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1. Introduction

The City of Corona relies on three groundwater subbasins within their water service area
for a portion of their water supply. In order to more actively manage this limited resource, the
City and its technical consultants have prepared this Groundwater Management Plan (GWMP).
The plan follows guidelines set forth in Assembly Bill (AB) 3030, which was promulgated in
1992 and allows local agencies to prepare and adopt GWMPs (California Water Code Sections
10750 through 10756). The bill was amended in 2002 by Senate Bill (SB) 1938, providing
additional GWMP requirements. Such a plan allows the City to address issues of groundwater
recharge and storage, critical components for effective management of the local subbasins and the
City’s water supply. This GWMP will be considered by the City for adoption on June 18, 2008 in
accordance with AB3030 timelines (the press release for the public hearing is included in
Appendix A).

1.1. GWMP Plan Goals and Objectives
The Goals of the GWMP include:
e Operate the groundwater basin in a sustainable manner for beneficial uses

o Increase the reliability of water supply for basin users

To support these goals, the City has determined the need to better understand the hydrogeology
and groundwater conditions of the underlying basins and, based on this understanding, develop
appropriate management objectives and strategies to achieve these goals.

The Plan area covers three groundwater subbasins within the City’s water service area
and sphere of influence. The City has conducted groundwater production and management
activities in these subbasins for more than 40 years. These three subbasins, Temescal, Coldwater,
and Bedford, are located in western Riverside County in the Santa Ana River Watershed as
shown on Figures 1 and 2 (all figures are at the end of the text in this document).

1.2. Scope of Work

The City, along with input from Todd Engineers and AKM Consulting Engineers,
developed a scope of work for the preparation of the GWMP including a series of nine tasks as
listed below:

e Provide Public Outreach
e Identify Study Area and Compile Data

e Develop Data Management System

AB3030 Todd Engineers
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e  Assess the State of the Basins

e Construct a Groundwater Model

o Develop Groundwater Basin Management Objectives (BMOs)
o Develop Groundwater Management Strategies

o Evaluate Management Alternatives

e Prepare a GWMP

The City took the lead on the public outreach process, described in more detail in the
following section. The Study Area is defined as the groundwater subbasins underlying the City’s
water service area and covers approximately 30,000 acres (47 square miles) (Figure 3). To
support the development of an AB3030 GWMP, relevant hydrologic and hydrogeologic data for
the Study Area, as well as the contributing watersheds, were compiled and analyzed. The analysis
provides for an historical assessment of available data as well as more detailed analysis over a 15-
year Study Period.

Collectively, these analyses are used to describe the “state of the basins” with respect to
groundwater use, water levels, quality, and storage. Based on this assessment, basin management
objectives and management strategies to achieve those objectives were developed. The
management strategies were further evaluated by the development, calibration, and application of
a numerical groundwater flow model. The GWMP also includes a schedule for implementation of
the management strategies.

1.3. GWMP Organization and Preparation

The organization of this GWMP generally follows the tasks described above. Tables are
incorporated into the text and numbered within each chapter of the document. All figures are
provided at the end of the text in a separate section to allow referencing throughout the text and to
prevent duplication of figures. This introductory chapter provides the background and context for
the GWMP. Chapter 2 describes the data compilation process for the analyses conducted. Chapter
3 describes the hydrogeologic assessment of the state of the groundwater basins. A brief
description of the City’s current and projected water demand, along with water sources, is
included in Chapter 4 to provide context for the City’s future reliance on groundwater as one of
the sources of water supply. Basin Management Objectives and strategies to meet those
objectives are provided in Chapters 5 and 6, respectively. Chapter 7 provides an implementation
schedule for the GWMP. References are summarized in Chapter 8. Appendix A contains
documentation of the stakeholder process. Appendix B summarizes the City’s current monitoring
program and makes recommendations for future improvement. Appendix C describes the
development of a numerical groundwater model to assist with the evaluation of key management
strategies. Appendix D contains a feasibility study for recycled water recharge in the Bedford
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Subbasin conducted separately for Lee Lake Water District (LLWD) and included as part of this
GWMP.

The development of the GWMP was a collective effort by the City and its technical
consultants. The City provided key data and led the public outreach program. Todd Engineers led
the data compilation and hydrogeologic assessment of the groundwater subbasins. Todd
Engineers also constructed, calibrated, and applied a numerical groundwater model of the
Temescal Subbasin for the analysis of selected groundwater management strategies. AKM
assisted with details on the City’s water supply and wastewater systems, future water demand,
and the identification of key management strategies.

1.4. Public Outreach

In order to encourage public participation and keep local agencies informed, the City
conducted a public outreach program associated with the GWMP. The City developed a
stakeholder list to specifically invite interested parties to public meetings and inform them on
plan preparation. Public notices, a Stakeholder List, and an adopted resolution to prepare the
GWMP are provided in Appendix A. Public outreach activities are summarized in the following
sections.

1.4.1. Notice of Intent to Prepare an AB3030 GWMP

On June 6, 2006, the City notified the public that a public meeting was scheduled to
consider whether the City should prepare a GWMP. In the public notice, provided in Appendix A,
the City invited all landowners and interested parties to attend the hearing and express their
interest in the GWMP process. The City also made available advance copies of the resolution that
was being considered. The notice described how interested parties could participate in the GWMP
development by either attending the hearing or submitting a written request to the City.

At the public hearing on June 21, 2006, the City invited the public to comment on the
GWMP process and pending resolution. No comments were made, and the Resolution of Intent to
Prepare a Groundwater Management Plan was adopted. A copy of the signed resolution is
provided in Appendix A.

1.4.2. Neighboring Agencies and Service Areas

Figure 4 shows the service areas of agencies in the region that provide water supply to the
area. The City shares the three groundwater subbasins with the City of Norco, Home Gardens
County Water District, Lee Lake Water District (LLWD), and Elsinore Valley Municipal Water
District (EVMWD). LLWD is participating in the GWMP and is proposing a groundwater
recharge project with recycled water in the Bedford Subbasin. This project is included as a
groundwater management strategy in this GWMP and is evaluated separately in Appendix D.
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1.4.3. Public Meetings

In addition to the public hearings held in accordance with the GWMP process, two public
workshops were conducted on December 11, 2007 and May 20, 2008. At the December
workshop, the assessment of the groundwater basin was presented along with preliminary basin
management objectives (BMOs) and potential management strategies to achieve those objectives.
Representatives from LLWD, Western Municipal Water District ( WMWD), Orange County
Water District (OCWD), EVMWD, Chandler’s Sand and Gravel, Riverside County Waste
Management Department (RCWMD), and other parties attended the workshop. GWMP
information and a copy of the technical presentation were posted on the City’s website prior to
the meeting.

In the May workshop, the Draft GWMP was reviewed including the final BMOs,
evaluation of the management strategies, and the implementation schedule. Representatives of
WMWD, EVMWD, Santa Ana Watershed Protection Agency (SAWPA), Chandler’s Sand and
Gravel, Riverside County Flood Control and Water Conservation District (RFCWCD) and Inland
Empire Waterkeeper attended the workshop. The Draft GWMP was posted on the City’s website
prior to the meeting. Written comments on the Draft GWMP were provided by WMWD,
RFCWCD, RCWMD, and Inland Empire Waterkeeper. Those comments have been incorporated
into this GWMP, or in some cases, marked for further review during the EIR process.

1.4.4. Meetings with Neighboring Agencies

Two informal meetings were also held with neighboring agencies on the GWMP process.
On January 22, 2008, City consultants provided an update of the GWMP development to the Lee
Lake Water District (LLWD) Board of Directors at their request. The City and consultants also
met with consultants of the Chino Basin Watermaster at their request on March 18, 2008 to
discuss the GWMP progress and mutual interests with respect to data sharing and groundwater
modeling.

1.5. Environmental Review

In compliance with the California Environmental Quality Act, the City has embarked on
an environmental review of the GWMP. The process will evaluate the strategies included in the
adopted GWMP in a Programmatic Environmental Impact Report (PEIR). The City has already
retained the services of Environmental Science Associates (ESA) to prepare the PEIR, which will
commence after the GWMP has been adopted. Preparation of the PEIR will involve public
notification and hearings on potential environmental impacts of the GWMP. The City may decide
to update or modify components of the GWMP in the future based on the environmental review
process.

AB3030 Todd Engineers
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2. Data Compilation and Management

To support the development of an AB3030 GWMP for the City, relevant hydrologic and
hydrogeologic data for the groundwater basins and contributing watersheds have been compiled.
A Study Area and Study Period were defined early in the process to guide the data collection
effort. The data collection process occurred mainly in 2006 and resulted in relatively complete
data sets through 2004. In addition, data collected since 2006 are incorporated as noted
throughout the GWMP. The City’s water production and purchases are updated through the end
of Calendar Year 2007 in Chapter 4. Other historical data were collected when available, but a
focused effort was made to compile data covering an approximate 20-year period dating back to
the mid-1980s.

A Data Management System (DMS) was designed to organize available data, support
technical analyses, and identify data gaps. This system includes a relational database in Access
format with individual tables for each data type. A project Geographical Information System (GIS)
has also been maintained as a repository for regionally-available GIS files and for viewing and
analyzing spatial data. The database and GIS were also used to facilitate the construction of a
numerical model to assist in the evaluation of management strategies. Collectively, the GIS and
project database provide a framework that will allow additional data to be incorporated and
analyzed in the future. The Study Area, Study Period, and data collection efforts are described in
the following sections.

2.1. Study Area

A Study Area for the Groundwater Management Plan was defined by the groundwater
subbasins of interest, the contributing watersheds, and portions of the adjoining groundwater
basins (Figure 3). The Study Area is larger than the groundwater subbasins to be managed in
order to incorporate inflows from other groundwater basins and evaluate the subbasins of interest
in a regional context.

Subbasin nomenclature and boundaries follow those included in the California
Department of Water Resources (DWR) document, California’s Groundwater, commonly
referred to as DWR Bulletin 118 (DWR, 2003). Portions of Bulletin 118, including descriptions
of individual groundwater basins, are updated periodically by DWR. The Study Area subbasins
were updated on February 27, 2004 and those descriptions are used in this document (DWR
February 27, 2004a; 2004b; 2004c). Subbasins and contributing watershed areas, as determined
through GIS, are summarized in the table below.

AB3030 Todd Engineers
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Table 2-1
Groundwater Basins and Watersheds

_ Subbasin Contributing
i Subbasin
DWR G(:SO;S?:VI:":‘;‘;: Basin Area Watersheds (acres)
: Basin No.)*
( ) (acres) Western  Eastern
Upper Santa Ana Valley (8-2) | 1emescal 23,500 13,999 12,549
(8-2.09)

Coldwater 2176 9,525 0

Elsinore (8-4) (none)
Bedford 4,133 0| 11,858

(none)
Total 29,809 23,524 24,407

*DWR Bulletin 118, February 27, 2004a., b., c.

The Temescal Subbasin is a recognized subbasin in Bulletin 118. The Elsinore
Groundwater Basin, the adjoining basin to the southeast, is not formally divided into subbasins in
Bulletin 118. However, two areas within the northern portion of the Elsinore Basin, Coldwater
and Bedford, have been designated as subbasins in past investigations (DWR, 1959). Because
these subbasins can be readily defined as distinct from the remaining subbasins to the south, they
are included as separate subbasins in the Study Area for the purposes of this GWMP.

2.1.1. Subbasin Boundaries

The Temescal Subbasin as defined by DWR is bounded on the west by the Santa Ana
Mountains and the east by low-lying El Sobrante de San Jacinto and La Sierra hills. The subbasin
is connected to three adjacent groundwater basins. The boundary with the Chino Subbasin (DWR
Basin No. 8-2.01) to the north is generally marked by the Santa Ana River and a series of low-
lying hills in the Norco area (Figure 3). Groundwater flows into the subbasin from the Riverside-
Arlington Subbasin (DWR Basin No. 8-2.03) through the Arlington Gap, a restriction in the
southwestern arm of the Riverside-Arlington Subbasin (Figure 3). The southern boundary of
Temescal Subbasin is located at a constriction of the alluvium along Temescal Wash at Bedford
Canyon where it connects with the Bedford Subbasin of the Elsinore Groundwater Basin (DWR
Basin No. 8-4).

The subbasin also includes a small subarea west of the La Sierra Hills and east of the
Santa Ana River (DWR, February 2004a). This northeastern arm of the Temescal Subbasin,
referred to as the Norco area, consists of relatively low permeability alluvium and bedrock
residuum flanked on the east and west by bedrock outcrops. Investigators in the Chino Subbasin
include a portion of this area within the boundary of the Chino Basin (WE, July 2005). This
division may be technically supported by a groundwater divide indicated by water level data in
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the Norco area with groundwater in the northern portion flowing toward the bluff along the Santa
Ana River.

The Bedford Subbasin connects to the Temescal Subbasin near the base of Bedford
Canyon. The connection occurs where the alluvium along Temescal Wash thins as the wash
leaves the subbasin and traverses northward through bedrock (a reach referred to as Temescal
Canyon) before entering Temescal Subbasin.

The Coldwater Subbasin connects to the Bedford Subbasin along a trace of the Glen Ivy
Fault zone, a locally named fault related to the larger basin-bounding Chino-Elsinore Fault zone.
Since the delineation between the two subbasins has historically been the surface trace of a
groundwater-impeding fault, the fault trace mapped by the U. S. Geological Survey (USGS) was
used as the subbasin boundary (USGS, 2004).

2.1.2. Contributing Watersheds

The Temescal Subbasin receives runoff and recharge from almost 14,000 acres of
uplands in the adjacent Santa Ana Mountains. Watersheds contributing runoff from the east are
almost as large, but contribute less runoff because of lower elevations and corresponding
precipitation. Watersheds contributing runoff to Coldwater and Bedford subbasins cover 9,525
acres and 11,858 acres, respectively, more than three times the area of the subbasins. Although
the watershed contributing runoff to Bedford Subbasin is more than 2,000 acres larger than the
Coldwater watershed, the Coldwater Subbasin receives more runoff due to the higher watershed
elevations.

2.2. Study Period

An initial review of documents and data was used to define a Study Period to guide
ongoing data collection and the water balance. Study Period selection considered significant
changes that may have an effect on the groundwater basin such as land use, population growth,
imported water, and groundwater production. The availability and quality of historical data were
also considered. Selecting a relatively recent period makes good use of available data and
represents the current state of the basin, including changing land use and management.

Rainfall patterns and hydrologic cycles were also reviewed to select a representative
Study Period. Average annual rainfall within the Temescal Subbasin, along with a cumulative
departure curve is provided on Figure 5. Based on the data review and rainfall patterns, a Study
Period from water year 1990 through water year 2004 (15-year period) was selected for focused
data collection. This period contains a range of wet and dry cycles and approximates long-term
average precipitation. The average annual rainfall for the Study Period is about 15 inches per year,
in good agreement with the average of 15.7 inches per year at the Chase precipitation station
(Figure 5). The Study Period begins in drought conditions when water levels in the basin are
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relatively stable. The period also contains a full wet and dry cycle (as indicated by the
cumulative departure curve) to allow assessment of climatic variations in the water balance
(Figure 5).

The Study Period also allows for evaluation of changes in water demand and supply.
Although the City has grown steadily in population since its inception in 1896, significant
population increases occurred between 1960 and 1970 and between 1985 and 1995. During each
of these two decades, population doubled (AKM, April 2005). From 1985 to 2004, the population
more than tripled, increasing from 45,750 to 144,274. Current population is approximately
149,400 (2008). Accompanying this growth was a change from predominantly agriculture to
more urban land uses and a large increase in urban water demand. Much of the demand increase
through the 1990s was met with an increase in imported surface water supplies. However, over
the last five years, groundwater production increased from about one-third of the City’s supply to
about one-half, an increase contained within the Study Period.

Although the more quantitative assessments including the groundwater basin water
balance and numerical modeling were conducted for the Study Period, additional historical data
were also compiled. These documents and data provide useful information on the conceptual
model of the three subbasins and changes in groundwater conditions over a relatively long time
period.

2.3. Data Types and Sources

Data collected for the GWMP are summarized below by data type and are described in
more detail in following sections.

e Hydrologic — Climatic data (e.g., precipitation and evapotranspiration), reservoir storage,
and streamflow.

e Land Use — Land use maps over time indicating areas of agriculture, urban growth, and
open space corresponding to changing water use, irrigation, and pumping patterns.

o Geology — Maps of geologic units and faults, lithologic information from wells, and soil
types.

e Groundwater — Subbasin boundaries, well locations and construction, pumping tests,
water levels, and ambient groundwater quality.

o Water Quality — Data included water quality analyses from municipal wells compiled
from the City and the California Department of Public Health (DPH) (formerly the
Department of Health Services). Data were also collected for Regulated Facilities in the
Study Area. These data include water quality analyses conducted and compiled by the
City as required by state regulations. Data were obtained from the Regional Water
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Quality Control Board (RWQCB) and other local agencies relating to basin water quality
from monitoring at commercial or industrial activities.

e Water Supply — Drinking water and other water uses from groundwater pumping (by the
City and others), imported water, and recycled water.

e GIS Base Maps and Layers — Supporting physical and cultural information were
compiled for use in the project GIS such as roads, freeways, city limits, parcels, sphere of
influence, building footprints, digital elevation models, streams, rivers and lakes, and
other data.

Primary sources of data for this GWMP were local and state public agencies including
the City, County of Riverside, RWQCB, USGS, DWR, and the Santa Ana Watershed Protection
Agency (SAWPA). SAWPA, in particular, was a helpful resource for filling key data gaps and
acquiring physical and cultural data for the GIS base maps. SAWPA was first formed in 1968 as a
planning agency, and reformed in 1972 with a mission to plan and build facilities to protect the
water quality of the Santa Ana River Watershed (SAWPA, 2006). Within SAWPA, the
Information Systems and Data Management team develops and maintains water-related data that
are used by SAWPA staff for data analysis and dissemination. These data are available online
through the Santa Ana Watershed Data Management System (SAW DMS, 2006).

2.4. Hydrologic Data

The main sources for hydrologic data in the Study Area included the California Irrigation
Management Information System (CIMIS), County of Riverside, National Weather Service, and
USGS as described in more detail below.

2.4.1. Climate Data

Precipitation data were available for four stations in the Santa Ana River Watershed as
shown on Figure 2. Location data for each station are also included in the DMS. Data for the
University of California Riverside Station # 44 were downloaded from the California Irrigation
Management Information System (CIMIS) website. Data for the Chase, Norco, and Elsinore
stations were obtained from the County of Riverside. Data are available monthly from June 1965
to the present for the three county stations (Chase, Norco, and Elsinore) and from June 1985 to
the present for the CIMIS station.

The spatial distribution of average rainfall (isohyetal maps) in the Study Area was
available from several sources. SAWPA files contained an isohyetal over the entire Santa Ana
River Watershed (Figure 2). A long-term average isohyetal map was also obtained from the
Oregon Climate Service (OCS) and Oregon State University using PRISM (parameter-elevation
regressions on independent slopes model), a climate modeling and mapping system (OCS,
January 8, 2007). The PRISM Group, supported by numerous agencies and used by DWR,
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models complex precipitation patterns over large areas to develop a more accurate predictive
precipitation tool. This PRISM isohyetal map was used in the basin water balance and is shown
on Figure 6.

Monthly evapotranspiration (ET) data were available from June 1985 to May 2006 for
the CIMIS station. Long term pan evaporation data from 1948 to 2005 were compiled from an
additional station in Riverside County (Riverside Citrus Exp. St. Station). These data, along with
other information such as annual ET coefficients for various crops were downloaded from the
DWR Division of Planning and Local Assistance (DPLA) website. The DWR DPLA divides the
state into Detailed Analysis Units (DAU) for purposes of data reporting. The City is located in the
North Riverside DAU. Both reference ET data and crop coefficients were added to the DMS.

2.4.2. Streamflow

Surface water gage data for Temescal Wash were available from the USGS National
Water Information System (NWIS) as shown on Figure 7. Data from one active and several
inactive gages were compiled. For the gage located along Temescal Wash between Bedford and
Temescal subbasins (USGS Station no. 11072000), daily data were available from October 1928
to June 1980. For the active gage in the City near Main Street (11072100), daily flows from
October 1980 to April 2007 were downloaded and added to the DMS as a separate table.

2.4.3. Reservoir Storage

Lake Mathews is used to store much of the imported water that supplies the City (Figure
3). Monthly reservoir storage data from October 1961 to May 2006 were downloaded from the
California Data Exchange Center (CDEC) and included in the DMS.

2.5. Water System Data

2.5.1. Pumping Data

The City provided numerous pumping summary tables in pdf format on a
compact diskette (CD). This CD contained annual pumping data by well from 1964 to 1999 for
City wells, with some data gaps (e.g., data for years 1994 to 1999 appear to only include Wells 1-
4, 20, and 21). In addition to the annual data, monthly data were available for calendar year 1988
and from January 1990 through December 2004 (except for July 1996 through December 1996).
Monthly data were summed to yield annual pumping by well and combined with the available
annual data.

City production data were also available from a consulting firm, Water Master Support
Services (WMSS), which compiles production data with the WMWD service area (including the
City of Corona). These data were provided by the WMSS on a CD. Data included both tabulated
reports in pdf format as well as an electronic table of production data in MS Access format. Data
include pumping by the City and 56 other users in the Study Area from 1947 to 2004.
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Production totals from the City tables were compared to production amounts contained in
the WMSS data in acre-feet per year (AFY). Pumping totals were almost identical from 1995 to
present, but varied somewhat in the earlier years (1964-1995). The total production error between
these two data sets was judged to be relatively small when using known City wells (amounting to
a discrepancy of a few percent of AFY produced), and the City’s monthly pumping data were
used when available.

The largest discrepancy in the WMSS data was the large number of production wells that
were allocated to the water supply system, but are not necessarily City wells. This discrepancy
was more prevalent during the early portion of the Study Period than later years. Research
conducted on several of these wells indicated that they were irrigation wells at parks throughout
the City and/or older wells previously owned by others that were subsequently obtained by the
City and abandoned. For example, two older wells thought to be previously owned by Orange
Heights Water System (and designated MAIN 3 and MAIN 4) were on the property obtained by
the City for the construction of City Hall. While there were no records to independently verify
historical production totals from these wells, locations and pumping totals were reviewed for
reasonableness and generally left unmodified in the production database.

2.5.2. Imported Water Data

The City imports water through WMWD from the Colorado River and the State Water
Project. Data on imported water volumes at the main treatment plants and system interties were
provided by the City for this project. Annual data were provided from 1964 through 1999 and
monthly data were available from 1990 through 2004. These data are included in the DMS with
the pumping data.

2.5.3. Water Demand

The City’s 2005 update of its Urban Water Management Plan (UWMP) contains statistics
on water demand (including population, number of housing units, and population per household)
in 5-year increments from 1970 to 2003 (AKM, December 2005). Population data for various
time periods from 1900 to 1960 are also available in the UWMP.

2.5.4. Wastewater Treatment Plant (WWTP) Data

Information from the City of Corona’s three WWTPs and the volume of discharge to
ponds and Temescal Creek were provided by the City from 1997 to present. Earlier data were
apparently destroyed accidentally and were estimated for this GWMP using verified methods and
City information on discharge locations. Additional operation and location information was
available in the National Pollutant Discharge Elimination System (NPDES) permits issues by the
RWQCB.
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2.6. Groundwater Data

Groundwater data were compiled from multiple sources including DWR, SAWPA,
Riverside County, and the City. Groundwater data available from SAWPA includes groundwater
elevations, general analytical chemistry, and well construction information compiled from 37
local agencies (water districts, cities, counties). However, complete data, including well
construction and water levels or quality, were available for only a few wells in the Study Area.

2.6.1. Basin and Watershed Boundaries

DWR publishes maps and descriptions of California groundwater basins in DWR
Bulletin 118. This document and the accompanying basin descriptions are updated periodically.
Basin descriptions for the Study Area were updated in February 2004. The last update for the
basin map was in 2003. Groundwater basin boundaries are available in GIS-compatible data files
and were obtained from DWR for groundwater basins in the Study Area. Since Temescal is a
DWR-defined subbasin, the delineation of this subbasin was available in the files and has been
used unmodified in this study.

Because Coldwater and Bedford subbasins are not delineated in the DWR files, GIS
shape files were created for these subbasins. Subbasin boundaries were based on previously-
defined boundaries and the location of geologic faults (DWR, 1959; MWH, 2004; USGS, 2004).
The Coldwater Subbasin was delineated from the larger Elsinore Groundwater Basin boundaries
on the west, north and south, and the location of the North Glen lvy fault on the east as mapped
by USGS (2004). The Bedford Subbasin boundaries are coincident with the Elsinore
Groundwater Basin boundaries on the north and east and the North Glen Ivy fault on the west.
The southern boundary was based on the narrowing of Temescal Wash through surface bedrock
outcrops, and checked for similarity to boundaries previously published (DWR, 1959). These
modified subbasin boundaries are shown on Figures 1 and 3 and used in calculating subbasin
areas in this GWMP.

The contributing watershed areas for the subbasins in the Study Area were delineated
digitally by Todd Engineers, using GIS software to create shape files of the defined
watersheds. Watershed delineation relied on electronic USGS Digital Elevation Models (DEM)
(10-meter resolution) and topographic elevation contours of the Santa Ana quadrangle provided
by USGS (2004). DEM files were processed in ArcView to provide shaded relief maps, slope
percentage maps, slope aspect maps, and elevation contour maps at varying contour
intervals. These maps were combined with the USGS elevation contours, hydrologic features,
and DWR groundwater basin boundaries to manually delineate watershed boundaries.
Watersheds were defined to include those areas that could potentially contribute surface runoff to
the three main Study Area subbasins and are shown on Figure 3.
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2.6.2. Well Data

Well locations and construction information tie key data (e.g., pumping, water levels, and
water quality) to spatial and vertical locations within the groundwater basin. Sources of well
locations and construction include SAWPA, DWR, the City, and Riverside County.

SAWPA provided a list of 312 wells in the Study Area, 174 of which contained detailed
location data (latitude/longitude) and 60 of which contained some well completion information
(e.g., depth, screen intervals, and casing). SAWPA well data were included in the DMS as a
separate table maintaining the format from the original data source.

A database was created by Todd Engineers of selected DWR Diriller’s Log data for
approximately 325 wells. These data are included as a separate table in the DMS. Completion
dates for these wells range from 1905 to 2004, but approximately half of these wells were drilled
after 2000. Locations of 131 of the wells with Driller’s Logs were estimated using the state well
number and added to the DMS. The Master Well table within the DMS contains a field for each
record indicating the method used to locate the well. The method of the DWR wells location is
noted as “manual” to indicate the approximate nature of the placement. An older DWR document
(1959) lists 112 wells in the Temescal, Coldwater, and Bedford subbasins that were drilled before
1959, most of which are listed as irrigation or domestic wells. The earliest completion date is
1912, but completion dates are unavailable for most wells in the document. Because key
hydrologic and hydrogeologic data cannot be tied to these individual wells, these well data have
not been included in the electronic DMS.

Construction information for the City’s 31 wells (including inactive and abandoned wells)
were compiled from several documents including the Water Master Plan (AKM, April 2005), the
Drinking Water Source Assessment and Protection Plan (DSWAP) (Kennedy/Jenks, 2002), and a
focused hydrogeologic assessment document prepared for the City’s desalter facility
(Fox/Roberts, 2004). Data were entered into Excel spreadsheets and re-formatted into a separate
table in the DMS.

The U.S. Geological Survey compiles and publishes well information such as well
location, construction, and available water level data through a web based portal, the National
Water Information System (NWIS). The system was queried for wells in the Study Area, and 18
wells with location data were identified and added to the DMS.

Well construction data were also available from a limited database that Riverside County
initiated in 1990. Any well drilled after 1990 in the County is included in the database and earlier
wells are being added as resources become available. The County database contains 683 wells in
the Corona area, most of which are relatively shallow monitoring wells (551 wells or 81 percent).
The remaining 132 wells are listed as municipal (2 percent), domestic (5 percent), irrigation (3
percent), or unknown (9 percent) wells. The County well database was also included as a table in

the DMS.
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Well location and construction data from all sources were compiled into one table in the
DMS. Some wells may be duplicated in this table as it difficult to match wells between sources.
Data from each source were also retained as a separate table in the DMS for updating and
archiving purposes.

2.6.3. Water Level Data

Water level data in the Study Area were available from SAWPA and the City.
Approximately 100 wells contain at least one water level measurement ranging from June 1919 to
September 2004. The number of groundwater elevation measurements per well varies from 1 to
1,083 distinct monitoring events. Each well with water level data has been assigned a unique 1D
that links the water level data to other well information, such as location and construction, if
available. Water level data were also available for City wells from 1998 to 2005. Water level data
from both SAWPA and the City were re-formatted and entered into the DMS.

No historical water level contour maps could be found in previously published documents
that covered the Study Area. A few water level contour maps were available for relatively small
portions of the Study Area for a few time periods. The earliest available water level contour map
is a DWR map for March 1957 water levels (DWR, 1959). The map covers the northern portion
of the Study Area and small sections of the Elsinore Groundwater Basin to the south. Wells used
to construct the map are provided in a summary table, but actual water level measurements in
each well were not included in the report and therefore are not included in the DMS.

2.6.4. Water Quality Data

Ambient groundwater quality data were available from the City, SAWPA, and DPH.
SAWPA water quality data were available from 101 wells. The number of monitoring events per
well varied from 1 to 180. The average number of constituents analyzed per event per well ranged
from 2 to 50.

DPH requires water quality sampling of drinking water systems larger than six
connections. The Division of Drinking Water and Environmental Management (DDWEM)
compiles these data into a statewide database. The database was obtained from DPH and queried
for all wells, surface water, and intermediate system connections in the Corona area. Water
quality data were available for 69 stations, 39 of which were operated by City of Corona. Other
owners include the City of Norco, Glen Eden, Home Gardens, and California Rehabilitation
Center. The number of monitoring events per well ranged from 1 to 567. Most monitoring events
included the full suite of Title 22 drinking water constituents.

2.6.5. Regulated Facilities

Potential threats to groundwater quality are regulated by RWQCB, Department of Toxic
Substance Control (DTSC), and the Riverside County Department of Environmental Health. A
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review of the RWQCB database identified 30 major sites that are regulated for possible
environmental releases in the Corona area and approximately 75 Underground Storage Tank
(UST) investigations. Of non-UST sites, 18 are regulated by the Spills, Leaks, Investigations, and
Cleanup (SLIC) Program at the Santa Ana RWQCB and two are landfills. The remaining 10 sites
are regulated by DTSC.

Data collection has focused on facilities whose discharge is regulated by the RWQCB,
sites that are being investigated for impacting groundwater, and leaking underground storage tank
sites. Data include location, site characterization, water quality, and other information.

A file review was conducted at the Santa Ana RWQCB in July 2006. Groundwater
quality and other environmental data were copied from 11 sites. Electronic databases were
unavailable and data were evaluated from paper copies and not hand entered into the DMS. Water
quality data for four UST investigations are available from the State Water Resources Control
Board (SWRCB) online through their data management system, Geotracker. These data were
included as a table in the DMS.

2.6.6. Land Use Data

Land use maps in the form of GIS shape files were available from the DWR DPLA and
the Department of Conservation Division of Land Resource Protection (DC DLRP). DWR DPLA
conducts complete land use surveys approximately once every ten years for the Upper Santa Ana
River Drainage Area. The most recent survey, 1993, was available from the DWR website as a
GIS shape file. A summary table of this map, which includes the total area by land use type
within the basin and watershed area, was added to the DMS. Additional surveys (years 1957,
1964, 1975, 1984) were available on paper from DWR, but were not converted to electronic
format and are not included in the DMS.

In addition to land use data, DWR DPLA also publishes data on applied irrigation rates
for specific crop types in each DAU. Data were available on the DWR website for 1998 through
2001. A table of the water use (AFY per acre) for each crop type for the North Riverside DAU
was included in the DMS.

The Farmland Mapping and Monitoring Program (FMMP) of the DC DLRP determines
the area of farmland in the state on a biennial basis. In Riverside County, maps showing farmland
and urban areas are available for the even years 1984 to 2004 in GIS (shape file) format.
Summary tables with the total amount of agricultural land by year for DWR and FMMP are
included in the DMS.

The City provided a detailed parcel map for the project GIS with information regarding
the zoning of each parcel. These parcels, differentiat