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Executive Summary 
 
This Groundwater Management Plan (Plan) has been prepared by the City of Pittsburg (City) to 
manage and protect groundwater resources within the City and the underlying groundwater 
basin. The City is a local public agency that supplies water to customers within its service area. 
As a result of Assembly Bill (AB) 3030, the California Water Code (CWC) Section 10750 et seq. 
provides local agencies with the authority to adopt and implement groundwater management 
plans. The CWC was subsequently amended in 2002 as a result of Senate Bill (SB) 1938 and 
again in 2011 by passage of AB 359. Both amendments detail components required in a 
groundwater management plan to enable the local agency to be eligible for public funding for 
groundwater projects from funds provided by the DWR. On May 7, 2012 and in accordance with 
the requirements of the CWC, the City of Pittsburg City Council adopted a resolution of intent to 
prepare a groundwater management plan. This document embodies that Plan. 
 
The primary objective of this Plan is to provide a long-term strategy to maintain the quality, 
reliability, and sustainability of groundwater resources within the Pittsburg Plain Groundwater 
Basin (Basin). To accomplish this, the City intends to manage groundwater conjunctively with 
its surface water resources and support Basin Management Objectives (BMOs) directed toward 
the sustainability and optimal use of groundwater supplies. Each BMO presented in this Plan is 
accompanied by action items that address specific concerns and basin-wide interests, as 
formulated in coordination with a Groundwater Management Technical Advisory Committee 
(Technical Committee). 
 
The Pittsburg Plain Groundwater Basin (DWR Basin Number 2-4) is located along the southern 
shore of Suisun Bay. It is bounded by Suisun Bay to the north, the Tracy Subbasin (DWR 
Subbasin 5-22.15) to the east, and the Clayton Valley Groundwater Basin (DWR Basin 2-5) to 
the west (Figure ES-1) and includes the overlying City of Pittsburg and Bay Point census-
defined place (CDP). The Basin consists of mild sloping alluvial plains ranging from sea level to 
+100 feet elevation. The primary water-bearing units of the Basin are alluvium deposits ranging 
from Pleistocene to Recent in age. Characterization of the Basin hydrogeologic setting is limited 
to the area around the City. Aquifer units beneath the City consist of north-dipping sand and 
gravel material under confined to semi-confined conditions. To the south, a deeper zone, where 
most of the Basin groundwater production occurs, is close to the ground surface and appears to 
interbed with the sandy clay surface layer. Recharge to the deeper zone is interpreted to occur in 
the hills along the southern portion of the Basin where the primary aquifer units outcrop at the 
land surface. Similar hydrogeologic conditions are expected in the western portion of the Basin 
near Bay Point, though the ability to characterize the hydrogeology of this portion of the Basin is 
limited by a lack of data. Groundwater flow appears to be generally to the north-northeast toward 
the Suisun Bay, which defines the northern border of the Basin. 
 
Surface water supplied by Contra Costa Water District (CCWD) via the Contra Costa Canal is 
the primary source of water in the Basin. Groundwater extraction in the Pittsburg Plain 
Groundwater Basin serves local domestic, municipal, and industrial water needs. Both the City 
of Pittsburg and Bay Point conjunctively manage groundwater and surface water as a means for 
increasing the reliability of available resources and reducing costs to users. Groundwater 
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accounts for 5 to 15 percent (approximately 1,500 to 2,000 acre-feet/year) of the City’s water 
supply and 8 to 10 percent (approximately 240 to 270 acre-feet/year) of water demand of the Bay 
Point system. Other groundwater pumping within the Basin serves industrial and small-scale 
domestic use. The City of Pittsburg is the largest groundwater pumper in the Basin. 
 
Due to a lack of historic groundwater pumping and water level monitoring, there is a limited 
ability to use water level records to draw conclusions about groundwater trends within the Basin. 
However, the City recognizes the importance of groundwater monitoring in avoiding adverse 
impacts to groundwater resources and initiated a monitoring program in late 2008 to monitor 
both water levels and quality in wells around the City. The wells used for this program include 
active production wells and the monitoring wells drilled during exploratory activities in siting the 
new production well. The City’s participation in DWR’s California Statewide Groundwater 
Elevation Monitoring (CASGEM) Program as a designated monitoring entity facilitates the 
City’s efforts to take an active role in managing and protecting groundwater resources within the 
Basin. 
 
TDS, chloride, iron, and manganese are among the constituents monitored as part of the 
groundwater monitoring program adopted by the City of Pittsburg. Current water quality 
monitoring by both the City and Bay Point focuses on the deeper aquifer units (> 150 feet below 
ground surface) that form the primary production zone(s). Water quality within the Basin is 
highly variable with average TDS concentrations between 600 and 1,200 mg/L. Average chloride 
concentrations in the deeper zone are between about 115 and 250 mg/L and average nitrate (as 
N) concentrations are between 1 and 3 mg/L. Manganese levels encountered in the City’s 
production wells exceed the state secondary Maximum Constituent Level (MCL) of 0.050 mg/L. 
Groundwater pumped from the City’s wells is blended with surface water from the Contra Costa 
Canal and then treated at the City’s Water Treatment Plant (WTP). Groundwater pumped by Bay 
Point undergoes a similar process. Water delivered to customers meets all requirements set by 
the California Department of Public Health. 
 
Groundwater management involves coordinated actions related to groundwater withdrawal, 
replenishment, and protection to achieve long-term sustainability of the resource without 
detrimental effects to other resources. Although groundwater conditions in the Basin are 
considered favorable at current utilization, there are several areas that may require changes in 
future groundwater management. These include: 
 

 Identification of sustainable pumpage limits from municipal wells; 
 Preservation of groundwater quality;  
 Prevention of land subsidence. 

 
This Plan seeks to maintain the quality, reliability, and sustainability of the Basin water supply 
for current and future beneficial uses including agricultural, industrial, and municipal supplies. 
To accomplish these purposes, the City supports the following Basin Management Objectives 
(BMOs) and associated components: 
 

BMO 1: Ongoing Groundwater Monitoring and Reporting 
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BMO 2: Preservation of Groundwater Quality 

BMO 3: Avoidance of Overdraft 

BMO 4: Preservation of Interrelated Surface Water and Groundwater Resources 

To accomplish these BMOs, 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. A summary of Plan categories and associated components are 
presented in Table ES - 1. 
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1.0 Introduction 
 
This Groundwater Management Plan (Plan) has been prepared by the City of Pittsburg (City) as 
part of a regional effort to manage and protect groundwater resources within the eastern portion 
of Contra Costa County. This Plan is intended to provide a summary of current efforts to manage 
groundwater resources within the Pittsburg Plain Groundwater Basin (Basin) (Basin Number 2-
4), shown in Figure 1-1, establish Basin Management Objectives (BMOs), and define specific 
management strategies (“components”) for accomplishing the designated BMOs. The primary 
objective of this effort is to provide a long-term strategy for sustainable groundwater resource 
management within the Basin to meet current and future water demand. 
 
1.1. OVERVIEW 
 
1.1.1. Pittsburg Plain Groundwater Basin (Basin Number 2-4) 
 
The Pittsburg Plain Groundwater Basin (Basin Number 2-4), as defined by the Department of 
Water Resources (DWR) Bulletin 118, 2003 Update (DWR, 2004), is shown on Figure 1-1. 
DWR’s basins and subbasins are generally defined using boundaries to groundwater flow and the 
presence of water-bearing geologic units.  These groundwater basins are not confined within 
geopolitical boundaries, and DWR-designated “basin” or “subbasin” labels do not necessarily 
correlate to county or city borders.  
 
The Basin is located along the south shore of Suisun Bay and is bounded by Suisun Bay to the 
north, the Tracy Subbasin (DWR Subbasin 5-22.15) to the east, and the Clayton Valley 
Groundwater Basin (DWR Basin 2-5) to the west. It is within the drainage basins of Kirker 
Creek and Willow Creek, both of which drain into Suisun Bay. The Pittsburg Plain Groundwater 
Basin includes the overlying City of Pittsburg and Bay Point census-defined place (CDP). 
 
The Basin consists of mild sloping alluvial plains ranging in elevation from sea level to 100 feet. 
The primary water bearing units of the Basin are alluvium deposits ranging from Pleistocene 
(10,000 to 1.2 million years ago) to Recent in age. These units consist of highly lenticular sand 
and gravel deposits and beds of blue and yellow clay (DWR, 2004). Recharge generally occurs 
in the hills along the southern portion of the basin where the primary aquifer units 
approach/intersect land surface. Groundwater flow is generally to the north-northeast, 
discharging to Suisun Bay. Descriptions of the hydrogeologic setting are limited; the City of 
Pittsburg’s recent groundwater exploration projects provide the majority of available geologic 
information. 
 
1.1.2. City of Pittsburg 
 
The City of Pittsburg is located approximately 40 miles northeast of San Francisco, along the 
southern edge of the Suisun Bay/Sacramento-San Joaquin Delta (Delta) shoreline in eastern 
Contra Costa County. The City was originally established in 1839 as a 10,000-acre land grant 
from the government of Mexico. After a series of changes in name and identity, the City became 
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an important industrial area, first in coal and then in steel, ultimately establishing itself as the 
“City of Pittsburg” in 1911. Through the 1940s and 1950s, Pittsburg became a significant 
commercial and industrial center for the county and greater San Francisco Bay (Bay) Area 
(Pittsburg, 2001). The 1970s and 1980s saw rapid population growth and its development as a 
bedroom community for other parts of the county. Despite some fluctuations in growth, it 
remains the second largest industrial center in the county, with a population of 65,000 people 
(RMC, 2011). 
 
1.1.3. Authority for Groundwater Management 

 
City of Pittsburg is the 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 et seq. provides local agencies with the authority to adopt and implement groundwater 
management plans. As described further below, the CWC was subsequently amended in 2002 as 
a result of Senate Bill (SB) 1938 and again in 2011 by passage of AB 359.  Both amendments 
detail components required in a groundwater management plan to enable the agency to be 
eligible for public funding for groundwater projects from funds provided by the DWR.  
 
On May 7, 2012, the City of Pittsburg City Council voted to adopt a resolution of intention to 
prepare a groundwater management plan, in accordance with the requirements of the CWC (see 
Appendix A). This document embodies that Plan. 
 
1.1.4. Plan Purpose 
 
The primary objective of this Plan is to provide a long-term strategy to maintain the quality, 
reliability, and sustainability of groundwater resources within the Basin. To accomplish this, the 
City of Pittsburg intends to manage groundwater conjunctively with its surface water resources 
and support BMOs directed toward the sustainability and optimization of groundwater supplies. 
Each BMO presented in this Plan is accompanied by action items that address specific concerns 
and basin-wide interests, as formulated in coordination with a Groundwater Management 
Technical Advisory Committee (Technical Committee). 
 
The Technical Committee is an advisory panel consisting of parties interested in groundwater 
management within the Basin and preparation of the Plan. Their role is to provide direction and 
technical review throughout the process of preparing the Plan. The Technical Committee 
assembled for this Plan consists of Walter Pease (City of Pittsburg) and Mike Yeraka (Diablo 
Water District). Additional direction and technical review was provided by representatives from 
Contra Costa Water District (CCWD) and Golden State Water Company (GSWC), in 
coordination with the Technical Committee members.  Committee recommendations build on 
additional water management efforts in the Basin and greater eastern Contra Costa County 
region. 
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1.2. OVERVIEW OF REGIONAL WATER RESOURCE PLANNING 
 

Eastern Contra Costa County water entities have collaborated on issues of water resource 
planning and management, dating back to 1995 with the formation of the East County Water 
Management Association (ECWMA). ECWMA operates as the official “Regional Water 
Management Group” and is composed of eleven public agencies that function as water purveyors 
in the eastern portion of Contra Costa County. In addition to the City of Pittsburg, these member 
agencies include: City of Antioch, City of Brentwood, Byron-Bethany Irrigation District, Town 
of Discovery Bay, Contra Costa County Water Agency, CCWD, Delta Diablo Sanitation District, 
Diablo Water District (DDSD), East Contra Costa Irrigation District, and Ironhouse Sanitation 
District. 
 
The association was originally formed to conduct the East County Water Supply Management 
Study (CH2M Hill, 1996). The purpose of the study was to create a long-term plan to address 
future water management, with a focus on specific implementation actions to ensure reliable, 
cost-effective supplies in the region through 2040. Anticipated urbanization in the eastern 
portion of the county is expected to bring about increased water demand, and this study proposes 
actions to mitigate the resulting strain on water resources, treatment, and infrastructure.   
 
In 2005, ECWMA members collaborated to prepare the East Contra Costa County Functionally 
Equivalent Integrated Regional Water Management Plan (FEIRWMP). This document united 
aspects from several existing regional management plans, including the 1996 water supply 
management study, each covering various facets of water resource management in the area. 
Recently, ECWMA received DWR planning grant funds to update its FEIRWMP to a fully 
functioning Integrated Regional Water Management Plan (IRWMP). The City supports 
implementation of the IRWMP and is participating in the IRWMP Update, which is expected to 
be completed in 2013.  As part of the IRWMP Update, a number of regional BMOs have been 
defined which are not necessarily associated with groundwater management within the Basin. 
BMOs outlined in this Plan have been compared to, and are congruous with those for the 
IRWMP Update. 
 
As is the case for the City of Pittsburg, the primary source of water for all ECWMA agencies is 
surface water delivered by CCWD. Many of the ECWMA agencies supplement this supply with 
groundwater and/or recycled water.  
 
1.3. CITY OF PITTSBURG WATER SUPPLIES 

 
The City’s Water Service Area consists of approximately 15.6 square miles (10,000 acres) within 
City limits (RMC, 2011). Two trailer parks (Bella Vista and Riverview mobile home parks), 
Ambrose Park, and the businesses on Pittsburg Antioch Highway, east of Loveridge, are within 
City limits but are supplied by private wells. With the exception of these groundwater users, the 
City’s water service area and limits are generally the same. The City’s primary source of water is 
surface water supplied by Contra Costa Water District (CCWD) via the Contra Costa Canal. The 
source of water purchased through CCWD is Central Valley Project (CVP) water, which is 
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pumped from the Sacramento-San Joaquin Delta and governed by the U.S. Department of the 
Interior, Bureau of Reclamation (USBR). CCWD has a contract with the USBR for 195,000 
acre-feet/year to supply its entire service area through 2045. Of this amount, the City of Pittsburg 
is entitled, through a contractual agreement with CCWD, to as much water as will meet its needs, 
barring a drought event or other adverse conditions. The volume of this supply is not defined, 
though in practice accounts for approximately 85 to 95 percent of total supply (RMC, 2011). In 
the event of a drought or other adverse conditions, this supply is subject to restriction. In addition 
to its surface water supply, the City operates two groundwater wells (Bodega and Rossmoor 
production wells) located within City limits which provide the remaining 5 to 15 percent of total 
supply (or approximately 1,500 to 2,000 acre-feet/year). These wells are intended to supplement 
the City’s surface water supply and provide an emergency supply in the event that surface water 
resources are temporarily unavailable.  
 
All water received into the system first passes through the City’s Water Treatment Plant (WTP).  
Raw surface water and groundwater are blended prior to treatment at the plant to achieve the best 
water quality possible. The WTP has a design capacity of 32 million gallons per day (MGD). 
The plant currently processes between 6 and 18 MGD (AKEL, 2010). According to the City’s 
2010 Urban Water Management Plan (UWMP) (RMC, 2011), the design capacity of this facility 
is sufficient to meet the projected maximum day demand of 30.5 MGD.  
 
In addition to the Contra Costa Canal, two groundwater production wells, and WTP, the City’s 
water system consists of 211 miles of transmission and distribution pipelines, eight storage 
reservoirs, and numerous booster pump stations and pressure reducing valves (PRVs) (AKEL, 
2010). The storage reservoirs range in capacity from 1.0 to 5.0 million gallons (MG) and have a 
total combined capacity of 19.25 MG.   
 
The City of Pittsburg UWMP (RMC, 2011) contains projections of growth rates for population 
and water supply and demand through 2035. City growth is limited by the amount of open, 
developable lands. The average annual population growth rate is projected to be about 1.7 
percent, with population reaching approximately 100,000 by 2035. Water use is expected to 
increase with population growth over this period, though efforts are in place to reduce water use 
in the City to help ensure that urban water use continues to meet a statewide goal of reducing 
urban potable per capita water use by 20 percent in 2020 (Water Conservation Bill of 2009).   
 
1.4. LEGISLATION RELATED TO GROUNDWATER MANAGEMENT PLANS 
 
In 1992, legislation known as Assembly Bill AB 3030 was passed by the State Legislature, 
which encouraged existing local public agencies to adopt plans to manage groundwater resources 
within their jurisdictions. AB 3030 is comprised of sections 10750-10756 of the California Water 
Code (CWC Section 10750 et seq.) and identifies twelve technical components that may be 
included in the plan, and can be found in CWC Section 10753. This section of the CWC also 
outlines the procedures to be followed by the agency during the process of developing a 
groundwater management plan. The twelve technical components recommended for inclusion in 
the plan are: 
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1. Control of saline water intrusion. 
 
2. Identification and management of wellhead protection areas and recharge areas. 
 
3. Regulation of the migration of contaminated groundwater. 
 
4. Administration of a well abandonment and well destruction program. 
 
5. Mitigation of conditions of overdraft. 
 
6. Replacement of groundwater extracted by water producers. 
 
7. Monitoring of groundwater levels and storage. 
 
8. Facilitating conjunctive use operations. 
 
9. Identification of well construction policies. 
 
10. Construction and operation by the local agency of groundwater contamination cleanup, 

recharge, storage, conservation, water recycling, and extraction projects. 
 
11. Development of relationships with state and federal regulatory agencies. 
 
12. Review of land use plans and coordination with land use planning agencies to assess 

activities, that create a reasonable risk of groundwater contamination. 
  
In 2002, Senate Bill SB 1938 was signed into law as an addition to CWC Section 10750 et seq., 
which dictates the implementation of management plans. This SB 1938 requires the development 
and implementation of a groundwater management plan as a prerequisite for obtaining funding 
assistance for groundwater projects from funds administered by DWR. It also specifies required 
components to be included as part of the plan. The management plan must delineate BMOs for 
the groundwater basin, which includes discussion of 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. Monitoring 
protocols must be designed to detect changes in the aforementioned attributes. The plan also 
must include means to allow for collaboration with nearby entities whose service area overlies 
the groundwater basin, as well as participation by interested parties in the development of the 
plan. Another requirement of SB 1938 is to include mapping of the groundwater basin, as 
defined in DWR’s Bulletin 118. While SB 1938 did not alter the previously detailed twelve 
technical components, it did add the following provisions: 
 

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

 
 To qualify for funding assistance for groundwater projects, for funds administered by 

DWR, a local agency must accomplish all of the following relative to groundwater 
management (CWC 10753.7(a)): 

 
o Prepare and implement a groundwater management plan that includes BMOs 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 2011, CWC Section 10750 et seq. was again amended by the passage of AB 359 to require a 
map identifying recharge areas for the groundwater basin to be included as part of the 
groundwater management plan. “Recharge area,” as defined in CWC 10750 et seq., means “the 
area that supplies water to an aquifer in a groundwater basin and includes multiple wellhead 
protection areas.”  
 
The City has prepared this Plan to be compliant with the AB 3030, SB 1938, and AB 359 
requirements as part of its interest in developing and sustaining a reliable water supply. To 
ensure the reliability of groundwater to meet existing and projected demands, the components of 
local groundwater management planning already implemented include a monitoring program, 
analysis of groundwater conditions and quality, and conjunctive use of local groundwater with 
imported surface water supplies. 
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1.5. PREPARATION AND ORGANIZATION OF GROUNDWATER MANAGEMENT 
PLAN 

 
This Plan is organized to: (1) provide an overview of regional and local water supplies; (2) 
describe existing groundwater conditions; (3) discuss land subsidence, (4) identify areas of 
concern with respect to groundwater use; and (5) present a set of groundwater management 
objectives and components, which collectively form the Plan. 
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2.0 Summary of Water Supplies 
 
2.1. WATER SUPPLIERS IN THE PITTSBURG PLAIN GROUNDWATER BASIN 

 
In addition to the City of Pittsburg, other local agencies that supply or use water in the Pittsburg 
Plain Groundwater Basin include Golden State Water Company (GSWC), which supplies the 
Bay Point area, and DDSD which provides recycled water for irrigation and industrial uses in the 
Basin. A brief overview of the sources for each agency is presented below. 
 

Bay Point 
 
GSWC serves the residents and businesses of Bay Point, formerly known as West 
Pittsburg. Before 2009, GSWC received both raw and treated surface water from CCWD 
via the Contra Costa Canal for its Bay Point System. Raw surface water was treated at 
GSWC’s Hill Street Treatment Facility before being served. In 2009 GSWC began 
purchasing only treated surface water from CCWD which is delivered through a Hill 
Street Plant treated water connection. GSWC does not have plans to use its Hill Street 
Treatment Facility for drinking water treatment in the future.  
 
GSWC also operates three groundwater wells in the Basin with a combined capacity of 
263 acre-feet/year (0.235 MGD). Between 2005 and 2010 GSWC’s Bay Point System 
pumped an average of 240 acre-feet/year with a maximum volume of 270 acre-feet/ year 
pumped in 2006 and 2007. On average, groundwater from these wells accounts for 8 to 
10 percent of the total water supply for the Bay Point System. The remaining demand is 
met using treated surface water supplied by CCWD. 
 
The Bay Point System maintains an emergency interconnection with the City of 
Pittsburg. Bay Point does not currently have a recycled water supply nor are there any 
plans in place to provide recycled water to the Bay Point System.  
 
Delta Diablo Sanitation District 
 
The Delta Diablo Wastewater Treatment Plant (WWTP) collects an estimated 14,700 
acre-feet of wastewater per year from the cities of Antioch and Pittsburg, as well as the 
unincorporated county area of Bay Point (RMC, 2011). Approximately 42 percent of the 
wastewater received undergoes tertiary treatment at DDSD’s Recycled Water Facility 
before being distributed for irrigation and industrial uses. The largest users of recycled 
water from DDSD are the Delta and Los Medanos Energy Centers which use the water 
for cooling. In 2010, the Los Medanos Energy Center used 3,080 acre-feet and the Delta 
Energy Center used 3,192 acre-feet of recycled water (RMC, 2011). Approximately 
2,240 acre-feet of this water was returned to the WWTP following use for treatment and 
discharge. 
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The City of Pittsburg has used recycled water for irrigation purposes (parks and road 
median landscaping) since the early 1990s (RMC, 2011). Since then, the City has 
continued to expand its use of recycled water, most recently adding the Delta View Golf 
Course and Marina Walk Park to DDSD’s recycled water system. In 2011, the City used 
561 acre-feet of recycled water for irrigation purposes. DDSD has plans to expand 
recycled water use to the City’s Parkside Elementary School and Pittsburg High School. 

 
2.2. CITY OF PITTSBURG SOURCES OF SUPPLY 
 
The City of Pittsburg uses surface water and groundwater supplies to meet demands within City 
limits. The City purchases raw Central Valley Project (CVP) surface water from CCWD, which 
accounts for 85 to 95 percent of the City’s total supply. The remaining 5 to 15 percent of water is 
supplied by two groundwater wells (Bodega and Rossmoor Production Wells) located in the 
central portion of the City (Figure 2-1). Raw surface water and groundwater are blended prior to 
treatment in the City’s WTP. 
 
From 2005 through 2011, the City’s average water demand, not including recycled water 
demand, was 10,070 acre-feet/year. For this same time period, total water demand has ranged 
from 8,791 (2010) to 11,605 (2007) acre-feet/year. Of the total water demand, an average of 
1,595 acre-feet/year (approximately 16 percent) has been supplied by the City’s groundwater 
wells. Groundwater production ranged from 1,060 (2009) to 2,092 (2007) acre-feet per year. The 
relatively smaller amount of water produced in 2009 was the result of the Ball Park Well being 
removed from production in November 2008 and its replacement with the Bodega Well which 
came online in January 2010. The City’s groundwater wells not only supplement current water 
demand, but provide a local water source that can be used to increase supply reliability, 
especially in the case of drought or an emergency. 
 
The City’s two original groundwater wells, the Ball Park and Rossmoor production wells, were 
constructed in 1991. As noted above, the Ball Park Production Well was found to have high 
levels of total dissolved solids (TDS), which limited production from this well. The well was 
permanently taken out of service in November 2008, but has functioned as a monitoring well 
since then. The City destroyed the Ball Park Production Well in September 2012 and plans to 
replace it with a dedicated multi-completion monitoring well (pending availability of funds) 
which would act as a sentinel for potential saline intrusion from Suisun Bay (LSCE, 2012a).  
 
The Rossmoor Production Well continues to be a key source of water for the City, though it has 
experienced severe biofouling issues over the past decade. Well rehabilitations were performed 
in 2001, 2004, 2009, and 2010. While the biofouling has led to a drop in flow rate, specific 
capacity appears unchanged. In 2011, a video log was completed and holes were found in the 
well casing. Noting the potential loss in the structural integrity of the well, a new pump was 
installed to maintain production while options to mitigate the well’s structural and biofouling 
issues are considered.  
 
In 2009, after an evaluation of many candidate well sites, the Bodega Well was constructed near 
the Rossmoor Production Well site (Figure 2-1). This well came into operation in January 2010 
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and can operate at flow rates up to 2 MGD, or 1,400 gallons per minute (gpm). The Bodega Well 
provided 1,097 acre-feet of water in its first year in operation (2010), and 1,437 acre-feet in 
2011. 
 
The City continues to plan for future development and increasing demand in the coming years.  
In accounting for such development, there are nine proposed new storage reservoirs, 10 proposed 
booster pumps, and 26 miles of additional distribution and transmission lines to be added to the 
system.  Though the City will need to maintain and improve its current groundwater production 
facilities, the City does not plan on increasing the volume of groundwater it pumps (RMC, 
2011). The City is implementing initiatives toward conservation and water recycling that will 
help offset increased demand for surface water from CCWD. 

 
2.3. OTHER GROUNDWATER PUMPING 

 
Additional groundwater pumping within the Basin serves both domestic and industrial water 
demand. Within the City limits, the Bella Vista and Riverview Mobile Home Parks are known to 
pump groundwater for domestic use. Between the two mobile home parks there are a total of 79 
units for which groundwater would be pumped. Assuming a daily demand of 120 gallons per unit 
(based on average indoor residential water use within California (ConSol, 2010), groundwater 
production for these two mobile home parks would be approximately 3.5 MG per year, or 
approximately10 acre-feet per year. There is also a history in the region of domestic groundwater 
pumping, which was a precursor to the existing water system. These domestic wells were very 
shallow, mostly completed around 100 feet in depth. Most of these wells have been abandoned. 
While not all are known to have been properly abandoned, it is assumed that very few, if any, are 
still operating. At this time, additional groundwater pumping for domestic use is considered 
insignificant. 
 
Outside of the City of Pittsburg and Bay Point water systems some groundwater is pumped for 
industrial use. These facilities are generally located along the Bay Front where groundwater 
becomes more saline and may not be useable as drinking water. The volume of groundwater 
pumped by these private industrial wells is not known.   
 
2.4. CONJUNCTIVE USE AND WATER MANAGEMENT 
 
Both the City of Pittsburg and Bay Point conjunctively manage groundwater and surface water as 
a means for increasing the reliability of available resources and reducing costs to users. The City 
is committed to conjunctive management of groundwater, surface water, and recycled water 
supplies as part of its overall water supply strategy. Under a strategy to conjunctively use 
groundwater, its contract surface water supply, and recycled water, the City will achieve 
diversification of its sources and gain flexibility and reliability in meeting future operational 
needs. This Plan encompasses a strategy and management actions to ensure sustained 
conjunctive use of the three sources of supply. 
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3.0 Groundwater, Land Subsidence, and Areas of Concern 
 
3.1. GROUNDWATER 
 
3.1.1. Introduction  
 
Groundwater extraction in the Pittsburg Plain Groundwater Basin serves domestic, municipal, 
and industrial water needs. Historically, many residences were supplied by small-capacity 
domestic wells, generally completed less than 100 feet below ground surface (bgs). Municipal 
wells in the area are typically 100 to 200 feet deep, reflecting the extent of favorable aquifer 
materials for these types of wells. Industrial wells are still used at some facilities primarily 
located along the Bay Front near Suisun Bay. Well depths and typical completion intervals for 
these wells are not known.  
 
From 2004 through 2009, the City of Pittsburg conducted an investigation of candidate well sites 
for municipal use and drilled exploratory test holes at four locations. Monitoring wells were 
completed at each site and are now part of the City’s groundwater monitoring program. Geologic 
cross sections and groundwater monitoring data collected as part of this investigation are 
presented in the City’s 2009 Annual Groundwater Monitoring Report (LSCE, 2009). The City 
has continued to report on groundwater conditions within the City’s service area in subsequent 
annual reports (2010 and 2011 calendar years). Elements of these reports as they pertain to this 
Plan are presented in this chapter.  
 
3.1.2. Geologic Setting 
 
The Pittsburg Plain Groundwater Basin is located along the eastern edge of the Coastal Range 
Geologic Province bordering the Great Valley Province to the east. The regional geology of the 
area consists of north- to northwest-trending mountain ranges and intervening valleys that are 
characteristic of the Coast Range Province (URS, 2006). These ranges include the Mendocino 
Range north of the San Francisco Bay, the Santa Cruz Range west of the Bay, and the Diablo 
Range east of the Bay. The San Andreas Fault Zone lies to west and represents a major boundary 
that divides the North American Plate and the Pacific Plate.   
 
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 and Complex and Great 
Valley sequence. Along the northeastern edge of the Coast Range occur slightly less deformed 
Tertiary (Eocene to Miocene, 55 million to 5 million years ago) marine sedimentary rocks. These 
marine rocks primarily consist of sandstone, mudstone, and shale, with lesser quantities of chert 
and limestone, and represent portions of the former oceanic crust that were scraped off the 
subducting Pacific Plate and accreted to the North American Plate. Tertiary marine sedimentary 
rocks are exposed in low hills near the City and extend east below the San Joaquin Valley. 
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The Basin is located at the northeastern end of the Diablo Range, which extends from the Delta 
south along the western side of the San Joaquin Valley. The Diablo Range consists of Mesozoic 
Great Valley Sequence rocks thrust over Franciscan basement rocks. Within the Basin Tertiary 
and older marine rocks are overlain by Pliocene (5.3 million to 1.6 million years ago) to 
Holocene (600,000 years to present) non-marine sedimentary units and alluvium. These deposits 
are largely unconsolidated beds of gravel, sand, silt, and clay becoming weakly consolidated 
with increasing age and burial depth.    

 
3.1.3. Hydrogeology 
 
The Basin consists of mild sloping alluvial plains ranging in elevation from sea level to 100 feet. 
The primary water-bearing units of the Basin are alluvium deposits ranging from Pleistocene to 
Recent in age. These units consist of lenticular sand and gravel deposits and beds of blue and 
yellow clay (DWR, 2004). Recharge is interpreted to occur in the hills along the southern portion 
of the Basin where the primary aquifer units approach/intersect land surface. Groundwater flow 
is generally to the north-northeast, discharging to Suisun Bay, which forms the northern border 
of the Basin. Descriptions of the hydrogeologic setting are limited and the City’s recent 
groundwater exploration project has provided the majority of available geologic information to 
date. 
 
In 2004, the City initiated a project to evaluate candidate well sites for municipal supply, 
ultimately leading to the construction of the Bodega pump station in 2009. As part of this 
investigation, the City drilled numerous exploratory test holes, installing monitoring well clusters 
in each, to delineate potential completion targets for a new supply well. Sites evaluated for the 
new well project included the Delta View Golf Course Test Hole and Monitoring Well 
(TH/MW), Bodega TH/MW, Burton TH/MW, and Crestview TH/MW.  
 
3.1.3.1. Representative Cross Sections for City of Pittsburg 
 
Luhdorff and Scalmanini, Consulting Engineers (LSCE) examined the hydrogeologic setting of 
the Basin as part of the City’s 2009 Annual Report (LSCE, 2009). Geophysical data and 
lithologic descriptions from test holes and existing production wells were combined with water 
level data to characterize the primary aquifer units of the Basin. Figure 3-1 shows the locations 
of two geologic cross sections created as part of this study (Figures 3-2 and 3-3). LSCE 
describes three distinct aquifer units consisting of sand and gravel material, classified here as 
upper, middle, and lower units. These units range from confined to semi-confined and stretch 
east-west from the Ball Park Production Well in the City’s downtown area to the Bodega site just 
south of Highway 4. The upper and middle units appear to thin and then disappear as they extend 
southward, suggesting a lack of correlation to formations encountered in the Golf Course Test 
Hole. The lower unit continues to the Golf Course Test Hole, though it moves closer to the 
ground surface as it extends southward, eventually ostensibly continuing upward and mixing 
with the sandy clay surface layer. Thus, the edges of the confined sand and gravel units occur 
somewhere between the Bodega/Rossmoor sites and just beyond the golf course. Though wells 



7

8

5

17
11

12

10

1

18

9

N

A
A'

B

B
'

Fi
gu

re
 3

-1
C

ro
ss

 S
ec

tio
n 

L
oc

at
io

n 
M

ap
C

ity
 o

f P
itt

sb
ur

g

Casey
Typewritten Text



W
E

S
T

E
A

S
T

C
R

O
S

S 
S

EC
TI

O
N

 L
IT

H
O

LO
G

Y

S
A

N
D

 A
N

D
 G

R
A

V
E

L

C
L

A
Y

C
L

A
Y

 W
IT

H
 T

H
IN

 S
A

N
D

S

LE
G

E
N

D E
L

E
C

T
R

IC
A

L
 L

O
G

C
L

A
Y

S
A

N
D

S
 &

 G
R

A
V

E
L

S

W
EL

L 
3A

B
A

LL
 P

A
R

K
E

L.
 5

0'

TD
 3

40

M
O

V
E

D
W

E
S

T
50

0'

P
R

O
J 

N
N

W
 - 

13
00

'
TE

S
T 

H
O

LE
(C

R
E

S
TV

IE
W

)
E

L.
 6

0'

W
E

S
T

SI
TE

E
P

H
S

TR
E

A
M

TE
S

T 
H

O
LE

B
O

D
E

G
A 

W
EL

L 
SI

TE
E

L.
 5

0'

R
O

S
S

M
O

O
R

 W
E

LL
E

L.
 5

0'

B
EN

D

TD
 5

00

TE
S

T 
H

O
LE

(B
U

R
TO

N
 A

V
E

.)
E

L.
 5

0'

TD
 4

00

66
'

50
'

60
'

50
'

60
'

60
'

86
'

52
'

53
'

78
'

Fi
gu

re
 3

-2
  G

eo
lo

gi
c 

C
ro

ss
 S

ec
tio

n 
W

es
t-E

as
t

  C
ity

 o
f P

itt
sb

ur
g



S
O

U
TH

P
R

O
J 

E
~ 

50
0'

18
C

1
E

L.
 2

0

R
R

P
R

O
J 

E
~ 

50
0'

B
O

D
EG

A/
TH

E
L.

 ~
50

'

P
R

O
J 

E
~ 

50
0'

G
O

LF
 C

O
U

R
SE

/T
H

E
L.

 ~
70

'

P
R

O
J 

W
~ 

10
00

'
W

TP
/T

H
E

L.
 ~

14
0'

E
P

H
S

TR
E

A
M

N
O

R
TH

S
C

A
LE

 C
H

A
N

G
E 

1"
 =

 1
,0

00
'

6,
00

0'

S
U

IS
U

N
B

A
Y

TD
 2

05
'

TD
 4

00
'

TD
 4

00
'

TD
 6

40

C
R

O
S

S 
S

EC
TI

O
N

 L
IT

H
O

LO
G

Y

S
A

N
D

 A
N

D
 G

R
A

V
E

L

C
L

A
Y

C
L

A
Y

 W
IT

H
 T

H
IN

 S
A

N
D

S

LE
G

E
N

D E
L

E
C

T
R

IC
A

L
 L

O
G

C
L

A
Y

S
A

N
D

S
 &

 G
R

A
V

E
L

S

Fi
gu

re
 3

-3
  G

eo
lo

gi
c 

C
ro

ss
 S

ec
tio

n 
So

ut
h-

N
or

th
  C

ity
 o

f P
itt

sb
ur

g



  Groundwater Management Plan  
October 2012  Pittsburg Plain Groundwater Basin, CA 
 

 

      13 

 

completed in these sand and gravel units exhibit favorable yields, the high TDS content of the 
groundwater in some areas limits groundwater production (LSCE, 2009) for municipal use. 
 
Similar conditions are expected in the western portion of the Basin near Bay Point, though no 
effort to characterize the hydrogeology of this portion of the Basin has been conducted to this 
point. 

 
3.1.3.2. Identification of Groundwater Recharge Areas 
 
Groundwater resources within the Basin receive recharge from precipitation that falls in the 
Kirker Creek Watershed and Willow Creek and Coastal Drainages Watershed (Figure 3-4). 
These two watersheds encompass the Basin and the hills south of the Basin which drain into the 
Basin. Average annual precipitation ranges from 12 inches per year near Suisun Bay to 20 inches 
per year at the highest elevations of the southern hills. Precipitation may enter the groundwater 
system as direct infiltration from land surface during storm events, or percolate from the many 
small creeks which drain the two watersheds. The purpose of this analysis is to determine where 
in the Basin and surrounding watershed the greatest quantity of recharge is likely to occur. Slope 
of the land surface, soil permeability, and the character of underlying geologic units are the 
primary factors controlling the relative volume of groundwater recharge which may occur in 
various parts of the Basin. Each of these factors is discussed below. 
 

Slope of the Land Surface 
 
The quantity of precipitation which passes through the unsaturated overlying soils to the 
saturated groundwater table is strongly affected by the time resides on land surface. 
While evapotranspiration and soil saturation affect the residence time of available water, 
these factors are assumed to be constant throughout the study area and relatively minor in 
comparison to the slope of the land surface. Precipitation which falls on steep slopes will 
tend to flow across land surface (runoff) or slightly below land surface (interflow) to the 
lowest point, providing relatively little time for infiltration to occur. In contrast, 
precipitation which falls on flat, or nearly flat land will have more time to infiltrate, 
allowing for a greater fraction to reach the water table. Similarly, water flowing in creeks 
which flow across relatively flat land will have more time to infiltrate than water in the 
steep creeks and drainages in hills.  
 
Soil Permeability 
 
Soil permeability, or the rate at which a specified soil is able to transmit water, can be a 
significant factor in determining the volume of water that will reach the water table as 
groundwater recharge. Highly permeable soils are able to transmit water more quickly 
through the subsurface, allowing for larger volumes of water to become groundwater 
before it flows away as runoff, is evaporated, or taken up by plants. Permeability of soils 
is most often measured in a laboratory using samples collected in the field. Where 
specific permeability values are not available, the permeability of a soil can be 
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determined from the texture of sediments that make up the soil. For example, a soil rich 
in silt and clay would be expected to have a lower permeability than a sandy soil. Both 
soil texture and presented permeability values were considered for this analysis, as 
described below. 
 
Underlying Geologic Units 
 
No matter how flat an area may be, or how permeable the overlying soils are, if the 
underlying geologic units restrict the movement of water through the subsurface, 
groundwater recharge will be limited. The geology of the Basin and contributing 
watersheds can be divided into three main areas: (1) the bedrock dominated upper 
watershed (in the hills), (2) the bay mud and alluvium dominated flat lands that make up 
the majority of the Basin as designated by DWR, and (3) the highly permeable transition 
zone between the two.  
 
The upper watershed areas are predominantly Tertiary marine sedimentary rocks which 
have been folded and uplifted to form the hills. In general, the consolidated nature of 
these rocks limits the rate at which water can be transmitted to the subsurface. The 
exception to this is secondary porosity along bedding plains and fractures where water is 
able to move more rapidly. Flow paths through these more permeable surfaces likely 
transmit infiltrated water from the hills to the creeks and alluvium of the lower portion of 
the watershed where it is able to enter the groundwater system of the Basin.  

 
The lower watershed area consists of the relatively flat (0 to 9 percent slope) portion of 
the Basin/watersheds the geology consists of alluvium eroded from the southern hills and 
bay muds deposited during periods of relatively high water levels in the Delta/Bay. This 
system is predominantly fine-grained with interspersed meandering coarse-grained 
channel deposits which fine from the hills toward the Delta. The majority of domestic 
wells, which were more prevalent in the Basin historically, are likely completed in these 
channel deposits. Precipitation and runoff in the lower watershed area likely provides 
limited recharge to the uppermost aquifer units in the Basin, though deep infiltration to 
the lower confined units is unlikely. Infiltration is further limited by the relatively high 
water levels (near land surface) approaching the shoreline.  
 
The Pliocene Tehama Formation outcrops at the foot of the southern hills, marking the 
transition from the upper to lower watershed areas. The Tehama Formation is the first 
non-marine unit in the geologic sequence and consists of semi-consolidated to 
unconsolidated interbedded clay, silt, sand, and gravel. On the California State Geologic 
Map (DMG, 2010) this unit is mapped as a conglomerate within the Plan area. The 
Tehama Formation dips to the north at approximately 30 degrees (measured on the 
consolidated underlying rocks) diving under the Quaternary alluvial deposits described 
above. Due to its relatively coarse-grained nature, precipitation that falls on the 
outcropping Tehama Formation, or flows over it as runoff, is likely to infiltrate and enter 
the groundwater system. Municipal production wells within the Basin are likely 
completed in the coarse grained units of this formation.   
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The groundwater recharge potential of different portions of the Basin and contributing 
watersheds was evaluated by considering the three factors described above individually and 
collectively. To do this, electronic versions of the Contra Costa County Soils map (USDA, 2004) 
and California State Geologic Map (CGS, 2010) were combined/analyzed in GIS. As noted 
above, both textural descriptions and permeability values were available for most soil classes 
from the US Department of Agriculture soil survey (2004). Where permeability values were not 
available, the relative permeability was inferred from units having a similar texture. Where the 
slope of the land surface was not included in the soil descriptions, slope was inferred from 
surrounding units and mapped topographic contours. Descriptions of individual geologic units 
accompanying the State Geologic Map (CGS, 2010) and other geologic mapping efforts for the 
area (Dibblee, 1980; Graymer et al., 2006), and available geologic cross sections (LSCE, 2009) 
were used to determine the relative permeability and potential for being an aquifer, and to 
correlate these units into the subsurface.  
 
Following a review soil and rock properties, a ranking schedule was formulated for each of the 
factors described above, slope, soil permeability, and underlying geologic unit, with the greatest 
number of points representing the greatest groundwater recharge potential. The number of points 
available under each factor was weighted to emphasize the underlying geology (0 to 10 points) 
and slope (0 to 6 points), respectively, with permeability (1 to 5 points) given a lesser weighting 
due to the generally low permeability values of soils in the Plan area. The ranking criteria are 
presented below (Table 3-1). The overall groundwater recharge potential for various polygons (a 
combined area representing a single soil unit overlying a single geologic unit) was determined by 
totaling the points assigned for each factor. The results are presented in Figure 3-4 where red 
areas have the greatest recharge potential and dark green areas have the least. As expected, the 
greatest recharge potential occurs where soils of a relatively high permeability (0.01 to 0.08 
centimeters per day, or cm/d) are situated on hills and in valleys with a relatively low slope (0 to 
30 percent) overlying the Tehama formation.  
 

Table 3-1. Groundwater Recharge Area Designation Point Schedule 
 

Underlying Geologic Unit Slope of Land Surface Soil Permeability 
Unit Points Slope Points Permeability Points 

Tehama Fm. 10 0-2% 6 < 0.01 1 
Tert. Marine 
Sedimentary 

4 2-5% 5 0.01 – 0.08 3 

Quaternary 
Alluvium 

1 5-9% 4 > 0.08 5 

Not Defined 0 10-30% 3 

 
 30-50% 2 

50-75% 1 
> 75% 0 
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3.1.4. Groundwater Levels 
 
Due to a lack of historic groundwater pumping and water level monitoring, there is a limited 
ability to use water level records to draw strong conclusions about groundwater trends within the 
Basin. However, the City recognizes the importance of groundwater monitoring in avoiding 
adverse impacts to the aquifer and initiated a monitoring program in late 2008 to monitor both 
water levels and quality in wells around the city. The wells used for this program include current 
production wells and the monitoring wells drilled during the exploratory activities in siting the 
new Bodega Production Well (Figure 2-1). The City’s ongoing participation in DWR’s 
California Statewide Groundwater Elevation Monitoring (CASGEM) Program as a designated 
monitoring entity further facilitates the City’s efforts to take an active role in managing and 
protecting groundwater resources within the Basin. 
 
The most extensive record of water level monitoring is for the Rossmoor Production Well, with 
monitoring dating from 2001. Attached hydrographs (Appendix B) show water level fluctuations 
of all wells over this time period. As shown, water levels fluctuate between +2 and +10 feet 
elevation (North American Datum 88) over the 10 year span, but remain above sea level. 
Groundwater elevation contours indicate a flow direction toward Suisun Bay. 
 
3.1.5. Groundwater Quality 
 
Groundwater quality data for the City and Bay Point are summarized in Appendix C. 
Groundwater pumped from the City wells is blended with surface water from the Contra Costa 
Canal and then treated at the City’s WTP. Water delivered to customers meets all requirements 
set by the California Department of Public Health (CDPH). Groundwater blending is limited by 
the TDS content as well as elevated levels of manganese. The groundwater monitoring program 
adopted by the City of Pittsburg beginning in late 2008 monitors TDS, chloride, iron, and 
manganese, among other constituents.   
 
The City’s Ball Park Production Well was abandoned due to TDS levels of 1,500 milligrams per 
liter (mg/L). Manganese levels encountered in Rossmoor and Bodega wells are consistently 2 to 
3 times the state secondary Maximum Constituent Level (MCL) of 0.050 mg/L. Water quality 
analyses of samples from piezometers of different depths in the dedicated monitoring wells give 
further insight into water quality characteristics by depth. As mentioned, the Basin is 
characterized as having three distinct aquifer units, the upper, middle, and lower units. The 
shallow piezometers, completed in the upper unit above 150 feet, show somewhat better water 
quality than piezometers completed in the middle zone. 
 
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 
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groundwater level fluctuations. Inelastic compaction is most likely to occur when groundwater 
levels reach new historic 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. Though subsidence has not historically 
been observed in the Pittsburg Plain Groundwater Basin, the City seeks to avoid land subsidence 
resulting from groundwater pumping by maintaining current groundwater levels. 
 
In eastern Contra Costa County and elsewhere in the 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 sediment available to 
counteract the effect of peat soil dewatering. The rate of subsidence in the Delta has been 0.4 to 
0.6 inch 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 U.S. Geological Survey 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, though in some cases (discussed below) permanent GPS stations are 
constructed which provide continuous elevation data. The accuracy of GPS surveys has 
gradually improved and is currently on the order of plus or minus 1 centimeter. 
 
The City does not monitor land subsidence within its area of influence, but land subsidence in 
Contra Costa County is monitored by various entities, including DWR and the Plate Boundary 
Observatory (PBO). Regional land subsidence monitoring has included non-instrumented GPS 
monuments, continuous GPS monitoring stations, and a 2007-2008 Delta-wide aerial Light 
Detection and Ranging (LiDAR) survey; there are no extensometers in Contra Costa County.  
 
GPS monitoring locations in eastern Contra Costa County are shown on Figure 3-5. The 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. PBO’s 
geodetic observatory network consists of over 1,100 GPS receivers, in addition to a number of 
other devices, which record plate boundary deformation resulting from the constant motion of 
the Pacific and North American tectonic plates in the western United States (UNAVCO, 2012). 
Three of these continuous GPS monitoring stations are located in eastern Contra Costa County, 
with Station P248 located in the hills south of the City. DWR, as part of its Delta Risk 
Management Strategy (DRMS) study, has undertaken an effort to periodically obtain LiDAR 
data for the entire Delta of sufficient accuracy to generate 1-foot contours of elevation. Interim 
data products from the first survey (2007-2008) are currently available in the public domain, 
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though the release of a final, revised product (which will also be made available in the public 
domain) is currently suspended pending issues with the state’s financial situation (Dudas, 2010). 
This data, along with subsequent surveys could be used to identify areas of concern. 
 
At present, stable groundwater conditions suggest that land subsidence is not a critical concern in 
the Basin. The City will periodically assess subsidence data relevant to the Plan using other 
sources such as those cited above to evaluate the station of subsidence in the region. 
 
3.3. AREAS OF CONCERN 

 
Although groundwater conditions in the Basin are considered favorable for past and current 
utilization, there are several areas of concern that may require changes in future groundwater 
management. These include: 
 

 Sustainable pumpage from municipal wells; 
 Preservation of groundwater quality;  
 Prevention of land subsidence. 

 
3.3.1. Sustainable Pumpage 
 
Groundwater production beyond the safe-yield of the Basin could result in chronic water level 
declines, inelastic subsidence, and/or intrusion of saline water from the Delta in to the fresh 
water aquifer. Also, localized over-pumping or pumping near saline waters could produce 
conditions that would limit future groundwater extractions/usability. For these reasons, it is 
essential that groundwater pumping within the Basin remain within the sustainable limits of the 
Basin.  
 
To ensure the sustainability of its groundwater extractions, the City has expanded its overall 
understanding of groundwater conditions in the Basin by installing strategically located 
TH/MWs and creating a monitoring program to monitor/evaluate aquifer response to 
groundwater pumping. Available groundwater monitoring data presented in annual groundwater 
conditions reports prepared by the City since 2009 suggest current groundwater production by 
the City is within the sustainable yield of the Basin (LSCE, 2011). The City has plans to expand 
its current monitoring network (as funding becomes available), though it does not plan on 
increasing the volume of groundwater it produces to meet future demand (RMC, 2011). Only 
very limited groundwater monitoring occurs in the western portion of the Basin near Bay Point. 
This Plan includes a component to continue monitoring and reporting on groundwater levels.  
 
3.3.2. Preservation of Groundwater Quality 
 
It is recognized that groundwater quality varies throughout the Basin and that there are may be 
contamination concerns resulting from municipal, industrial, and agricultural activities. These 
contamination concerns are addressed largely through meeting the state Drinking Water Source 
Assessment and Protection (DWSAP) program requirements, while the issue of other naturally 
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occurring constituents is addressed through project design and monitoring of pumping 
influences. Some native constituents of concern include TDS, iron, and manganese as they affect 
the City’s ability to achieve its blending objectives. Since there are no hydraulic barriers between 
areas of “poor” versus “good” groundwater quality, there is a risk that groundwater pumping 
could induce migration of “poor” quality waters resulting in groundwater degradation. For this 
reason, the City will design future wells to avoid adverse and widespread pumping influences 
(through use of deep annual seals, selective screen intervals, and proper well spacing, for 
example) and monitoring of key wells for indications of potential adverse conditions. 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 eastern 
portion of Contra Costa County. 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 declining groundwater levels) are not 
evident within the Basin. Ongoing conjunctive use of groundwater and surface water within the 
Basin provide a basis for impact avoidance. This strategy is embodied in this Plan. 
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4.0 Groundwater Management Plan Objectives and 
Components 

  
4.1. GROUNDWATER MANAGEMENT GOAL 
 
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. This Plan seeks to maintain the quality, reliability, 
and sustainability of the Basin water supply for current and future beneficial uses including 
agricultural, industrial, and municipal supplies. To accomplish these purposes, the City will 
support four specific BMOs. The Plan sets forth a framework and related actions to accomplish 
the BMOs. 
 
4.2. BASIN MANAGEMENT OBJECTIVES 
 

BMO 1: Ongoing Groundwater Monitoring and Reporting 
A program to monitor and report groundwater levels, groundwater quality, and pumpage 
was initiated by the City of Pittsburg in late 2008 as part of development of an additional 
groundwater source to serve conjunctively with its surface water source to meet overall 
municipal supply needs. The purpose of the City’s monitoring program is to provide 
information to enable decision-makers to operate the City’s wells in a way that would not 
induce adverse impacts. Land subsidence, surface water flow, and surface water quality 
have been of secondary concern, and monitoring for those components will be developed 
in the future, as applicable. Currently, groundwater monitoring is limited to the City of 
Pittsburg service area (Figure 2-1) which is considered representative of the overall 
basin. However, expansion of the monitoring network will be evaluated and implemented 
as needed, to ensure that the scope of monitoring is comprehensive throughout the 
groundwater basin.  
 
The monitoring and reporting program specifically seeks to inform water supply 
operations so that undesirable effects such as chronic groundwater level declines, 
groundwater quality degradation (including saline intrusion), and significant inelastic 
land subsidence are avoided. The City’s monitoring program (and any others that may be 
added to the basin in the future) will be reevaluated periodically to determine whether the 
location, depth, and frequency of monitoring are adequate and that all BMOs are being 
met. Results from individual monitoring programs in eastern Contra Costa County will be 
made available to other interested agencies in the region, aiding effective groundwater 
resource management and accomplishment of regional BMOs as outlined in the East 
Contra Costa County IRWMP Update. 
  
The City’s ongoing participation in DWR’s California Statewide Groundwater Elevation 
Monitoring (CASGEM) Program as a designated monitoring entity further facilitates 
regional coordination and provides a means for public outreach and transparency.  
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BMO 2: Preservation of Groundwater Quality 
The purpose of this objective is to outline actions necessary to maintain groundwater 
quality for beneficial uses within the Basin. It includes wellhead and recharge area 
protection, monitoring and management of recycled water use within the basin, and 
actions to avoid saline intrusion, salt accumulation, and/or mobility of naturally occurring 
constituents. Also included in this BMO will be the active identification and mitigation 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 other management objectives are thereby impacted or constrained. 
 
BMO 3: Avoidance of Overdraft 
It is important that groundwater pumpage in the Pittsburg Plain Groundwater Basin not 
exceed the sustainable yield of the basin to avoid chronic water level declines that lead to 
sustained overdraft conditions, significant inelastic land subsidence, or saline intrusion 
from the Delta. This objective will be continuously evaluated through interpretation of 
groundwater level and pumpage data collected as part of the City’s existing monitoring 
program. In the long-term, sustainable yield for the basin will be quantified as a 
benchmark for overdraft avoidance. 
 
BMO 4: Preservation of Interrelated Surface Water and Groundwater Resources 
Several entities within and around the Pittsburg Plain Groundwater Basin, including the 
City of Pittsburg and Bay Point CDP, utilize surface water purchased from Contra Costa 
Water District and delivered via the Contra Costa Canal (Figure 4-1). Both the City of 
Pittsburg and GSWC, which operates the Bay Point System, conjunctively use surface 
water and groundwater. Within the basin, there are plans to continue to utilize 
groundwater resources and expand the use of recycled water (RMC, 2011). This 
management objective is concerned with 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. 

 
4.3. 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 categories and associated components are 
described below. 
 
COMPONENT CATEGORY 1: MONITORING PROGRAM 
 
Groundwater use by the City of Pittsburg is limited primarily by its high dissolved mineral 
content and manganese. In accordance with a water system permit through the CDPH (2009), the 
City may extract groundwater from approved supply wells, blend groundwater with the City’s 
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surface water source, and treat the blended stream at the City’s WTP so long as TDS of the 
finished water remains below 500 mg/L. The City initiated a groundwater monitoring program in 
late 2008 to collect and interpret data on groundwater conditions in relation to the City’s well 
production. The monitoring program is intended to support groundwater management and 
provide necessary information to ensure that well operations do not induce adverse 
environmental impacts.  
 
The monitoring network consists of two existing production wells and nine dedicated monitoring 
wells (Appendix B). As summarized below, the City’s 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 a regional monitoring program and will 
not be conducted by the City. Another element, monitoring of surface water flows and quality in 
the Delta, is conducted by various other agencies, including DWR. The City’s pumping does not 
directly affect surface flows or quality and, accordingly, the City does not anticipate the need to 
directly or independently monitor surface water other than the quality of surface water delivered 
by CCWD to the City.  
 
The City of Pittsburg is a groundwater monitoring entity in DWR’s CASGEM Program. As such, 
the City of Pittsburg manages the collection and reporting of groundwater levels for the Pittsburg 
Plain Groundwater Basin. The City’s CASGEM Monitoring Plan is provided in Appendix D. 
 

Component 1A: Elements of Monitoring Program 
 
The City’s groundwater monitoring program is summarized in Appendix E. Well 
construction data for wells monitored under this Plan are contained in Appendix F. 

 
Groundwater Levels 
 
The primary focus of the City’s current groundwater monitoring program is to provide 
information necessary to ensure that well operations do not induce chronic groundwater 
level declines or undesirable effects such as saline intrusion from Suisun Bay. Manual 
water level measurements are made monthly in the City’s two active production wells 
(Bodega and Rossmoor), and nine designated monitoring wells (Appendix F). The City 
destroyed the Ball Park production well in September 2012 and plans to replace it with a 
monitoring well cluster (as funding becomes available). As part of the City’s CASGEM 
Monitoring Plan, static water levels are measured in the spring and fall after a 24-hour 
shutdown period and reported to DWR. In addition to the City’s monitoring network, 
DWR monitors an active industrial well in the Basin. Water level data for this well is 
available online in DWR’s Water Data Library 
(http://www.water.ca.gov/waterdatalibrary).  

 
Groundwater Quality 
 
Local groundwater typically has high concentrations of dissolved minerals relative to the 
City’s surface water supplies and high levels of iron and manganese (Appendix C). All 
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are secondary drinking water parameters that are not a health concern. Through blending, 
the City’s delivered water meets all primary and secondary standards as regulated under 
the CDPH Drinking Water Program. 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. Monitoring of water quality in 
the City’s monitoring wells was performed at the time of construction in 2006 and again 
in 2011. Future monitoring of water quality in the City’s monitoring wells will occur 
every two to three years.  

 
Groundwater Pumpage 
 
Listed in Table 4-1 below is the production for each of the City’s wells since 2008. In 
November 2008, the Ball Park Production Well was taken off-line and in 2010, the 
Bodega Production Well was brought online. As the City’s groundwater monitoring 
baseline is developed, future reports will track trends in groundwater levels and quality as 
a function of pumping.  
 
Table 4-1. Annual Groundwater Production by the City of Pittsburg (ac-ft/yr) 
 

Production Well 2008 2009 2010 2011 
Ball Park 662 0 0 0 
Rossmoor 992 899 483 477 
Bodega - - 1,097 1,292 
Total (ac-ft) 1,654 899 1,580 1,769 

 
Table 4-2 lists total groundwater pumping for the Bay Point System from 2005 to 2010, 
as presented in the 2010 Bay Point water System UWMP (Kennedy/Jenks, 2010).  
 
Table 4-2. Annual Groundwater Production for the Bay Point System (ac-ft/yr) 
 

 2005 2006 2007 2008 2009 2010 2011 
Total (ac-ft) 193 270 270 255 222 235 248 

 
Land Subsidence 
 
As discussed in Section 3.2, land subsidence has occurred historically in the Delta, 
including some areas in eastern Contra Costa County. Reclamation of Delta islands by 
the construction of levees and dewatering of soils provided new, highly productive land 
for agricultural production. Compaction and microbial oxidation of organic-rich (peat) 
soils resulting from farming activity are the predominant causes of land subsidence in the 
Delta. 
 
The City of Pittsburg does not monitor land subsidence within its area of influence, but 
land subsidence in Contra Costa County is monitored by various entities, including DWR 
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and the Plate Boundary Observatory (PBO). Regional land subsidence monitoring has 
included non-instrumented GPS monuments, continuous GPS monitoring stations, and a 
2007-08 Delta-wide aerial Light Detection and Ranging (LiDAR) survey; there are no 
extensometers in Contra Costa County.  
 
GPS monitoring locations in eastern Contra Costa County are shown on Figure 3-5. The 
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. PBO’s geodetic observatory network consists of over 1,100 GPS 
receivers, in addition to a number of other devices, which record plate boundary 
deformation resulting from the constant motion of the Pacific and North American 
tectonic plates in the western United States (UNAVCO, 2012). Three of these continuous 
GPS monitoring stations are located in eastern Contra Costa County, with Station P248 
located in the hills south of the City of Pittsburg. DWR, as part of its Delta Risk 
Management Strategy (DRMS) study, has undertaken an effort to periodically obtain 
LiDAR data for the entire Delta of sufficient accuracy to generate 1-foot contours of 
elevation. Interim data products from the first survey (2007-2008) are currently available 
in the public domain, though the release of a final, revised product (which will also be 
made available in the public domain) is currently suspended pending issues with the 
state’s financial situation (Dudas, 2010). This data, along with subsequent surveys could 
be used to identify areas of concern. 
 
At present, stable groundwater conditions suggest that land subsidence is not a critical 
concern in the Basin. The City will periodically assess subsidence data using sources 
such as those cited above. 
 
Surface Water Flows and Quality 
 
Surface water flows and quality in the Delta are monitored by various agencies including 
DWR. The City has no plans to conduct additional monitoring at this time. 
 
As required by CDPH, GWSC and the City of Pittsburg monitor the quality of surface 
water delivered by CCWD on a quarterly basis. Both raw and treated surface waters are 
sampled at the City’s WTP and analyzed for nitrate, general mineral, general physical, 
inorganic, and organic constituents in accordance with its water supply permit under the 
CDPH drinking water program. 

 
Component 1A Actions 
 Continue the groundwater monitoring program detailed in Appendix E. 
 Make available groundwater monitoring data to other agencies to aid in integrated 

water resource management and accomplishment of BMOs.  
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Component 1B: Evaluation and Reporting of Monitoring Data 
 

Groundwater level, quality, and production data collected as part of the City’s groundwater 
monitoring program are currently entered into a database to aid data management, 
interpretation, and reporting. New data will continue to be entered into the database and 
routinely reviewed to check for any significant changes in groundwater conditions. 
Groundwater levels for the City’s designated monitoring wells will continue to be reported as 
part of the DWR CASGEM Program as outlined in the City’s CASGEM Monitoring Plan. As 
new monitoring locations and water level data become available they will be added the 
CASGEM Monitoring Plan and reporting as appropriate. Annual summary reports, which 
present and discuss monitoring data, are currently prepared as part of the City’s monitoring 
program. It is recommended as part of this Plan that the City continue to prepare these annual 
reports.  

 
Component 1B Actions  
 Maintain clear records from all monitoring and well construction/destruction 

activities. 
 Prepare an annual report describing conditions as reflected by trends of monitored 

parameters. 
 Make the annual report available to other agencies to aid in integrated water resource 

management and accomplishment of BMOs. 
 
COMPONENT CATEGORY 2: WATER RESOURCE SUSTAINABILITY 
 

Component 2A: Maintain Stable Groundwater Levels 
 

Accomplishment of BMO 3, Avoidance of Overdraft, requires that chronic groundwater level 
declines be avoided. Groundwater levels in the basin have historically been stable because 
the majority of water demand is met by surface water. Seasonal water level fluctuations 
occur, though monitoring data show water level recovery during the winter months, and 
monitoring wells located at distance from the Rossmoor and Bodega wells remain above sea 
level, a requirement to avoid intrusion from the Delta (BMO 2). 
 
Static groundwater levels in the Bodega and Rossmoor Production Wells will be obtained in 
the spring and fall of each year following a 24-hour shutdown period. Monthly readings at all 
locations will continue to aid in evaluating and distinguishing pumping effects from 
hydrologic factors.  

 
Component 2A Actions  
 Continue monitoring of groundwater levels discussed under Component 1A to ensure 

that chronic groundwater level declines do not occur. 
Component 2B: Water Conservation 
 
Water conservation measures and related public education measures have generally been 
developed in California to achieve the following goals: 
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 Meet legal mandates; 
 Reduce average annual potable water demands; 
 Reduce water demands during peak seasons; and  
 Meet drought restrictions. 

 
Both the City of Pittsburg and GSWC are signatories of the Memorandum of Understanding 
regarding Urban Water Conservation in California (MOU) and are therefore members of the 
California Urban Water Conservation Council (CUWCC). As members of the CUWCC, 
these entities file Best Management Practice (BMP) reports with the CUWCC. Both entities 
have up to date BMP reports which satisfy all CUWCC requirements and are available on the 
CUWCC’s website (dnn.cuwcc.org). 
 
As described in the 2010 UWMP for each entity, the City and GSWC collaborate with 
CCWD to implement various water conservation programs within their respective spheres of 
influence. As a regional wholesale provider, CCWD developed and now operates an ongoing 
Water Conservation Program on behalf of retail water agencies and their customers. The 
benefits of providing water conservation programs on a regional basis include economy of 
scale, assurance of a consistent message to the public, and assistance in obtaining grant 
funding for program implementation.  
 
Since its inception in 1988, CCWD’s Water Conservation Program has evolved and 
expanded, and its objective of reducing long-term water demand in an environmentally 
responsible and cost-effective manner has remained consistent (RMC, 2011). The Water 
Conservation Program’s long-term goal is to reduce water demand within its service areas by 
8,000 acre-feet in the Year 2040, not including savings resulting from activities not directly 
associated with CCWD. Total savings resulting from CCWD’s efforts (direct and indirect) 
across its entire service area are estimated to be 23,700 acre-feet per year by 2035. Over the 
years, the Conservation Program has included showerhead distribution, rebates for ultra-low 
flow and high efficiency toilets, a high efficiency clothes washer rebate, and single family 
home surveys. The Water Conservation Program now provides rebates for numerous devices 
and surveys for all customer classes available throughout the CCWD wholesale and retail 
service areas.  
 
The CUWCC’s MOU identifies fourteen demand management measures (DMMs) required 
for compliance. The following table lists these DMMs and the status of their implementation 
within the City of Pittsburg. A similar table for the Bay Point System is available in the Bay 
Point 2010 UWMP (Kennedy/Jenks, 2010). 
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Implementation of Demand Management Measures 

Demand Management Measure Conservation Program Status 

1. Residential Water Audits Conducted single-/multi-family home surveys. 
 

In Progress 

2. Residential Plumbing Fixture 
Retrofits 

Conservation shower heads provided to > 80% 
of City’s residential service area. 

 

Implemented 

3. Water System Delivery Audits, 
Leak Detection, and Repair 

Water system audit program in place, goal to 
audit > 90% of residential users in service area. 

 

Implemented 

4. Metering with Commodity Prices Implementing new and retrofitted metering 
connections. 

 

Implemented 

5. Large Landscape Conservation The City’s programs include CIMIS-controlled 
irrigation systems, recycled water use, 

conversion of grass fields to synthetic turf, and 
participation in CCWD’s Cash for Grass 

program. 
 

In Progress 

6. High Efficiency Washing 
Machine Rebate 

Rebate program currently operating and 
periodically updated. 

 

Implemented 

7. Public Information The City participates in CCWD’s promotion of 
water conservation through a variety of media 

outlets. 
 

Implemented 

8. School Education Participates in Water Education Program 
(WEP) for students. 

 

Implemented 

9. Commercial, Industrial, and 
Institutional Water Conservation 

City offers a CII survey program to provide 
rebates and incentives for water conservation. 

 

In Progress 

10. Wholesale Agency Program Not Applicable 
 

Not Applicable 

11. Conservation Pricing The City has implemented conservation 
pricing. 

 

Implemented 

12. Conservation Coordinator The City has filled this position. 
 

Implemented 

13. Water Waste Prohibition The City has restrictions and penalties in place. 
 

Implemented 

14. Residential High Efficiency Toilet 
(HET) Replacement Program 

Rebates are offered at the time of purchase for 
HET replacement. 

Implemented 

 
Communication tools used by CCWD and the City to encourage water conservation are 
outlined in the UWMP (RMC, 2011) under public information programs (DMM-G) and 
school education (DMM-H). These DMMs are discussed below under Component 4B (Public 
Outreach) and Component 4C (Water Awareness Education). 
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Component 2B Actions  
 Continue to implement and promote water conservation programs within the Basin. 

 
Component 2C: Implementation of Conjunctive Water Management 
 
In areas where both surface water and groundwater supplies are available, water purveyors 
like the City of Pittsburg and GSWC can utilize those supplies conjunctively to increase 
overall supply and reliability to their water systems. Presently, the City of Pittsburg obtains 
approximately 85 to 95 percent of its water supply from CCWD. CCWD provides untreated 
surface water pumped from the Sacramento-San Joaquin Delta to the City via the Contra 
Costa Canal. The remaining 5 to 15 percent of the City’s water supply is pumped from two 
groundwater wells (Rossmoor and Bodega production wells) located within the City. The 
City’s public water system operating permit requires that the TDS concentration of water 
served (a mix of groundwater and surface water) be less than 500 mg/L, the state’s secondary 
drinking water standard, thus limiting the volume of relatively higher TDS groundwater 
which can be utilized. Blending also mitigates high iron and manganese concentrations in 
groundwater.  
 
On average, Bay Point obtains 90 to 92 percent of its water supply from CCWD as treated 
surface water. The remaining 8 to 10 percent of its water supply is provided by three 
groundwater wells (Hill Street No. 1, Hill Street No. 2, and Chadwick Well No. 3) located 
within Bay Point.  
 
Though conjunctive water management has been a part of overall supply management in the 
Basin for more than 20 years, it has not previously been a priority because surface water 
supplies have been sufficient to meet demands. Implementation of conjunctive use strategies 
may become important in future years as part of a regional strategy to address Delta water 
quality and supply issues. Neither Bay Point nor the City of Pittsburg plan to increase the 
volume of groundwater they produce.  

 
Component 2C Actions  
 The City will continue to identify management strategies to optimize conjunctive use 

of groundwater and surface water. This may require coordination with other agencies 
involved with regional water supply planning. 

 
Component 2D: Integration of Recycled Water 

 
Wastewater treatment and collection systems in the Pittsburg Plain Groundwater Basin are 
owned and operated by the DDSD. According to the City of Pittsburg UWMP, the DDSD 
Wastewater Treatment Plant (WWTP) collects roughly 14,700 acre-feet of wastewater 
annually, with 42 percent used for recycled water supply and the remainder discharged 
through an outfall to the Delta at New York Slough (RMC, 2011). All wastewater undergoes 
both secondary and partial tertiary treatment at the DDSD’s WWTP. Water distributed via 
the DDSD’s recycled water system undergoes final tertiary treatment at the DDSD’s 
Recycled Water facility prior to distribution.  
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Most of the recycled water use (approximately 93 percent in 2010) is for cooling water at the 
Los Medanos and Delta Energy Facilities. Within the City, recycled water is used for 
irrigation at the City’s Central Park, City Park, City Hall, Stoneman Park North, Delta View 
Golf Course, and along the 8th Street, Columbia, and Santa Fe corridors. In 2011, non-
industrial recycled water use accounted for 475 acre-feet, or roughly 5 percent, of the City’s 
total demand. A sharp increase in recycled water use by the City occurred in 2010 with the 
implementation of recycled water use at the Delta View Golf Course (largest non-industrial 
user of recycled water). In 2011, the Delta View Golf Course accounted for approximately 
78% (369 acre-feet) of all  non-industrial recycled water use by the City. The City has also 
expanded recycled water use for irrigation at Marina Walk Park. DDSD has plans to expand 
recycled water use for irrigation to Parkside Elementary School and Pittsburg High School. 
 
In the City’s UWMP under “Encouraging and Optimizing Recycled Water Use,” the 
following mechanisms are identified for encouraging recycled water use: 
 

 Securing funding from local, state, and federal agencies to offset capital costs; 
 Ongoing coordination with CCWD and DDSD; 
 Promoting partnerships to encourage regional and local water recycling projects; 
 Urging regulatory agencies to streamline regulatory requirements;  
 Supporting research that addresses public concerns on recycled water use, develops 

new technology for cost reduction, and assesses health effects to protect the public. 
 

The City does not currently have plans to utilize financial incentives for recycled water use, 
though such an action may be considered to promote the implementation of further recycled 
water use. Recycled water is not currently available in the Bay Point service area. 
 

Component 2D Actions  
 As applicable, seek opportunities with DDSD to use recycled water. 

 
COMPONENT CATEGORY 3: GROUNDWATER RESOURCE PROTECTION 
 

Component 3A: Well Construction and Destruction Policies 
 
BMO 2, 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. 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 G. These ordinances establish requirements for well construction 
permits, specify minimum setbacks from septic tanks and other potential hazards, and 
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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 for sanitation protection and specify procedures 
for installation of the annular seal.   
 
The state well standards and the county ordinances also establish requirements for 
destruction of abandoned 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 G. The well permit 
application includes a list of construction information to be verified by the county’s Inspector 
at the time of construction. 
 
Permitting of municipal supply wells is also within the purview of CDPH. CDPH has 
specified procedures for siting and permitting new well sources under Title 22 of the 
California Code of Regulations (see Section 64560 et seq., Appendix H). The state also 
requires a source assessment and protection survey under the Drinking Water Source 
Assessment and Protection (DWSAP) Program to comply with federal law concerning source 
protection. 
 
The 1986 amendments to the federal Safe Drinking Water Act (SDWA) established 
requirements for new Wellhead Protection Programs (WPP) 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 U.S. Environmental Protection Agency (EPA) 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, CDPH developed the DWSAP Program, which was approved 
by EPA. The overall objective of the DWSAP Program is to ensure that the quality of 
drinking water sources is protected. 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. 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 may be withdrawn during 2, 5, and 
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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 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.  
 
The DWSAP Program 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. 
 

 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 EDR 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. 

 
Component 3A Actions 
 Comply with the County’s well construction and destruction policies and state 

permitting requirements as stipulated by the CDPH. 
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Component 3B: Management and Mitigation of Contaminated Groundwater 
  
Beneficial use of groundwater within the Pittsburg Plain Groundwater Basin is, in some 
cases, constrained by naturally occurring groundwater quality constituents. Local 
groundwater typically has concentrations of dissolved minerals and high levels of iron and 
manganese that exceed secondary MCLs under the CDPH Drinking Water Program. These 
constituents do not pose a risk to human health and through blending, delivered water within 
the City’s water system meets all primary and secondary standards as regulated under the 
CDPH Drinking Water Program.  
 
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.  

 
Component 3B 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.  

 Identify locations of point sources of contamination. 
 Identify major non-point sources of contamination. 
 To the extent that it affects water supply, seek to avoid and/or mitigate potential 

impacts on groundwater quality resulting from point or non-point sources of 
contamination. 

 Groundwater contamination induced by City pumping will be avoided and/or 
mitigated to the extent that it adversely affects the water supply.  

 
Component 3C: Long-Term Salt and Nutrient Management 
 
Salt and nutrient management within the Pittsburg Plain Groundwater Basin is essential in 
fulfilling the purpose of this Plan, which is to maintain the quality, reliability, and 
sustainability of water supplies for beneficial uses within the basin, including agricultural, 
industrial, and municipal supplies. Groundwater production within the basin is limited by 
naturally high TDS, iron, and manganese concentrations observed in the City’s monitoring 
and production wells. Through blending, the City’s finished water meets all primary and 
secondary standards as regulated under the CDPH Drinking Water Program. By managing 
salt and nutrient loading at land surface and avoiding saline intrusion from the Delta, the City 
will preserve groundwater quality (BMO 2) and safeguard future groundwater supplies. 
Salts and nutrients in groundwater come from many natural sources and human activities. 
Among these are: 
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 Concentration of salts at land surface from evaporation of applied water; 
 Application of agricultural/municipal/domestic fertilizers; 
 Saline intrusion; 
 Household chemicals and human waste; 
 Dissolution of natural salts in soils/bedrock;  
 Industrial waste. 

 
In conjunction with this Plan, a salt and nutrient management program summary has been 
developed for the Basin to identify salt and nutrient sources, summarize existing programs 
for groundwater quality monitoring, summarize existing groundwater quality data, evaluate 
the potential for groundwater degradation, and perform an anti-degradation analysis. Results 
for each element of this program are presented in the Basin Salt and Nutrient Management 
Program Summary (LSCE, 2012b).  
 
As part of an ongoing effort to ensure that groundwater production does not result in 
degraded water quality, such as by inducing saline intrusion from the Delta, the City 
monitors groundwater levels and quality, and operates its production wells at a sustainable 
level for which undesirable effects do not arise. Groundwater levels in monitoring wells 
located near the City’s Production Wells (Bodega and Rossmoor) have remained above sea 
level, a requirement to avoid intrusion from the Delta. Where elevated TDS has been 
observed at the City’s former Ball Park Production Well, the City has destroyed that well and 
plans to replace itl with a dedicated multiple-completion monitoring well (when funding 
becomes available) which will act as a sentinel for identifying any saline intrusion before it 
can reach the City’s active production wells, should this occur. The potential for groundwater 
pumping within the Bay Point service area to induce saline intrusion has not yet been 
evaluated.  

 
Component 3C Actions 

 
 Identify potential salt and nutrient loading within the basin and develop actions to 

minimize/mitigate impacts. 
 Identify trends in groundwater levels/quality, which may indicate saline intrusion or 

the potential for saline intrusion to occur. 
 Identify trends in groundwater quality which may indicate degradation of 

groundwater quality. 
 Manage the City’s use of recycled water and fertilizers in identified recharge areas. 

 
Component 3D: Identification and Management of Recharge Areas and Wellhead 
Protection Areas 
 
The state DWSAP Program described under Component 3B is used to identify Groundwater 
Protection Zones surrounding an existing or proposed drinking water source where 
contaminants have the potential to migrate and reach that source. CDPH is responsible for 



  Groundwater Management Plan  
October 2012  Pittsburg Plain Groundwater Basin, CA 
 

 

      34 

 

conducting DWSAP assessments for systems existing before 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 will 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 well construction ordinance. 
 
In 2011, passage of AB 359 amended CWC 10750 et seq. to require a map identifying 
recharge areas, as defined for the groundwater basin, to be included in a groundwater 
management plan. “Recharge area” as defined in CWC 10750 et seq. means “the area that 
supplies water to an aquifer in a groundwater basin and includes multiple wellhead protection 
areas.” A map of recharge areas within the Pittsburg Plain Groundwater Basin is provided as 
Figure 3-4 and further described in section 3.1.4.3 “Identification of Recharge Areas” in this 
Plan.  
 
This Plan component is included to incorporate the DWSAP Program and a working 
knowledge of basin recharge areas as tools to assist in accomplishing BMOs identified in this 
Plan.  

 
Component 3D Actions 
 Identify and employ wellhead protection measures to ensure long-term sustainability 

of groundwater quality in the basin. 
 Use DWSAP information, including delineation of source area and protection zones. 
 Employ deeper seals, as warranted, for municipal supply wells to conservatively 

isolate and protect aquifers used for drinking water sources. 
 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 City of Pittsburg has long-established working relationships with local and state agencies 
that will serve many purposes of this Plan. ECWMA is comprised of eleven local water and 
wastewater agencies in eastern Contra Costa County, including the City, and several other 
member agencies that currently use groundwater or plan to use groundwater in the future. 
The City works closely with its wholesale supplier of surface water, CCWD, which is also an 
ECWMA member. The availability of surface water resources is key to meeting the City’s 
future water demands. 
 
ECWMA member agencies participated in the preparation of the eastern Contra Costa 
County FEIRWMP consisting of existing local and regional planning documents, which was 
completed in July 2005. The preparation of this Groundwater Management Plan is part of an 
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update to the FEIRWMP into a Proposition-84-compliant IRWMP that addresses revised 
water management goals and objectives for the region, and meets all state requirements. The 
updated IRWMP is expected to be completed by 2013.  
 
The City has a historical and ongoing working relationship with local agencies to manage 
supplies to effectively meet water demands within the available yields of imported surface 
water and local groundwater. The City formally presented and solicited comment on its intent 
to prepare a groundwater management plan with ECWMA and other local agencies operating 
within the groundwater basin (Golden State Water and the Contra Costa County Department 
of Environmental Health) in April 2012.   
 
ECWMA member agencies that received a draft Plan for review include: 

 
 Diablo Water District 
 Delta Diablo Sanitation District 
 Contra Costa Water District 

 
The above agencies represent an advisory group to the City for this Plan and will continue to 
be solicited for input on Plan updates and to receive annual reports on groundwater 
conditions.  Representatives from the City of Pittsburg and Diablo Water District participated 
in three meetings on the 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. 

 
Component 4A 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. 
 

Component 4B: Public Outreach 
 
The purpose of this Plan is to maintain the quality, reliability, and sustainability of the basin 
water supply for the citizens and businesses of the City of Pittsburg and surrounding area. To 
accomplish this, the Plan components describe how the City intends to manage its water 
resources in support of four BMOs directed toward the sustainability of groundwater 
supplies. As the City 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 City has prepared this Plan with 
the required public notices and hearings on its intention to prepare and adopt a plan per the 
CWC (see Appendix A).  
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Public outreach tools used by CCWD and the City to encourage water conservation are 
outlined in the UWMP (RMC, 2011) under DMM-7. The City’s public information program 
includes publications, website pages, presentations, booths at community events, direct mail 
pieces, newsletters, newspaper ads, and water education programs used to promote water 
conservation.  

 
Component 4B Actions 
 Continue public involvement process with the City Council, providing periodic 

updates on water resources management activities by the City.   
 Continue public outreach. Public 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 City is committed to implementing water awareness programs as discussed in the 2010 
UWMP (RMC, 2011). School educational programs directed toward water conservation are 
handled primarily by CCWD, which provides an extensive Water Education Program to 
schools within the City’s service area. The UWMP states that the current school education 
program reaches over 30,000 students, teachers, and parents each year within the CCWD 
service area. 

 
Component 4C Actions 
 Continue water awareness education programs. 

 
COMPONENT CATEGORY 5: PLAN IMPLEMENTATION AND UPDATES 
 

Component 5A: Plan Implementation and Reporting 
 

Table 4-3 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 City are labeled “continuing” actions.  
 
The FEIRWMP adopted by ECWMA in 2005 identifies and prioritizes regional water-related 
actions for the eastern Contra Costa County agencies, including the City. 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 City supports implementation of the IRWMP and is participating in the IRWMP 
Update, which is expected to be completed in 2013.   
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Since 2009, the City has prepared annual groundwater monitoring 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 include summaries of monitoring data collected during the previous 
year, including groundwater condition (groundwater levels, quality, and production) and will 
be expanded to include land subsidence data. The reports include summaries of long-term 
trends and evaluation of water level recovery during the winter months. The reports 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. 
 

Component 5A 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, Golden 

State Water, and the Contra Costa County Department of Environmental Health. 
 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 the Pittsburg Plain Groundwater Basin and specific problems or areas of 
concern about that resource. The Plan components are designed to achieve specified 
objectives to utilize 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 that 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, 
to recognize and respond to future groundwater conditions.   
 
Review and update of this Plan would initially occur within five years. 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 regional BMOs. The City will 
also conduct outreach to encourage public participation in future Plan updates. 

 
Component 5B Actions 
 
 Review and update Plan every five years, or more often, as needed. 
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APPENDIX C 
 

Water Quality Data for City of Pittsburg and Bay Point CDP 



Production Wells
Groundwater Quality

Concentration of Selected Constituents (mg/L)

Ball Park Well TDS Hardness Cl Mn Fe

05/20/92 1,500 550 100 0.460 1.200

11/20/02 1,300 460 100 0.400 1.200

07/22/04 1,200 420 93 0.360 0.880

Rossmoor Well

11/20/02 620 350 120 0.110 0.170

07/23/04 640 340 110 0.090 0.110

07/14/09 760 350 120 0.130 0.350 STORET

10/06/10 740 385 130 ‐ ‐ STORET

02/07/11 ‐ ‐ ‐ 0.140 0.320 STORET

07/06/11 850 347 130 0.150 0.270 STORET

Bodega Well

11/08/07 620 ‐ ‐ 0.170 0.930

01/27/10 ‐ ‐ ‐ ‐ 0.370 STORET

10/06/10 560 275 100 ‐ ‐ STORET

02/07/11 ‐ ‐ ‐ 0.160 0.340 STORET

07/06/11 650 277 110 0.180 0.400 STORET



Monitoring Wells
Groundwater Quality

Concentration of Selected Constituents (mg/L)

Bodega MW

MW‐120 TDS Hardness Cl Mn Fe

02/17/06 454 223 89.6 0.120 <0.100

02/22/11 470 250 110 <0.010 <0.100

MW‐190

02/17/06 498 246 76.8 0.270 <0.100

02/22/11 820 340 93 0.260 0.230

MW‐295

02/17/06 748 332 113 0.085 <0.100

02/22/11 790 290 120 <0.010 <0.100

Burton MW

MW‐150

05/19/06 1,058 449 129 0.710 <0.100

02/22/11 MW Not Accessible

MW‐230

05/19/06 1,314 521 53.9 0.720 0.340

02/22/11 MW Not Accessible

MW‐330

05/19/06 2,790 885 188 0.340 <0.100

02/22/11 MW Not Accessible

Crestview MW

MW‐235

05/19/06 1,480 602 219 0.490 <0.100

02/22/11 1,600 670 180 <0.010 <0.100

Golf Course MW

MW‐190

02/16/06 680 340 179 0.280 <0.100

02/23/11 610 270 140 <0.010 <0.100

MW‐250

02/16/06 452 230 59.2 0.540 0.044

02/23/11 530 210 57 <0.010 0.250
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CASGEM Groundwater Elevation Monitoring Plan 





  CASGEM Groundwater Elevation Monitoring Plan  
December 2011  City of Pittsburg, CA 
 

      i 

 

Table of Contents 
 
1.0  INTRODUCTION ................................................................................................... 1 

1.1  CASGEM Goal ................................................................................................................ 1 

1.2  CASGEM Program and Existing Monitoring Programs .................................................. 1 

1.4  City of Pittsburg Monitoring Entity ................................................................................. 2 

2.0  CITY OF PITTSBURG AREA ............................................................................... 2 

2.1  Pittsburg Plain Groundwater Basin .................................................................................. 2 

2.2  Hydrogeologic Conditions ............................................................................................... 2 

3.0  Current Groundwater Monitoring and Conditions ............................................ 3 

3.1  Groundwater Level Monitoring ....................................................................................... 3 

3.2  Current Groundwater Conditions ..................................................................................... 4 

4.0  CASGEM MONITORING NETWORK AND PROGRAM ....................................... 4 

4.1  Selected CASGEM Wells ................................................................................................ 4 

4.2  Field Methods ................................................................................................................... 5 

4.2.1  Reference Points ....................................................................................................... 5 

4.2.2  Procedure for Measuring Depth to Water in Monitoring Wells ............................... 5 

4.3  Monitoring Schedule ........................................................................................................ 6 

4.4  CASGEM Data Management and Submittal ................................................................... 6 

5.0  Monitoring Plan Rationale .................................................................................. 7 

5.1  Well Selection and Basin Coverage ................................................................................. 7 

5.2  Additional Wells .............................................................................................................. 7 

6.0  References ........................................................................................................... 8 

 

Tables 

Table 1  City of Pittsburg CASGEM Well Network  
Table 2  CASGEM Water Level Data 
Table 3 Additional Potential Monitoring Wells Identified Within the Pittsburg Plain 

Groundwater Basin 
Figures 

Figure 1   Pittsburg Plain Groundwater Basin 
Figure 2   CASGEM Well Location Map for Pittsburg 
 
Appendix A   City of Pittsburg CASGEM Well Table 
Appendix B   Water Level Data Sheet



  CASGEM Groundwater Elevation Monitoring Plan  
December 2011  City of Pittsburg, CA 
 

 

   1 

 

1.0 INTRODUCTION 
 

1.1 CASGEM Goal 
 

In November 2009, Senate Bill SBX7-6 mandated that the groundwater elevations in all basins 
and subbasins in California be regularly and systematically monitored with the goal of 
demonstrating seasonal and long-term trends in groundwater elevations. In accordance with the 
mandate, the California Department of Water Resources (DWR) developed the California 
Statewide Groundwater Elevation Monitoring (CASGEM) program. DWR is facilitating the 
statewide program which began with the opportunity for local entities to apply to DWR to 
assume the function of regularly and systematically collecting and reporting groundwater level 
data for the above purpose. These entities are referred to as Monitoring Entities. The legislature 
added a key aspect to SBX7-6 which was to make certain elements of the groundwater level 
information available to the public.   
 
1.2 CASGEM Program and Existing Monitoring Programs 
 

Wells designated for inclusion in the CASGEM program are for purposes of measuring 
groundwater levels on a semi-annual or more frequent basis that are representative of 
groundwater conditions in the state’s groundwater basins and subbasins. The wells selected by a 
designated Monitoring Entity may be a subset of other wells monitored by that entity and need 
not be inclusive of the designated entity’s entire monitoring network. Thus, the CASGEM 
program complements other pre-existing programs that have been developed throughout 
California by water districts, agencies, municipalities, counties, and others for purposes of 
understanding, managing, and sustaining groundwater resources.  
  
In late 2008, the City of Pittsburg implemented a Groundwater Monitoring Program (LSCE, 
2009). The program aims to collect and interpret data on groundwater conditions (i.e., seasonal 
and long-term groundwater level and quality trends) in relation to the City’s well production, 
which is a supplemental source for its water system. Ultimately, the monitoring program is 
intended to support groundwater management and ensure that well operations do not induce 
adverse environmental impacts.  
 
1.3 Previous Groundwater Investigations 
 
Since 1995, regional water management for the East Contra Costa County Region has been 
facilitated by the East County Water Management Agency (ECWMA), a consortium of 11 
member agencies (including the City of Pittsburg) with a broad range of water management-
related responsibilities within the region. The ECWMA was originally formed to develop the 
East County Water Management Study, a long-term water management plan outlining specific 
implementation actions required to ensure cost-effective reliable water supplies for the Region 
through 2040. In 2005, the ECWMA developed a “Functionally Equivalent” Integrated Regional 
Water Management Plan (FEIRWMP) which tied together several existing regional management 
plans covering various aspects of water management for the Region (RMC, 2010). The 
groundwater management section of the FEIRWMP is somewhat limited, consisting of a 
groundwater investigation conducted in 1998 aimed at using existing data to better characterize 
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groundwater supplies. Recently, ECWMA submitted an application and received planning grant 
funds from DWR to update its FEIRWMP to a fully functioning IRWMP.  The new IRWMP will 
include a more complete characterization of the East County groundwater basins and plans to 
develop conjunctive use programs to protect against overdraft. As part of this effort, ECWMA 
will also develop a comprehensive Pittsburg Plain Groundwater Management Plan for managing 
and monitoring groundwater in the Pittsburg Plain Basin. 
 
As part of the Groundwater Monitoring Program started by the City of Pittsburg in 2008, annual 
monitoring reports have been prepared since 2009 (LSCE 2009; 2010; 2011). These reports 
include groundwater monitoring data for that year and a discussion of trends in groundwater 
levels and quality. 
 
1.4 City of Pittsburg Monitoring Entity  
 
In December, 2010, the City of Pittsburg applied to DWR to become the Monitoring Entity for 
the Pittsburg Plain Groundwater Basin (Figure 1), taking on responsibility of monitoring and 
reporting groundwater elevations for purposes of the CASGEM program.  Following 
confirmation of DWR’s acceptance of the City as the Monitoring Entity, the City proceeded to 
identify the wells to be included in the monitoring program network and to prepare this 
CASGEM Monitoring Plan (Plan), as required by DWR. 
 
This Plan contains the recommended components outlined by DWR, including a summary of the 
geology and groundwater resources of the Pittsburg Plain Groundwater Basin, proposed 
monitoring network, field methods, and monitoring schedule.  
 
2.0 CITY OF PITTSBURG AREA 

 

2.1 Pittsburg Plain Groundwater Basin 
 

The City of Pittsburg overlies the Pittsburg Plain Groundwater Basin described in California 
Department of Water Resources Bulletin 118 – 2003 Update (DWR, 2004). DWR’s basins and 
subbasins are generally defined based on boundaries to groundwater flow and the presence of 
water-bearing geologic units.  These groundwater basins are not confined within political 
boundaries, and DWR-designated “basin” or “subbasin” labels do not necessarily correlate to 
county or city borders. The Pittsburg Plain Groundwater Basin (DWR Basin 2-4) is located along 
the south shore of Suisun Bay and is bounded by Suisun Bay to the north, the Tracy Subbasin 
(DWR Subbasin 5-22.15) to the east, and the Clayton Valley Groundwater Basin (DWR Basin 2-
5) to the west. It is within the drainage basins of Kirker Creek and Willow Creek, both of which 
drain into Suisun Bay. The Pittsburg Plain Groundwater Basin includes the overlying cities of 
Pittsburg, West Pittsburg, and Shore Acres (DWR, 2004).   
 
2.2 Hydrogeologic Conditions  
 

The Pittsburg Plain Groundwater Basin consists of mild sloping alluvial plains ranging in 
elevation from sea level to 100 feet. The primary water bearing units of the Pittsburg Plain 
Groundwater Basin are alluvium deposits ranging from Pleistocene to Recent in age. These units 
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consist of highly lenticular sand and gravel deposits and beds of blue and yellow clay (DWR, 
2004). Recharge generally occurs in the hills along the southern portion of the basin where the 
primary aquifer units approach/intersect land surface. Groundwater flow is generally to the 
north-northeast, discharging to Suisun Bay which forms the northern border of the basin. 
Descriptions of the hydrogeologic setting are limited; the City’s recent groundwater exploration 
projects provide the majority of available geologic information. 
 
In 2004, the City initiated a project to evaluate candidate well sites (Figure 2), ultimately leading 
to the construction of the Bodega pump station in 2009. As part of this investigation, the City 
drilled numerous exploratory test holes, installing monitoring well clusters in each, to delineate 
potential completion targets for a new supply well. Sites evaluated for the new well project 
included the Delta View Golf Course Test Hole and Monitoring Well (TH/MW), Bodega 
TH/MW, Burton TH/MW, and Crestview TH/MW.  
 
Luhdorff and Scalmanini, Consulting Engineers (LSCE) examined the hydrogeologic setting of 
the basin as part of the City’s 2009 Annual Report (LSCE, 2009). Geophysical data and 
lithologic descriptions from the test holes and existing production wells were combined with 
recent water level data to characterize the primary aquifer units of the basin. LSCE describes 
three distinct aquifer units consisting of sand and gravel material, described here as upper, 
middle, and lower units. These units range from confined to semi-confined and stretch east-west 
from the Ball Park Well in the City’s downtown area to the Bodega site just south of Highway 4. 
The upper and middle units appear to narrow and then disappear as they extend southward, 
suggesting a lack of correlation to formations encountered in the Golf Course Test Hole. The 
lower unit continues to the Golf Course Test Hole, though it moves closer to the ground surface 
as it extends southward, eventually ostensibly continuing upward and mixing with the sandy clay 
surface layer. Thus, the edges of the confined sand and gravel units occur somewhere between 
the Bodega/Rossmoor sites and just beyond the golf course. Though wells completed in these 
sand and gravel units exhibit favorable yields, the high total dissolved solids (TDS) content of 
the groundwater in some areas limits groundwater production (LSCE, 2009). 
 
3.0 Current Groundwater Monitoring and Conditions 
 
3.1 Groundwater Level Monitoring  
 
Groundwater monitoring in the Basin began with the Rossmoor production well in 2001, 
expanding to include the Ballpark and Bodega production wells and Bodega, Burton, Crestview, 
and Golf Course monitoring wells between 2006 and 2008. Significant gaps exist in early 
monitoring data, though a consistent monitoring schedule was established as part of the City’s 
groundwater monitoring program initiated in 2008. The groundwater monitoring program 
includes bi-annual (spring and fall) groundwater level monitoring in three production wells and 
ten designated monitoring wells (four sites). As part of this program, reference point elevations 
and horizontal coordinates were established for each well using Topcon HyperXT Global 
Positioning System (GPS) equipment.  
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3.2 Current Groundwater Conditions 
 

The historic baseline for groundwater levels in all wells is limited. The longest record available 
is for the Rossmoor well, with groundwater levels varying between 2 and 10 feet above sea level 
(asl) from 2001 to 2011. The records for other wells, though shorter by comparison, indicate 
similar and stable conditions. Water levels in the other wells range from 0 to 10 feet with the 
exception of Golf Course MW-250, completed in the lower aquifer, where water levels range 
from 19 to 27 feet. Pumping at the production wells influence water levels at adjacent monitoring 
wells, though water levels recover quickly when pumping ceases. To date, water levels have 
remained above sea level, a key concern to avoid intrusion from the Delta. No adverse 
environmental effects have been noted (LSCE, 2011). 
 
Due to the infrequency of groundwater level measurements prior to 2008, long-term trends in the 
basin are not well understood. The monitoring program results to date provide a baseline for 
evaluating future changes to groundwater levels, including changes induced by pumping. In the 
future, it will be important to discern trends in static water levels and determine whether 
pumping induces a gradient for intrusion of bay water. At present, pumping does not appear to 
have significantly reduced the gradient for groundwater flow toward Suisun Bay.   
 
4.0 CASGEM MONITORING NETWORK AND PROGRAM 
 

4.1 Selected CASGEM Wells  
 
The City of Pittsburg CASGEM well network consists of nine dedicated monitoring wells. A 
map of the well network is presented in Figure 2. Several of these wells are nested wells (i.e., 
multiple piezometers of differing depths in a single borehole). Table 1 provides a list of wells in 
the CASGEM monitoring network with the well’s location and a brief summary of construction 
information. A more detailed description of each well is provided in Appendix A. 
 
Table 1 – City of Pittsburg Monitoring CASGEM Monitoring Wells 

Well Name 
Screen 

Interval 
(ft) 

Total 
Depth 

(ft) 
Easting Northing RPE  

(ft, msl) 
Date of 

Construction 

Bodega MW-120 100-110 120 6155624.923 2196786.749 49.83 Feb, 2007 
Bodega MW-190 170-180 190 6155624.601 2196786.903 49.73 Feb, 2007 
Bodega MW-290 275-285 295 6155624.868 2196787.198 49.77 Feb, 2007 
Burton MW-150 130-140 150 6158730.474 2196479.922 56.89 Feb, 2007 
Burton MW-230 210-220 230 6158730.539 2196479.450 56.87 Feb, 2007 
Burton MW-330 310-320 330 6158730.839 2196479.580 56.88 Feb, 2007 
Crestview MW-235 215-225 235 6160567.136 2195750.379 72.09 Feb, 2007 
Golf Course MW-190 170-180 190 6155592.524 2194817.493 76.14 Feb, 2007 
Golf Course MW-250 230-240 250 6155592.748 2194817.261 76.27 Feb, 2007 

Notes: 
1.  Horizontal Coordinates are State Plane Zone 3, NAD83 in feet. 
2.  Elevation Datum is NAVD88 in feet. 
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4.2 Field Methods 
 

4.2.1 Reference Points 
 
GPS was used to establish reference points at all of the monitoring wells sites. Both the 
horizontal locations and the vertical elevations of the wells were surveyed and recorded using a 
Topcon HyperXT on January 16, 2009 (LSCE, 2009).  The approximate accuracy of the 
measurements is better than 0.1 foot in the horizontal and vertical directions. 
 
4.2.2 Procedure for Measuring Depth to Water in Monitoring Wells 
 
The purpose of depth to water measurements is to obtain an accurate dated and timed 
measurement of the static depth to water in a well. This can then be converted into a water level 
elevation in reference to a commonly used reference datum (e.g., NAVD 1988). In this context, 
static means that the water level in the well is not influenced by pumping of the well. The 
production wells will be shut off for a minimum of 24 hours prior to depth to water 
measurements. 
 
For comparability, measurements will be obtained according to a schedule designed to capture 
times of both highest and lowest seasonal groundwater elevations. Based on historic trends, 
measurements will be taken in April and October to capture seasonal highs and lows. All 
groundwater level measurements will be obtained on the same day, taken consecutively and 
without delay within the shortest reasonable time, to ensure comparability between wells. The 
following procedure outlines the steps of taking a depth to water reading using an electric 
sounder: 
 

 Turn on water level indicator signaling device and check battery by pressing the test 
button. 

 Remove access plug or well cap from the well cover and lower probe (electric sounder) 
into the well. 

 When probe hits water a loud “beep” will sound and signal light will turn red. 
 Retract slightly until the tone stops. 
 Slowly lower the probe until the tone sounds. 
 Note depth measurement at rim (i.e., the surveyed reference point for water level 

readings) of well to the nearest 0.01 foot and rewind probe completely out of well. 
 Remove excess water, lower probe into well again and repeat measurement. 
 If difference is within ±0.02 foot of first measurement, record measurement. 
 If difference is greater, repeat the same procedure until three consecutive measurements 

are recorded within ± 0.02 foot. 
 Rewind and remove probe from well and replace the access plug or well cap in the well 

cover. 
 Clean and dry the measuring device/probe and continue to next well. 

 
For each well measurement, the following information should be recorded: 
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1. Name of field technician 
2. Unique identification of well  
3. Time of measurement 
4. Depth to water 
5. Any other pertinent comments (e.g., sounder hangs up at 33 feet, thus no measurement; 

or: fifth measurement of ~55.68 feet in a row…residual water in end cap?; etc.) 
 
4.3 Monitoring Schedule 
  
Under the City’s Groundwater Monitoring Plan, all wells have been measured bi-annually at a 
minimum, in the spring (April) and fall (October) of each year. Past hydrographs depicting more 
frequent measurements show that these months generally represent the seasonal high and low 
groundwater elevations. The CASGEM wells will continue to be monitored on this bi-annual 
basis. 
 

4.4 CASGEM Data Management and Submittal 
 
As part of the City’s Groundwater Monitoring Program, a central database was established as a 
repository for well construction data and groundwater level measurements. All data collected 
will be checked and input into the database in a systematic manner to ensure accuracy and 
consistency. To aid in consistent reporting, a data sheet was developed for ongoing field 
measurements by City staff. An example sheet is provided in Appendix B. Under the CASGEM 
Plan, data will be periodically reviewed and interpreted and then submitted online to DWR on or 
before Jan 1st and July 1st of each year. 
 

Per DWR’s CASGEM program reporting requirements, the following information for each of the 
designated wells (Table 2) will be included in each of the biannual submissions: 
 

• Well name 
• Well identification number  
• Measurement date 
• Measurement time (PST/PDT with military time/24 hour format)  
• Reference point elevation of the well (feet) using NAVD88 vertical datum  
• Ground surface elevation datum at the well (feet) using NAVD88 vertical datum  
• Depth to water below reference point (feet) 
• Groundwater elevation (feet) 
• Method and accuracy of measuring water depth  
• Measuring agency identification (City of Pittsburg as the Monitoring Entity) 
• Comments about measurement, if applicable  
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5.0 Monitoring Plan Rationale 
 
5.1 Well Selection and Basin Coverage  
 
All dedicated monitoring wells within the basin that are currently included in the City’s 
Groundwater Monitoring Program are also included in the CASGEM network. In recognition 
that the current monitoring network is confined to a relatively small portion of the basin, a search 
of other existing potential monitoring wells was performed. Seven additional wells (Table 3) 
were identified in the Water Data Library (http://www.water.ca.gov/waterdatalibrary), an online 
database of groundwater data maintained by DWR. Of these wells, four were destroyed and two 
were discontinued due to access issues. The one remaining well, which is presently monitored by 
DWR, is an active industrial well. The decision was made not to include this well as part of the 
City’s CASGEM monitoring network in an effort to ensure that only static water levels are 
reported. 
 
Table 3 – Additional Potential Monitoring Wells Identified Within the Pittsburg 
Plain Groundwater Basin 

Well Name Period of Record Well Type Well Status 

02N01E15P001M April 1969 – April 1979 Undetermined Discontinued 
02N01W11L001M April 1969 – December 2011 Industrial Active 
02N01W12P001M April 1969 – March 1976 Undetermined Discontinued 
02N01E15N001M April 1969 – March 1974 Undetermined Destroyed 
02N01E18D001M April 1969 – May 1996 Industrial Destroyed 
02N01W11R001M January 1967 – March 1977 Undetermined Destroyed 
02N01W04Q001M April 1969 – March 1982 Undetermined Destroyed 

 
Though groundwater monitoring is confined to a relatively small portion of the Pittsburg Plain 
Groundwater Basin, groundwater extraction is contained within the monitored area, and the 
hydrogeologic setting appears to be consistent throughout the basin. For this reason, the currently 
proposed CASGEM monitoring network should be sufficient to provide monitoring data 
representative of conditions for the basin. As part of the City’s Groundwater Monitoring 
Program, groundwater levels and quality will continue to be monitored and reported annually. 
Significant efforts have been made to locate additional monitoring wells in other portions of the 
basin, acknowledging that data gaps may exist in the northern and western portions of the basin 
due to the geographic centrality of the existing network wells. The City will periodically review 
the adequacy of the monitoring network and continue to look for additional monitoring locations 
in areas of data gaps to add to the program as funding permits. 
 
5.2 Additional Wells 
 

In recent years, the City of Pittsburg’s Ball Park production well has been idle, allowing for its 
use as a designated monitoring well. The City is currently in the process of abandoning this well. 
It will be replaced with nested monitoring wells completed in each of the three primary aquifer 
units. As these three piezometers become available, they will be added the CASGEM monitoring 
network. 
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City of Pittsburg
Groundwater Level Monitoring

Depth-to-Water
feet

Bodega MW-120

Bodega MW-190

Bodega MW-290

Burton MW-150

Burton MW-230

Burton MW-330

Crestview MW-235

Golf Course MW-190

Golf Course MW-250

NAME

Well Name Comments

Date: ____________________________

Time
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M E M O R A N D U M 
 
 
January 27, 2012 
File No. 10-2-025 
 
TO:  Walter Pease 
  City of Pittsburg 
 
FROM:  Tom Elson 
 
SUBJECT: STATUS REPORT ON GROUNDWATER MONITORING THROUGH 2011 
 

This memorandum reports on groundwater monitoring in the City of Pittsburg through 2011. Other 
reports on groundwater monitoring were submitted in 2009 and 2010. The current report follows the 
format of the preceding submittals and includes a discussion of the City’s CASGEM monitoring for 
the state Department of Water Resources and its interrelationship with the currently established 
monitoring protocol. 
 
Background 
The City of Pittsburg meets about 90 percent of its water demand with raw surface water purchased 
from Contra Costa Water District with the balance met by groundwater. Groundwater use is limited 
primarily by its higher dissolved mineral content. In accordance with a water system permit through 
the California Department of Public Health (CDPH), groundwater can be extracted from approved 
supply wells, blended with the City’s surface water source, and treated at the City’s Water Treatment 
Plant. The City monitors water quality at the plant to ensure that the delivered product meets all 
drinking water standards. 
 
Hydrogeologic Setting 
In the initial 2009 report on the City’s groundwater monitoring program (LSCE, 2009), geologic 
cross-sections were presented that delineate the completion zones in the City’s production wells. The 
cross-sections were constructed using information from well completion reports for the City’s 
Rossmoor and Ball Park wells and data from several exploratory test holes and monitoring wells 
installed as part of the Bodega well project. Since the 2009 report, no new drilling activities have 
been conducted by the City.  
 
Groundwater Monitoring Program 
As authorized by the City, LSCE initiated groundwater monitoring in late 2008. The monitoring 
network consists of existing production wells and dedicated monitoring wells. A form for water level 
readings by City personnel is used to record field data, which is then entered into a database. LSCE 
surveyed reference point elevations with GPS equipment and provided training on water level 
measurement and reporting conducted by the City. Wells in the monitoring network are shown on 
the attached Well Location Map.  
 
Sources of information used in the monitoring program are presented in the following table: 
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Source Description 

Well Data Table 1 lists the monitored wells, construction features, and coordinates. 

Water Quality 

Water quality is evaluated periodically. For production wells, water quality 
data is obtained according to CDPH monitoring. For monitoring wells, initial 
water quality testing was performed in 2006. In February 2011, the monitoring 
wells were sampled and tested again. Summary tables for selected constituents 
and lab reports for 2011 testing are included in this report. 

Groundwater 
Levels 

Groundwater level data are collected monthly by the City. The data are 
presented on hydrographs in this report. 

Groundwater 
Pumping 

Groundwater pumping is tracked through the City’s records of water use and 
presented in a table in this report. 

 
Monitoring Results 
Monitoring results for the current report include the following: 
  

Water Quality 
The City blends groundwater with its surface water supply source to provide safe and reliable 
drinking water in accordance with its water system permit. Local groundwater typically has high 
concentrations of dissolved minerals and high levels of iron and manganese. All are secondary 
drinking water parameters that are not a health concern. Through blending, the City’s delivered 
water meets all primary and secondary standards as regulated under the CDPH Drinking Water 
Program. 
 
Summary tables of selected water quality constituents for production wells and monitoring wells 
are attached and discussed below. Recognizing the proximity of the City’s groundwater source 
to the Delta, the focus on water quality is with dissolved minerals, hardness, and chlorides to 
give warning of possible influences from brackish to saline waters. Manganese and iron appear 
to be consistently elevated, though iron less so. These metals are secondary drinking water 
constituents and their presence is mitigated through blending with surface water. 
 

Production Wells 
Groundwater quality from the Ball Park Well exhibits significantly higher dissolved mineral 
content compared to the Rossmoor and Bodega wells. Although there appeared to be a 
decline in total dissolved solids (TDS) between 1992 and 2004 (from 1,500 to 1,200 mg/L), 
the groundwater quality from the Ball Park Well limits its use as a supply source. The well 
was taken out of service in 2008 and the City plans to destroy it in accordance with county 
requirements. 
 
The Rossmoor and Bodega wells exhibit similar quality, which is consistent with their 
proximity to each other and strong correlation between their completions. TDS in the 
Rossmoor increased from 620 to 850 mg/L between 2002 and 2011, though hardness and 
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chloride concentrations remained essentially constant. TDS from the Bodega Well appears to 
be more constant but only three measurements are available from 2007 to 2011. Manganese 
occurs in groundwater in the Rossmoor and Bodega wells at about 2 to 3 times the secondary 
maximum contaminant level (MCL) of 0.050 mg/L. Iron is nearer the MCL (0.300 mg/L), 
and it is noted that the test results for the Bodega monitoring wells have all been below the 
MCL. 
 
The higher TDS from the Rossmoor Well should continue to be evaluated and, based on 
variations with depth seen in the Bodega monitoring wells, the trend may be a result of more 
water being contributed from the deeper zone. The reason for this may be related to the 
history of severe biofouling, which is a factor considered in a recommendation to replace the 
well, as discussed below. 

 
Monitoring Wells 
Bodega MW – Groundwater samples from the three piezometers in the Bodega MW 
show somewhat better quality in the shallowest completion (MW-120), which 
corresponds to the uppermost screens in the Rossmoor and Bodega production wells. The 
TDS in the middle completion (MW-190), corresponding to the lower screens in the 
production wells, may explain the increase in TDS noted above in the Rossmoor well and 
bears further attention in the future. Manganese and iron are highly variable with 
manganese consistently above the MCL. 
 
Burton and Crestview MWs – The Burton site could not be accessed for the 2011 testing 
due to obstructions by the adjacent resident. Samples from 2006 indicate that water 
quality at this site is very poor with TDS higher than the Ball Park Well. The Crestview 
MW has one completion, which corresponds to the lower screens in the Rossmoor and 
Bodega wells. The TDS has ranged from 1,480 to 1,600 mg/L in samples collected from 
2006 to 2011. The Crestview and Burton sites were not considered candidates for water 
supply wells due to poor water quality. 
 
Golf Course MW – The Golf Course MWs may not correspond to completion zones in 
the Rossmoor and Bodega wells. The shallow piezometer (MW-190) is correlated to 
zones that occur deeper than the screened intervals in the production wells. Some 
variations in water quality are apparent in the 2006 and 2011 data, but are a minor 
concern at present. 

 
Well Hydrographs 
Updated hydrographs for program monitoring wells are attached and discussed below. The time 
scale on all the hydrographs corresponds to the period of record for the Rossmoor water level 
data, which has the longest available record dating to 2001. 
 

Rossmoor Production Well – The static groundwater level in this well has ranged from 30 to 
35 feet below ground surface (BGS), corresponding to +2 to +10 feet elevation over the 
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period of record. Pumping levels range from 50 to 60 feet bgs. Due to the infrequency of 
static readings up to 2009, conclusions regarding a trend in water levels is uncertain. 
Integration of precipitation departure curves in future reports will aid in interpreting trends in 
this well. 

 
Bodega Production Well and Monitoring Well – Recent measurements in the Bodega Well 
are influenced by its operation, and it is recommended below under Conclusions and 
Recommendations that at least one reading in the spring and one in the fall be conducted 
with the well shut off for 24 hours. Pumping has little influence on water levels in a deeper 
zone encountered at the site and completed in the MW-290 monitoring well. 
 
Ball Park Well – Sounding of the Ball Park well indicates static levels of approximately 42 
to 45 feet bgs, corresponding to +6 to +9 feet elevation. This well is out of service and may 
be replaced with a dedicated monitoring well in the future. 
 
Burton Monitoring Well – Static levels in this well occur at about 50 feet bgs, corresponding 
to +4 and +9 feet elevation. During the summer and fall, water levels dropped to the lower 
levels, likely in response to pumping from the Rossmoor and Bodega wells. The readings 
indicate that groundwater elevations remain above sea level for the period of record. 
 
Crestview Monitoring Well – Behavior of the static levels in this monitoring well are very 
consistent with the Burton MWs. Static levels occur at about 65 feet bgs and elevation 
ranges between +5.5 and +9 feet with seasonal fluctuations. The readings indicate that 
groundwater elevations remain above sea level for the period of record.  
 
Golf Course Monitoring Well – Static levels in MW-190, located at the City’s Delta View 
Golf Course, occur at about 70 feet bgs and elevation ranges between approximately +4 and 
+9 feet. This monitoring well is up-gradient of the Rossmoor and Bodega sites and 
groundwater elevations appear stable for the period of record. A deep piezometer at the site 
indicates higher groundwater elevations, between +25 and +27.5 feet elevation, which likely 
reflect conditions in another aquifer system that is distinct from aquifers completed in the 
City’s production wells. Fluctuations in water levels appear to reflect seasonal wet and dry 
cycles. 
 
Water Treatment Plant Well – Water elevations at this site appear stable for the period of 
record and are significantly higher than at any other site at approximately +113 to +121 feet 
elevation. A hydrogeologic connection between this well and the City’s production wells is 
considered unlikely based on a geologic evaluation that was part of developing a new source 
of supply at the Bodega site. 

 
Contour Maps of Equal Groundwater Elevation 
Groundwater measurements were used to construct contour maps of equal groundwater elevation 
for five periods: winter 2008; fall 2009; spring 2010; fall 2010; spring 2011; and fall 2011 (see 
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attached groundwater elevation contour maps). The maps were constructed using data for wells 
completed similar to the Rossmoor and Bodega production wells and include those sites plus 
measurements from the Burton and Crestview monitoring wells. In winter 2008 and fall 2009, 
groundwater elevations indicate flow generally to the north in the direction of the Delta. In 
spring 2010, there is a shift in flow direction to the west that is likely caused by increased 
groundwater pumping at the new Bodega well station, which was commissioned in late 2009. 
This change is still apparent in fall 2010 through fall 2011. Groundwater elevations are 
uniformly above sea level and there is no indication that the City’s pumping is causing adverse 
impacts. However, the effects of the new pumping at the Bodega site should continue to be a 
focus of subsequent reports. 
 
Status of City Production Wells 
Ball Park Well – The Ball Park Well was constructed in 1991, but had limited use due to high 
TDS. The well was taken out of service in November 2008 but is used as a monitoring location 
under the subject monitoring program. The City is considering destroying the Ball Park well as 
there are no plans to restore it to service due to water quality. Because the location provides 
useful monitoring data, it has been recommended in a separate proposal by LSCE to replace the 
well with a dedicated monitoring well of similar design and construction as the Bodega MW.  
 
Rossmoor Well – The Rossmoor Well was constructed in 1991 and has experienced severe 
biofouling problems since at least 2001. Rehabilitation work was performed in 2001, 2004, 
2009, and 2010. The rehabilitations in 2009 and 2010 were designed as preventative measures to 
optimize production from the well in the high demand summer months. Although the flow rate 
declined, it was felt that the pump life was extended by the treatments. Despite the severity of 
the biofouling on pump components, the well specific capacity appears unchanged from historic 
levels. 
 
In 2011, another rehabilitation and pump change was planned to provide a reliable flow during 
peak months. The pump components were found to be severely clogged consistent with past 
experience. A video log was also conducted and revealed the presence of holes in the casing. 
Because of the holes, the rehabilitation program was modified and a new pump having the same 
characteristics as the previous equipment was installed as a stopgap measure while the City 
considers options to address the structural and biofouling problems. The 2011 video log plus 
photos of the pump removed in 2011 are attached to this report, for reference. 
 
Options for Rossmoor are limited by an inability to implement structural modifications such as 
patches or inner liners. The former may be risky because of deteriorated conditions evident in 
the 2011 video log and the latter would reduce the size of pump that could be used in the well. 
Considering the age, history, and construction features, LSCE has recommended replacement as 
the option that provides the most reliability in the future. Given the cost of surface water versus 
groundwater pumping, the economics for replacing the well is attractive. LSCE is submitting a 
scope and budget for replacement separate from this report.   
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Bodega Well – The Bodega well station was constructed in 2009, and a water system permit 
amendment to add the well as a new source to the City’s system was approved by CDPH in late 
2009. The well was placed into service in January 2010 and is equipped to operate at flow rates 
up to 1,400 gpm with a variable frequency drive.  
 
Groundwater Use 
Listed in the table below is the production for each of the City’s wells. In November 2008, the 
Ball Park well was taken off-line and in 2010, the Bodega well was brought online. As the City’s 
groundwater monitoring baseline is developed, future reports will track trends in groundwater 
levels and quality as a function of use patterns evident from the pumping records.  
 

 2008 2009 2010 
2011 

(Jan-July) 
Ball Park 662 0 0 0 
Rossmoor 992 899 483 172 
Bodega - - 1097 772 
Total (ac-ft) 1,654 899 1,580 944 

 
Conclusions and Recommendations 
This is the third groundwater monitoring report prepared for the City. It follows the format 
established in the 2009 report and it is recommended that it be prepared annually to address key 
questions concerning the City’s use of local groundwater: 
 

 Is the current extent of groundwater pumping sustainable? 
 Can more groundwater be used for water supply? 
 Are there any adverse trends in groundwater levels or water quality attributable to pumping? 

 
As the monitoring program was initiated prior to commissioning of the Bodega well station, 
subsequent monitoring reports should seek to identify effects of new pumping from that source, if 
any. Key monitoring locations to meet this objective are the Crestview and Burton sites where water 
levels appear stable at elevations between +4 and +9 feet elevation with seasonal fluctuations. 
 
In addition to the above, the following conclusions and recommendations are based on observations 
made over the current reporting period: 
 

Groundwater Levels 
The historic baseline for groundwater levels in all wells is limited. The longest record is 
available for the Rossmoor well with static groundwater levels varying between +2 and +10 feet 
elevation from 2001 to 2011. The record for other wells, though shorter by comparison, indicate 
stable conditions, and monitoring wells located at distance from the Rossmoor and Bodega wells 
remain above sea level, a requirement to repel intrusion from the Delta. 
 
Static groundwater levels in the Bodega and Rossmoor wells should be obtained on or about 
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April 1 and October 1 each year after a 24-hour shut-down period to ensure that static readings 
are obtained in the spring and fall. Monthly readings at all locations should continue to aid in 
evaluating and distinguishing pumping effects from hydrologic factors. 
 
Groundwater Elevation Contour Maps 
Groundwater contours for wells completed in the same zone as the City’s production wells 
indicate that groundwater flow direction is likely influenced by new pumping at the Bodega 
well. However, static groundwater elevations are above sea level and appear stable in nearby 
monitored wells. 
 
Water Quality 
Water quality for production wells is based on monitoring performed under CDPH permit 
requirements. LSCE recommends continued monitoring of the City’s production wells in 
accordance with CDPH requirements. Additionally, LSCE recommends monitoring the water 
quality of the City’s monitoring wells about every two to three years. 
 
Rossmoor Well 
The options for addressing the well condition are discussed above under the section on status of 
the City’s production wells. LSCE recommends consideration of well replacement due to age 
and construction features that limit the City’s ability to aggressively rehabilitate the well. The 
holes in the casing that were observed in the 2011 video log indicate that the structure may have 
limited remaining life. LSCE is preparing recommendations for replacing the well under separate 
cover. 
 
Ball Park Well 
LSCE has submitted a recommended program to destroy the Ball Park well and replace it with a 
dedicated multiple-completion monitoring well. 
 
SBx7 6 California Groundwater Elevation Monitoring - CASGEM 
New state legislation under SBx7 6 provides incentives for water entities in the form of grant 
funding to participate in a statewide reporting program. The program is concerned only with 
reporting groundwater elevations and does not include measurements from public supply wells 
(as a matter of security). The City of Pittsburg applied to be the lead entity for the Pittsburg Plain 
Groundwater Basin and a groundwater monitoring plan was completed and submitted to the state 
in December 2011. The plan integrates groundwater level monitoring that is part of the program 
described in this report. As such, the City’s water level monitoring will serve CASGEM program 
reporting for the state, plus its own water resource management needs. It should be noted that 
CASGEM does not provide for interpretation of groundwater conditions in the manner presented 
in the current and previous monitoring reports.  
 

Previous Reports:  LSCE, Report on Groundwater Monitoring Program, September 11, 2009 
LSCE, Status Report on Groundwater Monitoring Program, August 28, 2010 



 
 
 
 

APPENDIX F 
 

Well Construction Information 



Well Name Screen Interval
Upper Seal 

Depth

Total Depth 
or Depth of 
Lower Seal

Bodega MW‐120 100‐110 82 132
Bodega MW‐190 170‐180 150 202
Bodega MW‐295 275‐285 260 305

110‐135
145‐205

Ball Park PW 150‐285 50 285
Crestview MW 215‐225 193 252
Burton MW‐150 130‐140 117 165
Burton MW‐230 210‐220 185 270
Burton MW‐330 310‐320 290 340
Golf Course MW‐190 170‐180 150 195
Golf Course MW‐250 230‐240 210 260
Rossmoor PW 150‐210 50 210

115‐140
230‐280

Hill St PW #2 60‐500 50 500
Chadwick PW #3 50‐300 50 300

MW = Moniotring Well Piezometer
PW = Production Well

Bodega PW 22576

30050Hill St PW #1



 
 
 
 

APPENDIX G 
 

Contra Costa County Well Construction Ordinance and 
Permit Guidelines 

 







































































 
 
 
 

APPENDIX H 
 

Title 22 of the California Code of Regulations (Section 64560) 
 



TITLE 22 CODE OF REGULATIONS 
DIVISION 4. ENVIRONMENTAL HEALTH 
CHAPTER 16. CALIFORNIA WATERWORKS STANDARDS 
 
Article3. Water Sources 
§64560. New Well Siting, Construction, and Permit Application. 
 
(a) To receive a new or amended domestic water supply permit for a proposed well, the water system 
shall provide the following information to the Department in the technical report as part of its permit 
application: 

(1) A source water assessment as defined in Section 63000.84 for the proposed site; 
(2) Documentation demonstrating that a well site control zone with a 50-foot radius around the site 
can be established for protecting the source from vandalism, tampering, or other threats at the site by 
water system ownership, easement, zoning, lease, or an alternative approach approved by the 
Department based on its potential effectiveness in providing protection of the source from 
contamination; 
(3) Design plans and specifications for the well; and 
(4) Documentation required for compliance with the California Environmental Quality Act (CEQA). 

 
(b) After the Department has provided written or oral approval of the initial permit amendment 
application and the water system has constructed the well, the water system shall submit the following 
additional materials for its permit application: 

(1) A copy of the well construction permit if required by the county or local agency; 
(2) Department of Water Resources well completion report; 
(3) A copy of any pump tests required by the Department; 
(4) Results of all required water quality analyses; and 
(5) As-built plans. 

 
(c) Each new public water supply well shall: 

(1) As a minimum, be constructed in accordance with the community water 
system well requirements in California Department of Water Resources Bulletins 74-81 
and 74-90, which are hereby incorporated by reference; 
(2) Be constructed in accordance with American Water Works Association 
(AWWA) Standard A100-06 (Water Wells), which is hereby incorporated by reference; 
(3) Be installed such that: 

(A) All equipment is accessible for operation, maintenance, and removal; 
(B) Protection is provided against flooding; 
(C) The wellhead terminates a minimum of 18 inches above the finished grade; 
(D) Wellhead and electrical controls are not installed in vaults; 
(E) The well is equipped with: 

1. Fittings and electrical connections to enable chlorination facilities to 
be readily installed; 
2. A non-threaded down-turned sampling tap located on the discharge 
line between the wellhead and the check valve. Sampling taps used for obtaining 
samples for bacteriological analysis shall not have a screen, aerator, or other such 
appurtenance; 

(F) Provisions are made to allow the well to be pumped to waste with a 
waste discharge line that is protected against backflow. 






