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1.0 INTRODUCTION
This Water Supply Assessment (WSA) has been prepared per Senate Bill 610 (SB 610)
requirements1 on behalf of the City of Sebastopol (City) by PES Environmental, Inc. (PES).
The City is currently preparing a Specific Plan for the 54-acre Northeast Area (Project Area),
which is intended to guide the development and conservation of the area. SB 610 requires that
water suppliers (in this case, the City of Sebastopol) prepare a WSA for any proposed project
that meets one of seven definitions, the most important of which is the number of planned
residential units. WSA’s are required for developments of 500 residential units or more, or for
mixed-use projects whose combination of uses equates to the water demand of a 500-unit
residential project, or in various other circumstances.
The City has requested preparation of this WSA to address SB 610 requirements in the event
that the number of planned residential units or other features/factors meet the SB 610 criteria
for preparation of a WSA. Under California Water Code (CWC) § 10912(a)(7), SB 610 would
also apply to a "project" that "would demand an amount of water equivalent to, or greater
than, the amount of water required by a 500 dwelling unit project”. As described in Section
4.2 (Table 4) the projected water demand for the Project Area is estimated to be 123 acre ft
per year (afy). Using the single-family usage factors outlined in Table 4 (i.e., 0.36 afy), a 500
dwelling unit project would equate to 180 afy (0.36 afy x 500 units = 180 afy), a value greater
than the estimated demand for the Project Area of 123 afy. Under this definition, preparation
of a WSA would not be required for the Specific Plan. However, under CWC § 10912(b),
“…or a mixed-use project that would demand an amount of water equivalent to, or greater than
the amount of water required by residential development that would represent an increase of 10
percent or more in the number of the public water system’s existing service connections.”
Currently, the City has 2,885 service connections (residential and commercial). Ten percent of
this value, 285, additional connections assumed to be single family residences would by
equivalent to an additional water demand of 103 afy. Since this value is less than 123 afy, by
the above definition, a WSA would be required for the proposed mixed-use Project Area.
However, since the Northeast Plan is not a development application, it is not known if there
will in fact be more than 285 additional connections, since a number of the residential units are
expected to be apartment buildings with a single connection. The City determined it was
appropriate to prepare a WSA in the interest of providing a comprehensive analysis of water
supply issues, and to address the potential that there may be more than 285 connections
resulting from the Plan.
The Project Area is to be served by the City’s municipal water system that is supplied by an
existing water well and distribution system. Currently, three wells supply groundwater for the
water system; a fourth well is scheduled to be installed in the near future to replace a formerly
active well. Additionally, the City plans to install a wellhead treatment system on a fifth
existing well to allow for reactivation of the contaminated well.

1

California Water Code 10910
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2.0 PROJECT DESCRIPTION
As noted above, the City of Sebastopol is preparing a Specific Plan for the City's 54-acre
“Northeast Area”, which is intended to guide the area's development and conservation. The
area includes parcels east of Petaluma Avenue, south of Laguna Park Way, adjoining Morris
Street, and adjoining Sebastopol Avenue (see Plate 1). Both Sebastopol Avenue and Petaluma
Avenue are State highways (Routes 12 and 116 respectively) and are shown on Plate 1. The
purpose of the Specific Plan is to articulate a vision for a varied pedestrian-oriented
environment that offers housing options, economic opportunities and civic functions, while
supporting Sebastopol's character and quality of life. The Specific Plan will include design
guidance, establish floodplain requirements, provide biological resources information, and set
forth infrastructure and implementation strategies. Objectives include integration with the
existing downtown and the adjacent Laguna de Santa Rosa; provision of a pedestrian-oriented
design; and establishment of improved circulation and streetscapes. The City is also preparing
an EIR, which will provide an assessment of the draft Specific Plan. Key environmental issues
to be addressed by the EIR include but are not limited to: circulation; floodplain, water quality
and hydrology issues; infrastructure and public services; aesthetics; population and housing;
land use and planning; biotic and wetland resources; historical resources; and air quality and
noise.
3.0 GROUNDWATER SUPPLY AND ASSESSMENT
3.1 Existing and Planned Groundwater Supply
The City is located along the eastern margin of the Wilson Grove Formation Highlands
(WGFH) Groundwater Basin (Plate 2), which occupies the highlands area located west of the
Santa Rosa Valley Groundwater Basin (DWR, 2003). The City has relied on groundwater
from this basin for its water supply since at least 1927 (M.C. Yoder, 1967) and currently
maintains a total of four municipal groundwater wells screened within the Wilson Grove
Formation (Well Nos. 4 through 7). Of these four wells, three are currently active (Well Nos.
4, 6, and 7). Well No. 5 is currently out of service due to contamination from
tetrachloroethylene (PCE) and other volatile organic compounds (VOCs) related to a nearby
former dry-cleaning facility, as further described in Section 3.6.3. The City plans to reactivate Well No. 5 following installation of a wellhead treatment system to remove the VOCs.
Historical municipal wells previously operated by the City include Well Nos. 1 through 3.
Well Nos. 1 and 3 were abandoned in 1960 and 1950, respectively, due to settlement of the
casing and well structure (M.C. Yoder, 1967). Well No. 2 was recently abandoned due to
casing failure and is currently in the process of being replaced with a new municipal well (Well
No. 8).
Construction details for City Well Nos. 4 through 7 are summarized on Table 1. As indicated
on Table 1, the City’s four currently maintained municipal supply wells are completed to
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depths ranging from 570 to 776 feet below ground surface (bgs) and are constructed with well
screens or perforations that range in depth from approximately 138 to 670 feet bgs. Based on
the review of available lithologic information, each of the four wells appears to be completed
entirely within the Wilson Grove Formation. The estimated operating capacity for each of the
City’s active wells is also summarized in Table 1. The operating capacity was estimated by
assuming that each well operates at its rated capacity for approximately 12 hours each day. As
indicated in Table 1, the total estimated operating capacity for the active three wells is
approximately 2,380 acre-feet per year (afy). Furthermore, additional operating capacity is
expected to be available following the completion of the new replacement municipal well (Well
No. 8) and as Well No. 5 is reactivated, following wellhead treatment.
As discussed further in Section 4.1 and as shown on Plate 9, groundwater production from the
City’s municipal water system over the last five years has ranged from 1,211 afy (2006) to
1,535 afy (2004), averaging approximately 1,400 afy. As further described in Section 4.2, an
estimated additional 88 afy of projected future net water demand (i.e., total projected water
demand for the Project Area [approximately 123 afy] less the existing water demand for the
Project Area that would be removed [approximately 35 afy]) would be added by the Project.
The City’s historical and projected future groundwater production is further described in
Section 4.0.
3.2 Groundwater Basin Description
As indicated on Plate 2, most of the City is located within the WGFH groundwater basin. The
easternmost portions of the City straddle the boundary between the WGFH groundwater basin
and the Santa Rosa Plain groundwater sub-basin of the Santa Rosa Valley Groundwater Basin.
Although the easternmost areas of the City overlie a portion of the Santa Rosa Plain
groundwater sub-basin, the City’s current groundwater supply is derived from water wells
completed within the Wilson Grove Formation that reportedly produce water primarily from
the WGFH groundwater basin (see Section 3.5). Therefore, for the purposes of this report,
the focus of the following discussion and analysis is on the WGFH groundwater basin. Note
however, the DWR has listed the City as a public water agency located with the Santa Rosa
Plain Sub-basin (DWR, 2003). In addition, inactive City Well No. 5 is located nearly on the
margin between the two basins and likely would capture a larger fraction of water from the
adjacent Santa Rosa Plain Sub-basin, if it were active. Thus for completeness, a brief
description of the Santa Rosa Plain groundwater sub-basin is also provided. As noted in later
sections of this report, it is anticipated that a USGS study of the Santa Rosa Plain groundwater
sub-basin and environs will develop a new understanding of the degree of interaction between
the two basins.
3.2.1 Wilson Grove Formation Highlands Groundwater Basin
The WGFH groundwater basin straddles southern Sonoma and northern Marin Counties and is
located within an upland area between the Santa Rosa Valley and the Pacific Ocean that is
characterized by gently rolling hills, broad valleys and rounded hilltops. The WGFH
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groundwater basin comprises approximately 140 square miles and is bounded on the north and
south by rugged coastal mountains, to the west by the Pacific Ocean, and to the east by the
Santa Rosa Valley. The WGFH groundwater basin area is mapped based on the outcrop limits
of the Wilson Grove Formation (previously described as the Merced Formation), which
underlies the entire area. The City of Sebastopol is located along the eastern boundary of the
WGFH groundwater basin. This boundary (corresponding to the eastern outcrop margin of the
Wilson Grove Formation) generally follows the Laguna de Santa Rosa and the mapped trace of
the Sebastopol Fault, as shown on Plate 3.
Mean annual precipitation recorded from the City of Sebastopol’s weather station located at the
City’s Corporation Yard is approximately 38 inches. Mean annual precipitation in the WGFH
groundwater basin, as measured at Graton, California (located nearby and to the north of the
City), is 42 inches, with a mean annual temperature of 57 degrees Fahrenheit (USGS, 2006b).
The WGFH groundwater basin is drained primarily by: (1) the Salmon, Americano, and
Stemple Creek Watersheds, which direct surface water runoff towards the west and into the
Pacific Ocean; (2) the Atascadero/Green Valley Creek Watershed, which directs surface water
runoff towards the north and into the Russian River; and (3) the Blucher Creek Watershed,
which directs surface water runoff towards the east and into the Laguna de Santa Rosa.
Sources of groundwater recharge are reported to include percolation of precipitation, and river
and stream runoff (USGS, 2006b). Groundwater is extracted from the groundwater basin
through wells and leaves the basin as both subsurface outflow (primarily along the eastern
boundary) and groundwater discharge to creeks.
3.2.1.1 Geologic Setting
Interpretive cross section A-A’ (Plate 4) was constructed to show the generalized subsurface
geology along a transect between Salmon Creek to the west (i.e., recharge areas) and the City
of Sebastopol to the east (see Plate 3 for orientation of the cross section). Information used to
compile the general geology present on this cross section was obtained from the following
sources:
Driller’s lithologic logs completed during the installation of various City of Sebastopol
wells; the Apple Blossom Elementary School well; the Twin Hills Middle School well;
and an inactive well located at the intersection of Covert Lane and Healdsburg Avenue;
USGS Open-File Report 2004-1017 (USGS, 2004); and
USGS Open-File Report 2006-1196 (USGS, 2006a).
As shown on the cross section, the Wilson Grove Formation is the dominant unit found in the
upper stratigraphy throughout most of this area. In general, the Wilson Grove Formation has
been described as consisting of massive sand and minor amounts of gravel and tuff, buffweathering, light-gray, fine-grained quartz-lithic arenite that locally includes beds of molluskand gastropod-shell hash (i.e., shell layers) and sandy clay (USGS, 2004). In the vicinity of
the City, beds and other stratigraphic markers of the Wilson Grove Formation dip moderately
95400301R001.doc
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(generally less than 10 degrees) towards the east and northeast and appear to be locally offset
by a series of northwest trending faults, as shown on the interpretive cross section (Plate 4).
As shown on Plates 3 and 4, the tuff deposit, which is mapped as the Roblar tuff has been
found in the western half of the area shown on the cross section. While not shown on the
eastern areas of the cross-section, the tuff may also be present within the Wilson Grove
Formation in these areas, but was not identified in the lithologic logs used to construct the
eastern half of the cross section.
The Wilson Grove Formation unconformably overlies basement rock of the Franciscan
Complex. East of the Sebastopol fault, within the Santa Rosa Plain Groundwater Sub-basin,
the Wilson Grove Formation is unconformably overlain by late Pliocene and Quaternary
nonmarine deposits (see Plate 4). Additionally, beneath and adjacent to localized surface water
features (e.g., creek channels and overbank areas) of the WGFH groundwater basin, the
Wilson Grove Formation is unconformably overlain by relatively thin deposits of recent
alluvial materials. As shown on Plate 4, the depth to the top of the Franciscan Complex is not
well defined and is based on information obtained from various cross sections present in the
USGS Open-File Report 2004-1017 (USGS, 2004). As shown on Plate 4, the Wilson Grove
Formation generally thickens to the east where it appears to be approximately 1,400 feet thick
in the vicinity of the Sebastopol fault (USGS, 2004). To the west, in the vicinity of Salmon
Creek, the Wilson Grove Formation is interpreted to be generally less than 650 feet thick and
possibly less than 100 feet thick in the immediate vicinity of Salmon Creek (see Plate 4).
Three faults are shown on the cross section in the vicinity of the City of Sebastopol, and
include the Sebastopol fault and two other unnamed faults to the west. The unnamed faults are
in the approximate position of minor faults shown on the generalized geologic map provided in
USGS Open-File Report 2006-1196 (USGS, 2006a). As shown on the cross section, the
precise location, direction of movement, and offset associated with these minor faults are
estimated. The amount of offset on the minor faults is estimated based on the depths of first
encountered shell horizons identified in the lithologic logs. The Sebastopol fault and the
unnamed fault shown on the western half of the cross section is positioned based on a
projection of the fault trace provided in USGS Open-File Report 2004-1017 (USGS, 2004).
3.2.1.2 Hydrogeologic Units and Properties
The Wilson Grove Formation represents the main water-bearing unit within the WGFH
groundwater basin due to its extent, high porosity, and moderate transmissivity (Cardwell,
1958). Groundwater within rocks of the Franciscan Complex occurs in fractures and is not
used as a significant source of groundwater in the vicinity of the study area as well yields are
commonly low (CDWR, 1975). Where present, recent alluvial deposits, which occur locally
beneath and adjacent to the creeks that drain the highlands area, may provide limited quantities
of groundwater, but are not considered to be a significant source of groundwater within the
WGFH groundwater basin due to their limited lateral and vertical extent.
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The transmissivity of the Wilson Grove Formation has been estimated based on the specific
capacities of the City’s wells to be approximately 4,000 ft2/day (McLaren, 1985). Estimates of
the transmissivity of the Wilson Grove Formation from other water wells range from 1,350 to
2,000 ft2/day for the Sonoma County Water Agency’s Todd Road well (DWR, 1987). The
specific yield of the Wilson Grove Formation has been estimated to range from 10 to 50
percent (CDWR, 1982).
Groundwater is generally present under unconfined conditions within the Wilson Grove
Formation, although local areas of semi-confinement may be present where relatively
continuous clay layers locally impede vertical groundwater flow. Based on a review of
continuous groundwater-level data collected from the several of the City’s municipal wells (as
further described in Section 3.3.3), hydraulic stresses (i.e., groundwater pumping) are readily
propagated distances of up to approximately 2,000 feet within the Wilson Grove Formation,
indicating that the aquifer(s) tapped by the City’s municipal supply well are horizontally
continuous across relatively large distances. Additionally, vertical hydraulic communication
between shallow and deeper portions of the Wilson Grove Formation appears to occur based
on: (1) the similarity in groundwater levels measured in shallow groundwater monitoring wells
and deeper groundwater production wells located in close proximity to each other; and (2) the
localized response of groundwater levels within shallow groundwater monitoring wells to
groundwater pumping from deeper groundwater production wells. This vertical hydraulic
communication may be limited in areas based on the localized presence of low-permeability
clay layers and/or other low-permeability strata, as evidenced by vertical variations in water
quality parameters (e.g., arsenic) within the City’s municipal wells (refer to Section 3.6.2).
3.2.1.3 Groundwater Flow
Conceptually, groundwater flow within the WGFH groundwater basin is expected to largely
mirror the topographic surface, with groundwater flowing away from hilltops and ridges and
toward low-lying creek channels and swales. Due to the lack of groundwater-level data
throughout the majority of the WGFH groundwater basin, a comprehensive evaluation of
groundwater flow within the WGFH groundwater basin is beyond the scope of this report.
However, sufficient data is available in the vicinity of the City to generally assess localized
groundwater flow.
Historical groundwater level monitoring was performed by the USGS from 1949 to 1952 as
part of a study on groundwater within the Santa Rosa Valley, which included portions of the
WGFH groundwater basin (Cardwell, 1958). Review of the groundwater level contour map
developed as part of that study indicates: (1) in the vicinity of the City, groundwater flowed
towards the east and apparently discharged into the Laguna de Santa Rosa (now mapped within
the Santa Rosa Plain Sub-basin); and (2) a groundwater divide was present along the western
margins of the City, where groundwater was locally influenced by Atascadero Creek, which
served as a localized groundwater discharge area (i.e., a gaining stream). A copy of the
historical USGS groundwater level contour map is provided in Appendix A.
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As further discussed in Section 3.3, an interpretive groundwater level contour map for the
period of January to March 20062 showing recent hydraulic conditions, was prepared using
data obtained from: (1) private wells monitored by the California Department of Water
Resources (DWR); (2) groundwater monitoring wells located at leaking underground fuel tank
(LUFT) and other contamination sites; and (3) the City’s municipal supply wells (as
appropriate). As shown on Plate 6, the groundwater flow direction in the vicinity of the City
remains relatively consistent with the historical data collected by the USGS, with groundwater
predominantly flowing in an easterly direction toward the Laguna de Santa Rosa. A more
southeasterly component of groundwater flow is also evident in the central and southern
portions of the City.
Northwest (e.g. DWR well F001M and D002M), east (Sebastopol Chevron and Weeks
Drilling & Pump) and south (DWR well P002M) of the City, the 2006 water-levels (Plate 6)
are generally consistent with water-level contours depicted on the historical USGS map
(Appendix A). Within the city-limits, water-levels are lower compared to the historical map.
Most likely this is due to the approximate four-fold increase in pumping from the City’s water
wells since 1949 (336 af in 1949 compared to the current average of 1,400 af). However, the
general consistency in the areas outside the City limits referenced above with historical water
levels depicted in the Cardwell report suggests that the regional WGFH and Santa Rosa Plain
Sub-basin groundwater basins in the Sebastopol area is balanced between inputs (recharge) and
outputs (pumpage from all sources, stream discharge, and underflow to adjoining basins). As
discussed in Section 3.3.1, regional water-level trends are generally stable, and consistent with
this observation.
3.2.2 Santa Rosa Plain Groundwater Sub-basin Description
The Santa Rosa Plain groundwater sub-basin has a total surface area of about 125 square miles.
The Subbasin extends from the Cotati-Rohnert Park area to approximately one mile south of
Healdsburg, and includes the greater Santa Rosa urban area. The subbasin is composed of
three primary water-bearing units: the Wilson Grove Formation (the principal water-bearing
unit in the subbasin); the Glen Ellen Formation; and alluvium. Urban growth in the Rohnert
Park area during the 1970s and 1980s and the use of groundwater as a principal municipal
water supply source have been associated with a historical decline in groundwater levels in the
southern portion of the Santa Rosa Plain Subbasin. Water levels have stabilized somewhat
since the early 1990s, with recharge and pumping currently thought to be in rough equilibrium
(Todd, 2004). In recent years, the City of Rohnert Park switched its primary source of
municipal water supply from groundwater to water supplied by the SCWA.
In 2005, the City joined a cooperative multi-year study with the USGS, the Sonoma County
Water Agency (SCWA) and other water purveyors to study groundwater conditions within the
Santa Rosa Plain groundwater sub-basin, the groundwater basin immediately east of
2

The groundwater-level contour map is considered interpretive since groundwater-level data from multiple wells
monitored over a three-month period were used to estimate the groundwater-level conditions during the January –
March 2006 period.
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Sebastopol. Upon completion of the USGS study it is anticipated that regional groundwater
flow conditions and the interaction between the WGFH groundwater basin and the Santa Rosa
Plain groundwater sub-basin will be better understood. At this time, these relationships are
poorly understood. For example, the influence (if any) of the Sebastopol Fault as a barrier to
groundwater flow and the degree of underflow between the two basins is unkown.
3.3 Groundwater Level Trends
The following sections describe groundwater level trends obtained from three long-term data
sources: 1) DWR wells; 2) monitoring wells located at contaminated sites; and 3) the City’s
supply wells. In an attempt to obtain other long-term records, the City contacted a number of
other local water purveyors/users and requested water level and other information3. No
responses were received.
3.3.1 Private Wells Monitored by DWR
DWR has historically monitored groundwater levels from six private wells located within the
WGFH groundwater basin and/or along the margins of the boundary between the WGFH
groundwater basin and the Santa Rosa Plain groundwater sub-basin in the vicinity of the City.
Groundwater-level data collected from these wells is available on DWR’s on-line Water Data
Library (http://wdl.water.ca.gov). Of these six wells, four are actively monitored by DWR on
a semi-annual or monthly basis. Groundwater-level monitoring at DWR-monitored wells
07N09W35D004M and 06N08W18C001M was discontinued in 2001. The period of record
for the six wells ranges from 12 to 57 years. The locations of the DWR-monitored wells
located within and adjacent to the boundary of the WGFH groundwater basin are shown on
Plate 6. As shown on Plate 6, five of the six DWR-monitored wells are located within the
WGFH groundwater basin proper, including three wells located approximately 2,000 feet north
of the City (i.e., wells 07N09W34F001M, 07N09W35D002M, and 07N09W35D004M) one
well located approximately 8,000 feet south of the City (i.e., well 06N08W07P002M), and one
well located approximately 9,500 feet south of the City (i.e. well 06N08W18C001M). The
remaining DWR-monitored well shown on Plate 6 appears to be located within the Santa Rosa
Plain groundwater sub-basin proper, immediately adjacent to the boundary between the two
groundwater basins and west of the Laguna, approximately 4,000 feet north of the city (well
07N09W026P001M). This well appears to be located just outside the WGFH groundwater
basin and is included on Plate 6 and described below due to: (1) its’ proximity to the eastern
boundary of the WGFH groundwater basin; and (2) uncertainties related to the interaction and
exchange of groundwater between the WGFH groundwater basin and Santa Rosa Plain
groundwater sub-basin along this boundary.

3

On April 27, 2007, the City sent a letter to Belmont Terrace Mutual Water Company, Kelly Mutual Water
Company, Fircrest Mutual Water Company, Analy High School, Twin Hills School District and the Village Park
Mobile Home Park requesting the following information: well locations and construction details; driller’s logs;
water levels records over time; water production and usage data; and information about water quality problems.
No responses were received.
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Groundwater-level hydrographs prepared for the DWR-monitored wells (Plate 7), indicate that
groundwater levels exhibit seasonal fluctuations with higher groundwater levels occurring in
the winter and spring (due to seasonal groundwater recharge) and lower groundwater levels
occurring in the summer and fall. Such seasonal groundwater-level fluctuations generally
range from less than 5 to approximately 10 feet.
Groundwater-level trends for DWR-monitored wells 07N09W34F001M,
07N09W35D002M, and 07N09W35D004M (located within the WGFH groundwater
basin and approximately 2,000 feet north of the City) exhibit overall stable groundwater
levels for the period of record (which extends from approximately 1950 to the present
for well 07N09W35D002M). Included in the long-term trends are shorter-term trends
of declining and increasing groundwater levels. For example, declining trends over an
approximate seven-year period (between approximately 1987 and 1993) ranging
between approximately 5 to 15 feet are observed in the groundwater levels for the three
wells followed by a period of recovery and/or stability. Such shorter-term trends may
be related to: (1) localized variations in the amount of groundwater production; and/or
(2) climatic conditions (e.g., the 1987 to 1993 time-frame is characterized as a period
of below-average rainfall);
Groundwater-level trends for DWR-monitored well 06N08W07P002M (located within
the WGFH groundwater basin and approximately 8,000 feet south of the City) exhibit a
decline of approximately 10 feet between approximately 1999 and 2001 followed by a
period of overall stability;
Groundwater-level trends for DWR-monitored well 07N09W026P001M (approximately
4,000 feet north of the City within the Santa Rosa Plain groundwater sub-basin) exhibits
a decline of approximately 10 feet between approximately 2000 and 2005 followed by
relative stability; and
Groundwater-level trends for DWR-monitored well 06N08W18C001M (approximately
9,500 feet south of the City within the WGFH groundwater sub-basin) exhibits stable
long-term groundwater-levels for the period of record (1989 through 2000).
The groundwater level hydrographs further indicate that long-term groundwater level trends
have remained relatively stable over the period of record, indicating that, in these areas of the
WGFH groundwater basin and adjacent areas within the Santa Rosa Plain groundwater subbasin), long-term groundwater recharge and discharge have predominantly remained in
balance. Included in these relatively stable long-term trends are shorter-term declining trends
ranging up to six to seven years in duration, which subsequently stabilize and/or recover.
Such shorter-term trends are likely related to localized increases in groundwater production or
decreases in recharge and do not appear to be related to the City’s groundwater usage.
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3.3.2 Groundwater Monitoring Wells from LUFT/Dry Cleaner Sites
Groundwater level data for numerous groundwater monitoring wells located at leaking
underground fuel tank (LUFT) and dry cleaner sites, as available online in the State Water
Resources Control Board (SWRCB) Geotracker website (http://geotracker.swrcb.ca.gov), were
reviewed to further evaluate local groundwater levels. A total of 19 sites were identified
within the City’s boundary and adjoining areas for which a sufficient historical record of
groundwater level data is available. Groundwater-level data is available on a quarterly or
semi-annual basis for the majority of these sites. The period of record varies for each site,
with available data for several sites extending back to the early 1990’s and the majority of
available data representing the 1999 to 2006 time frame. For each site, a representative well
or wells (for sites with monitoring wells distributed over a relatively large geographic area)
were selected, which contained the longest period of record and exhibited groundwater-level
trends consistent with other wells from the site. Groundwater-level hydrographs were
prepared for these wells and are shown on Plate 8. The approximate locations of these sites
are shown on Plate 6.
As indicated on Plate 8, hydrographs for these wells exhibit seasonal fluctuations ranging from
less than two to over 10 feet (generally comparable to seasonal fluctuations for the DWRmonitored wells). The majority of the groundwater-level hydrographs exhibit an overall trend
of stability (particularly those for wells located within the northern portions of the City and
east of the City). Beginning in approximately 1999 and extending through approximately
2004, groundwater levels for a number of wells located in the central and southern portions of
the City exhibit a declining trend followed by a period of relative stability from 2005 to the
present. The groundwater level declines observed in these wells averaged approximately 15
feet over the six-year period between 1999 and 2004 and subsequently stabilized from 2005 to
the present.
The six-year declining trend in groundwater levels observed in the central and southern
portions of the City generally coincides with a change in the City’s groundwater pumping
patterns. Beginning in 1998, Well No. 7 was brought into service by the City and the majority
of groundwater production transferred from Well Nos. 2 and 4 to Well Nos. 6 and 7 due to
operational issues/problems4. In other words, the City increased reliance on Well Nos. 6 & 7
to make up for the many problems incurred with maintenance and/or failure of the oldest wells
(Nos. 2 and 4) in the City’s water supply system.

4

For example: 1) In 1999, Well No. 4 was out of service for pump replacement for 4½ months; 2) Well No. 4
was out of service for over 6 months in late 2004/early 2005 for pump repairs; 3) During late November/midDecember 2005 and late February through early April 2006, Well No. 4 was out of service due to intermittent
electrical problems and a bad relay; 4) In fiscal year 2003-2004, Well No. 2 was out of service for one year for
major repairs; 5) Well No. 2 was out of service for two months in 2004; and 6) later in 2004, the casing of Well
No. 2 failed and the well was unusable.
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As shown on Plate 9, between 1972 and 1998, groundwater production from Well No. 6
averaged approximately 35% of the City’s overall groundwater production and beginning in
1998 through 2006, the combined production for Well Nos. 6 and 7 (the southernmost City
wells) has comprised approximately 75% of the City’s overall groundwater production. The
groundwater level trends observed in the central and southern portions of the City appear to
reflect, in part, the aquifer’s response and subsequent stabilization to the increase in localized
groundwater production beginning in 1998 from City Well Nos. 6 and 7. Other factors that
may have influenced groundwater levels in these monitoring wells include: (1) potential
increases in groundwater use from nearby existing or new private wells or other public watersupply wells (e.g., the Fircrest Mutual Water company); and/or (2) decreases in localized
groundwater recharge.
Based on review of the groundwater-level hydrographs shown on Plate 8, groundwater levels
beneath and in the immediate vicinity of the City do not exhibit indications of chronic longterm declining trends, indicating that, in these areas of the WGFH groundwater basin, longterm groundwater recharge and discharge have predominantly remained in balance.
Additionally, the relatively short-term (i.e., six-year) declining trend observed in many of the
groundwater monitoring wells located in the central and southern portions of the City is
comparable in magnitude and duration to other temporary declining trends observed in DWRmonitored wells 07N09W34F001M and 07N09W35D002M located north and west of the City.
In each of these wells, water levels fully rebounded after an approximately 6 year, ~15-20
foot decline beginning in about 1986.
As part of the City’s future groundwater production, it is planned that future groundwater
pumping will shift back to a more geographically balanced approach (e.g., increasing
production from Well No. 4 and the soon-to-be-completed Well No. 8) with less reliance on
Well Nos. 6 and 7. The City also has plans to re-activate Well No. 5 (with wellhead treatment
to remove contaminants). Such a return to the historical groundwater production distribution is
anticipated to reduce the potential for any further localized groundwater-level declines
associated with the increased water demand for the Project.
3.3.3 City of Sebastopol Municipal Supply Wells
The City of Sebastopol has historically monitored groundwater levels from its’ municipal
supply wells as part of the City’s routine operation and maintenance activities. Typically, the
City collects both “pumping” and “static” groundwater level measurements. To illustrate the
general trends exhibited in groundwater levels within the City’s municipal supply wells,
hydrographs representative of the “static” groundwater levels measured from the City’s
municipal supply wells are shown on Plate 10. It is important to note that due to the nature of
the groundwater level measurement methods (which involve collecting the “static”
groundwater level measurement following shut-down of the well for varying time frames), the
“static” groundwater-level measurements collected from these active municipal supply wells
are difficult to correlate with historical data and do not likely represent true “static” conditions
within the aquifer. Due to well efficiency effects, the groundwater level within a recently
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pumped groundwater well is commonly lower than the actual static groundwater level within
the aquifer.
Hence, due to pumping conditions associated with the majority of the groundwater-level
measurements from the City’s municipal wells, they are not suitable to make detailed
interpretations of long- or short-term groundwater level trends. However, the groundwater
level hydrographs prepared for the City’s municipal supply wells can be used to show general
trends in groundwater levels associated with the City’s wells and indicate that: (1) large
fluctuations in groundwater levels occur due to temporal pumping events from the municipal
wells; and (2) the groundwater levels do not exhibit an overall declining trend.
In addition to the periodic groundwater level measurements obtained by the City as part of
routine operation and maintenance activities, the City installed pressure transducer/data logger
systems in Wells No. 4 (commencing in December 2005), No. 6 (commencing in March 2006,
Well No. 5 (commencing in January 2007), and Well No. 7 (commencing in March 2007)5.
Hydrographs prepared for the groundwater-level measurements collected from the pressure
transducer/data logger systems are presented on Plates 11 through 14 and indicate the
following:
During pumping, groundwater levels within the municipal supply wells range from
approximately 40 to 80 feet lower than “static” groundwater levels;
Groundwater levels recover nearly instantaneously to pre-pumping levels following the
cessation of pumping; and
Short-term groundwater pumping events from City Well No. 6 are observed as a nearly
instantaneous, but minor groundwater-level drawdown at Well No. 4. A detailed
inspection of the transducer plots for well No. 4 and No. 6 indicate that drawdown
observed at Well No. 4 in response to pumping Well No. 6 is less than six inches. This
indicates that the water-bearing zones tapped by these wells are continuous between the
two wells, hydraulically connected, and moderately to highly transmissive.
3.4 Groundwater Storage
To date, there has been no known estimate for the groundwater storage capacity of the WGFH
groundwater basin. However, as part of the DWR’s 1982 study of the adjacent Santa Rosa
Plain Groundwater sub-basin, portions of the WGFH groundwater basin in the vicinity of the
City were included in groundwater storage estimates (DWR, 1982). The storage capacity
estimates were made for one-square mile cells using the TRANSCAP computer program,
assuming an average aquifer thickness of approximately 400 feet. Review of the storage
capacity estimates from the DWR’s 1982 study indicates that for the one square-mile area cells
5

The Well No. 7 transducer could not be lowered past an obstruction that is at an elevation above the pumping
water-level. For this reason the pumping water level measured by the transducer is at an artificially high value,
approximately 100 feet mean sea level (msl).
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located closest to the City of Sebastopol, an average of approximately 48,000 acre-feet of
groundwater storage was available from each one square-mile cell (roughly equivalent to the
size of the City) within this portion of the WGFH groundwater basin. Considering that the
actual thickness of the Wilson Grove Formation exceeds at least 1,015 feet beneath the City
(based on review of the lithologic log for City Well No. 6), the DWR’s estimate for
groundwater storage capacity in this area is likely very conservative. It is expected that data
collected as part of the USGS’ ongoing study of groundwater resources within the Santa Rosa
Plain groundwater sub-basin will provide information useful for further refining the
groundwater storage capacity of the Wilson Grove Formation.
3.5 Groundwater Recharge
The groundwater recharge area for the City’s municipal wells has been described as occurring
predominantly in the upland areas to the west of the City (McLaren, 1985 and Michael J.
Dwyer, Inc., 1991). The McLaren report estimated that approximately 83% of the
groundwater that recharges the City’s wells originates as recharge to the outcrop area of the
Wilson Grove Formation to the west of the City and approximately 17% is derived from the
Wilson Grove Formation located east of the Sebastopol fault (i.e., within the Santa Rosa Plain
groundwater sub-basin). While this estimate appears reasonable, it is not based on detailed
interpretations of hydrogeologic conditions and interaction between the WGFH groundwater
basin and the Santa Rosa Plain groundwater sub-basin. Such detailed hydrogeologic
information is being developed as part of the USGS study of the Santa Rosa Plain groundwater
sub-basin and is necessary for accurately assessing the source and amount of groundwater
recharge.
The entire outcrop area of the Wilson Grove Formation within the WGFH groundwater basin
was previously mapped as a natural recharge area by the DWR (DWR, 1975). The 1975
DWR study also included estimates of potential infiltration rates of up to 0.7 acre-feet per day
per acre (DWR, 1975). Groundwater recharge estimates of the Wilson Grove Formation are
predominantly limited to qualitative descriptions (e.g., Cardwell, 1951 and DWR, 1975). In a
1978 study on the Green Valley Watershed, the groundwater recharge to the Wilson Grove
Formation was reportedly estimated to be approximately 25% of precipitation (Laurel Marcus,
undated6). The report goes on to state that approximately 300 acres would recharge
approximately 600 afy of groundwater. Updated estimates of the groundwater recharge
potential for the Wilson Grove Formation, as well as additional data regarding the hydraulic
interaction between the WGFH groundwater basin and the Santa Rosa Plain groundwater
sub-basin, are expected to be developed as part of the USGS study.
3.6 Water Quality
The following sections describe regional groundwater quality conditions and specific issues that
have been identified for the City of Sebastopol’s water supply wells.
6

See http://www.atascaderogreenvalleywatershed.net/prelimwatershedassessm.pdf for copy of the Laurel Marcus
report.
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3.6.1 Regional Conditions
Regional groundwater quality within the WGFH groundwater basin and to east in the Santa
Rosa Plain groundwater sub-basin was recently investigated in 2004 as part the California
Groundwater Ambient Monitoring and Assessment (GAMA) program (USGS, 2006b). Three
wells located at and in the local vicinity of the City were sampled for a wide variety of
constituents: 1) two wells screened within the Wilson Grove Formation: City Well No. 2
(GAMA identification No. NSFWG-08) and the Twin Hills Middle School well (GAMA
identification No. NSFWGFP-01), located approximately 1.7 miles southwest of the downtown
Sebastopol; and 2) GAMA well NSFVPFP-01, located approximately 1 mile feet east of the
City, within the Santa Rosa Plain. Table 2 summarizes water quality data for these wells.
In general, the water quality of the WGFH groundwater basin and the nearby Santa Rosa Plain
groundwater sub-basin is very good to excellent. The water quality indicators (e.g., total
dissolved solids, alkalinity) and trace metal content of the water are generally low and below
Maximum Contaminant Levels (MCLs) or Action Levels (as appropriate). Of the numerous
test results, only naturally occurring arsenic and manganese were detected at concentrations in
excess of state or federal MCLs. Manganese was detected at a concentration of 66.4
micrograms per liter ( g/l), above the MCL of 50 g/l, in well NSFVPFP-01 located near the
western edge of the Santa Rosa Plain, east of the City. Arsenic was detected at 12 and 13 g/l
in the sample collected from the City’s now former Well No. 2 (NSFWG-08), above the MCL
of 10 g/l.
3.6.2 City Water System Compliance Sampling
Water samples are routinely collected as part of the City’s State of California Department of
Health Services (DHS)-mandated sampling for compliance with state laws and regulations for
water purveyors. Man-made chemicals, including low concentrations of gasoline constituents
(1,2-DCA and benzene) at Well No. 4 and PCE, a dry-cleaning solvent, at Well No. 5 have
been detected. Well No. 4 currently has a wellhead carbon filtration treatment unit that
removes volatile organic compounds and Well No. 5 has been shut down since 1986 and is not
used for water supply. No solvents or fuel compounds have been detected at Wells No. 6
and 7.
As indicated above, naturally occurring arsenic, was detected at former well No. 2.
Historically, arsenic has also been detected at Wells No. 4, 6 and 7. Concentrations measured
at Well No. 4 have routinely been below 10 g/l (the MCL). Concentrations at Wells No. 6
and 7 have historically reached up to 20 to 30 g/l. However, the most recent test results have
been generally less than 20 g/l. As supplied to the customer, arsenic concentrations are
reportedly just above the MCL.7
7

See http://www.ci.sebastopol.ca.us/pdfs/engineering/2005consumerconfrpt07-01-06.pdf for a copy of the most
recent consumer confidence report for the City’s water system.
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To further understand the natural occurrence and depth distribution of arsenic within the City’s
wells, a study is currently in preparation that examines the lateral and vertical extent of arsenic
in groundwater (PES, in prep.). Depth discrete groundwater samples were collected, in
addition to depth-discrete measurements of the flow rate of the water entering the well screen
(i.e., the water production curve vs. depth). The general finding of the study is that the bulk
of the water produced from each well with elevated wellhead arsenic concentrations (Wells No.
2, 6 and 7) tends to be from the upper approximate 100 feet of the well screen wherein arsenic
concentrations in the surrounding aquifer tend to be higher. Deeper portions of the aquifer
tend to have lower arsenic concentrations, below the MCL. In contrast, at Well No. 4, the
well is screened in the lower part of the aquifer. Even though most of the water at Well No. 4
is produced from the upper part of the well screen, the water that is drawn into the well has a
low arsenic content. These findings may be useful for retrofitting the wells to reduce the
arsenic concentration at the wellhead.
3.6.3 Contamination Sites
Finally, over 50 open or case-closed service station, dry-cleaner, or other contamination sites
are located within the City limits. Samples are routinely collected from many of these sites to
monitor the migration and cleanup of solvent and fuel release plumes in groundwater. Most of
these sites are located along the Highway 116 corridor, either within or south of the downtown
area (see Plate 6, for example sites). To date, only wells No. 5 and 4 have been impacted by
man-made contamination emanating from these contamination sites (PCE and gasoline
constituents, respectively). The groundwater contamination appears to be (or have been, in the
case of Well No. 5) drawn vertically and horizontally towards the well via the long-term
capture of groundwater by the pumping wells.
For one of the contamination sites (Dry Cleaner Site, 250 South Main Street), the PCE plume
appears to be migrating in a southerly direction, approximately perpendicular to the easterly
regional groundwater flow direction (see Appendix B for a depiction of the plume).
Depending on the groundwater flow rate and PCE degradation rate, this plume may reach well
No. 4, located approximately 1,000 feet south of the leading edge of the PCE plume.
Regardless, the carbon filtration system at well No. 4 is capable of removing this and other
VOC contaminants.
3.6.4 Water Quality Summary
In general, groundwater quality at and in the vicinity of the City is very good; concentrations
of water quality parameters, and dissolved and trace constituents are generally low and below
Maximum Contaminant Levels or Action Levels (as appropriate). Bacteria has not been
detected in the City’s wells. The only water quality impairments of the groundwater supply
include: (1) solvents, such as PCE at Well No. 5, that are sourced to former or current dry
cleaning operations (addressed via well shutdown); (2) fuel-related constituents (e.g., low-level
concentrations of 1,2-DCA detected at Well No. 4) that have been sourced to service station
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releases of fuel hydrocarbons and are treated via a wellhead filtration system; and (3)
naturally-occurring arsenic.
4.0 GROUNDWATER PRODUCTION
Municipal groundwater production within the WGFH groundwater basin is limited to
production by the City of Sebastopol. Historical, current and future projected groundwater
production for the City is provided in the following sections. In addition to the City’s
groundwater production, numerous private, commercial, small water system, and agricultural
supply wells produce groundwater from the WGFH groundwater basin. Locally, for example,
the Fircrest, Belmont Terrace, and Kelly small water systems provide water pumped from the
WGFH groundwater basin to residences just outside the City boundary (see Plate 6 for the
locations of these water systems). As noted in Section 3.3, the City attempted to obtain
production information from these and other local water systems, but was unsuccessful. The
number of other wells and their annual groundwater production is not available for
incorporation into the WSA.
Groundwater is also produced from the adjacent Santa Rosa Plain groundwater sub-basin for
municipal water supply (e.g., the Sonoma County Water Agency wells, as shown on Plate 6),
agricultural water supply, and numerous private and small water systems. The influence (if
any) of groundwater production within the adjacent Santa Rosa Plain groundwater sub-basin on
conditions within the WGFH groundwater basin to the west is not known. Most of the
groundwater production within the Santa Rosa Plain groundwater sub-basin, (including the
Sonoma County Water Agency wells) occurs east of the Laguna de Santa Rosa (the regional
groundwater discharge area) and the Sebastopol fault. As noted above, detailed hydrogeologic
information is being developed as part of the ongoing USGS study and should help to better
understand regional groundwater flow conditions and the degree of interaction (underflow)
between the two basins.
4.1 Historical and Current City Groundwater Production
Historical groundwater production data for the City from 1972 to the present is shown on Plate
9. As indicated on Plate 9, annual groundwater production for the City has ranged from 792
afy in 1972 to 1,547 in 2004. Groundwater production from the City’s municipal water system
over the last five years has ranged from 1,211 afy (2006) to 1,547 afy (2004), averaging
approximately 1,400 afy, as shown on Plate 9 and summarized in Table 3. The historical and
current pumping includes approximately 35 afy of estimated existing use from the northeast
area, as indicated in Table 4. As part of the Project, this use would be removed from the
overall water demand for the City and replaced, over time, by other demands projected in this
WSA.
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4.2 Projected Future City Water Demand/Groundwater Production
Projected future groundwater production for the City of Sebastopol was estimated by taking the
average groundwater production for the prior five years (i.e., 1,400 afy, as described in
Section 4.1, above) and adding the projected water net demand for the Project Area (i.e.,
88 afy, as indicated in Table 4) and other planned projects (totaling approximately 129 afy, as
indicated in Table 4). The total projected water demand for other planned projects was
estimated based on projected development projects within the City and Association of Bay Area
Governments (ABAG) estimates for population growth within the City (ABAG, 2007). As
indicated in Table 4, these estimates consist of: (1) an additional 368 households over the 20year planning period, of which 50% is assumed to comprise single-family residential units and
50% is assumed to comprise multi-family residential units; and (2) an additional 175,000
square feet of commercial development. Based on these estimates, an additional 217 afy of
groundwater demand is anticipated over the 20-year planning period. Accordingly, the total
projected water demand and projected future groundwater production by the City is
approximately 1,617 afy. This represents an approximate 16% increase in groundwater
production over the 20-year planning period (i.e., an approximate 0.8% increase per year). As
summarized in Table 5, the total projected water demand of 1,617 afy can be met through the
continued operation of the City’s three active municipal wells, which have an estimated
operating capacity of 2,380 afy. Furthermore, following completion of Well No. 8, and
reactivation of Well No. 5 (with wellhead treatment), an estimated additional 400 afy of
operating capacity for Well No. 8 (assuming a rated capacity of approximately 500 gallons per
minute for the new well)8 and an estimated additional 250 afy of operating capacity for Well
No. 5 (based on the average production of Well No. 5 for the 1972-1986 period; see Plate 9)
should be available.
SB 610 requires analysis of the water supply during normal, single dry, and multiple dry water
years. Review of historical groundwater level trends from Plates 7 and 8 during dry water
years (i.e., 1975/1976 and 1987 through 1993) indicates that groundwater level declines during
such dry water years generally range from less than 5 feet to approximately 15 feet (for a sixyear multiple dry water year scenario). Groundwater level declines of this magnitude will not
affect the current or projected future operating capacity of the City’s municipal supply wells,
therefore, the available water supply will not significantly change during single or multiple dry
water years.
5.0 SUFFICIENCY OF GROUNDWATER TO MEET PROJECTED WATER DEMAND
Based on available information, this Water Supply Assessment finds that the City of Sebastopol
groundwater supply is sufficient to meet the projected future water demand of up to 1,617 afy.
This finding is supported by the following available information regarding the WGFH
groundwater basin and the City’s system of municipal supply wells:
8

This value is estimated based on the historical production from former Well No. 2.
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The rights to pump groundwater from the WGFH groundwater basin have not been
adjudicated by a court or board and the DWR has not identified the WGFH
groundwater basin as overdrafted (DWR, 2003);
As indicated in Table 5, the total projected net groundwater production is well within
the capacity of the City’s three active municipal supply wells operating under normal
conditions, which is estimated to be approximately 2,380 afy. Furthermore, additional
capacity will be available as City Well No. 8 is completed and Well No. 5 is
reactivated with wellhead treatment and these wells are brought on-line;
Available information for the hydrogeologic characteristics of the Wilson Grove
Formation, which is the primary aquifer within the WGFH groundwater basin and
tapped by each of the City’s municipal supply wells, indicate that the aquifer is capable
of providing a long-term sustainable supply of groundwater to the City. Specifically, in
the vicinity of the City, the Wilson Grove Formation: (1) contains an appreciable
amount of groundwater in storage (locally estimated to be approximately 48,000 acrefeet per square-mile); (2) exhibits high recharge capabilities; (3) is moderately to highly
transmissive; and (4) exhibits strong hydraulic continuity both laterally and vertically;
Long-term groundwater-level trends for DWR-monitored wells located outside of the
City and within or near the WGFH groundwater basin are relatively stable over the
period of record, indicating that, in these areas of the WGFH groundwater basin (and
adjacent areas within the Santa Rosa Plain groundwater sub-basin), long-term
groundwater recharge and discharge have predominantly remained in balance. Included
in these relatively stable long-term trends are shorter-term declining trends ranging up
to five to six years in duration, which subsequently stabilize and/or recover. Such
shorter-term trends are likely related to localized increases in groundwater production
or decreases in recharge and do not appear to be related to the City’s groundwater
usage; and
Localized areas of short-term groundwater level declines of up to approximately 15 feet
(1999 through 2004) and subsequent stabilization (2005 to present) occur within the
central and southern portions of the City. The groundwater level trends observed in the
central and southern portions of the City appear to reflect, in part, the aquifer’s
response and subsequent stabilization to the increase in localized groundwater
production beginning in 1998 from City Well Nos. 6 and 7, resulting from the City’s
need to compensate for a loss in production due to maintenance and/or well failure
issues for Wells Nos. 2 and 4. Other factors that may have influenced these
groundwater level trends include: (1) potential increases in groundwater use from
nearby, new or existing private wells or other public water-supply wells (e.g., the
Fircrest Mutual Water company); and/or (2) decreases in localized groundwater
recharge. As part of the City’s future groundwater production, it is planned that
groundwater pumping will shift to a more geographically balanced approach (e.g.,
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increasing production from Well No. 4 and the soon-to-be-completed Well No.8, and
re-activation of Well No. 5 [with treatment], and decreasing production from Well Nos.
6 and 7). Such a shift in groundwater production distribution is anticipated to reduce
the potential for any further localized groundwater-level declines associated with the
increased water demand for the Project and may lead to localized recovery of
groundwater levels.
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Table 1
Summary of Well Completion Details
City of Sebastopol Municipal Supply Wells
Water Supply Assessment - Northeast Area Specific Plan
Sebastopol, California

Well
Name

Total
Well
Year
Depth
Constructed (ft bgs)

Well
Well Screen
Diameter Interval Depth(s)
(inches)
(ft bgs)

Rated
Capacity
(gpm)

Operating
Capacity(1)
(afy)

Well 4

1953

776

14

237 - 468

1,000

807

Well 5

1960

528

14

138 - 308
348 - 528

Inactive

Inactive

Well 6

1968

570

14

172 - 552

1,200

968

Well 7

1997

690

14

270
320
400
630

750

605

2,950

2,380

-

300
380
560
670

Total Estimated Capacity(2):
Notes:

ft bgs: feet below ground surface
gpm: gallons per minute
afy: acre-feet per year
(1): Assumes well is operating at rated capacity for 12 hours per day for 365 days
(2): Total estimated capacity does not include future capacity provided by Well No. 8 (currently being
constructed), which will add an additional estimated 500 gpm of rated capacity and approximately
400 afy of additional operating capacity
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Table 2
Groundwater Quality
USGS/SWRCB GAMA Study
Water Supply Assessment - Northeast Area Specific Plan
Sebastopol, California
GAMA Sampling Location
Wislon Grove Wilson Grove
Formation
Formation

Santa Rosa
Plain

NSFWGFP-01

NSFWG-08

NSFVPFP-01

Water Quality Indicators
Turbidity (NTRU)
Dissolved Oxygen (mg/L)
pH
Specific Conductance ( Scm@25°C)
Temperature (°C)
Total Hardness (mg/L)
Alkalinity (mg/L)
Bicarbonate, dissolved (mg/L)
Carbonate, dissolved (mg/L)

N.D.
0.2
7.5
363
19.5
140
143
174
M

N.D.
0.8
7.4
391
19
160
162
197
M

0.1
0.1
8
259
28
60
105
126
1

Volatile Organic Compounds (VOCs) ( g/L)
Chloroform
Bromodichloromethane
Dibromochloromethane
Bromoform
Acetone
cis-1,2-Dichloroethylene
Tetrachloroethylene (PCE)
Tetrahydrofuran
Trichoroethylene (TCE)
Touene

N.D.
N.D.
N.D.
N.D.
N.D.
0.15
2.67
N.D.
0.4
N.D.

E0.02
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Pesticides ( g/L)
Diazinon
Atazine

N.D.
E0.006

Waste-water Indicators ( g/L)
Phenol1
Caffeine2
Isophorone
Triclosan
Tetrachloroethylene (PCE)
Bromoform
Indole
p- Cresol
Bisphenol A
Menthol
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VE1.0

VE0.2

N.D.

N.D.

E1.3

N.D.

N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.

VE0.4
N.D.
N.D.
M
N.D.
N.D.
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Table 2
Groundwater Quality
USGS/SWRCB GAMA Study
Water Supply Assessment - Northeast Area Specific Plan
Sebastopol, California
GAMA Sampling Location
Wislon Grove Wilson Grove
Formation
Formation

Santa Rosa
Plain

NSFWGFP-01

NSFWG-08

NSFVPFP-01

Nutrients and Dissolved Organic Carbon (mg/L)
Ammonia, dissolved
Nitrate plus nitrite, dissolved
Nitrite, dissolved
Phosphorus, dissolved
Total nitrogen , dissolved
Dissolved organic carbon

N.D.
0.06
N.D.
0.008
0.09
E0.3

N.D.
1.21
0.008
0.053
1.2
0.4

E0.03
N.D.
N.D.
0.094
0.04
0.4

Major and Minor Ions and Dissolved Solids (mg/L)
Dissolved solids
Calcium, dissolved
Magnesium, dissolved
Potassium, dissolved
Sodium, dissolved
Bromide, dissolved
Chloride, dissolved
Fluoride, dissolved
Iodide, dissolved
Silica, dissolved
Sulfate, dissolved

242
50
3.77
1.33
22
0.08
15.4
E0.1
0.007
37.9
15.9

263
53.6
6.38
1.24
18.2
0.06
13.2
E0.1
0.004
42.2
20.3

179
17.5
3.6
1.5
30.2
0.05
13.2
N.C.
0.006
54.4
4.7

Trace Elements (dissolved, g/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Manganese
Mercury
Molybdenum
Nickel
Selenium

N.D.
N.D.
4.8
4
N.D.
22
N.D.
N.D.
0.14
E0.4
29
0.59
10.6
16
N.D.
0.7
0.43
N.D.

E1
N.D.
13
1
N.D.
16
N.D.
1.6
0.17
0.9
40
0.11
12.4
12.9
N.D.
1.2
1.08
E0.3

E1
N.D.
1
9
N.D.
53
N.D.
4.4
0.08
0.4
36.5
0.58
20.5
66.4
N.D.
1.1
E0.05
N.D.
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Table 2
Groundwater Quality
USGS/SWRCB GAMA Study
Water Supply Assessment - Northeast Area Specific Plan
Sebastopol, California
GAMA Sampling Location
Wislon Grove Wilson Grove
Formation
Formation

Silver
Strontium
Thallium
Tungsten
Vanadium
Zinc
Uranium, dissolved
Inorganic Arsenic and Iron-Speciation (dissolved, g/L)
Arsenic
Arsenic (III)
Iron
Iron (III)
Chromium (dissolved, g/L)
Chromium, dissolved
Chromium (VI) (hexavalent)

Santa Rosa
Plain

NSFWGFP-01
N.D.
188
N.D.
N.D.
1.7
4.2
0.14

NSFWG-08
N.D.
198
N.D.
N.D.
1.1
1.7
0.08

NSFVPFP-01
N.D.
86.2
0.04
N.D.
N.D.
E0.6
0.06

4.5
N.D.
28
26

12
3.4
37
7

1.2
N.D.
36
30

2.9
1.5

2.3
1.6

0.7
0.1

Notes:
g/L: micrograms per liter
mg/L: milligrams per liter
NTRU: nephelometric turbidity units
Scm: microsiemens per centimeter
M: presence verified, not quantified
N.D: not detected
E: estimated value
V: value censored due to contamination and not included in ground water quality analyses
Bold: concentration exceeds maximum contaminant level (MCL)
Bold and italic: concentration exceeds MCL and secondary MCL (SMCL)
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Table 3
Summary of Groundwater Production
2002 through 2006
Water Supply Assessment - Northeast Area Specific Plan
Sebastopol, California

2002
afy

2003
afy

2004
afy

2005
afy

2006
afy

Well No. 2

297

204

79

4

Well No. 4

144

155

165

146

154

Well No. 6

672

733

778

768

725

Well No. 7

414

321

526

389

332

1,527

1,413

1,548

1,307

1,211

Total

Average Production (2002 through 2006):

-

1,400

Notes:
afy: acre-feet per year
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Table 4
Projected Additional Water Demand
Water Supply Assessment - Northeast Area Specific Plan
Sebastopol, California

Parameter

No. of Units

Water Demand
Factor

Total Estimated
Demand (afy)

320

0.2 afy

64

391,000 sf(4)

0.134 gpd/sf

59

Projected Water Demand for Project Area
Multi-Family Residential Units(1)
Commercial(2)
Total Projected Water Demand for Project Area

123

Existing Water Demand for Project Area (to be removed)(5)
Single-Family Residential Units(3)
Commercial

2

0.36 afy

< 0.72 >

227,109 sf

0.134 gpd/sf

< 34 >

Total Projected Net Water Demand for Project Area

88

Projected Water Demand for Additional Planned Projects
Multi-Family Residential Units
Single Family Residential Units(3)
Commercial

184

0.2 afy

37

184
175,000 sf

0.36 afy
0.134 gpd/sf

66
26

Total Projected Water Demand for Additional Planned Projects

129

Total Projected Additional Water Demand for City (through 2027)

217

Notes:
afy: acre-feet per year
sf: square feet
gpd/sf: gallons per day per square foot
(1): Multi-Family Residential Demand based on estimated 75 gpd/capita (from Calfed Water Use Efficiency Program Plan, July 2000 )
times average 2.33 people per residential multi-family unit (average for City)
(2): Commercial Demand based on average commercial metered water use and building size from City records.
(3): Single Family Residential Demand based on estimates from City of Sebastopol Water Master Plan, September 2005
(4): The 391,000 sf of new commercial uses is based on adding up the square footages of the planned uses in the NE Area Plan:
180,000 sf Retail; 87,000 sf Office; 100,000 sf Civic; 18,000 sf Hotel; 6,000 sf Hostel. All of these uses are treated as equivalent to
commercial uses and the City's commercial water demand factor is then applied to the entire 391,000 sf. The NE Area Plan also
contemplates 84,000 sf of parking. No water demand is anticipated for this use.
(5) The NE Area Plan projects removal of existing uses: 153,330 sf light industrial, 73,779 sf of commercial and 2 residential dwellings.
The light industrial and commercial uses were combined to yield a total of 227,109 sf; the City's commercial use water demand factor
was then applied to yield an estimated water demand to be removed. Similarly, the City's single family residential demand factor was
applied to the two residential units to yield and estimated demand to be removed.
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Table 5
Projected Water Supply and Demand Comparison
Northeast Area Specific Plan
Sebastopol, California

2007

2012

2017

2022

2027

Groundwater Supply(1)

2,380

2,780

2,780

2,780

2,780

Projected Water Demand

1,400

1,455

1,509

1,563

1,617

Notes:
1. Based on operating capacity of active City municipal supply wells (as summarized in Table 1) with
additional estimated 400 afy from Well No. 8 in planning years 2012 through 2027
All values in acre-feet per year
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APPENDIX A
HISTORICAL WATER-LEVEL MAP (CARDWELL, 1958)
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APPENDIX B
APPROXIMATE EXTENT OF PCE IN DEEP GROUND-WATER
MONITORING WELLS, NOVEMBER 2003
OLD DRY CLEANER SITE, 250 SOUTH MAIN STREET
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