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3.1 Basin Description
A description of the Study Area is provided in Bulletin 118 (California Department of Water Resources,
2003) with a significant portion of that description reprinted below for convenience. The Study Area, as
defined by the California Department of Water Resources (DWR), is part of the larger Santa Rosa Valley
Basin, which includes three subbasins, as shown in Figure 3-1: Santa Rosa Plain, Healdsburg Area, and
Rincon Valley.
3.1.1 Basin Boundaries and Hydrology
The Santa Rosa Valley occupies a northwest-trending structural depression in the southern part of the
Coast Ranges of northern California. This depression divides the Mendocino Range on the west from the
Mayacamas and Sonoma Mountains on the
east. The Santa Rosa Plain subbasin is
approximately 22 miles long and 0.2 miles
wide at the northern end; approximately
9 miles wide through the Santa Rosa area; and
about 6 miles wide at the south end of the
valley near the City of Cotati. The Study Area
is bounded on the northwest by the Russian
River Plain, approximately one mile south of
the City of Healdsburg and the Healdsburg
subbasin; low hills of the Wilson Grove
Formation Highlands groundwater basin flank
the remaining western boundary. The southern
end of the subbasin is marked by a series of
low hills which form a drainage divide that
separates the Santa Rosa Valley from the
Petaluma Valley basin south of Cotati. The
eastern subbasin boundary is flanked by the
Sonoma Mountains south of Santa Rosa and
the Mayacamas Mountains north of Santa
Rosa. The Rincon Valley subbasin is situated
east of the City and is separated from the Study
Area by a narrow constriction formed in rocks
of the Sonoma Volcanics.
The Study Area is drained principally by the
Santa Rosa and Mark West Creeks that flow
westward and collect into the Laguna de Santa
Rosa. The Laguna de Santa Rosa flows Figure 3-1: Santa Rosa Plain Subbasin and Other
Subbasins of the Santa Rosa Valley Basin
northward and discharges into the Russian
River. The boundary of the watershed near the
Study Area is shown in Figure 3-2. Average annual precipitation in the Santa Rosa Plain ranges from
approximately 28 inches in the south to about 40 inches in the north.
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Hydrogeologic Information

Water Bearing Formations

The Study Area has four main geologic units
which form the primary aquifers. These are the
sedimentary deposits of the Alluvium and Glen
Ellen Formation, the Wilson Grove Formation
(formerly Merced Formation), the Petaluma
Formation, and the Sonoma Volcanics. The
basin’s best water-producing units are stream
channels filled with alluvial sands and gravels;
basin-fill alluvium and alluvial fan deposits that
connect the Santa Rosa Plain with its bordering
hills; and massive sandstone units of the Wilson
Grove Formation extending beneath the basin
from the low western hills.
The Sonoma
Volcanics, a thick sequence of lava flows present
along the eastern boundary of the basin, and the
Petaluma Formation, a shale and sandstone unit
that extends beneath much of the deeper portions
of the basin, produce variable amounts of water.
The groundwater is not continuous because many
of the units only have lenses of water-bearing
material, and the valley is cut by northwest
trending faults. A geologic map, lithology model,
and stratigraphic model are shown in Figure 3-3
based on the work of Sweetkind, Taylor, McCabe,
Langenheim, & McLaughlin (2010).

Figure 3-2: Santa Rosa Plain Subbasin and
Watershed Boundary

Alluvium. Alluvial deposits blanket most of the Santa Rosa Valley. The deposits consist of poorly sorted
coarse sand and gravel, and moderately sorted fine sand, silt, and clay, and have a specific yield of 8 to 17
percent (DWR, 1982 as cited in DWR, 2003). The source of the fine sand may be the Merced Formation.
The older alluvial deposits are Late Pleistocene in age, are sometimes dissected, and have a maximum
exposed thickness of 100 feet (Cardwell 1958 as cited in DWR, 2003). The younger alluvium is a thin
veneer over the old, ranging from 30 to 100 feet thick, and is Late Pleistocene to Holocene in age. The
deposits are not perennially saturated, have low permeability, and are generally unconfined or slightly
confined (Cardwell 1958 as cited in DWR, 2003). Although the water quality is generally good for most
uses, there are few wells screened adjacent to the deposits (Cardwell 1958 as cited in DWR, 2003).
Glen Ellen Formation. The Glen Ellen Formation crops out extensively in the center of the Santa Rosa
Plain, and extends beneath the eastern hills (Cardwell 1958). In most places, it overlies the Merced
Formation, and in some places, the two formations are continuous, together housing the principal water
body in the basin (Cardwell 1958). The Glen Ellen Formation consists of partially cemented beds and
lenses of poorly sorted gravel, sand, silt, and clay that vary widely in thickness and extent (Cardwell
1958; DWR 1982).
This continental deposit is thought to be Pliocene to Pleistocene in age, and was deposited in structural
troughs so it varies in thickness from 3,000 feet to less than 1,500 feet on the west side of the valley
(Cardwell 1958). Some wells sourced from the Glen Ellen Formation are reported to produce more than
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Source: Sweetkind, Taylor, McCabe, Langenheim, & McLaughlin, 2010

Figure 3-3: Santa Rosa Plain Geologic Map, Lithology Model, and Stratigraphic Model
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500 gallons per minute (gpm), but for most wells, the specific capacities are less than 10 gpm/ft (Cardwell
1958). Most of the water under the Santa Rosa Plain is at water table conditions, but locally the water can
be confined in areas of folding and faulting. Since the unit crops out in favorable areas and has moderate
permeability (HLA 1978), recharge may occur fairly quickly, but it can be inhibited in areas of welldeveloped soils with hardpan (Cardwell 1958). Average specific yield for the Glen Ellen Formation is 3
to 7 percent (DWR 1982). It is tapped for domestic and some irrigation use.
Wilson Grove Formation. The Wilson Grove Formation is the major water-bearing unit in the basin. It
extends beneath the western hills, crops out along the western side of the valley from the Russian River
(Wilson Grove) south towards Petaluma, and dips beneath the center of the valley (Cardwell 1958). It is
Pliocene in age, and its thickness is estimated to range from 300 to greater than 1,500 feet. The Wilson
Grove Formation is a marine deposit of fine sand and sandstone, but has thin interbeds of clay and siltyclay, some lenses of gravel, and localized fossils (Cardwell 1958). Aquifer continuity and water quality
are generally very good, with well yields from 100 to 1,500 gpm (Cardwell 1958) and specific yields
from 10 to 20 percent (DWR 1982). Semi-confined to confined conditions may exist locally where clay
lenses occur. Recharge occurs in the southwest portion of the basin, but is not at the maximum because
much of the permeable soil is on slopes too steep for good recharge (DWR 1982). Some recharge may
occur from the overlying Glen Ellen Formation (HLA 1978).

Petaluma Formation. The Petaluma Formation consists of folded continental and shallow marine to
brackish-water deposits of clay, shale, and sandstone, with lesser amounts of conglomerate and nodular
limestone. Occasional thick beds of diatomite are present. Abundant clay characterizes this unit.
Hydrogen sulfide has been found in wells penetrating the Petaluma Formation in the Santa Rosa Plain.
The Petaluma Formation can yield moderate amounts of water when a well penetrates an appreciable
thickness of sand and gravel. However, because of the large amounts of clay that characterize the unit, it
has been assigned a low overall specific yield of from 3 to 7 percent (DWR 1982).
Sonoma Volcanics. The Sonoma Volcanics are of Pliocene age, and are exposed along the crest of the
Sonoma Mountains. In this area, the Sonoma Volcanics consists of a thick sequence of lava flows with
minor intrusive igneous rocks consisting of rhyolite, perlite, and rhyolite breccia. In some areas, such as
near Rodgers Creek, lava flows are interlayered with tuff, welded tuff, and volcanic sedimentary deposits,
such as tuffaceous sand and volcanic gravel. Large landslides have been mapped by in areas underlain by
Sonoma Volcanics. The Sonoma Volcanics has a highly variable specific yield. It is considered to be a
good water producer where unwelded tuff, scoria, and volcanic sediments are present. Normally,
consolidated rocks containing water only in fractures are not considered to have a specific yield.
However, for this report, the Sonoma Volcanics has been collectively assigned a variable apparent
specific yield of from 0 to 15 percent (DWR 1982).
Groundwater Level Trends

The Santa Rosa Plain groundwater subbasin, as a whole, is generally in balance, with increased
groundwater levels in the northeast contrasting with decreased groundwater levels in the south (DWR
1982). While analysis of groundwater level trends was not a primary objective of this effort, more recent
groundwater level data were collected from DWR’s Water Data Library. The Water Data Library data
from 1990 through 2012 (California Department of Water Resources, 2012) for wells within the Santa
Rosa Plain with at least 20 measurements are shown in Figure 3-4 and support the conclusion of
DWR(1982) that the basin is generally in balance through the generally stable groundwater levels.
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Figure 3-4: Historical Groundwater Surface Elevation, 1990 - 2012
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Groundwater Storage

The following information is based on available studies and reports at the time of writing; however, the
USGS is currently engaged in a study of the Santa Rosa Plain groundwater basin and is anticipated to
release a draft report with findings in 2013. The information below will be updated with the current
USGS findings during the next Plan update.
Groundwater Storage Capacity. The USGS estimated the gross groundwater storage capacity for the
Santa Rosa Plain basin to be about 948,000 acre-feet (AF) based on an average specific yield of 7.8
percent for aquifer materials at depths of 10 to 200 feet (Cardwell, 1958). The DWR performed a study of
the area and calculated a groundwater storage capacity for this basin to be approximately 4,313,000 AF
(DWR 1982). This calculation was made by dividing the approximate basin area into a grid of 193 cells,
ranging in size from 320 to 640 acres. Specific yield values were calculated for each cell using lithologic
and aquifer thickness data processed by the TRANSCAP computer program. In the DWR study, aquifer
thicknesses ranged from 50 to over 1,000 feet, with an average thickness of approximately 400 feet. The
values from the USGS study and the DWR study differ as Cardwell estimated storage for the upper 200
feet of the aquifer while DWR estimated storage for the full depth of the aquifer.
Groundwater in Storage. Using water level information for the spring of 1980 and the product of the
TRANSCAP program, the volume of groundwater in storage was estimated to be 3,910,000 AF (DWR
1982).
General Basin Water Quality

Similar to groundwater storage information, the following information on water quality is based on
available studies and reports and will be updated with the current USGS findings during the next update
to the Plan.
Characterization. On the western side of the basin, sodium and bicarbonate are the dominant cation and
anion in water from all depths (DWR 1982). Moving south along the western boundary, the shallow
waters have magnesium and calcium as the dominant cation, and in the deep zone (below 150 feet),
sodium dominates. In the vicinity of Windsor, magnesium chloride water is present in the shallow aquifer
to a depth of about 100 feet. In the Santa Rosa area, groundwater at all depths is characterized primarily
by sodium and magnesium bicarbonate types. In the Rohnert Park vicinity, groundwater in the deep zone
(below 150 feet) is characterized by sodium and calcium bicarbonate types (DWR 1982).
Impairments. According to a DWR study of the basin, few wells tested for water quality contained
constituents over the recommended concentration for drinking water (DWR 1982). Many wells produced
water with aesthetic problems, such as high concentrations of iron, manganese, or high hardness. Private
well owners questioned about groundwater quality reported many complaints about the color and/or taste
of the water. Although high iron, manganese, and hardness have been reported in groundwater from some
portions of the Santa Rosa Plain basin, the overall quality of groundwater in the Santa Rosa Plain is good.
With respect to agriculture, areas with elevated boron concentrations in groundwater (greater than
2.0 mg/L) have been reported south of Windsor and north of the City of Rohnert Park (DWR 1982).
Other localized impairments are shown by the SWRCB’s Groundwater Ambient Monitoring and
Assessment (GAMA) Program data results that track environmental monitoring wells and remediation
sites. These impairments are typically hydrocarbon (fuel) releases from leaking underground storage
tanks or solvent plumes from commercial and industrial sites.
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3.2 Existing Groundwater Quality for Salt and Nutrient Analysis
Available groundwater quality data from the USGS, California Department of Public Health (CDPH),
DWR, and the GAMA Program were collected for this effort, as described in Water Quality Dataset
Recommendation and Summary (RMC, 2011), included as Appendix C. Based on these available data,
key constituents were selected for further analysis as part of this Plan. The selected constituents were each
analyzed to develop a single estimate of basin-wide concentration. This concentration is intended solely
for use in the groundwater quality trend analysis described in Chapter 7.
Several different constituents were considered in the development of this Salt and Nutrient Management
Plan. Of these constituents, TDS and nitrate were selected for loading analysis based on:
•
•
•
•

The degree of loading of TDS and nitrate from anthropogenic sources
The potential for nonattainment of Basin Plan Objectives
The availability of data
Stakeholder input

Data were collected for other constituents where available, including general minerals, phosphorous,
boron, and arsenic. Guidance on monitoring of constituents of emerging concern (CECs) was developed
by a statewide panel of experts (the Blue Ribbon Panel). Per the Panel’s findings, no additional
monitoring of CECs was recommended based on the types of recycled water used in the basin (irrigation
only).
Table 3-1 summarizes the percentage of samples and the percentage of wells that exceed Basin Plan
Water Quality Objectives for TDS and nitrate, based on the full period of record for the data available for
this study (1945-2010), excluding wells specifically identified as “environmental monitoring wells”
which tend to be very shallow wells. As shown, the percentage of samples exceeding water quality
objectives is low, and in many cases, discreet sample results from wells that exceed the objectives also
had later samples showing results within the objective.
Table 3-1: Percentage of Samples and Wells Exceeding Basin Plan Water Quality Objectives
Constituent
TDS
Nitrate

Percentage of
Samples
4%

Percentage of
Wells
7%

1%

2%

Figures 3-3 and 3-4 present maps of average concentration of samples over the period 2006-2010 for TDS
and nitrate, respectively. Average concentrations at the wells are shown through individual dots, and
interpolated values are shown between the data points. The maps show generally good groundwater
quality across the basin. TDS concentrations are relatively higher in the Santa Rosa area and relatively
lower to the west, north, and south. The small number of wells which exhibit high TDS values are close
in vicinity to wells exhibiting lower concentrations showing the localized nature of higher TDS
concentrations. Nitrate concentrations are generally low across the basin. One location in the southern
portion of the basin shows higher nitrate concentration, but numerous wells in the immediate vicinity of
that well show lower concentrations. Given the limited data set used for baseline water quality conditions
and the lack of detail specifically regarding depth of samples, further generalizations were not developed
for this planning effort. Additional data collection as part of the recommended monitoring effort will help
with further water quality characterization and understanding.
A discussion of TDS and nitrate concentrations in groundwater, as well as groundwater flow patterns and
water budgets, is presented in the following subsections.
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Figure 3-5: Average TDS Concentrations at Wells and Interpolated Between Wells, 2006-2010
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Figure 3-6: Average Nitrate (as Nitrogen) Concentrations
at Wells and Interpolated Between Wells, 2006-2010
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3.3 Total Dissolved Solids
TDS concentrations are presented in Figure 3-5, based on the average concentration from samples
collected from 2006 to 2010, and in Table D-1 (Appendix D), based on all data utilized for this study.
While data from a greater time period were obtained, the most recent data (2006-2010) were utilized for
the analysis so as to best reflect current conditions. These concentrations can be compared to the
Secondary Maximum Contaminant Levels (SMCLs) for TDS. SMCLs are established based on nonhealth-related aesthetic qualities of appearance, taste, and odor. These secondary standards are
enforceable in California for community systems. The SMCLs for TDS are provided at three levels:
•

Recommended: 500 mg/L (Constituent concentrations lower than the Recommended contaminant
level are desirable for a higher degree of consumer acceptance.)

•

Upper: 1,000 mg/L (Constituent concentrations ranging to the Upper contaminant level are
acceptable if it is neither reasonable nor feasible to provide more suitable waters.)

•

Short Term: 1,500 mg/L (Constituent concentrations ranging to the Short Term contaminant level
are acceptable only for existing community water systems on a temporary basis pending
construction of treatment facilities or development of acceptable new water sources.) (CCR Title
22 Division 4 Chapter 15 Article 16 §64449)

The vast majority of the wells with samples analyzed exhibited low TDS concentrations. Overall, just
4 percent of the samples utilized for this study exceeded the Recommended SMCL. Most wells were
sampled more than once during the period, and 7 percent of the wells had at least one sample exceeding
the Recommended SMCL. Given a 3rd quartile value of 340 mg/l and an interquartile range of 120 mg/l,
values of greater than 520 mg/l may be considered outliers. There may be many explanations for these
outliers, including unusual screened depth; poor well construction; unusual current or historical land uses;
or quality control issues in sampling, analyzing, or recording the data. This small number of exceedances
is likely reflective of localized issues rather than regional TDS issues.

3.4 Nitrate
Nitrate concentrations (as nitrogen) are presented in Figure 3-6, based on the average concentration from
samples during the 2006 to 2010 time period, and in Table D-2 (Appendix D), based on all data utilized
for this study. These concentrations can be compared to the Maximum Contaminant Level (MCL) for
Nitrate (as N): 10 mg/L (CCR Title 22 Division 4 Chapter 15 Article 4 §64431). The MCL is set by
CDPH as close as technically and economically feasible to its Public Health Goal, which is established by
the Office of Environmental Health Hazard Assessment as the concentration in drinking water that does
not pose any significant risk to health, as derived from a human health assessment (California Department
of Public Health, 2011). The Public Health Goal for nitrate is also 10 mg/L and is based on the protection
of infants from the occurrence of methemoglobinemia, the principal toxic effect observed in humans
exposed to nitrate or nitrite (Office of Environmental Health Hazard Assessment, 1997).
The vast majority of the wells with samples analyzed exhibited low nitrate concentrations. Overall, only
1 percent of the samples utilized for this study exceeded the MCL. Most wells were sampled more than
once during the period, and 2 percent of the wells had at least one sample exceeding the MCL. Given a 3rd
quartile value of 2.9 mg/l and an interquartile range of 2.3 mg/l, values of greater than 6.4 mg/l may be
considered outliers. There may be many explanations for these outliers, including unusual screened
depth; poor well construction; unusual current or historical land uses; or quality control issues in
sampling, analyzing, or recording the data. This small number of exceedances is likely reflective of
localized issues rather than regional nitrate issues.
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3.5 Flow Patterns and Water Budget
Flow patterns and water budgets are important in understanding of how nitrate and TDS concentrations in
the basin can change over time. Inflows to the groundwater system can bring higher or lower quality
groundwater, increasing or reducing concentrations in the basin. Outflows from the groundwater system
can remove nitrates and TDS. The most complete picture of groundwater flow patterns and water budgets
available at the time of writing is presented in the Santa Rosa Plain Ground Water Model (California
Department of Water Resources, 1987) and in Evaluation of Groundwater Resources Sonoma County,
Vol 2: Santa Rosa Plain (California Department of Water Resources, 1982).
Groundwater generally flows from the foothills of the Sonoma and Mayacamas Mountains in the east
toward the Laguna de Santa Rosa (California Department of Water Resources, 1982), as shown in Figure
3-7. While these data are older, reflecting 1980 conditions, the same report showed similar flow patterns
through 1960 (Figure 3-8). This suggests overall regional flow patterns have changed little as a result of
relatively recent changes in the usage of groundwater.
3.5.1 Water Budget Methodology
The following subsection summarizes the methods used by DWR (1987) to develop the water budget
described in Section 3.5.2. In general, the budget is based on a groundwater model developed by DWR
through a 1983 contract with SCWA and the City of Rohnert Park. The model utilizes data available at
the time of development and includes calibration to historical groundwater levels in area wells. The
model was developed to be used to predict hydraulic heads and flow paths that might occur in the ground
water basin as a result of specified changes in pumping and recharge patterns.
Net Vertical Recharge
DWR’s estimate of net vertical recharge is based on precipitation, groundwater pumping, applied water,
and stream percolation. The estimate uses the following equation:
𝐴𝑄 = 𝐶 ∙ (𝑃 ∙ 𝐴 + 𝑊) + 𝐷 ∙ 𝑇 − 𝐺

where:

AQ = 6 month net vertical inflow or recharge in acre-feet
C = precipitation coefficient
P = 6 month precipitation in feet
A = surface area of cell in acres
W = 6 month applied water in acre-feet
D = stream percolation coefficient
T = 6 month initial estimate of stream percolation in acre-feet
G = 6 month total groundwater pumping in acre-feet
The formula results in estimated values for winter and summer net vertical recharge for each year of the
simulation.
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Source: DWR 1982

Figure 3-7: Groundwater Flow Patterns, 1980

Source: DWR 1982

Figure 3-8: Groundwater Flow Patterns, 1960
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Stream Recharge
As part of the model development and calibration process, DWR (1987) estimated recharge from streams.
This estimate was developed based on daily flow for 32 streams. Given a lack of gaging data for the
streams, daily flow was estimated using the following formula:

where:

𝑅𝑢 =

𝑃𝑢 𝐴𝑢
∙
∙𝑅
𝑃𝑔 𝐴𝑔 𝑔

Ru = Runoff from ungaged area
Rg = Runoff from gaged area
Pu = Precipitation on ungaged area
Pg = Precipitation on gaged area
Au = Area of ungaged area
Ag = Area of gaged area
The formula was applied using mean annual precipitation and flows from the USGS gaging station on the
Napa River near St. Helena (Source: DWR 1987). Percolation was estimated through the streambed by
developing stream cross-sections and estimating the wetted perimeter. The daily stream percolation to
groundwater was calculated using the following formula:

where:

𝐷𝑆𝑃 = 𝑙 ∙ 𝑤 ∙ 𝑘

DSP = daily stream percolation (cubic feet per day)
l = Channel length (feet)
w = Wetted perimeter (feet)
k = Estimated seepage rate (cubic feet per square foot per day)
The resulting daily stream percolation was modified through the model calibration process based on
groundwater level data.
Groundwater Pumping
DWR’s estimate of pumping is based on municipal usage obtained from local municipalities and on
estimates of industrial, rural, and agricultural usage. Estimates of industrial uses utilized employment
data from the State Employment Development Department and values from DWR Bulletin 124-2 which
estimated annual fresh water uses by county and by major industry group based on responses from
questionnaires. The estimates of rural domestic usage were based on the number of wells and the per
capita water use. The number of domestic wells was estimated based on USGS 7 ½ minute quad maps,
Sonoma County master well files and DWR well logs. The per capita water use estimate utilized values
for the area in DWR Bulletin 166-3. Agricultural pumping was developed by estimating crop water
demand and crop acreage. Surface water use for irrigation was taken into account for the pumping
estimates and was based on delivery data from SCWA.
3.5.2 Water Budget Estimates
DWR developed a groundwater budget as part of their Santa Rosa Plain Ground Water Model (California
Department of Water Resources, 1987). This groundwater budget is presented in Figure 3-9 and is based
on groundwater conditions at the time of the report. On an average annual basis, the groundwater budget
shows nearly equal contributions of recharge from surface recharge (14,435 acre feet per year or AFY)
and from streams (15,899 AFY). This total recharge (30,334 AFY) is partially balanced by groundwater
pumping (26,333 AFY), resulting in an estimated change in storage of approximately 4,000 AFY
(California Department of Water Resources, 1987).
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Figure 3-9: Groundwater Budget per DWR Santa Rosa Plain Ground Water Model

3.6 Groundwater Quality and Impaired Surface Water Bodies
Four water bodies in the Plan Area have been determined by the State of California to contain pollutants
at levels that exceed protective water quality standards and have been placed on the State’s Section 303(d)
list as required by the Federal Clean Water Act. These water bodies are:
•
•
•
•

Laguna de Santa Rosa
Lower reach of the Russian River, Guerneville Hydrologic Sub Area
Mark West Creek
Santa Rosa Creek

Additional details on the 303(d) listings are provided in Figure 3-10 and Table 3-2.
Of the pollutants listed in Table 3-2, nitrogen is discussed extensively in this SNMP. Of the remaining
constituents, mercury and phosphorus are the only constituents that could potentially exist in a state that
could migrate into soil or groundwater with recharging surface water. As discussed in Section 3.2,
mercury and phosphorus were not selected for loading analysis. This decision is supported by recent
groundwater quality analyses reported in a Scientific Investigations Report as part of the GAMA
program, which found 0% of the 401 wells included in that study exceeded the MCL for mercury
(Kulongoski, Belitz, Landon, & Farrar, 2010). While the GAMA Scientific Investigations Report did not
discuss phosphorus, an earlier Data Series Report indicated that dissolved phosphorus was measured in 22
wells at concentrations that ranged from 0.008 to 0.559 mg/L (Kulongoski, Belitz, & Dawson, 2006).
Additionally, phosphorus is largely retained in soil through adsorption, limiting the migration of
phosphorus to groundwater and onward towards surface water discharge, within the sorption capacity of
the soil (Domagalski & Johnson, 2012).
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Both
the
TMDL
process
and
the
implementation of this Salt and Nutrient
Management
Plan
will
benefit
from
coordination as they move forward and more
information regarding basin water quality is
obtained.

Source: (State Water Resouces Control Board , 2011)

Figure 3-10: Surface Water Bodies on
2010 303(d) List
Table 3-2: Surface Water Bodies on 2010 303(d) List
Water Body
Laguna de Santa Rosa

Lower Russian River,
Guerneville Hydrologic Sub Area
Mark West Creek
Santa Rosa Creek

Pollutants
Indicator bacteria
Mercury
Nitrogen
Dissolved oxygen
Phosphorus
Sedimentation/Siltation
Water temperature
Indicator bacteria
Sedimentation/Siltation
Water temperature
Sedimentation/Siltation
Water temperature
Indicator bacteria
Sedimentation/Siltation
Water temperature

Schedule

Est. TMDL completion in 2012,
except 2019 for mercury

Est. TMDL completion in 2019,
except 2012 for indicator bacteria
Est. TMDL completion in 2012
Est. TMDL completion in 2012

Source: (State Water Resouces Control Board , 2011)
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