 
gallons) built in 1986 and 1990, respectively, one active municipal supply well, pumping 
facilities, and a water treatment facility.  The Randall-Bold Water Treatment Plant (RBWTP), 
owned jointly by the District (37.5 percent) and Contra Costa Water District (62.5 percent), 
began service in 1992.  Diablo Water District has an initial maximum treatment plant capacity 
allocation from the RBWTP of 15 million gallons per day (mgd) with a future maximum 
allocation of 33 mgd. 
 
In 1998, the Los Vaqueros Reservoir was placed into service by Contra Costa Water District.  
The reservoir provides up to three months of emergency water storage for Diablo Water District.  
In addition to surface water from CCWD, the Diablo Water District’s system also utilizes water 
from one municipal well (Glen Park Well) that began production in July 2006.  The percentage 
of water used from each supply source will vary as a function of the District’s planned 
management strategy for its water resources.  The District also operates and/or owns several 
wells that serve small community water systems as regulated by Contra Costa County 
Environmental Health Division.   
 
Prior to completion of the Glen Park Well, the sole water supply source for the District’s 
municipal customers was provided by CCWD.  The District receives untreated CCWD water 
through an agreement with CCWD.  While the District does not have a written quantity 
guarantee of supply from CCWD, it does have the right to draw up to 30 mgd from the RBWTP 
during normal years to meet maximum day water demands within its system.  CCWD has a full 
commitment from the Central Valley Project of 195,000 acre-feet per year and provides water to 
central and eastern Contra Costa County via the Contra Costa Canal. 
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In 2004, the District initiated the first phase of the Well Utilization Project (CDM, 2004) 
consisting of planning, construction, and testing of the Glen Park well, design of a blending 
facility at RBWTP, and a pipeline from the well to the blending facility.  The purpose of the 
project is to construct wells to supplement the District’s surface water supply with groundwater.  
The groundwater supply will replace a portion of the treated surface water and provide an 
emergency supply in the event of drought reductions of surface supplies or an outage of the 
RBWTP.   
 
The first phase of the Well Utilization Project was completed in 2006 with the commissioning of 
the Glen Park well.  Subsequent phases will add more wells and supply pipelines to the extent 
that groundwater quality is found to be favorable at prospective sites and increased pumping 
does not adversely affect local and regional groundwater resources.  If these conditions were 
met, the project would provide a total groundwater supply for the District of up to 7,800 acre-feet 
per year at build-out.  Thus, for maximum average day water use, the District would have 
available 15 mgd from the RBWTP and 7 mgd from wells installed under the Well Utilization 
Project.  

1.4 LEGISLATION RELATED TO GROUNDWATER MANAGEMENT PLANS 

The Legislature enacted legislation in 1992 (AB 3030) and 2002 (SB 1938), now incorporated in 
the CWC Section 10753, et seq. to encourage local public agencies to adopt plans to manage 
groundwater resources within their jurisdictions.  The District has prepared this Groundwater 
Management Plan to be compliant with AB 3030 and revisions to the CWC that resulted from 
SB 1938. 
 
SB 1938 provides that adoption of a groundwater management plan will be a prerequisite to 
obtaining funding assistance for groundwater projects from funds administered by California 
Department of Water Resources (DWR).  To comply with SB 1938, a groundwater management 
plan must include components that address monitoring and management of water levels, 
groundwater quality degradation, inelastic land subsidence, and changes in surface flows and 
quality that either affect groundwater or are affected by groundwater pumping.  SB 1938 
specifies that groundwater management plans contain provisions to cooperatively work with 
other public (and presumably private) entities whose service area or boundary overlies the 
groundwater basin.  Provisions must also be made to allow participation by interested parties in 
development of the plan.  The plan must include mapping of the groundwater basin, as defined in 
DWR’s Bulletin 118, along with the boundaries of the local agencies that overlie the basin.  In 
this case, the Plan focuses on that portion of the San Joaquin Groundwater Basin that underlies 
Diablo Water District’s SOI.  Finally, to comply with SB 1938, monitoring protocols must be 
designed to detect changes in groundwater levels, groundwater quality, inelastic land subsidence 
(for basins where subsidence has been identified as a potential problem), and flow and quality of 
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surface water that either directly affect groundwater, or are directly affected by groundwater 
pumping. 
 
The potential components of groundwater management plans are listed in CWC Section 10753 
and consist of: 
 

• Control of saline water intrusion. 

• Identification and management of wellhead protection areas and recharge areas. 

• Regulation of the migration of contaminated groundwater. 

• Administration of a well abandonment and well destruction program. 

• Mitigation of conditions of overdraft. 

• Replacement of groundwater extracted by water producers. 

• Monitoring of groundwater levels and storage. 

• Facilitating conjunctive use operations. 

• Identification of well construction policies. 

• Construction and operation by the local agency of groundwater contamination cleanup, 
recharge, storage, conservation, water recycling, and extraction projects. 

• Development of relationships with state and federal regulatory agencies. 

• Review of land use plans and coordination with land use planning agencies to assess 
activities, which create a reasonable risk of groundwater contamination. 

 
In 2002, SB 1938 was amended and added to CWC Section 10750 et seq. regarding the 
implementation of local groundwater management plans.  While the provisions of SB 1938 did 
not alter the potential components of a local groundwater management plan, as listed above, it 
did add the following provisions: 
 

• The local agency, in preparing a groundwater management plan, shall make available to 
the public a written statement describing how interested parties may participate in 
developing the plan.  For that purpose, the local agency may appoint, and consult with, a 
technical advisory committee consisting of interested parties. 

 
• In order to qualify for funding assistance for groundwater projects, for funds 

administered by DWR, a local agency must accomplish all the following relative to 
groundwater management (CWC 10753.7(a)): 
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o Prepare and implement a groundwater management plan that includes basin 
management objectives for the groundwater basin that is subject to the plan. 
 

o Include groundwater management components that address monitoring and 
management of water levels, groundwater quality degradation, inelastic land 
subsidence, and changes in surface flows and quality that either affect 
groundwater or are affected by groundwater pumping. 
 

o Include provisions to cooperatively work with other public (and presumably 
private) entities whose service area or boundary overlies the groundwater basin. 
 

o Include mapping of the groundwater basin, as defined in DWR’s Bulletin 118, 
and the boundaries of the local agency subject to the plan, plus the boundaries of 
other local agencies that overlie the basin. 
 

o Adopt monitoring protocols designed to detect changes in groundwater levels, 
groundwater quality, inelastic land subsidence (for basins where subsidence has 
been identified as a potential problem), and flow and quality of surface water that 
either directly affect groundwater, or are directly affected by groundwater 
pumping. 

 
In summary, the District has prepared this Plan to be compliant with the AB 3030 and SB 1938 
requirements as part of its interest in developing and sustaining reliable water supplies.  To 
ensure the reliability of groundwater supplies to meet existing and projected demands, the 
components of local groundwater management planning already implemented include a 
monitoring program, analysis of groundwater conditions in the basin, conjunctive use of local 
groundwater and imported surface water supplies, and coordination with other agencies on the 
control of localized groundwater contamination.   

1.5 PREPARATION AND ORGANIZATION OF GROUNDWATER MANAGEMENT 
PLAN 

A resolution to prepare this Groundwater Management Plan was passed by the Diablo Water 
District Board of Directors in accordance with AB 3030 and SB 1938.  Copies of the resolution 
and associated public notification are contained in Appendix A. 
 
This Plan is organized to provide an overview of regional and local water supplies; to describe 
existing groundwater conditions; to discuss land subsidence in the context of groundwater use; 
identify areas of concern with respect to the groundwater system; to present a set of groundwater 
management objectives and components; and to present a set of management actions to be 
undertaken by the District; which collectively form the Plan. 
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2.0 SUMMARY OF WATER SUPPLIES 
 

2.1 WATER SUPPLIERS IN EAST CONTRA COSTA COUNTY 

As shown on Figure 1-2, other local agencies that supply or use water in the vicinity of Diablo 
Water District include the City of Antioch, Town of Discovery Bay, City of Pittsburg, City of 
Brentwood, Contra Costa Water District, and East Contra Costa Irrigation District, and Byron 
Bethany Irrigation District.  A brief overview of the sources for each agency is presented below.  
 

Antioch, Discovery Bay, Pittsburg 
 
The City of Antioch currently does not use groundwater as a source of supply and does not 
plan to pump groundwater to meet its future needs (Brown and Caldwell, 2006).  Antioch 
relies on purchases of raw water from CCWD, which it treats at the Antioch Treatment Plant, 
and wholesale treated water from CCWD, in addition to its own pre-1914 river diversion that 
is also treated at the Antioch Water Treatment Plant.  The Town of Discovery Bay is located 
southeast of the District’s SOI and relies entirely on groundwater for its water supply.  Water 
is pumped from four groundwater wells with an average depth of 400 feet; total groundwater 
production was 2,800 AF in 2003.  The City of Pittsburg currently meets about 90 percent of 
its water demand through raw surface water purchased from CCWD; the balance of the 
City’s demand is met by groundwater supplied by two wells.  Groundwater use is limited 
primarily by groundwater quality (hardness).  The City has undertaken a groundwater 
exploration project and is seeking to construct one or more wells to supplement its surface 
water supply and increase reliability and operational flexibility. 

 
City of Brentwood 
 
The 2005 City of Brentwood Urban Water Management Plan states that the City uses a mix 
of groundwater and surface water.  Groundwater pumpage ranged from about 6,300 to 9,000 
acre-feet per year during 2000 to 2004 from eight public supply wells.  Brentwood’s 
northeast well field consists of six wells located about 1 to 1.5 miles south of the Glen Park 
Well.  Future City pumpage is expected to remain at about 7,700 acre-feet per year until 
2025.  Surface water is supplied by CCWD and ranged from about 6,700 to 6,900 acre-feet 
per year for the years 2000 to 2004.  Surface and other supplies are expected to increase to 
over 12,000 acre-feet per year after the new water treatment plant, located near the RBWTP, 
is completed in 2008.   
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CCWD 
 
The Contra Costa Water District Urban Water Management Plan (2005) reports that CCWD 
supplies water to over 550,000 people (60,000 connections) throughout north, central, and 
east Contra Costa County covering an area of more than 130,000 acres.  The source of this 
water is the Sacramento-San Joaquin Delta.  The Contra Costa Canal, completed in 1948, is 
48 miles long and is the primary conveyance facility for CCWD’s water.  It delivers water to 
the Randall-Bold Water Treatment Plant (current capacity of 40 mgd) located in the City of 
Oakley and jointly owned by Diablo Water District (37.5 percent) and CCWD (62.5 percent).  
The treatment process is sedimentation, intermediate ozonation, filtration, and 
chloramination for final disinfection.  CCWD is planning a second treatment plant adjacent 
to the RBWTP with a capacity of 30 mgd for the City of Brentwood.  The Los Vaqueros 
Reservoir, completed in 1998, is a 100,000 acre-foot reservoir located eleven miles south of 
the Diablo Water District.  The water is used to improve CCWD water quality and provide 
for a three-month emergency supply as well as to protect fisheries. 
 
ECCID and Byron Bethany Irrigation District 
 
East Contra Costa Irrigation District and the Byron-Bethany Irrigation District are each cited 
in the Contra Costa Water District UWMP as having the ability to produce about 5,000 acre-
feet of groundwater annually each.  In 2000, CCWD and ECCID entered into an agreement 
allowing CCWD to purchase up to 8,200 acre-feet of surface water in drought years and 
deliver it to customers in areas where the service areas of the agencies overlap.  The 
agreement also provides for purchase of an additional 4,000 acre-feet with no restrictions 
whereby ECCID would offset the amount through groundwater pumping.  The United States 
Bureau of Reclamation (USBR) web site (www.usbr.gov) announced a contract renewal for 
about 20,600 acre-feet of CVP water over a 25-year term with the Byron-Bethany Irrigation 
District. 

 
2.2 DIABLO WATER DISTRICT SOURCES OF SUPPLY 

As summarized in the Diablo Water District Urban Water Management Plan (CDM, 2005), the 
District’s water supply currently includes both surface water and groundwater sources.  The 
primary water supply is treated surface water from the Central Valley Project purchased from 
Contra Costa Water District. CCWD contracts with the USBR for the Central Valley Project 
water.  The CVP water is conveyed through the Contra Costa Canal and treated at the Randall-
Bold Water Treatment Plant in Oakley (Figure 2-1).  The remainder of the District’s water 
supply is groundwater.  Per the 2005 UWMP, current District water supplies are summarized in 
Table 2-1 for normal, single-dry, and multiple-dry years.  The availability of CVP water in the 
year 2030 is projected at approximately 100 percent of demand (14,000 acre-feet per year) for a 
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% Available acre-ft % 
Available acre-ft % Available acre-ft

Surface Water from CCWD 100% 14,000 100% 14,000 100% to 2010
85% after 2010 11,901

DWD Groundwater 100% 5,039 100% 5,039 100% 5,039

Total 19,039 19,039 16,940

Table 2-1
Supply for Normal, Single Dry and Multiple Dry Years1

 2030

1. Adapted from Diablo Water District Urban Water Management Plan Final Report, Camp Dresser & McKee 
Inc., December 2005.

Multiple-Dry Year
Normal Year Single-Dry Year

Years 2 and 3Source
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normal and single-dry year.  For a multiple dry-year period, the availability is projected to 
decrease to 85 percent of demand (11,900 acre-feet per year) after the year 2010.   
 
Projected water supply sources for 2005 to 2040 in a normal year are summarized in Table 2-2, 
which is adapted from the District’s 2005 UWMP.  Availability of surface water is expected to 
increase from approximately 8,400 acre-feet per year through 2010 to 16,800 acre-feet per year 
by 2040.  The District began pumping from the Glen Park Well in July 2006 and has increased 
pumpage from July (0.1 mgd) to October (1 mgd), or 10 to 190 acre-feet per month, respectively.  
Total groundwater pumpage by the District in normal years is projected to increase to 
approximately 6,700 acre-feet per year by 2040 as new well facilities under the Well Utilization 
Project are developed and commissioned over the next 30 to 35 year planning horizon.  

2.2.1  Diablo Water District Groundwater Pumping 

Prior to 2000, the District pumped from the Corporation Yard Well (500 acre feet in 1996).  
However, due to poor groundwater quality found at that site, the Corporation Well provides only 
standby emergency service (CDM, 2005).  The Glen Park Well (Figure 2-1) came on line in 
2006, and is equipped to pump at capacities of 1 to 2 mgd, and supplies the District’s municipal 
water system. 
 
Additional municipal wells, similar to the Glen Park facility, are planned out to year 2040, 
assuming feasibility criteria are met under the Well Utilization Project.  Ultimately, groundwater 
may provide up to 20 percent of the District’s supply with a well capacity of 6 to 7 mgd (CDM, 
2005).    

2.2.2 Other Groundwater Pumping 

The Oakley General Plan (2002) states that over 30 small water companies or service districts 
serving less than 5,000 people are located in the eastern portion of the District’s SOI.  The 
District owns or operates a number of these wells.  In the future, if any area is brought into the 
District’s system, some of these wells would be de-commissioned and destroyed. 
 
Also within the District’s SOI are residences with individual domestic wells (wells serving one 
home).  These are small capacity wells that are generally shallower than 200 feet and many are 
less than 100 feet.  By contrast, the Glen Park Well targets groundwater from lower aquifer units 
(230 to 300 feet below ground surface) as a means to mitigate potential impacts to the existing 
wells and to satisfy source water protection requirements under the state Drinking Water Source 
Assessment and Protection Program, discussed further herein. 
 
New and planned subdivisions in Oakley are anticipated to pump some groundwater to irrigate 
parks, other green areas, or to fill lake features.  The District owns and operates a back-up 
emergency well within the Summer Lake subdivision off Cypress Road and Bethel Island Road 



Source 2005 2010 2015 2020 2025 2030 2035 2040
Surface Water 

Purchased from 
CCWD2

8,403 8,403 10,925 10,925 14,000 14,000 16,802 16,802

Groundwater3 0 1,679 1,679 3,360 3,360 5,039 5,039 6,718
Total Supply 8,403 10,081 12,604 14,286 17,361 19,039 21,841 23,520

Table 2-2
Current and Projected Water Supply Sources in Normal Year1

(acre-feet)

2. DWD currently has 15 mgd treatment capacity for surface water with the ability to purchase an additional 15 
mgd capacity in 5 mgd increments as needed to meet future peak demands.  The 15 mgd available capacity 
will provide an average day supply of 7.5 mgd (8,403 ac-ft/yr).  A total of 30 mgd ultimate capacity for 
maximum day will provide an average day supply of 15 mgd (16,802 ac-ft/yr).  It is anticipated that DWD will 
purchase 5 mgd additional capacity in 2015, 2025, and 2035 in order to meet demands.

3. Ultimately, groundwater is projected to provide up to about 20% of the District's supply under the Well 
Utilization Project, with a total well capacity of about 6 to 7 mgd.  This assumes that no adverse impacts arise 
as a result of the District's Project thereby allowing the ultimate capacity to be achieved.

1. Adapted from Diablo Water District Urban Water Management Plan Final Report, Camp Dresser & McKee 
Inc., December 2005.
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(Figure 2-1).  Besides serving as a standby source of supply, the well is used to fill the lake 
feature in the subdivision and provide irrigation for large turf areas. 
 
Pumpage by industrial and domestic wells in the unincorporated portions of the District is un-
metered, but the pumpage is assumed to represent a small component of overall extraction.  
Irrigation pumping within new subdivision areas is expected to represent a more significant 
component of the District’s groundwater pumpage.  The potential impacts of such pumping 
would be monitored under provisions of this Plan.  

2.2.3 Conjunctive Water Use and Management 

Implementation of the Well Utilization Project represents a step by the District to augment its 
surface water supplies with groundwater.  As part of developing a groundwater supply, the 
District will seek to conjunctively manage its groundwater and surface water to most effectively 
use these resources during varying water years (i.e., normal, wet, and dry periods).  Conjunctive 
water management is expected to enable the District to meet its future water demands for a 20-
year horizon and beyond.  
 
Under a conjunctive water management strategy involving groundwater and its contract surface 
water supply, the District will achieve diversification of its sources and gain flexibility and 
reliability in meeting future operational needs.  Since surface water will remain its primary 
source, the District can more effectively manage groundwater resources as compared to an entity 
that relies exclusively on wells.  This Plan encompasses a strategy and management actions to 
ensure sustained conjunctive use of the two subject sources of supply. 
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3.0 GROUNDWATER, LAND SUBSIDENCE, AND AREAS OF 
CONCERN 

 

3.1 GROUNDWATER 

3.1.1 Introduction 

Most public supply, irrigation, and domestic wells in the Diablo Water District SOI are 
completed to depths shallower than 400 feet.  While many domestic wells may be less than 100 
feet in depth, municipal and large capacity irrigation wells are typically 200 to 400 feet deep, 
reflecting the extent of favorable aquifer materials for these types of wells.  Borings associated 
with oil and gas exploration indicate a lack of sand and gravel aquifers and an occurrence of 
saline or brackish water at depths of 800 feet and greater.  In some areas, evidence from well 
logs indicates possible brackish to saline conditions between depths of 400 and 800 feet. 
 
A detailed study of the occurrence of groundwater was performed by Luhdorff & Scalmanini 
Consulting Engineers (LSCE, 1999) for several east Contra Costa County agencies, including 
Diablo Water District, with an interest in groundwater resources.  The study produced a base 
map that delineated geologic and hydrogeologic features of the region, a well map showing 
available well logs with information useful in interpreting the geologic setting, and a series of 
geologic cross sections depicting the interpreted subsurface conditions.  The study area 
encompassed the greater Brentwood area, the area around Discovery Bay, and the Delta region 
encompassing Oakley and vicinity.  Elements of the LSCE study as it pertains to the subject 
Groundwater Management Plan are presented in this chapter along with an updated cross section 
depicting hydrogeologic conditions within Diablo Water District’s SOI.   
 
The following section cites the current state Department of Water Resources description of the 
regional groundwater basin encompassing the east Contra Costa County area, including Diablo 
Water District’s SOI. 

3.1.2 Groundwater Basin Description (DWR) 

As shown on Figure 1-1, the Diablo Water District overlies a portion of the San Joaquin Valley 
Groundwater Basin as designated by the California Department of Water Resources (DWR).  
The District is located in the northwestern portion of the Tracy Subbasin, which is one of sixteen 
subbasins in the San Joaquin Valley Groundwater Basin.  The District’s existing and prospective 
new wells (e.g., under the Well Utilization Project) are located in the Tracy Subbasin.  The 
description of the Tracy Subbasin provided below is partly based on the information contained in 
DWR Bulletin 118, Update 2003 (DWR, 2003b).  A more detailed groundwater basin description 
is posted on the DWR web site (DWR, 2004). 
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San Joaquin Valley Groundwater Basin, Tracy Subbasin (Basin No.: 5-22.15)  
 
The Tracy Subbasin includes the northwestern most portion of the San Joaquin Valley 
Groundwater Basin around the Sacramento-San Joaquin Delta and extending south 
into the central portion of the San Joaquin Valley.  Overall, population density within 
the subbasin is relatively sparse, with the major cities being Tracy, Brentwood, and 
Oakley.  Subbasin boundaries are defined by the Mokelumne and San Joaquin Rivers 
on the north; the San Joaquin River on the east; and the San Joaquin-Stanislaus 
County line on the south.  The western subbasin boundary is defined by the contact 
between the unconsolidated sedimentary deposits and the rocks of the Diablo Range 
(DWR, 2004).  

3.1.3 Geologic Setting 

East Contra Costa County and Diablo Water District’s SOI are situated on the western side of the 
northern San Joaquin Valley portion of the Great Valley province of California.  West of the 
District lie the lower foothills of the Diablo Mountains of the Coast Range province.  To the 
north, the Sacramento and San Joaquin Rivers combine in the Delta and drain westward into the 
San Francisco Bay region.  Descriptions of rock formations that comprise the geologic setting 
are presented below in order of oldest-to-youngest.  The youngest formations, Pleistocene to 
Holocene alluvium, are the target for potable groundwater supply wells in the District and the 
greater east County area. 
 
Surficial geology of the east County area is depicted on the two regional geologic maps for the 
Sacramento and San Francisco-San Jose quadrangles (Wagner and others, 1981; Wagner and 
others, 1990).  In the Coast Ranges, the geology consists of strongly deformed (faulted and 
folded) Mesozoic (pre-63 million years ago) marine sedimentary rocks of the Franciscan 
Complex and Great Valley Sequence.  Along the northeastern edge of the Coast Range occur 
slightly less deformed, Tertiary (Eocene to Miocene, 55 to 5 million years) marine sedimentary 
rocks.  The marine rocks of sandstones, shales, and mudstones trend northwest/southeast and dip, 
or slope, steeply to the north/northeast.  These rocks are exposed in low hills from Deer Valley 
north to near Antioch, and southeast of Marsh Creek Reservoir.  The Tertiary marine rocks 
extend east beneath the San Joaquin Valley with increasing depths to several thousand feet.  
These rocks contain saline water from their marine deposition as well as natural gas 
accumulations that are exploited in numerous gas fields in the area. 
 
Detailed surface geologic maps of the Coast Range in this area include Davis and Goldman 
(1958), Brabb and others (1971), and Dibblee (1980 a, b, c).  Subsurface characterization of the 
marine rocks beneath the San Joaquin Valley can be found in oil and gas field summaries 
produced by the California Division of Oil & Gas (1982), and Thesken and Adams (1995).  
General geologic descriptions and histories of these marine rocks are contained in Bartow 
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(1991), and Bertoldi and others (1991).  Because of their marine origin, highly consolidated 
nature, and presence of saline water, the Mesozoic and Tertiary marine rocks are not a source of 
potable water supply in the region. 
 
Overlying the Tertiary marine rocks is a sequence of late Tertiary (Pliocene 5.3 to 1.6 million 
years) and Quaternary (Pleistocene 1.6 to 0.6 million years) non-marine sedimentary deposits.  
Surface exposures of these Plio-Pleistocene deposits are limited to an area south of Antioch to 
Oakley, and a small area south of Brentwood.  These beds dip moderately to the east to northeast 
and extend eastward below the San Joaquin Valley.  The nature of these Plio-Pleistocene 
deposits is poorly known in the area.  Subsurface data are limited to logs from a few deep water 
wells and oil and gas exploratory test holes.  It is believed that these deposits occur below about 
400 feet to depths of 1,500 to 2,000 feet below the San Joaquin River.  Westward, the sequence 
thins and rises to near the surface overlying the Tertiary marine rocks of the Coast Range.  These 
deposits seem to be dominated by fine-grained clays, silts, and mudstones with few sand beds.  
Water quality from electrical logs is difficult to interpret, but the quality appears to become 
brackish with depth in the few sands that are encountered in boreholes.  
 
Pleistocene to Holocene (600,000 years to present) alluvium overlies all of the older geologic 
units.  These deposits are largely unconsolidated beds of gravel, sand, silts, and clays becoming 
weakly consolidated with increasing age and burial depth.  These units were deposited by surface 
stream systems (e.g., the present-day Marsh Creek) and contain fresh groundwater and represent 
targets for water wells.  Surface geologic mapping of the youngest units have used various names 
and subdivisions, largely based on soil characteristics (Welch, 1977), topographic position 
(Helley and others, 1979), and depositional environments (Atwater, 1982). 
 
Characterization of the alluvium in the subsurface is difficult because of lithologic similarities 
and lack of distinguishing stratification.  Correlation of sand and gravel beds of the alluvium is 
locally possible based on relative elevation and lateral extent of the beds and the use of 
descriptions in water well drillers reports.  The fine-grained silts and clay beds are generally so 
massive, thick, and homogenous that stratigraphic correlation is not possible (i.e., clear 
stratigraphic markers are not evident).  The alluvium thickens from a few tens of feet in the 
western foothills of the Coast Range to about 300 feet beneath Brentwood, and then generally 
thickens to about 400 feet beneath Old River.  Sand and gravel beds tend to be thin and 
discontinuous in the west, and thin to pinch-out east of Brentwood.  Beneath the river floor to the 
east, is a sequence of thicker more laterally extensive beds of sand and gravel deposited by the 
river within floodplain silts and clays. 

3.1.4 Hydrogeology 

Hydrogeology refers to the interrelation of geologic features and the occurrence of groundwater.  
Hydrogeologic studies pertaining to the east Contra Costa County area are relatively limited.  As 
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cited previously in Section 3.1.2, groundwater within the District’s SOI is not characterized as a 
distinct subbasin, but only a portion of the larger Tracy Subbasin (DWR, 2004). 
 
A regional study of the thickness of the Tertiary-Quaternary non-marine sedimentary deposits 
was made by Page (1974) and evaluations of the depth to base of fresh water by the California 
State Water Project Authority (1956) and Berkstresser (1973).  Regional studies of the 
Sacramento-San Joaquin Valley groundwater basin were performed by Bertoldi and others 
(1991), Page (1986), and Williamson and others (1989).  The United States Geological Survey 
(USGS) compiled water quality information that covers the area in a series of reports (Keeter 
1980; Sorenson 1981; and Fogelman 1982).  Beside information presented in these broad 
reference sources, there are no detailed hydrogeologic studies of east Contra Costa County that 
report on groundwater occurrence and aquifer characteristics. 
 
LSCE (1999) conducted a search of water well driller’s reports on file at DWR for the east 
Contra Costa County area from about two miles west of Oakley, through the Delta Islands to just 
east of the county line, and south through Brentwood to about two miles south of Byron.  
Between 400 and 500 well logs were collected and classified into depth zones of 100-foot 
intervals.  The majority of these wells were found to be less than 300 feet deep and concentrated 
outside areas served by large municipal water supply systems.  To the east, along the San 
Joaquin River flood plain, and outside of Byron to the south, very few well logs were found.  
The types of wells found in the survey included municipal supply wells in Brentwood, Oakley, 
and Discovery Bay, plus numerous small community systems and individual domestic wells in 
the unincorporated areas.  Agricultural irrigation wells are also distributed throughout the region. 
 
The LSCE study used lithologic descriptions from drillers’ reports plus electric geophysical logs 
(e-logs) to assess the distribution and nature of aquifer materials tapped in water supply wells 
throughout the region.  Because of the lack of deep well control (over 500 feet) over most of the 
east County study area, electrical logs from oil and gas exploratory test holes were also 
examined.  About 200 oil and gas test hole files were reviewed from gas fields near Brentwood 
and north to the Delta plus scattered wildcat test holes (outside of the gas fields) elsewhere in the 
area.  Most of the oil and gas electrical logs showed that the geologic material below 800 feet in 
the region is dominated by fine-grained (clay and shale) deposits and some sandy zones with 
indications of saline or brackish water present.  Within Diablo Water District’s SOI and south 
into Brentwood, the water well and oil and gas logs indicate a lack of aquifer materials (sand and 
gravels) below 800 feet that might be suitable for potable supply.   
 
From the above, any sands and gravels that are present at depths below about 500 feet may be 
brackish to saline and, given the historical record of wells drilled in the region, it is concluded 
that the primary target for groundwater development is aquifer units that occur at depths less 
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than 500 feet below the surface. This conclusion applies to the District’s SOI and some 
surrounding areas, including the City of Brentwood. 
 
The study by LSCE in 1999, prepared for east County agencies, presented descriptions of the 
alluvium formation that serves as the primary source of groundwater supply in the region.  Four 
subareas were described as having distinguishing characteristics and serve as a hydrogeologic 
model of alluvium based on depositional factors (e.g., alluvial, fluvial, etc.). The model assists in 
distinguishing potential groundwater interactions between different regions where groundwater 
represents a significant water supply component.  A brief overview of these regions is presented 
below followed by a detailed discussion of the features of the alluvium in the Diablo Water 
District SOI. 

3.1.4.1 Depositional Subdivisions of Alluvium 

The model of alluvium in the east County area, as presented by LSCE (1999), consists of 
alluvium subdivisions, or subareas, which are interpreted as having distinguishing sedimentary 
characteristics because of depositional processes.  The model is delineated as four subareas 
(Figure 3-1) as described below: 
 

Fluvial Plain   
 
This subarea is representative of the eastern portions of Diablo Water District’s SOI and 
southward to Discovery Bay.  It is characterized as a zone of well-defined, thick-bedded (20 
to 30 feet) sands and gravels deposited along the floor of the San Joaquin Valley.  The beds 
appear to occur at distinct levels or depths separated by intervening clay to silt beds, and 
extend northward in fairly well defined sequences.  The sand and gravel beds were probably 
deposited in stream channels that migrated laterally through time and are confined within and 
overlain by flood-plain clay and silt deposits.  The setting was probably similar to that which 
occurs today with northward flowing river channels, distributaries, and sloughs across 
floodplains of overbank areas.  The deposits extend to depths of about 350 feet, below which 
occur largely fine-grained silts and clays. 

 
Delta Islands   
 
This subarea is representative of the northeastern portion of Diablo Water District’s SOI and 
encompasses Bethel Island and vicinity.  Sand and gravel beds may correlate to the Fluvial 
Plain, but net sand thicknesses and the number of beds appear to increase northward.  Net 
sand thickness increases to 60 feet or more per hundred feet beneath much of the Delta Island 
areas.  To the west where well control is limited, the nature of the Delta area is not well 
documented.  The sand beds appear to be somewhat finer-grained than the Fluvial Plain, with 
fewer reports of gravel materials.  As in all the other subareas, the sand beds exist primarily 
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to depths of about 300 to 350 feet, below which few sands are encountered. The depositional 
environment for the Delta Islands is interpreted as multiple stream channels meandering 
between islands.  Channels would be active with through-flowing waters, then abandoned as 
new channels developed.  Possibly slower stream flow and tidal fluctuations allowed thicker, 
fine-grained sand deposits to form. 

 
Marginal Delta Dunes  
 
This subarea is representative of the central to western portion of Diablo Water District’s SOI 
and is defined by numerous thin to thick sand beds.  Net sand thicknesses are generally 
greater than 30 feet of sand per hundred feet.  The sand beds tend to be similar to the Delta 
Island area with generally finer-grained sands but thinner individual beds.  Locally, areas of 
thicker sand beds occur.  The depositional environment is envisioned to be a mixture of delta 
fluvial distributary channels and possibly aeolian dune fields.  Between Oakley and northern 
Brentwood, a surface deposit of rolling gentle hills of relic sand dunes occur.  These sand 
dunes are believed to have been generated by strong winds blowing sand off the delta 
margins.  Some of the deeper sand beds across the Marginal Delta Dunes area may be older 
dune fields. 

 
Alluvial Plain   
 
This subarea is representative of greater Brentwood  south of the Marginal Delta Dune and 
the City of Oakley,  and west of the Fluvial Plain.  The subarea is characterized by thin sand 
and gravel beds that correlate poorly between wells.  Net sand thicknesses are generally low, 
less than 20 feet of sand per hundred feet, and generally occurring as several beds.  Locally, 
pockets or bands of thicker sand and gravel beds occur where slightly thicker beds may 
occur. The depositional environment is one of small streams draining eastward from the 
Coast Range foothills to the west.  Flood flows of these streams spread out from the hills 
depositing fine-grained materials, possibly as mudflows with high sediment content.  Stream 
flows deposited thicker sand and gravel beds that tended to stack upon each other causing the 
thicker bands of sand beds.  Distal alluvial plain deposits probably interbed with floodplain 
deposits from the adjacent Fluvial Plain region.  The thicker stream deposited sand and 
gravel bands extend eastward until the sands either pinch out or have not been reached by 
wells.  In the north, the stream deposits appear to reach into the Marginal Delta Dunes area, 
blending into the sand units that are present there. 

3.1.4.2 Representative Cross Sections for Diablo Water District 

East-West Cross Section 4-4’ presented in LSCE (1999) was updated to reflect subsequent 
exploratory drilling performed by Diablo Water District under the Well Utilization Project and 
for wells installed as part of new subdivision construction in the eastern portions of Oakley.  
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Figure 3-2 shows the updated east-west cross section representing the District’s SOI that 
encompasses the deeper oil and gas well logs.  On this scale, the lack of aquifer materials below 
400 to 500 feet is evident despite less well control than for shallower depth intervals.  This cross 
section also reflects the two alluvium subareas that occur in the District’s SOI, the Marginal 
Delta Dune, and the Fluvial Plain.  
 
Figure 3-3 shows a detail of the alluvium interval from O’Hara Avenue to the eastern boundary 
of the Veale Tract. The District’s initial groundwater development under the Well Utilization 
Project is represented by the Glen Park well log situated just east of Highway 4.  At this location, 
aquifer materials with favorable water quality for municipal use were found to a depth of 
approximately 300 feet. Brentwood’s Well 14 is projected north onto the cross section showing 
some correlation of sand units with Glen Park. While the Brentwood well is placed within the 
Alluvial Plain subarea, the alluvium model suggests some interfingering between subareas. 
Further, hydraulic response has been documented as measured during pumping of Brentwood’s 
Well 14 and the Glen Park Well. 

3.1.5 Groundwater Levels 

Due to a lack of significant historic pumping and water level data within the District, there is 
limited ability to assess groundwater storage through examination of water levels.  However, the 
District has recognized that groundwater level monitoring is a key requirement for ensuring that 
pumping under the Well Utilization Project and other uses does not induce adverse impacts 
either by degrading groundwater quality, by causing mutual interference, or adversely affecting 
sustainable yield in the area and region.  Further, the District’s explicit strategy for groundwater 
use under the Well Utilization Project is to develop new source capacity (wells) to the extent that 
no adverse impacts arise.  
 
The Diablo Water District’s strategy for groundwater development is reflected in the mitigated 
negative declaration approved by the District’s Board for the first phase of the District’s Well 
Utilization Project and the Glen Park Well facility (Diablo Water District, 2004).  New wells are 
to be spaced and designed to avoid adverse mutual interference with existing wells and in 
accordance with standards for source protection as promulgated by the state Department of 
Health Services under the Drinking Water Source Assessment Protection Program.  Potential 
influences on shallower wells are to be closely evaluated through a monitoring program 
involving existing wells of private owners.  This Plan sets forth continued monitoring of the 
shallow and deep aquifer units present in the areas where the District is seeking to develop 
groundwater supply.  Figure 3-4 shows groundwater monitoring locations in the vicinity of the 
Glen Park Well and Appendix B includes a map of wells in both the shallow and deep 
monitoring well networks as well as select hydrographs.  Results of groundwater level 
monitoring to date are discussed below. 
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Shallow Groundwater Levels 
 
In portions of the Diablo Water District, domestic water supply is provided by individual 
house wells or small community wells, which are regulated by the Contra Costa County 
Environmental Health Division.  A survey conducted of all wells within a one-half mile 
radius of the new Glen Park Well site indicated that the majority of these wells are shallow, 
typically less than 100 feet.  By comparison, the Glen Park Well and other wells 
contemplated under the Well Utilization Project will be screened at depths of 200 feet or 
greater in order to mitigate potential pumping impacts on the shallow wells that exist in the 
area. 
 
Locally, wells less than 200 feet, and often less than 100 feet deep, are considered to be 
completed in the “shallow” aquifer system.  Water levels in numerous shallow domestic 
wells were incorporated into the District’s monitoring program to develop baseline 
information three years prior to installation of the Glen Park Well.  Many of these wells will 
be monitored on an ongoing basis, but at possibly less than the frequency performed initially.  
In addition, the District obtained historic water level data from shallow piezometers 
monitored by the East Contra Costa Irrigation District (ECCID).  Three ECCID piezometers 
are situated in an area that provides a basis for assessing whether the District’s pumping is 
affecting shallow groundwater levels.  The ECCID data date to the 1950s and provide a basis 
for distinguishing seasonal and longer-term climatic influences.   
 
The water level data from the District’s shallow well network (Appendix B) indicate that no 
influence on shallow groundwater levels has occurred since the District commissioned the 
Glen Park Well.  To ensure that impacts by District pumping do not influence shallow 
groundwater levels in the future, the District will maintain a shallow groundwater level 
monitoring network.  For new well projects, the District’s monitoring network will expand to 
encompass any shallow wells found in the vicinity of a proposed well site.  The network will 
be modified periodically to monitor key indicator wells once it is determined that influences 
are not propagating to shallow groundwater.  As part of its ongoing assessment of pumping 
influences, the District will continue to request and evaluate data from ECCID from the three 
key shallow piezometers cited previously. 
 
Appendix B shows a map of the shallow well network surrounding Glen Park and 
hydrographs of groundwater levels.  The hydrographs will be updated, as recommended in 
this Plan, for inclusion in annual reports on groundwater conditions in the District. 
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Deep Groundwater Levels 
 
Based on the hydrogeology of the area, deep groundwater levels within the District are 
reflected in wells that are 200 feet or more in depth.  As is the case with the Glen Park Well, 
the District will generally seek to employ deep annular seals that constrain pumping to 
primarily within the “deep” aquifer.  Though there is little information on historic conditions 
in the deeper zones, the District is actively monitoring several wells it has identified as key 
wells in the area, including the Glen Park Well, the Knightsen community well, and wells in 
new subdivisions (South Park and 6610).  Additionally, even though it is mapped in a 
separate hydrogeologic subarea, the District will incorporate data from the City of 
Brentwood’s Wells 6, 7, 8 and 14 because some hydraulic connection has been documented 
with the Glen Park Well.  The District will seek to maintain stable water levels in the deep 
aquifer system and avoid adverse mutual pumping interference with the City of Brentwood’s 
water supply wells.  Appendix B shows the location of deep wells proposed for groundwater 
monitoring and historical water level data.  

 
Ultimately, the District recognizes that it is important that groundwater pumpage not exceed a 
sustainable yield for the system and to avoid water level declines that could lead to overdraft 
conditions, cause water quality degradation, or cause significant inelastic land subsidence.  
Through this Plan, these objectives can be met in the short term through ongoing evaluation of 
groundwater level and pumpage data collected as part of the recommended monitoring program.  
In the long term, estimates of sustainable yield within the District and on a larger (e.g., the Tracy 
Subbasin, DWR) scale can be used as a benchmark for overdraft avoidance, with groundwater 
levels representing the key monitoring parameter. 

3.1.6 Groundwater Quality   

Groundwater quality has constrained groundwater development for municipal supply in some 
parts of east Contra Costa County.  Use of the District’s production well at its Main Street 
corporation yard is limited by high TDS (approximately 1,000 mg/L).  In the eastern portion of 
Oakley along the Cypress Road corridor, manganese is prevalent in groundwater and restricts 
groundwater use to small-scale domestic use, irrigation, or back-up municipal supply.  As a 
result, groundwater quality has generally been classified as marginal to poor in the Diablo Water 
District SOI (CH2M Hill, 1996).  
 
Under the District’s Well Utilization Project, groundwater exploration activities have revealed 
that acceptable groundwater can be developed, particularly as a supplemental source to the 
surface water supply.  Under this project, groundwater is blended with surface water for which 
the primary limitation is a hardness standard (140 mg/L) set by the District on blended surface 
water and groundwater to ensure that its customers experience no degradation in water quality 
from the standpoint of taste and domestic uses. 
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The District’s exploration activities have focused on open areas such as parks and schools where 
public land may be available for siting a municipal well station.  The first successful facility 
under the Well Utilization Project is the Glen Park Well completed in 2006.  The District 
commenced a feasibility study for a second well in the early part of 2007.  The groundwater 
quality at the Glen Park Well site was found to meet all primary and secondary Maximum 
Contaminant Levels (MCLs) for drinking water as regulated by the state Department of Health 
Services (DHS).  A second site is anticipated to be located in the general vicinity of the Glen 
Park site as water quality data and experience suggests that this area is likely to be the most 
favorable with respect to meeting DHS drinking water standards and having acceptable hardness 
to satisfy the District’s blending strategy.  
 
Adjacent to the District, the City of Brentwood has been the most significant groundwater 
pumper historically and at present.  While there are no historical data within the District’s SOI 
indicating a degradation of groundwater quality, the City of Brentwood has experienced 
significant degradation of groundwater quality due to nitrate contamination.  This degradation 
was primarily associated with shallow municipal wells.  Over time, these wells have been 
replaced by deeper wells, which has mitigated the problem (personal communication, Paul 
Eldredge, May 8, 2007).  The historical problems in Brentwood are taken as evidence that sound 
groundwater design and management is needed in the local hydrogeologic setting.  Accordingly, 
the District seeks to target aquifers that are deeper than the shallow impacted zones seen in 
Brentwood; future wells will be designed with deep seals extending to confining zones to ensure 
source water protection.  Also, by developing the project in increments, one well at a time, 
potential pumping influences can be evaluated and design criteria can be further assessed before 
committing to the next increment of project capacity.  
 
Recognizing that the City of Brentwood has experienced problems with shallow water quality 
and that portions of the District have groundwater quality that does not meet DHS drinking water 
standards, the District’s new well projects incorporate three important strategies: 
 

1. Sites must have a degree of confinement that permits isolation from shallow aquifers 
with deep well seals.  This requires exploratory drilling and evaluation at candidate 
sites and knowledge of local geology (i.e., as outlined in the previous section). 

 
2. The target aquifers must contain groundwater quality that meets DHS primary and 

secondary MCLs and have a hardness level that permits achieving the District’s 
blending goals. 
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3. Well spacing must permit operating at municipal pumping levels (e.g., on the order of 
1 mgd for the District) without adverse pumping interference with existing wells and 
without adverse impacts on shallow wells. 

 
Based on historical data, key groundwater quality constituents of concern in the District are 
summarized below.  Appendix C presents water quality data obtained and compiled to date for 
production wells and dedicated monitoring wells within the District’s SOI. 
 

Total Hardness 
 
As reflected in Appendix C, hardness of groundwater in the District ranges from as low as 
100 mg/L at the small community well at Willow Park Marina to as high as 390 mg/L at the 
Creekside Monitoring Well, which was a previous candidate site for the Well Utilization 
Project.  The Glen Park Well water has a hardness of 240 mg/L, which is suitable for 
blending to achieve a blended quality of 140 mg/L hardness.  While there is no secondary 
MCL for hardness, water is generally considered very hard water at greater than 150 mg/L 
(Freeze & Cherry, 1979).  At these levels, customers may notice change in water quality 
(e.g., taste and ability to form soap suds).  However, the District will mitigate potential issues 
with respect to customer satisfaction through its blending strategy.  
 
Manganese  
 
Manganese has been found to exceed the secondary MCL in eastern areas of the District.  For 
small community wells in that area, such as the Willow Park Marina Wells, plus the 
District’s emergency back-up well at the Summer Lake subdivision (Shea Homes), 
manganese ranges up to 2 to 3 times the MCL of 0.050 mg/L.  In contrast, the area 
surrounding Glen Park has proven to be acceptable with respect to this constituent.  The Glen 
Park Well has less than half the MCL with manganese at approximately 0.020 mg/L 
concentration.  In the short- to long-term, the District plans to avoid sites where manganese 
exceeds the MCL and will monitor this constituent to ensure the District’s pumping does not 
induce migration or comingling of poor and good quality groundwater. 
 
Nitrate  
 
Nitrate concentrations in groundwater targeted by the District for municipal use are very low 
(e.g., 2.0 mg/L at Glen Park).  This is likely due to the fact that the District has sought to 
develop deeper zones with distinct confining layers as well as because its service area is 
served by surface water and has experienced relatively little pumping other than for small 
water systems and irrigation.  However, recognizing the historic effects of land use on 
shallow aquifers in Brentwood, the District will seek to monitor shallow zones for any 
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indication of pumping influences that might foretell of possible problems with nitrate 
contamination. 
 
Arsenic 
 
Arsenic appears to be of minor concern in the areas developed to date by the District for 
municipal supply.  The Glen Park Well and the Summer Lake emergency well are below the 
MCL of 0.010 mg/L.  The small community system served by the Willow Park Marina 
Wells, however, has arsenic at 0.013 mg/L.  The District will seek to develop new municipal 
wells at sites for which arsenic is below the MCL. 
 
Regulated Organics  
 
Areas currently under consideration for new groundwater supply in the area do not currently 
have active contamination sites where regulated organic compounds are present.  Through 
site screening and performing preliminary Drinking Water Source Assessment Protection 
(DWSAP) surveys, the District will seek to avoid groundwater development in areas that 
have the potential to mobilize organic contaminants in groundwater. 

 
The District will expand its database through regular monitoring of its municipal wells and 
through proposed supplemental monitoring of other key wells under this Plan. 

3.2 LAND SUBSIDENCE 

Land subsidence in the context of this Plan is the lowering of the ground surface through 
compaction of compressible, fine-grained strata caused by pumping from unconsolidated, 
interbedded aquifer-aquitard systems.  Compaction can be fully reversible (elastic) or permanent 
(inelastic).  Elastic compaction and expansion generally occur in response to seasonal 
groundwater level fluctuations.  Inelastic compaction is most likely to occur when groundwater 
levels reach new historical lows during the summer or do not recover fully during the winter.  
Subsidence avoidance is generally accomplished through management of groundwater pumping 
so that water levels do not decline on a long-term or permanent basis below either historic levels, 
or those levels that would cause dewatering of aquitards.  
 
In east Contra Costa County and elsewhere in the Sacramento-San Joaquin Delta, there has been 
significant land subsidence (more than 20 feet in some areas) that was not related to extraction of 
groundwater or other fluids.  Construction of levees around the Delta islands and the dewatering 
of soils for agricultural production increased the exposure of organic (peat) soils to oxygen, 
which caused subsidence due to microbial oxidation of the peat soils (Blodgett et al., 1990).  
Another factor is that the natural delivery of sediments from the upper watershed to the Delta has 
been interrupted by the construction of upstream dams and island levees, so there is less 
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sediment available to counteract the effect of peat soil dewatering.  The rate of subsidence in the 
Delta has been 0.4 to 0.6 inches per year, and ground surface elevations in the central Delta 
islands are currently 10 to 25 feet below sea level (DWR, 2006). 
  
Historically, land subsidence was monitored along transects using periodic spirit level surveys 
conducted by the USGS and the National Geodetic Survey (NGS).  In the mid-1980s, a transition 
was made from spirit level surveys to global positioning system (GPS) surveys.  Like spirit level 
transects, GPS monitoring of subsidence relies on periodic resurveying of a network of 
monuments.  The accuracy of GPS surveys has gradually improved and is currently on the order 
of plus or minus 1 centimeter. 
 
A non-instrumented GPS monitoring network was installed in the Delta in the mid-1990s, and 
surveys were conducted in 1997 and 2002.  The Delta network currently consists of about 120 
stations.  The 2002 resurvey of the Delta network showed no subsidence because the GPS 
monuments have deep foundations (typically 25 feet).  This means that subsidence due to 
compaction of peat soils would not be observed in the data. 
 
Instrumented GPS monitoring stations are generally referred to as Continuously Operating 
Reference Station (CORS).  Each CORS site includes a high-resolution GPS receiver and 
antenna with a solar collector and battery for power supply.  The GPS receivers are attached to 
steel or concrete structures that are anchored deep into the soil.  GPS positions are recorded at 
intervals of five to 30 seconds, and a daily average is calculated from all of the data to achieve 
maximum accuracy.  CORS sites use some form of telemetry (typically a radio transceiver) to 
upload the data.  After processing, the data are accessible on Internet sites operated by entities 
such as the NGS or the California Spatial Reference Center (CSRC).   
 
At present, there are two CORS sites in east Contra Costa County.  The closest site to the 
District, labeled P256, is located south of the Veale Tract and east of Brentwood (Figure 3-5) 
and is operated by the Plate Boundary Observatory.  Historical data are limited for this station, 
which did not begin operation until March 2005.  Data collected since that time show small 
seasonal fluctuations (elastic subsidence) but no significant inelastic subsidence.  Data from this 
site will be useful to show subsidence resulting from any expanded groundwater pumping in the 
future. 

3.3 AREAS OF CONCERN 

Although groundwater conditions in the Diablo Water District are considered generally good, 
there are several areas of concern that may require changes in future groundwater management.  
These include: 
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• Sustainable pumpage from planned municipal wells.   
• Preservation of groundwater quality. 
• Prevention of significant future land subsidence. 

3.3.1 Sustainable Pumpage 

Due to a lack of significant historic pumping and data, the LSCE 1999 report on hydrogeology 
did not quantify sustainable pumpage within the District’s SOI or that portion of the greater east 
County area overlying the Tracy Subbasin.  The District’s stated strategy for groundwater use is 
to develop new source capacity (wells) to the extent that no adverse impacts arise. New wells are 
to be spaced and designed to avoid adverse levels of mutual interference with existing wells and 
in accordance with standards for source protection as promulgated by DHS under the Drinking 
Water Source Assessment Protection (DWSAP) Program.  This Plan will include a component to 
assess sustainable pumpage and to monitor and report on groundwater levels. 

3.3.2 Preservation of Water Quality 

It is recognized that groundwater quality varies throughout the District’s SOI and that there may 
be contamination concerns as a result of municipal, industrial, or agricultural activities.  The 
contamination concerns are addressed largely through meeting the DWSAP program 
requirements, while the issue of other naturally occurring constituents is a matter addressed 
through project design and monitoring of pumping influences.  Some key native constituents of 
concern to the District that affect sustainability include hardness and manganese as they affect 
the ability of the District to achieve its blending objectives.  Since there are no hydraulic barriers 
between areas of “poor” versus “good” groundwater quality, there is a risk that increased 
groundwater pumping will induce migration and comingling that results in water quality 
degradation.  Due to this potential, the District designed the 315 foot deep Glen Park well with a 
200 foot annular seal.  The District will design future wells in a manner that avoids adverse and 
widespread pumping influences (through use of deep annular seals and proper well spacing, for 
example) and monitor key wells for indications of potential adverse conditions.  Based on the 
hydrogeologic setting, it is anticipated that future wells will be greater than 200 feet in depth.  
This approach is embodied in this Plan. 

3.3.3 Land Subsidence 

As indicated in the previous section, land subsidence monitoring data are limited in the east 
Contra Costa County area.  However, there are no data to indicate that subsidence has occurred 
to a significant degree due to groundwater extraction.  In addition, the conditions that would lead 
to subsidence (i.e., permanent dewatering or decline in groundwater levels) are not evident 
within the District’s SOI, or surrounding areas. With regard to future pumping envisioned under 
the District’s Well Utilization Project, for example, ongoing groundwater level monitoring and 
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conjunctive use of surface water and groundwater resources provide a basis for impact 
avoidance.  This strategy is embodied in the Plan components listed in Chapter 4.  
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4.0 GROUNDWATER MANAGEMENT PLAN OBJECTIVES 
AND COMPONENTS 

 

4.1 GROUNDWATER MANAGEMENT PLAN OBJECTIVES 

The overall purpose of this Plan is to maintain a high quality, reliable, and sustainable water 
supply for the customers in the Diablo Water District service area.  To accomplish this, the 
District will support regional and local basin management objectives (BMOs) directed toward 
the sustainability of groundwater supplies.  Groundwater management involves ongoing  
coordinated actions related to groundwater withdrawal, replenishment, and protection to achieve 
long-term sustainability of the resource without detrimental effects on other resources.  The Plan 
sets forth a framework and related actions to accomplish the regional and local BMOs.   

4.1.1 Regional Basin Management Objectives 

The regional BMOs addressed by this Plan can be expressed as follows: 
 

1. Assessment of Groundwater Basin Conditions.  Programs to monitor and report on 
groundwater levels, groundwater quality, and pumpage have been conducted by local 
agencies with an objective to expand the programs into a more cohesive program for the 
Tracy Subbasin.  Land subsidence and surface flow and quality are considered of 
secondary concern to be developed in the future, as needed.  Plans to expand the existing 
programs are in progress.  These monitoring programs are necessary to ensure that 
undesirable effects such as long-term groundwater level declines, groundwater quality 
degradation, and significant inelastic land subsidence are avoided.  Regional coordination 
of groundwater monitoring is important, and monitoring programs should be reevaluated 
periodically to determine whether the location, depth, and frequency are adequate.  Data 
collected by the monitoring programs need to be evaluated on a regular basis to ensure 
that other BMOs are met.  Currently, comprehensive regional evaluation is not conducted 
on a regular basis.  However, results from individual monitoring programs are made 
available to other agencies to aid in effective groundwater resource management and 
accomplishment of BMOs.   

 
2. Avoidance of Overdraft.  It is important that groundwater pumpage in the Tracy Subbasin 

not exceed the sustainable yield of the subbasin in order to avoid chronic water level 
declines that could lead to overdraft conditions or cause significant inelastic land 
subsidence.  This objective can be met in the short term through ongoing evaluation of 
groundwater level and pumpage data collected in the recommended monitoring program.  
In the long term, estimates of sustainable yield of the region will be targeted as a 
benchmark for overdraft avoidance.  
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3. Preservation of Groundwater Quality.  This objective involves actions needed to 

sustain a supply of good quality groundwater for beneficial uses in the basin.  It includes 
coordinated efforts that will be required to conduct a regional monitoring program that 
identifies short and longer-term water quality trends.  Currently, comprehensive regional 
evaluation is not conducted on a regular basis.  However, results from individual 
monitoring programs are made available to other agencies to aid in effective groundwater 
resource management and accomplishment of BMOs.  It also includes wellhead and 
recharge area protection and actions to avoid salt accumulation and/or mobility of 
naturally occurring constituents.  Also included in this BMO will be the active 
characterization and solution of any groundwater contamination problems through 
cooperation with responsible parties or through independent action if timely response by 
responsible parties is not forthcoming and the preceding management objectives are 
thereby impacted or constrained.   

 
4. Preservation of Interrelated Surface Water and Groundwater Resources.  Several 

entities in the Tracy Subbasin, including Diablo Water District, use both surface water 
and groundwater.  There are opportunities to expand these programs in the future and to 
increase the use of recycled water to meet existing and projected demands.  Included in 
this management objective is the non-degradation of surface water flows or quality as a 
result of groundwater management practices.  In addition to being classified as a separate 
BMO, conjunctive use is one of the primary means of accomplishing BMOs 2 and 3 
above. 

4.1.2 Local Basin Management Objectives 

The local BMOs addressed by this Plan are listed below: 
 

1. Understanding Local Groundwater Conditions.  Programs to monitor and report on 
groundwater levels, groundwater quality, and pumpage have been implemented to assess 
groundwater conditions in the Diablo Water District service area.  Plans to expand the 
existing programs are in progress.  These monitoring programs are necessary to ensure 
that undesirable effects such as long-term groundwater level declines, groundwater 
quality degradation, and significant inelastic land subsidence are avoided.  Regional 
coordination of groundwater monitoring is important, and monitoring programs should be 
reevaluated periodically to determine whether the location, depth, and frequency are 
adequate.  Data collected by the monitoring programs need to be evaluated on a regular 
basis to ensure that other BMOs are met. 

 
2. Preservation of Groundwater Quality.  This objective involves actions needed to 

sustain a supply of good quality groundwater in the Diablo Water District service area.  It 
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includes wellhead and recharge area protection and actions to avoid salt accumulation 
and/or mobility of naturally occurring constituents.  Also included in this BMO will be 
the active characterization and solution of any groundwater contamination problems 
through cooperation with responsible parties or through independent action if timely 
response by responsible parties is not forthcoming and the preceding management 
objectives are thereby impacted or constrained.   

 
3. Avoid Impacts to Shallow Groundwater.  This objective involves actions needed to 

avoid deleterious impacts to shallow wells that exist throughout the District’s SOI. These 
wells may serve individual households or small community systems.  To achieve this 
BMO, the District shall include in development plans for new wells testing programs that 
demonstrate less-than-significant impacts from groundwater extraction by District wells. 
A monitoring program that includes shallow wells should be implemented to demonstrate 
continued compliance with this objective. 
 

4. Local Groundwater Monitoring and Coordination with Regional Monitoring 
Program.  Diablo Water District has conducted intermittent monitoring of groundwater 
levels and quality within its service area.  Establishment of an ongoing program to 
routinely monitor local groundwater conditions is important to accomplishment of the 
other BMOs discussed above.  Coordination of the Diablo Water District groundwater 
monitoring program with other regional monitoring programs will eliminate duplication 
and ensure that adequate monitoring is being conducted and enhance its own 
understanding of conditions in its area. Examples of the District’s coordination of 
regional data sources include: 

 
• Use of water level data from the East Contra Costa Irrigation District to assess 

shallow groundwater conditions. 
• Use of data from the City of Brentwood’s Wells 6, 7, 8, and 14 to assess 

conditions in the deep aquifer system. 
• Use of historic water quality data from City of Brentwood’s municipal wells to 

assess historic and current groundwater conditions. 

4.2 PLAN CATEGORIES AND COMPONENTS 

To accomplish the BMOs discussed above, this Plan incorporates a number of components that 
are divided into five categories:  1) monitoring program, 2) water resource sustainability, 3) 
groundwater resource protection, 4) agency coordination and public outreach, and 5) plan 
implementation and updates.  Each of the Plan components within each category are listed below 
and described in the following sections. 
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The Plan components reflect the focus on local groundwater management in the Tracy Subbasin 
by Diablo Water District and continuing cooperation with the members of the ECWMA and 
other stakeholders in the Subbasin.  In summary, this Plan guides the District in the management 
of its own groundwater resources, and provides the foundation for the District and other entities 
in the basin to cooperatively manage and potentially expand the use of groundwater on a regional 
basis for municipal and emergency water supply purposes. 
 

Category 1: Monitoring Program 

1A. Elements of Monitoring Program 
1B. Evaluation and Reporting of Monitoring Data 

 
Category 2: Water Resource Sustainability 

2A. Maintaining Stable Groundwater Levels 
2B. Water Conservation 
2C. Implementation of Conjunctive Water Management 
2D. Integration of Recycled Water 

 
Category 3: Groundwater Resource Protection 

3A. Well Construction and Destruction Policies 
3B. Management and Mitigation of Contaminated Groundwater 
3C. Long-Term Salinity Management 
3D. Identification and Management of Recharge Areas and Wellhead Protection Areas 

 
Category 4:  Agency Coordination and Public Outreach 

4A. Continuation of Local, State, and Federal Agency Relationships 
4B. Public Outreach  
4C. Water Awareness Education 

 
Category 5:  Plan Implementation and Updates 

5A. Plan Implementation and Reporting 
5B. Provisions to Update the Groundwater Management Plan 

 
The Plan components are summarized below.  Following the summary of each component is a 
list of actions that the District will implement under the Plan.  Implementation of these actions 
will ensure progress toward accomplishment of the regional and local BMOs discussed above.  
All of the action items are summarized in Table 4-1. 
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COMPONENT CATEGORY 1: MONITORING PROGRAM 

The District has conducted monitoring of groundwater levels and quality in accordance with the 
requirements of Contra Costa County Environmental Health Division (small community wells) 
and the state DHS (Glen Park Well). In addition, the District has installed monitoring wells at 
various locations to assess groundwater conditions and has collected water level and quality data 
at those locations. A formal groundwater monitoring program has been developed for inclusion 
in this Plan and is provided in Appendix D.  As summarized below, the District’s local 
monitoring program includes three elements: 1) groundwater levels, 2) groundwater quality, and 
3) groundwater pumpage.  A fourth element, monitoring of land subsidence, is part of the 
regional monitoring program and will not be conducted directly by the District.  Another 
element, monitoring of surface water flows and quality in the Delta, is conducted by various 
agencies, including DWR.  Diablo Water District’s pumping does not affect surface flows or 
quality and, accordingly, the District does not anticipate the need to directly or independently 
monitor surface water other than the quality of surface water delivered by CCWD to the District. 
 
As discussed below, the District plans to coordinate its groundwater monitoring program with 
ECWMA and other stakeholders in the Subbasin to ensure completeness and avoid redundancies.  
 

Component 1A: Elements of Monitoring Program 
 
The District’s current groundwater monitoring program is summarized in Appendix D (note: 
monitoring locations are shown in Appendix B). Well construction data for wells monitored 
under this Plan are contained in Appendix E. 

 
Groundwater Levels 
 
The primary focus of the District’s current groundwater monitoring program is on 
monitoring groundwater levels in the vicinity of the Glen Park Well.  As reflected in 
Appendix D, manual water level measurements are made monthly in 12 wells, including 
three District wells and nine private domestic wells.  The District wells include 
monitoring wells at the Glen Park and Creekside sites, and the Glen Park and Knightsen 
production wells. 
 
In addition to the wells monitored by the District for groundwater levels, the District also 
has integrated groundwater level data collected by other entities in the region.  The wells 
in the groundwater level monitoring network are shown in Appendix B.  These include 
shallow wells monitored by ECCID since the 1950s.  Although most of the ECCID wells 
are located south of the District’s boundaries, three ECCID wells are located favorably 
with respect to ongoing shallow groundwater monitoring objectives of the District.  The 
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City of Brentwood’s Wells 6, 7, 8 and 14 are of interest for deep aquifer monitoring and 
have been incorporated into the planned program. 
 
Groundwater Quality 
 
Groundwater quality sampling of production wells for general minerals, inorganic 
chemicals, and organic parameters is conducted every three years as required for all 
public water supply systems.  The District also collects samples annually for nitrate 
analysis.  Samples were collected quarterly for radionuclide analysis from May 2005 to 
January 2006, and the District has received a 9-year waiver from DHS for future 
radionuclide sampling because the gross alpha results were below the threshold of 3 
pCi/L.  The District’s groundwater quality monitoring program is summarized in 
Appendix D. 
 
Groundwater Pumpage 
 
The District monitors pumpage from the Glen Park Well via a SCADA system. As new 
municipal wells are brought on-line, pumpage will continue to be a monitored parameter 
and reported at least annually as part of a groundwater report specified under this Plan.  
 
Land Subsidence 
 
As discussed in Section 3.2, significant land subsidence occurred historically in the 
Sacramento-San Joaquin Delta, including in east Contra Costa County.  Most of this 
subsidence is the result of the reclamation of Delta islands by the construction of levees 
and the dewatering of soils for agricultural production.  The exposed organic (peat) soils 
to oxygen, and the resulting microbial oxidation of the peat soils is the predominant cause 
of land subsidence in the Delta.   
 
The District does not monitor land subsidence within its boundaries, but land subsidence 
in Contra Costa County is monitored by various agencies.  Regional land subsidence 
monitoring has included non-instrumented GPS monuments and continuous GPS 
monitoring stations; there are no extensometers in Contra Costa County.   
 
The Sacramento-San Joaquin Delta non-instrumented GPS network consists of about 120 
monuments, including two monuments in eastern Contra Costa County.  This network 
was initially surveyed in 1997 and resurveyed in 2002, but funding has not been available 
to process the data from the 2002 resurvey.  GPS monitoring locations in eastern Contra 
Costa County are shown on Figure 3-5. 
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Surface Water Flows and Quality 
 
Surface water flows and quality in the Delta are monitored by various agencies including 
DWR.  The District has no plans to conduct additional monitoring at this time.  
 
As required by DHS, the District monitors the quality of surface water delivered by 
CCWD on a quarterly basis.  Both raw and treated surface water are sampled at the 
Randall-Bold WTP and analyzed for nitrate on a quarterly basis (except for the first 
quarter) and for general mineral, general physical, inorganic, and organic constituents 
annually.    
 
Actions 
• Implement the groundwater monitoring program detailed in Appendix D.  
• Make available groundwater monitoring data to other agencies to aid in effective 

groundwater resource management and accomplishment of BMOs. 

Component 1B: Evaluation and Reporting of Monitoring Data 

Groundwater level, quality, and production data collected as part of the District’s monitoring 
program should be periodically entered into a database so that the data can be summarized on 
tables and plots in an efficient manner.  The data should be routinely reviewed to check for 
any significant changes in groundwater conditions.  An annual summary report that includes 
presentation and discussion of these monitoring data is recommended in this Plan.   

 
Actions 
 Maintain clear records from all monitoring activities. 
 Prepare an annual monitoring report describing conditions as reflected by trends of 

monitored parameters. 
 Make the annual report available to other agencies to aid in effective groundwater 

resource management and accomplishment of BMOs. 

COMPONENT CATEGORY 2: WATER RESOURCE SUSTAINABILITY 

Component 2A: Maintaining Stable Groundwater Levels 

Accomplishment of the second BMO (avoidance of overdraft) requires that progressive 
groundwater level declines be avoided.  Groundwater levels in the District area have 
historically been stable because the majority of the water demand is met by surface water.  
Although groundwater extraction will increase in the future, projected pumping increases are 
not expected to cause significant groundwater level declines.  Seasonal water level 
fluctuations occur and will likely increase in magnitude as pumping increases, but full water 
level recovery is expected during the winter months except during dry years. 
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Year-to-year water level fluctuations are likely to occur because of future conjunctive water 
management.  As discussed below, conjunctive use operations may involve pumping more 
groundwater from storage during dry years, and reducing pumping so that the storage is 
replenished during subsequent normal and wet years.  This means that groundwater levels 
could decline during dry years but would recover during normal and wet years.  Such 
fluctuations are normal and are not considered to be inconsistent with the goal of maintaining 
stable groundwater levels. 
 
The District will continue to monitor groundwater levels and consult with other well 
operators to monitor effects on other wells in the region.  In the event local wells were to be 
adversely affected (i.e., lowering of groundwater below existing pumps), decisions about 
mitigation actions would be made on a case-by-case basis.  Mitigation measures may include, 
but would not be limited to, supplying the property with a different source of water, lowering 
or replacing pumps, or installing new wells. 

 
Actions 
• Continue monitoring of groundwater levels discussed under Component 1A to ensure 

that progressive groundwater level declines do not occur. 
• District will employ mitigation measures as applicable to maintain stable groundwater 

levels. 

Component 2B: Water Conservation 

Water conservation and related public education measures have generally been developed in 
California to achieve the following goals: 
 

• meet legal mandates, 
• reduce average annual potable water demands, 
• reduce sewer flows, 
• reduce water demands during peak seasons, and 
• meet drought restrictions. 

 
Diablo Water District adopted Regulation No. 8, “Water Conservation” in 1986 and amended 
it in 1994.  The purpose of the regulation is “to assure that all water furnished by the District 
is put to reasonable beneficial use, to prevent unreasonable use or waste of water and to 
promote efficient use and conservation of water”  
 
The District’s wholesale supplier of surface water, CCWD, is a signatory to the 
Memorandum of Understanding (MOU) Regarding Urban Water Conservation in California 
developed by the California Urban Water Conservation Council (CUWCC).  The MOU was 
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adopted in 1991 and has been amended 11 times, most recently in 2005, and identifies 14 
demand management measures (DMMs).  As summarized in the table below, all but one of 
these have been implemented by the District with assistance from CCWD (CDM, 2005).  
DMM #10 (Wholesale Agency Program) is not applicable because the District is not a water 
wholesaler. 

Implementation of Demand Management Measures 
 Demand Management Measures Status 

1. Residential Water Audits        Implemented 
2. Residential Plumbing Fixture Retrofits     Implemented 
3. Water Delivery System Audits, Leak Detection, and Repair  Implemented 
4. Metering with Commodity Rates      Implemented 
5. Large Landscape Conservation      Implemented 
6. High Efficiency Washing Machine Rebated    Implemented 
7. Public Information        Implemented 
8. School Education        Implemented 
9. Commercial, Industrial, and Institutional Water Conservation  Implemented 
10. Wholesale Agency Program       Not Applicable 
11. Conservation Pricing        Implemented 

Implementation of Demand Management Measures (cont.) 
 Demand Management Measures Status 

12. Conservation Coordinator       Implemented 
13. Water Waste Prohibition       Implemented 
14. Ultra-Low Flush Toilets       Implemented 

 
Communication tools used by CCWD and the District to encourage water conservation are 
outlined in the UWMP (CDM, 2005) under public information (DMM-7) and school 
education (DMM-8).  These DMMs are discussed below under Component 4B (Public 
Outreach) and  Component 4C (Water Awareness Education). 

  
Actions 
• Continue to implement and promote water conservation programs within the 

District’s service area. 

Component 2C: Implementation of Conjunctive Water Management 

Water purveyors such as Diablo Water District that use both surface water and groundwater 
can operate those supplies conjunctively to obtain maximum benefit from both sources of 
supply.  In its simplest form, conjunctive water management involves increasing 
groundwater pumping during dry years when there are cutbacks in surface water supplies and 
reduce groundwater pumping during normal and wet years when surface water supplies are 
sufficient to meet demands.  Historically, the District’s ability to implement conjunctive 
management strategies has been limited due to the lack of a groundwater source of supply.  
Conjunctive water management was also not a priority because surface water supplies have 
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been sufficient to meet demands.  Implementation of conjunctive use strategies may become 
more important in future years as water demands increase. 
 
Commissioning of the Glen Park Well in 2006 allowed the District to implement conjunctive 
water management, and the installation of additional wells in future years will increase 
conjunctive use options.  If the District uses more groundwater, during a dry year for 
example, reducing pumping during normal and wet years will allow groundwater levels to 
recover and prevent progressive water level declines.  This would ensure that the second 
BMO, avoidance of overdraft, continues to be met. 
 
In many areas of California, conjunctive water management has been demonstrated to be an 
effective and flexible management approach that allows optimum use of surface water and 
groundwater during different water year types.  Increased groundwater pumping during dry 
years causes temporary groundwater level declines, but conjunctive use operations help to 
ensure that groundwater levels recover during normal and wet years. 
 
As part of the conjunctive management of surface water and groundwater to meet the 
District’s requirements, it is recognized that there will be variations in the amount of 
available surface water supplies from year to year, particularly since the supply consists of 
CVP water imported from outside the region.  Similarly, there are expected to be variations 
in groundwater conditions as a function of the local hydrogeology that affect, among other 
things, the natural recharge to the groundwater basin from year to year.   

 
Actions 
• The District will continue to develop groundwater source capacity and identify 

possible conjunctive management strategies to optimize resource protection.  This 
will likely require regional coordination with CCWD and other ECWMA agencies. 

Component 2D: Integration of Recycled Water 

The wastewater treatment and collection systems in the Diablo Water District service area 
are owned and operated by the Ironhouse Sanitary District (ISD).  The UWMP states that 
wastewater flows averaged 2.3 mgd in 2005 and are projected to increase to 8.6 mgd at build-
out (CDM, 2005).  All treated wastewater is currently recycled in the form of irrigation water 
for agricultural lands; there is no direct discharge of treated effluent to the San Joaquin River.  
The irrigated crops consist primarily of rye grass grown for non-human consumption.  The 
crops are grown on 162 acres adjacent to the wastewater treatment plant in Oakley and 396 
acres on Jersey Island.  The Jersey Island acreage can expand in the future as wastewater 
flows increase. 
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The Diablo Water District currently requires that large new turf landscape areas be supplied 
by non-District water.  Water supplies for these areas are typically groundwater pumped by 
non-District wells, but recycled water could also be used.  The UWMP states:   

 
“In the future, if DWD identifies large potential users of recycled water within its 
service area, it will coordinate with ISD to determine if an economic feasibility 
study may be warranted.  For example, such users may include large industries 
requiring cooling water or other non-potable uses, or large landscape areas that 
would otherwise irrigate with potable water.”  (CDM, 2005)  

 
As wastewater treatment increases in future years, the District will seek opportunities to use 
recycled water in lieu of non-District groundwater.  This would have the dual benefit of 
reducing groundwater demand and reducing the additional acreage that ISD would need for 
irrigation with recycled water.   

 
Actions 
• As applicable, coordinate opportunities to use recycled water with ISD. 

COMPONENT CATEGORY 3: GROUNDWATER RESOURCE PROTECTION 

Component 3A: Well Construction and Destruction Policies 

The third BMO, preservation of groundwater quality, requires that all wells be properly 
constructed and maintained during their operational lives and properly destroyed after their 
useful lives, so that they do not adversely affect groundwater quality by, for example, serving 
as conduits for movement of contaminants from the ground surface and/or from an aquifer 
with poor groundwater quality to one with good quality.  Toward that end, this component is 
included in the Plan to support well construction and destruction policies, and to participate 
in their implementation, particularly with regard to surface and inter-aquifer well sealing and 
proper well destruction, which are critical in the management of a multiple aquifer system. 
 
Contra Costa County adopted well construction ordinances in 1981 and 1985, and these are 
included in Appendix F.  These ordinances establish requirements for well construction 
permits, specify minimum setbacks from septic tanks and other potential hazards, and 
reference specific requirements of the California State Well Standards summarized in DWR 
Bulletin 74-81 (DWR, 1981).  The State Well Standards were updated in Bulletin 74-90 
(DWR, 1990).  Both the State Well Standards and the County’s ordinances require a 
minimum 50-foot annular seal for drinking water wells to guard against exposure to 
contamination such as coliform bacteria and specify procedures for installation of the annular 
seal.   
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The State Well Standards and the County ordinances also establish requirements for 
destruction of unused wells.  These procedures are intended to ensure that abandoned wells 
cannot act as conduits for infiltration of surface drainage to shallow aquifers or movement of 
groundwater from shallow to deeper zones.    
 
The Environmental Health Division of the Contra Costa County Health Services is 
responsible for well construction and destruction permits in Contra Costa County, and the 
permit guidelines and application form are included in Appendix F.  The well permit 
application includes a list of construction information to be verified by the County’s 
Inspector. 
 
Permitting of municipal supply wells is also within the purview of DHS.  Each DHS district 
has specified procedures for siting and permitting new well sources, though all require a 
source assessment and protection survey under the Drinking Water Source Assessment and 
Protection Program. 
 
This program assesses potential hazards to drinking water quality and encompasses the 
following steps that will be performed for each candidate well: 
 

• Identify the proposed well point using coordinates derived from global positioning 
system equipment. 

 
• Delineate Groundwater Protection Zones using proposed or actual well construction 

features and the Modified Calculated Fixed Radius method.  This step requires input 
of anticipated or actual well capacity, which will range from 0.25 to 1.0 mgd. 

 
• Complete Physical Barrier Effectiveness checklist using available information on 

local geology and surface features. 
 

• Complete Well Data Sheet. 
 

• Complete Possible Contaminating Activities (PCA) Inventory Form using 
information from a neighborhood survey, a database search from Environmental Data 
Resources Inc. (EDR), a review of data available on the State Water Resources 
Control Board’s (SWRCB) GeoTracker website, and review of Regional Water 
Quality Control Board (RWQCB) agency files. 

 
• Rank PCAs by vulnerability score. 
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• Create a zone delineation map showing the well location and protection zones based 
on average well discharge volumes and groundwater flow directions. 

 
The DWSAP report lists results from database searches within the calculated wellhead 
protection zones including the Environmental Data Resources, Inc. database, the SWRCB 
GeoTracker website, and RWQCB agency files.  A neighborhood survey is conducted to 
verify existing conditions (e.g., land use) and identify activities that may cause the 
groundwater source to be considered vulnerable, but which may not be associated with an 
existing contamination site. 

 
Actions 
• Comply with the County’s well construction and destruction policies and state 

permitting requirements as stipulated by the DHS district engineer. 

Component 3B: Management and Mitigation of Contaminated Groundwater 

Groundwater quality problems have limited groundwater development in some parts of east 
Contra Costa County.  Groundwater quality is generally classified as marginal to poor in the 
Diablo Water District SOI (CH2M Hill, 1996).  As summarized in Section 3.1, there are 
areas of naturally occurring groundwater quality problems within the District (e.g., 
manganese and arsenic).   
 
The Contra Costa County Environmental Health Division has local oversight for 
groundwater protection through the Underground Storage Tank (UST) and Hazardous 
Materials programs.  The UST regulations provide groundwater protection through annual 
integrity testing and stringent tank requirements.  
 
The District will consult with other well operators to monitor effects on other wells in the 
region.  In the event local wells were to be adversely affected (i.e., degradation of water 
quality), decisions about mitigation actions would be made on a case-by-case basis.  
Mitigation measures may include, but would not be limited to, supplying the property with a 
different source of water, lowering or replacing pumps, or installing new wells. 

 
Actions 

• Identify short and longer-term water quality trends and actions needed to sustain a 
supply of good quality groundwater. 

• Employ BMPs to limit potential sources of contamination in the environment. 
• Coordinate with the County Environmental Health Services Division and other land 

use/regulatory agencies to develop a method for identifying contamination concerns 
and mitigating public water supply contamination.  
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• Identify locations of point sources of contamination. 
• Identify major non-point sources of contamination. 
• Mitigate potential impacts on groundwater quality resulting from point or non-point 

sources of contamination. 
• Identify short and longer-term water quality trends and actions needed to sustain a 

supply of good quality groundwater. 
• Coordinate with other ECWMA members and the County Environmental Health 

Services Division to assess the quality of groundwater used by private well owners in 
the Tracy Subbasin.  

• Any groundwater contamination induced by District pumping will be mitigated.  

Component 3C: Identification and Management of Recharge Areas and 
Wellhead Protection Areas 

The 1986 Amendments to the federal Safe Drinking Water Act (SDWA) established 
requirements for new Wellhead Protection Programs (WPPs) to protect groundwater that 
supplies drinking water wells for public water systems.  Each state was required to prepare a 
WPP and submit it to the USEPA by June 19, 1989.  However, California did not develop an 
active statewide WPP at that time.  Subsequently, in 1996, reauthorization of the SDWA 
established a related program called the Source Water Assessment Program.  In 1999, the 
DHS Division of Drinking Water and Environmental Management developed the DWSAP 
Program, which was approved by USEPA.  The overall objective of the DWSAP Program is 
to ensure that the quality of drinking water sources is protected.  The wellhead protection 
aspect of this groundwater management plan component is now essentially required as a 
result of the 1996 SDWA reauthorization.  
 
In California, the DWSAP Program satisfies the mandates of both the 1986 and 1996 SDWA 
amendments.  The California DWSAP Program includes delineation of Groundwater 
Protection Zones surrounding an existing or proposed drinking water source where 
contaminants have the potential to migrate and reach that source.  The program includes 
preparation of an inventory of Possible Contaminating Activities (PCAs) that may lead to the 
release of contaminants within these zones as described above under Component 3B.  The 
activities, referred to in the DWSAP Program as Potentially Contaminating Activities, 
include such land uses as gas stations and dry cleaners, as well as many other land uses.  
Known contaminant plumes regulated by local, state, and federal agencies are also included.  
The Groundwater Protection Zones, which are determined based on local hydrogeological 
conditions and also well operation and construction parameters, represent the approximate 
area from which groundwater would be withdrawn during 2, 5, and 10-year time periods.  
These zones also represent the area in which contaminants released to groundwater could 
migrate and potentially affect the groundwater extracted by wells located within the 
designated zones.  The DWSAP Program evaluation also includes a risk or vulnerability 
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ranking based on a combined numerical score that results from points assigned to various 
evaluations conducted as part of the DWSAP process.  This ranking provides a relative 
indication of the potential susceptibility of drinking water sources to contamination.  
 
DHS is responsible for conducting DWSAP assessments for systems existing prior to the 
adoption of the California program but has encouraged purveyors to perform their own 
assessments.  Assessments for existing systems were due to be completed by May 2003.  The 
results of the DWSAP assessments can be used as a planning tool to assess land use 
development in the vicinity of water sources.  The DWSAP analyses prepared for water 
sources in the basin should, in some fashion, be reviewed at least every five years and 
updated as appropriate.  The collective DWSAP information can also be integrated with other 
management activities, including siting of new wells, land use policies, and the County’s 
Code concerning well construction. 
 
This Plan component is included to incorporate the DWSAP Program as a tool to assist in 
accomplishing BMOs identified in this Plan.  

 
Actions 
• Identify and employ wellhead protection measures to ensure long-term sustainability 

of good quality water. 
• Use DWSAP information, including delineation of source area and protection zones. 
• Require deep sanitary seal construction standards for municipal supply wells. 
• Adopt a well destruction policy for abandoned District wells to prevent groundwater 

contamination. 
• Coordinate with other ECWMA members, as applicable, regarding DWSAP analyses 

(and also other environmental assessments) to guide management decisions.  
• Promote recharge area protection to mitigate impacts of  urban infrastructure and 

sources of groundwater contamination that could reduce recharge potential. 

COMPONENT CATEGORY 4: AGENCY COORDINATION AND PUBLIC OUTREACH 

Component 4A: Continuation of Local, State, and Federal Agency 
Relationships 

The District has long-established working relationships with local and state agencies that will 
continue on an ongoing basis.  The ECWMA is comprised of eleven local water and 
wastewater agencies in eastern Contra Costa County, including the District, and several other 
member agencies currently use groundwater or plan to use groundwater in the future.  The 
District works closely with its wholesale supplier of CVP surface water, CCWD, which is 
also an ECWMA member.  The availability of surface water resources is key to meeting the 
District’s future water demands. 
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The ECWMA member agencies participated in the preparation of the East Contra Costa 
County Functionally Equivalent IRWMP consisting of existing local and regional planning 
documents, which was completed in July 2005.  Completion of the Functionally Equivalent 
IRWMP enabled the ECWMA members to apply for a Proposition 50, Chapter 8 regional 
grant (CCWD, 2005).  Eight eastern Contra Costa County agencies, including Diablo Water 
District, have projects to be included in the grant application. 
 
The District has a historical and ongoing working relationship with local agencies, as well as 
with other local groundwater pumpers, to manage supplies to effectively meet water demands 
within the available yields of imported surface water and local groundwater.  The District 
formally presented and solicited comment on its intent to prepare a groundwater management 
plan with ECWMA in May 2005.   
 
ECWMA member agencies that received a draft Plan for review include: 
 

• City of Brentwood 
• Contra Costa Water District 
• Town of Discovery Bay 
• East Contra Costa Water District 
• City of Pittsburg 

 
The above agencies represent an advisory group to the District for this Plan and will continue 
to be solicited for input on Plan updates and to receive annual reports on groundwater 
conditions.  Representatives from these agencies participated in three meetings on content of 
the Plan and reviewed the draft Plan. 
 
This Plan component is included to formalize the historical local and state agency working 
relationships as part of comprehensively managing local groundwater, in concert with 
imported surface water and local recycled water, to accomplish all the management 
objectives for the basin. 

 
Actions 
• Continue working relationships with local, state, and federal agencies (regulatory and 

other) to achieve broader local and regional benefits.  
• Pursue grant opportunities in cooperation with ECWMA to fund basin management 

activities and regional water projects. 
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Component 4B: Public Outreach 

The purpose of the Plan is to maintain a high quality, reliable, and sustainable water supply 
for the citizens and businesses of Oakley and the unincorporated portions of its service area.  
To accomplish this, the Plan components describe how the District intends to manage its 
water resources in support of four regional and three local BMOs directed toward the 
sustainability of groundwater supplies.  As the District is managing its water resources as a 
service to the local citizenry, it is committed to engaging the public in awareness of the 
Plan’s purpose and objectives, and active involvement in Plan implementation.  Accordingly, 
the District has prepared this Plan with the required public notices and hearings on its 
intention to prepare and adopt a plan per AB 3030 and SB 1938 (see Appendix A).  
 
Public outreach tools used by CCWD and the District to encourage water conservation are 
outlined in the UWMP (CDM, 2005) under DMM-7.  The District’s public information 
program includes mailing a periodic newsletter to its customers to provide water 
conservation tips and other information about water conservation programs.  CCWD and the 
District also sponsor media events related to conservation, produce public service 
announcements, and provide speakers for community groups and the media.   
 

Actions   
• Continue public involvement process with Board meetings that periodically include 

updates on water resources management activities by the District.   
• Continue public outreach with bill inserts and printed media.  These notices will 

include contact information so that interested parties can request additional 
information, ask questions, or provide comments on water resources management 
activities. 

• Continue to engage the public in future Plan updates.   

Component 4C: Water Awareness Education 

The District is committed to implementing water awareness programs as discussed in the 
UWMP (CDM, 2005).  School educational programs directed toward water conservation are 
handled primarily by CCWD, which provides an extensive Water Education Program to 
schools within the District’s service area.  The UWMP states that the current school 
education program reaches over 30,000 students, teachers, and parents each year. 
 

Actions 
• Continue water awareness education programs. 
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COMPONENT CATEGORY 5: PLAN IMPLEMENTATION AND UPDATES 

Component 5A: Plan Implementation and Reporting 

Table 4-1 summarizes the action items discussed under each Plan component and the 
implementation schedule for each item.  Action items planned to be completed within two 
years are labeled “short-term” actions, and items expected to require more than two years to 
complete are labeled “long-term” actions.  Action items that represent on-going groundwater 
management activities conducted by the District are labeled “continuing” actions.  
 
The Functionally Equivalent IRWMP adopted by ECWMA in 2005 identifies and prioritizes 
regional water-related actions for the eastern Contra Costa County agencies, including the 
District.  Highest priority actions identified in the IRWMP include quantifying countywide 
water demand and supply, increasing opportunities for conjunctive use, increasing the use of 
groundwater as part of conjunctive use operations, and implementation of water use 
efficiency programs (CDM, 2005).  The District supports implementation of the IRWMP.   
 
The District’s utilization of groundwater has historically been small, and it has not previously 
prepared reports to summarize groundwater conditions in its service area.  A key component 
of this Plan is the preparation of annual groundwater management reports to describe the 
status of management actions performed and/or recommended, including monitoring and 
other cooperative activities with other entities in the County and state or federal agencies.  
These annual reports will include summaries of monitoring data collected during the previous 
year, including groundwater conditions (groundwater levels, quality, and production) and 
land subsidence data.  The reports will include data collected through March 31 so that water 
level recovery during the winter months can be evaluated.  The reports will also summarize 
current water requirements, use of local groundwater and imported surface water from 
CCWD to meet those requirements, and other appropriate details about water requirements 
and supplies. 

 
Actions 
• Make information and reports available to other agencies to aid in effective 

groundwater resource management and accomplishment of BMOs. 
• Provide copies of adopted Plan, and related reports, to ECWMA members. 
• Support the IRWMP, including implementation of priority objectives of the IRWMP. 
• Prepare annual groundwater management reports. 

Component 5B: Provisions to Update the Groundwater Management Plan 

The components of this Plan reflect the current understanding of the occurrence of 
groundwater in eastern Contra Costa County and specific problems or areas of concern about 
that resource.  The Plan components are designed to achieve specified objectives to utilize 
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local groundwater for regular water supply while both protecting and preserving groundwater 
quantity and quality.  While the Plan provides a framework for present and future actions, 
new data will be developed as a result of Plan implementation.  That new data could identify 
conditions which will require modifications to currently definable management actions.  As a 
result, this Plan is intended to be a flexible document that can be updated to modify existing 
components and/or incorporate new components as appropriate in order to recognize and 
respond to future groundwater conditions.   
 
Review and update of this Plan would initially occur in about five years, or sooner if 
necessary.  Subsequent future updates would be similarly scheduled.  ECWMA members 
would be apprised of future updates to the Plan to ensure that the Plan is consistent with 
BMOs and management actions being implemented by others utilizing water resources 
within the same basin.  The District will also conduct outreach to encourage public 
participation in future Plan updates. 

 
Actions 
• Review and update Plan every five years or more often as needed. 



Table 4-1 
Summary of Action Items  

Plan Components and Action Items 
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CATEGORY 1:  MONITORING PROGRAM    
1A.  Elements of Monitoring Program    

• Implement the groundwater monitoring program detailed in Appendix D. X    X 
1B.  Evaluation and Reporting of Monitoring     

• Maintain clear records from all monitoring activities. X   
• Prepare an annual monitoring report describing conditions as reflected by trends of monitored parameters. X   
• Make the annual report available to other agencies to aid in effective groundwater resource management and 

accomplishment of BMOs. X   

    
CATEGORY 2:  WATER RESOURCE SUSTAINABILITY    
2A.  Maintaining Stable Groundwater Levels    

• Continue monitoring of groundwater levels discussed under Component 1A to ensure that progressive groundwater 
level declines do not occur. X  X 

2B.  Water Conservation    
• Continue to implement and promote water conservation programs within the District’s service area.   X 

2C.  Implementation of Conjunctive Water Management    
• The District will continue to develop groundwater source capacity and identify possible conjunctive management 

strategies to optimize resource protection.  This will likely require regional coordination with CCWD and other 
ECWMA agencies. 

  
X 

2D.  Integration of Recycled Water    
• As applicable, coordinate opportunities to use recycled water with Ironhouse Sanitation District.   X 

    
CATEGORY 3:  GROUNDWATER RESOURCE PROTECTION    
3A.  Well Construction and Destruction Policies    

• Comply with the County’s well construction and destruction policies and state permitting requirements as stipulated by 
the DHS district engineer. X   

3B.  Management and Mitigation of Contaminated Groundwater     
• Identify short and longer-term water quality trends and actions needed to sustain a supply of good quality groundwater.  X  
• Employ BMPs to limit potential sources of contamination in the environment. X   
• Coordinate with the County Environmental Health Services Division and other land use/regulatory agencies to develop 

a method for identifying contamination concerns and mitigating public water supply contamination. 
 X  

• Identify locations of point sources of contamination.   X 
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• Identify major non-point sources of contamination.  X  
• Mitigate potential impacts on groundwater quality resulting from point or non-point sources of contamination.  X  
• Identify short and longer-term water quality trends and actions needed to sustain a supply of good quality groundwater.   X 
• Coordinate with other ECWMA members and the County Environmental Health Services Division to assess the 

quality of groundwater used by private well owners in the subbasin. 
 X  

3C.  Identification and Management of Recharge Areas and Wellhead Protection Areas    
• Identify short and longer-term water quality trends and actions needed to sustain supply of good quality groundwater  X  
• Use DWSAP information, including delineation of source area and protection zones. X   
• Require deep sanitary seal construction standards for municipal supply wells. X   
• Adopt a well destruction policy for abandoned District wells to prevent groundwater contamination. X   
• Coordinate with other ECWMA members, as applicable, regarding DWSAP analyses (and also other environmental 

assessments) to guide management decisions. 
 X  

• Promote recharge area protection to mitigate impacts of urban infrastructure and sources of groundwater contamination 
that could reduce recharge potential. 

 X  

    
CATEGORY 4:  AGENCY COORDINATION AND PUBLIC OUTREACH    
4A.  Continuation of Local, State, and Federal Agency Relationships    

•    Continue working relationships with local, state, and federal agencies (regulatory and other) to achieve broader local 
and regional benefits. 

  X 

• Pursue grant opportunities in cooperation with ECWMA to fund basin management activities and regional water 
projects. 

  X 
4B.  Public Outreach    

• Continue public involvement process with Board meetings that periodically include updates on water resources 
management activities by the District.   

  X 

• Continue public outreach with bill inserts and printed media.  These notices will include contact information so that 
interested parties can request additional information, ask questions, or provide comments on water resources 
management activities. 

  
X 

• Continue to engage the public in future Plan updates.     X 
4C.  Water Awareness Education    

• Continue water awareness education programs.   X 



Table 4-1 (continued) 
Summary of Action Items  
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CATEGORY 5:  PLAN IMPLEMENTATION AND UPDATES    
5A.  Plan Implementation and Reporting    

• Make information and reports available to other agencies to aid in effective groundwater resource management and 
accomplishment of BMOs. 

  X 

• Provide copies of adopted Plan, and related reports, to ECWMA members. X   
• Support the IRWMP, including implementation of priority objectives of the IRWMP.  X  
• Prepare annual groundwater management reports.   X 

5B.  Provisions to Update the Groundwater Management Plan    
• Review and update plan every five years or more often as needed.   X 

 
1. Short-term actions are items to be completed within two years. 
2. Long-term actions are items expected to require more than two years. 
3. Continuing are items that are ongoing groundwater management activities. 
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Groundwater Monitoring Networks 
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Groundwater Monitoring Locations in Vicinity of Glen Park Well

DATE: 5/17/2007     1:03:38 PMFILE: \Public\Diablo WD 04-1-058\GIS\Basemap1_V1.mxd

³ 0 3,0001,500

Feet

Legend

!( Municipal Well
!( Community System Well
!. Domestic Well
!. Monitoring Well
R School Well

DWD Service Area

Shallow Wells

Deep Wells

!( Municipal Well



 
 
 
 
 
 
 
 
 

Shallow Monitoring Well Network 
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Water Level in 3080 Doyle
Well Depth: 60 ft
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Water Level in 3199 Crismore
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Water Level in ECCID 5-22
Well Depth: 20 ft
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Water Level in ECCID 5-33
Well Depth: 20 ft
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Water Level in ECCID 5-35
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Water Level in ECCID 5-39
Well Depth: 20 ft
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Deep Monitoring Well Network 



Water Level in DWD Glen Park MW
Well Depth: 560 ft

Perforation: 220-230, 260-290 ft

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80
2003 2004 2005 2006 2007 2008

Year

D
ep

th
 to

 W
at

er

Transducer Water Level Manual Water Level Manual Water Level - Glen Park well pumping

Y:\Diablo WD 04-1-058\Data\ContraCosta_DHS_WQ.mdb -- ( Report - WLHydrograph ) Page 11 of  18



Water Level in South Park
Well Depth: 323 ft

Perforation: 204-264, 284-299 ft
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Water Level in DWD Creekside MW
Well Depth: 380 ft

Perforation: 230-240 ft
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Water Level in DWD Knightsen Well
Well Depth: 305 ft

Perforation: 265-305 ft
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Water Level in Rock Island West Well
Well Depth: 320 ft

Perforation: 240-270, 284-292 ft

0

5

10

15

20

25

30

35

40

45

50
2003 2004 2005 2006 2007 2008

Year

D
ep

th
 to

 W
at

er

Manual Water Level

Y:\Diablo WD 04-1-058\Data\ContraCosta_DHS_WQ.mdb -- ( Report - WLHydrograph ) Page 17 of  18



Water Level in Delta Mutual East Well
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Water Level in 3239 Doyle
Well Depth: 125 ft
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Water Level in 21 Lozoya
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Water Level in 185 Lozoya
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Water Level in Knightsen School District (#3)
Well Depth: 415 ft

Perforation: 395-415 ft
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Water Level in Knightsen School Irrigation (#2)
Well Depth: 230 ft

Perforation: 167-191, 210-230 ft
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Water Level in Brentwood MW-14 Deep
Well Depth: 324 ft

Perforation: 284-315 ft
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Water Quality Data for  
Diablo Water District and Vicinity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table C
Groundwater Quality Data for Diablo Water District 

Well Owner and Name

Date

EC TDS pH Ca Mg Na K SO Cl HCOTotal 
Alkalinity

NO F As Cu Fe Mn

Cations Anions Trace Elements

Ba

(μmhos/cm)

B Se Zn

(mg/L) (mg/L) (mg/L)(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)(mg/L) (mg/L) (μg/L) (ug/L) (ugL) (ug/L) (ug/L) (ug/L) (μg/L) (ug/L)
 3

2
 3

2
2  41

900/1600
a a

500/1000 6.5-8.5 -- -- -- -- -- 250/500 250 -- 45 2 10 1000 1000 1300 300 50 50 5000
a a a a cb c accd ec

05/04/04 930 - 8 60 31 100 <2 160 72 -240 <2 0.3 3 <50 <100 <20- <50<100GLEN PARK WELL <5

07/05/06 993 620 - - - - - - -- - - - - - -1200 --GLEN PARK WELL -

10/19/06 - - - - - - - - -- - - - - - -1400 --GLEN PARK WELL -

06/06/06 940 560 7.7 56 24 100 1.4 110 88 330270 <2 0.3 <2 <50 210 1401800 <50<63SOUTH PARK WELL STANDBY <5

01/07/92 1400 940 7.7 70 43 140 4.4 350 130 240240 4.5 1.1 2.2 2 52 145.4800 NDNDWELL 01 - STANDBY 2.4

07/13/92 1750 1090 7.8 110 57 170 5.1 430 160 240240 15 0.3 ND ND ND 76900 20NDWELL 01 - STANDBY ND

10/06/92 - 1040 7.6 69 51 180 5.2 420 150 243243 14 0.32 3.3 ND ND 58900 NDNDWELL 01 - STANDBY ND

04/05/93 1440 920 7.8 88 43 140 4.7 360 140 230230 6.5 ND 2.1 ND ND 71ND 34NDWELL 01 - STANDBY ND

07/20/93 1550 1030 7.7 74 46 178 4.8 420 150 247247 6.8 ND 3.9 ND 25 180700 23NDWELL 01 - STANDBY ND

10/05/93 1490 970 7.8 85 60 140 4.6 390 140 239239 5.8 ND 3.1 2.8 ND 150740 NDNDWELL 01 - STANDBY ND

01/04/94 1460 930 7.7 82 37 160 4.7 360 140 236236 3.3 0.21 5.2 ND ND 270860 NDNDWELL 01 - STANDBY ND

04/05/94 1470 890 7.8 81 48 150 4.4 320 140 240240 5.4 0.26 3.7 8 ND 240650 NDNDWELL 01 - STANDBY ND

12/08/97 1780 1020 7.64 85 53 150 4 390 180 245245 10.3 0.34 <2 <4 <100 62920 <50<100WELL 01 - STANDBY <5

07/13/99 1730 1120 7.73 130 55 180 5 400 190 240240 13 ND - - ND -780 NDNDWELL 01 - STANDBY -

08/08/00 1680 1080 7.55 119 58 184 6 360 200 234234 6.6 0.33 4.2 <50 <100 62900 <50<100WELL 01 - STANDBY <5

2.  Total alkalinity reported as CaCO₃ .

Tuesday, April 17, 2007 Page 1 of 1
Y:\Diablo WD 04-1-058\Data\ContraCosta_DHS_WQ.mdb -- ( Report - Water Quality Table for Diablo WD )

1. Electrical conductivity at 25 C

Water Qualily Limits
a) California Secondary MCL (recommended/upper level)                    d) US EPA Primary MCL
b) US EPA Secondary MCL                                                                    e) California DHS Action Level for Drinking Water
c) California Primary MCL



Glen Park Creekside

No. 1a No. 2a MW So.203c MW So.328c MW No.605c Prod Welld MW278e MW630e Productionf MW154g MW240g MW324g MWh MW250i

CATIONS
Calcium mg/L 17 15 63.3 59 43 14 48 53 26 75 61 64 73 58 80
Magnesium mg/L 13 11 27 35 21 5.5 20 21 14 38 21 24 34 34 46
Potassium mg/L 3 2.8 1.5 3.6 3 2.1 1.7 1.5 3.4 3.5 1 2 4 2.3 3.9
Sodium mg/L 260 230 88.7 130 320 240 110 99 330 180 54 62 140 100 170
Total Hardness mg/L 120 100 264 290 190 59 140 250 150 340 240 260 320 290 390

ANIONS
Bicarbonate Alkalinity mg/L 260 265 229 350 300 220 330 260 220
Chloride mg/L 250/5002 230 190 67 150 320 170 72 82 360 120 68 77 87 74 210
Fluoride mg/L 2.01 0.73 0.69 0.36 <0.1 0.3 0.28 <0.10 .4 .4 .4 .3 .3 0.4
Nitrate (as NO3) mg/L 451 <0.1 <0.1 5.5 <1.0 <1.0 <1.0 <2.0 <0.10 <0.10 5.3 9.2 9.5 9.2 3.3 4.2
Sulfate (as SO4) mg/L 250/5002 150 130 130 89 200 190 92 100 240 300 39 56 230 160 270
Total Alkalinity mg/L 260 265 229 280 240 180 270 260 220 210 210 220 230 199

PHYSICAL PARAMETERS
pH pH units 6.5/8.54 8.15 8.19 7.61 7.8 7.9 8.1 7.7 7.96 8.04 7.8 7.9
Specific Conductivity µmhos/cm 900/16002 1,460 1,310 890 1,200 1,800 1,300 890 900 1,800 1400 680 740 1200 920 1,500
Total Dissolved Solids mg/L 500/10002 874 778 520 690 1,100 770 560 560 1,100 880 390 460 740 570 910
Turbidity NTU 52 0.36 0.86 0.27 0.88 0.38 <0.16 <0.16

INORGANICS
Aluminum mg/L 11/0.23 0.055 0.066 <0.010 <0.05 <0.050 <0.050 <0.050
Antimony mg/L 0.0061 <0.003 <0.003 <0.001 <0.006 <0.006 <0.005 <0.005
Arsenic mg/L 0.051 0.013 0.013 <0.003 0.01 <0.002 <0.005 <0.005
Barium mg/L 11 <0.1 <0.1 0.0351 <0.1 <0.1 0.079 0.069
Beryllium mg/L 0.0041 <0.0002 <0.0002 <0.0005 <0.001 <0.001 <0.004 <0.004
Boron mg/L 13 4 3.6 1.6 2.6 5.2 1.4 .4 .5 1.3
Cadmium mg/L 0.0051 <0.0001 <0.0001 <0.0005 <0.001 <0.001 <0.0005 <0.0005
Chromium mg/L 0.051 0.016 <0.001 0.012 <0.01 <0.001 0.035 <0.010
Copper mg/L 1.02 0.091 0.007 0.006 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.050
Cyanide mg/L 0.21 <0.1 <0.005 <0.010 <0.010
Iron mg/L 0.32 0.14 0.14 0.0112 <0.1 <0.1 0.23 0.074 <0.010 <0.100 <0.050 <0.050 0.090 <0.1
Lead mg/L 0.0153 0.0053 <0.002 <0.001 <0.005 <0.005 0.003 0.003
Manganese mg/L 0.052 0.11 0.1 0.037 0.2 0.088 0.15 0.13 0.13 <0.030 0.14 0.15 0.100 0.064
Mercury mg/L 0.0021 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.0002 <0.0002
Nickel mg/L 0.11 0.039 <0.002 <0.005 0.015 0.011 <0.010 <0.010
Selenium mg/L 0.051 <0.005 .0054 0.0050 <0.005 <0.005 <0.005 <0.005
Silver mg/L 0.12 <0.0005 <0.0005 <0.0005 <0.010 <0.010 <0.010 <0.010 <0.001 <0.001
Thallium mg/L 0.0021 <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 <0.001
Zinc mg/L 5.02 0.27 <0.050 0.0118 <0.050 <0.050 <0.050 <0.050 <0.020 <0.020

1  - Primary MCL a - Contra Costa Water District (10/6/97 - sample date) e - Diablo Water District (01/30/02 - report date) i - Diablo Water District (4/25/03 - report date)
2  - Secondary MCL (recommended/upper range) b - Contra Costa Water District (10/23/00 - sample date) f - City of Brentwood (11/03/00 - report date)
3  - Action Level c - LSCE (8/19/03 - report date) g - City of Brentwood (04/26/99 - report date)
4 - Suggested lower/upper acceptable range d - Diablo Water District (01/18/03 - report date) h - Diablo Water District (11/20/01 - report date)
< = ND at DLR

KnightsenbUNITS MCLANALYTE
Delta Coves

Well 14

SUMMARY OF WATER QUALITY DATA
DIABLO WATER DISTRICT AREA

Willow Park
Marina 6610

Rock Island Marina Brentwood

5/26/2007
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Current Groundwater Monitoring Program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Production
Metered

Type Location ID Use Manual Transducer
General Mineral,

Physical, Inorganics, 
Organics

Nitrate SCADA3

Glen Park Well Production - - Triennial Annual Yes
Glen Park MW Monitoring Deep Monthly - - - -

Rose Avenue Corporation Yard Unused Production - - every nine years every nine 
years -

North Well Non-operational - - - - -
South Park Stand-by Production Deep Monthly - Triennial Annual Yes

Creekside Creekside MW Monitoring Deep Monthly - - - -
Knightsen Knightsen Well Production Deep Monthly - Triennial Annual No

Beacon West Beacon West Well Production - - Triennial Annual No
East Well Production - - Triennial Annual Yes
West Well Production Deep Monthly - Triennial Annual Yes

Well 1 Production - - Triennial Annual No
Well 2 Production - - Triennial Annual No

Willow Mobile Home 
Park

Willow Mobile Home Park 
Well Production - - Triennial Annual No

East Well Production Deep? Monthly - Triennial Annual No
West Well Production - Triennial Annual No
3071 Doyle Domestic Shallow Monthly - - - -
3080 Doyle Domestic Shallow Monthly - - - -
3200 Doyle Domestic Shallow Monthly - - - -
3239 Doyle Domestic Deep? Monthly - - - -
3340 Doyle Domestic Shallow Monthly - - - -
21 Lozoya Domestic Deep? Monthly - - - -

185 Lozoya Domestic Deep? Monthly Yes - - -
3199 Crismore Domestic Shallow Monthly - - - -

Knightsen School District (#3) Domestic Deep Monthly - - - -

Knightsen School Irrigation 
(#2) Irrigation Deep Monthly - - - -

]

2.  Does not include weekly monitoring of the distribution system for coliform bacteria, chloride residual, etc..
3. SCADA: Supervisory Control and Data Acquisition

Community Water 
System Wells

Delta Mutual

Appendix D
Current Groundwater Monitoring Program1

Diablo Water District

Water Levels Water Quality2

Aquifer

Private Domestic

Wells

1.  The water level Monitoring Program includes seven wells monitored by others; six shallow ECCID piezometers (5-22, 5-33, 5-35, 5-36, 5-37, and 5-39), and one deep well
     Brentwood MW-14.

DWD Wells

Private

Knightsen Elementary 
School

Glen Park

Summer Lake

Rock Island Marina

Willow Park Marina



 
 
 
 
 

Appendix E 
 

Well Construction Information,  
Diablo Water District and Vicinity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Total 
Depth Casing Perf-

oration Seal Cap-
acity

Specific 
Capacity Notes

(feet) (in) (feet bgs) ft bgs (gpm) gpm/ft

Glen Park
 Well

Primary 
Supply for 

DWD
5/1/2004 315 16 230-245

260-300 200 700-
1,400 10-15 yes yes

Glen Park
MW

Monitoring 
Well 2001 560 8 220-230

260-290 190 - - -

Rose Avenue 
Corporation 

Yard

Corporation
Yard Well

Standby
Production 7/11/77 170 12 100- 1,100

North Well
Non-

Operation 
Production

6/30/2005 308 16 206-246
266-281 135 30 n/a Used as stand-by well only due to 

high Fe-Mn.

South Park
Well

Stand-by 
Production 6/15/2005 323 16 204-264

284-299 140 27.5 n/a yes Mn=140 ug/L (6/05), 2ndary 
MCL=50 ug/L

190 190 170-180 Mn=250 ug/L (6/04), 2ndary 
MCL=50 ug/L

260 260 215-255 Mn=200 ug/L (6/04), 2ndary 
MCL=50 ug/L

380 380 360-370
Mn=150 ug/L (6/04), 2ndary 

MCL=50 ug/L
As=12 ug/L (6/04), MCL=10 ug/L

165 165 2 150-160 Mn=330 ug/L (6/04), 2ndary 
MCL=50 ug/L

235 235 2 220-230 Mn=220 ug/L (6/04), 2ndary 
MCL=50 ug/L

290 290 2 270-280 Mn=220 ug/L (6/04), 2ndary 
MCL=50 ug/L

Creekside Creekside
MW Monitoring E00233

7 4/8/2003 380 2 230-240 188

Knightsen
M-25

Knightsen
Well Production Yes Yes 11/15/1990 305 10 235-55

275-95 150 13 no no

Beacon West
M-26

Beacon
West Well Production Yes Yes 327495 1991 260 8 230-260 225 22 no no

East Well
(#1) Production 802087 12/20/02 324 12 240-270

284-292 208 30 yes Has current Fe-Mn treatment 
system.

West Well
(#2) Production 802086 12/20/02 320 12 240-270

284-292 203 30 yes

MW-shallow Monitoring 12/2001 278 2 248-268

MW-deep Monitoring 12/2001 630 2 555-565
610-620

Well 1 Production 323222 9/13/1989 400 8 250-310 240 No current treatment system.  
Possible future As treatment.

Well 2 Production 323223 9/21/1989 340 8 250-310 240 Wells located within about 50' of 
each other.

Willow 
Mobile

Home Park
M-28

Willow Mobile 
Home Park 

Well
Production No Yes 413188 10/6/1992 410 8 292-332 200

West Production

East Production DWD contracted for maintenance

Well 6 Production 1987 305 16 250-300 222 750 30
Well 7 Production 1988 300 16 265-295 178 750 10
Well 8 Production 1993 325 16 225-315 210 1,000 20

Well 9
Emerg. & 

Park 
Irrigation

4/22/1993 230 8 210-230 200 300
Domestic well for park irrigation, 

high nitrates, blend to use in 
emergency.

Well 14 Production 716526 11/3/2000 340 16 285-315 245 1,000 13
MW-1
(deep) Monitoring 324 2 284-314

MW-2
(int.) Monitoring 240 2 200-210

220-230
MW-3

(shallow) Monitoring 154 2 114-144

Well 15 Well 15 Production 804384 8/2004 345 12 239-259
289-324 188 3.1

Knightsen 
School

Domestic 
(#3)

Production 725554 03/29/05 415 6 395-415 350 Supply for school

Knightsen 
School 

Irrigation
(#2)

Irrigation 427852 4/9/92 230 8 167-191
210-230 165

3080 Doyle Domestic no 60 Well depth from field notes

3239 Doyle Domestic no (PSD 
125) Well depth from field notes

ECCID 5-22 Monitoring 20
ECCID 5-33 Monitoring 20
ECCID 5-35 Monitoring 20
ECCID 5-36 Monitoring 20
ECCID 5-37 Monitoring 20
ECCID 5-39 Monitoring 20

Private

Future Inter-
tie with 

Main Water 
System?

Metered
No. of

Connec-
tions

Year DrilledOperated 
by DWD

no

Owned by 
DWD

Use/
Status

ECCID 
Monitoring 

Wells
No No

Shallow wells monitored by 
ECCID twice a year, spring and 

fall.

East Contra 
Costa 

Irrigation 
District

-

100 no no

- -

NA

70

1999?

NA

Undeterm
ined at 

this time

Undeterm
ined at 

this time

205 NA

98

No No

Appendix E
Well Construction Information

Diablo Water District and Vicinity

Glen Park

Brentwood 
Wells

Rock Island 
Marina

Subdivision 
6610

Willow Park 
Marina
M-27

Subdivision 
4490

Community 
Water 

System

Well 14

Yes Yes

Yes

6/9/2004 160

North MW 5/27/04 130

E01388
1

E01388
2

Well 
log
No.

Private 
Wells 

Monitored 
by DWD

Knightsen 
Elementary 

School

Location 
Name(s)

(ownership)
Well ID

DWD
Wells

Well Type

Summer 
Lake 

(previously 
Cyprus 
Lakes)

South Park
MW

Yes

No Yes 100Delta Mutual



 
 
 
 
 

Appendix F 
 

Contra Costa County Well Construction  
Ordinance and Permit Guidelines 








































































