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FiveYear Plan

| ntroduction

Fiscal Year (FY) 2006-07 will mark the fifth year of the coordinated implementation of the
Surface Water Ambient Monitoring Program (SWAMP). The Central Coast Ambient
Monitoring Program (CCAMP) conducts SWAMP monitoring for the Central Coast Water
Board and receives the bulk of its funding through SWAMP. A general description of the
monitoring efforts that will be implemented in Region 3 through CCAMP over the next five
yearsis provided in this document. Specific monitoring planned for 2006-07 is described in
more detail.

The basic CCAMP study design has been in place since the inception of the CCAMP program in
1998. CCAMP employs atributary-based approach to characterize all mgjor waterbodiesin the
Region, aswell aslarger tributary inputs to those waterbodies. Long-term monitoring sites are
selected at major tributary inputs and at the mainstem upstream of each tributary input, and
“focused” monitoring sites are placed at other locations of interest in the watershed (such as
above and below specific land uses, point sources, best management practices, or other areas in
need of characterization).

The CCAMP program monitors and assesses al major waterbodies in the Region using two
monitoring strategies: 1) coastal confluences monitoring, which involves long term trend
monitoring at the lower ends of all of the larger coastal streams and riversin the Region, and 2)
watershed rotation area monitoring, where the Region is divided into five watershed areas and
tributary based sampling is conducted each year in one of the areas (Figure 1). Over afive year
period al of the Hydrologic Unitsin the Region are monitored and evaluated. Watershed Stes
are revisited on afive year basis, allowing detection of change over time.

One of the primary purposes of CCAMP is to support the Clean Water Act 303(d) listing process
and the 305(b) water quality assessment report. Assessment is consistent with the State’ s 303(d)
Listing Policy (2004), in following one of two decision-making approaches to determine if
beneficial uses are supported: 1) percent exceedance of water quality criteria or other accepted
standards, using abinomial distribution (10% exceedance with 90% certainty), or 2) a weight-of-
evidence approach, where data from multiple types of monitoring (biological, physical and
chemical) are considered to evaluate beneficial use support. This latter approach is particularly
important when evaluating problems for which no water quality criteriaexist.

CCAMP datais also heavily used by permit staff, enforcement staff, and others for regulatory
and management decision-making. The CCAMP program addresses a wide variety of water
guality parameters and beneficial use questions with the intent providing information to inform
further action by agency staff. The sampling design strives to provide a maximal amount of
information within one sampling framework to support this broad mission. Further fdlow-up
through enforcement staff, TMDL staff or others provides additional detail to understand the full
scope of problems identified by CCAMP.



CCAMP Mission and Goals

The CCAMP mission statement is to collect, assess and disseminate water quality information to
aide decision makers and the public in maintaining, restoring and enhancing water quality and
associated beneficial usesin the Central Coast Region. General programmatic goals of the
CCAMP monitoring program are to:

e Determine the status and trends of surface, estuarine and coastal water quality and
associated beneficia usesin the Central Coast Region

e Coordinate with other data collection efforts

e Provideinformation in easily accessible forms to support decision-making

The scope of CCAMP monitoring activitiesin estuarine and marine areas is minimal because of
program funding constraints. Characterization of these areas is being undertaken primarily
through grant funding, restructured permit monitoring and collaboration with other agency
programs. Within the five year period addressed by this work plan, no SWAMP funds are
anticipated for regional assessment work in estuaries or marine areas.

CCAMP Monitoring Questions and Obj ectives

CCAMP questions have been adapted from those posed in the 1999 SWAMP Site-Specific
Monitoring Guidance related to beneficial use support. For each question, we have identified
objectives, one or more associated beneficial uses, applicable water quality criteriathat address
these objectives, and the monitoring approach we are following. In addition, we have identified
the limitations associated with our monitoring approach. We are screening widely for beneficial
use support under a uniform monitoring strategy that is consistent with the requirements of the
303(d) listing policy. Given program funding and staffing, this maximizes the information we
provide to decision-makers for their use and further investigation.

Isthereevidencethat it isunsafeto swim?

Are swimming conditionsimproving or getting wor se?

Beneficial Use: Water Contact Recreation (REC-1)

Objective(s): At sitesthroughout water bodies that are used for swimming, or that drain to areas
used for swimming, screen for indications of bacterial contamination by determining percent of
samples exceeding adopted water quality objectives and EPA mandated objectives. Screen for
statistically significant annual trends at sites where at least two years of data has become
available, using Seasonal Kendall or other non-parametric tests for significance. CCAMP data
aswell as data collected by local agencies and organizations will be used to assess shoreline and
creek conditions.

Monitoring Approach: Monthly monitoring for indicator organisms (e.g. E. coli, feca
coliform, Enterococcus sp.); compilation of other data sources



Assessment Limitations: CCAMP currently samplesfor E. coli, fecal coliform and total
coliform; assessments are typically based on these parameters. Trend assessment is conducted
only where at least two years of monthly data are available for analysis.
Criteria:

e 10% of total samples over 400 MPN/100 mL fecal coliform

e 10% of total samplesover 235 MPN/100 mL E. coli

o Statistically significant annual trends, based on Seasonal Kendall or other non-parametric

tests for significance.

Isthereevidencethat it isunsafeto drink the water ?
Isthere evidencethat drinking water quality isimproving or getting wor se?
Beneficial Use: Municipal and Domestic Water Supply (MUN)
Objective(s): At sitesthroughout water bodies that are sources of drinking water or recharge
ground water, determine percent of samples that exceed drinking water standards or adopted
water quality objectives used to protect drinking water quality. Screen for statistically significant
annual trends at sites where at |east two years of monthly data has become available,
Monitoring Approach: Monthly sampling for nitrate and pH.
Assessment Limitations: At thistime, CCAMP does not sample for metals or organic
chemicalsin water; assessment is based on objectives for conventional parameters only.
Criteria:

e Nitrate (as N) over 10 mg/L

e pH under 6.5 or above 8.3

o Statistically significant annual trends, based on parametric or non-parametric tests for

significance, as appropriate.

Isthereevidencethat it isunsafe to eat fish or other aquatic resour ces?

Beneficial Uses: Commercia and Sport Fishing (COMM), Shellfish Harvesting (SHELL)
Objective(s): At siteslocated near the lower ends of streams and rivers, and in lakes, enclosed
bays and estuaries, screen for chemical pollutants by determining the concentration of chemical
contaminants in fish and shellfish samples, and assessing whether samples exceed several critical
threshold values of potential human impact (advisory or action levels).

Monitoring Approach: Fish and mussd tissue collection and chemical analysis

Assessment Limitations: The typical array of chemicals analyzed by the SWAMP program
does not contain most currently applied pesticides, pharmaceuticals, and numerous other
synthetic organic chemicals. At thistime, sampling does not occur with sufficient sample count
or regularity to conduct trend assessment at most sites. Because of funding shifts, sampling is
primarily conducted through the SWAMP Statewide bioaccumulation sampling strategy;
congquently sampling location does not necessarily coincide with watershed rotation
monitoring. CCAMP opportunistically evaluates data collected through SWAMP, grant projects,
and other sources.

Criteria:



e Exceedances of Office of Environmental Health Hazard Assessment Criteria, U.S. Food
and Drug Administration Action Levels (USFDA, 1984) or National academy of
Sciences Guidelines for fish and shellfish tissue (NAS, 1973)

Isthere evidence that aquatic lifeisnot protected?
Aretheresignificant trendsin conditionsfor aquatic life?
Beneficial Uses. Cold Freshwater Habitat (COLD); Warm Freshwater Habitat (WARM);
Spawning (SPAWN)
Objective(s): At sites along the main stem and at the lower ends of major tributaries of streams
and rivers, screen for indications of water quality and sediment degradation for aquatic life and
related uses, using several critical threshold values of toxicity, biostimulation, benthic
community condition, habitat condition, and physical and chemical condition.
Monitoring Approach: Spring synoptic sampling for sediment and water column toxicity,
sediment chemistry, benthic invertebrate assemblages, and associated habitat quality. Toxicity
Identification Evaluation and/or chemistry follow-through for toxic sites. Monthly conventional
water quality monitoring for nutrients, dissolved oxygen, pH, turbidity and water temperature.
Pre-dawn or 24-hour continuous sampling for dissolved oxygen sags.
Assessment Limitations:. CCAMP samples sediment for an array of metals and organic
chemicals commonly analyzed by the State Mussel Watch Program. This array does not contain
all currently applied pesticides, pharmaceuticals, and numerous other synthetic organic
chemicals. Habitat sampling is conducted only in association with benthic invertebrate sampling
and is not comprehensive. Trend assessment is limited to data with sufficient sample count for
statistical reliability (primarily monthly chemical sampling and bioassessment), at sites where at
least two years of data has become available.
Critera:
e Sediment or water toxicity effects significantly greater than reference tests and survival,
growth, or reproduction less than 80% of control
e Sediment concentrations of organic chemicals above detection limits
e Tissue concentrations of organic chemicals over established U.S. Fish and Wildlife and
National Academy of Sciences guidelines for protection of aquatic life. Tissue
concentrations for chemicals without guidelines above detection limits.
e Dissolved oxygen levels lower than 7.0 mg/L in cold water streams and 5.0 mg/I in warm
water streams
pH levels lower than 7.0 or above 8.5
Unionized ammonialevels over 0.025 mg/L as N
Biostimulatory risk rank falls above scoring range of high quality sites (>0.4)
Index of Biotic Integrity falls below scoring range of high quality sites (<6.0)
Statistically significant annual trends, based on parametric or non-parametric tests for
significance, as appropriate.

Isthere evidencethat water isunsafefor agricultural use?
Isthereevidence of trendsin water quality for agricultural uses?
Beneficial Use: Agricultural supply (AGR)



Objective(s): At sites throughout waterbodies that are used for agricultural purposes, determine
percent of samples with concentrations of chemical pollutants above screening values or adopted
water quality objectives used to protect agricultural uses. Screen for statistically significant
annual trends at sites where at least two years of data have become available.
Monitoring Approach: Monthly sampling for nutrients and salts.
Assessment Limitations:. CCAMP does not typically sample for all of the parameters identified
in the Central Coast Water Quality Control Plan for protection of agricultural beneficial uses.
Criteria:

e pH below 6.5 or above 8.3

e Electrical conductivity over 3000 for salinity

e Chloride over 106 mg/L
Boron over 5.0 mg/L
Sodium over 69 mg/L
Ammonium over 30 mg/L
Nitrate over 30 mg/L as N
Statistically significant annual trends, based on parametric or non-parametric tests for
significance, as appropriate.

I sthere evidence of impairment to aesthetics or other non-contact recr eational uses?
Beneficial Use: Non-Contact Water Recreation (REC-2)
Objective(s): At sites throughout waterbodies that are used for non-contact recreation, screen
for indications of bacterial contamination by determining the percent of samples exceeding
adopted water quality objectives and assess aesthetic condition for protection of non-contact
water recreation
Monitoring Approach: Monthly sampling for pathogen indicator organisms (E. cali, total and
fecal coliform); monthly qualitative assessment of % algal cover, presence of scum, odor, trash
etc.
Assessment Limitations: Qualitative data may have relatively large sampling error.
Criteria:

e pH under 6.5 or over 8.3
10% of samples over 4000 MPN/100 ml fecal coliform
Dry weather turbidity persistently over 10 NTU
Algal cover persistently over 25%
Scum, odor, trash, oil films present

General Characterization of the Central Coast Region

A summary of water quality and general characteristics of each of the Hydrologic Units of the
Central Coast Region is provided in Appendix A. Each of these Hydrologic Units (and several
larger Hydrologic Subareas) is monitored continuously (monthly) at along-term coastal
confluence site, just above satwater influence. The Santa Maria and Soda Lake Hydrologic
Units, the rotational areas for 2006-07, are also described in the Annual work plan portion of this
document.



Intra- and Inter-agency Coordination

CCAMP staff is coordinating with other Region 3 staff and other programs to ensure consistency

with SWAMP in data gathering methods, data quality objectives, and data reporting formats.

Table 1 summarizes monitoring activitiesin Region 3.

Table 1. Intra- and I nter-agency monitoring in coordination with CCAMP.
©
s 3. |5
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Monitoring Monitoring Program description Available Data Format o4 s < 8
Activity o |2 |3 |y
= O >
< | < S o =3
EQ B c
|3, 558"
|28 sg 8
3 188589 8%
CCAMP CCAMP watershed rotation monitoring. R3 has datain electronic format X X X
(SWAMP compatible)
CCAMP CCAMP coastal confluences monitoring at Ongoing. R3 has datain electronic X X X
creek mouths. format (SWAMP compatible)
TMDL TMDL monitoring for loading assessments Data currently being collected and X
in Region 3 streams including Pajaro, Aptos, | planned over the next several years.
San Lorenzo, Chorro, Los Osos, San Luis R3 has most data available in
Obispo, Santa Maria and a number of electronic format
tributary streams.
Cooperative Agriculture monitoring isrequired in Program provides datato CCAMP in X X X
Monitoring association with irrigation discharge waiver SWAMP batch upload format and has
Program for a SWAMP reviewed QAPP
Agriculture
Grant Projects Contractors are required to meet with Region | Datawill be submitted in electronic X X X
3 quality assurance staff in the first quarter of | format using SWAMP batch upload
the grant, to discuss devel opment of the templates. Most QAPP are SWAMP
QAPP, Monitoring Plan, and data reviewed.
management.
Sanctuary This grant project is accumulating multiple SWAMP batch upload format; data X X X
Integrated data sources into the SWAMP batch upload sources are evaluated for consistency
Assessment and | format for assessment purposes with SWAMP QAPP
Monitoring
Project (SAM)

CCAMP Monitoring Approaches

The CCAMP strategy of establishing and maintaining permanent long term monitoring sites
provides aframework for trend analysis and detection of emerging water quality problems.

CCAMP uses a variety of monitoring approaches to characterize status and trends of watersheds.

The CCAMP program design includes monthly monitoring for conventional water quality
(CWQ) and flow at all sites. At asubset of sites, generally selected based on availability of

funds and hydrogeomorphological considerations or special interest (such as known discharges

or existing TMDLSs) other monitoring approaches are applied. These include toxicity, sediment



chemistry, tissue chemistry, benthic macroinvertebrate and habitat assessment. Asfunding
increases these additional monitoring approaches will be applied to more sites.

In order to develop a broad picture of the overall health of watersin Region 3, asimilar baseline
monitoring approach is applied in each watershed and coastal confluence site. This provides
data comparability across the Region and allows for prioritization of problems across arelatively
large spatial scale. Watershed characterization involves three major components. acquisition and
evaluation of existing data, monitoring of surface water and habitat quality, and developing a
watershed assessment based on findings.

Evaluation of existing sour ces of data

Existing sources of data are evaluated for pollutants of concern, historic trends, data gaps, etc.
These include Department of Health Services, USGS, Department of Fish and Game,
Department of Pesticide Regulation, Toxic Substances Monitoring Program, NPDES discharge
data, and other sources. Data from County, City, and other selected programs are aso acquired.
CCAMP aso utilizes previous CCAMP data as well as data collected by other Regional Board
monitoring programs, including the irrigated agriculture waiver monitoring program, stormwater
monitoring programs and TMDL monitoring. Selected datais compiled into the CCAMP data
base format and used along with current data collected by CCAMP to evaluate criteria
exceedances, pollutant levels which warrant attention, beneficial use impairment, and other
pertinent information. These data are also evaluated prior to initiation of monitoringin a
watershed rotation areas to determine if the site list needs to be modified.

General monitoring design

Monitoring sites selection is based on several factors. For al sites (rotation area and coastal
confluence) safe, all-weather accessis a priority for monthly conventional water quality
monitoring activities. Many sites are located at bridges where sampling devices can be
suspended during periods of high flow. Watershed site selection targets the primary discharge
point of the watershed, the discharge of major tributary which drains the watershed, and multiple
locations along the main stem usually upstream from mgjor tributary inputs. Some sites are also
located above and below areas of significant human activity, including urban devel opment,
agriculture, and point source discharges.

Watershed rotation monitoring began in 1998 in the Pgjaro watershed. The watershed rotation
schedule moves from the Pgjaro and Big Basin area, to the Salinas, the Santa Maria, the Santa
Barbara coast, and finally the Santa Lucia coast, over the course of five years. Monthly
watershed rotation area monitoring begins in January of agiven year and extends 15 months. At
asubset of the watershed rotation area sites additional monitoring is conducted. Rapid
bioassessment for benthic invertebrates is conducted upstream of conventional water quality sites
(100m), out of the immediate influence of bridges in two consecutive springs (April — June).
Sediment toxicity is also collected at thistime. Water column toxicity is conducted at
conventional water quality sampling locations twice annually, in wet and dry season flows.
Sediment chemistry is conducted at the end of the fiscal year, in June, and is limited by
remaining laboratory contract funds.



Coastal confluence monitoring was initiated in 2001 at 33 of the Region’s coastal streams and
rivers. Coastal confluences program sites were selected based on watershed size and/or known
water quality concernsin the watershed. Sampling sites are located on the lowest reach of the
creek or river but above the coastal lagoon and tidal influence whenever possible. Site selection
is constrained by site accessibility. Monthly conventional water quality monitoring is ongoing at
these sites. When funding allows additional monitoring includes bioassessment for benthic
invertebrates, toxicity and sediment chemistry. Continuous monitoring of these waters just
upstream of their confluence with the Pacific Ocean is used for long term trend analysis,
information on pollutant loading to the ocean, and to provide regular information on watersheds
that are not the focus of the current watershed rotation area monitoring.

Monitoring Methods

CCAMP uses a variety of monitoring approaches to characterize status and trends at monitoring
sites. The CCAMP program design includes monthly monitoring for conventional water quality
(CWQ) and flow at all sites. At a subset of sites other monitoring approaches are applied. These
include sediment chemistry and toxicity, tissue chemistry, benthic macroinvertebrate assessment
and habitat assessment.

Conventional Water Quality

Basic conventional pollutants are monitored monthly at all coastal confluence and watershed
rotation sites following the CCAMP SOP (Puckett, 2002). Monthly sampling provides an
opportunity to evaluate seasonal variability aswell as avariety of flow conditions.. Samplingis
maintained on an even monthly interval without regard for timing of weather events. Even-
interval sampling can be evaluated for long-term trends using time-series analysi s techniques,
such as the Mann-Kendall or seasonal Kendall tests described by the U.S. EPA in its guidance on
Nonpoint Source Monitoring (EPA 1997).

CCAMP uses amulti-analyte probe to measure severa parametersin the field, and collects grab
samplesto be analyzed by the Regional Board' s contract laboratory. A Hydrolab DS4a multi-
analyte probe is used to collect datafor dissolved oxygen, pH, water temperature, turbidity,
conductivity, salinity and chlorophyll a. All field equipment is calibrated using certified
calibration standards and following the manufacturer specifications prior to and following each
sampling event. Calibration records are maintained at the Region 3 laboratory and are used to
determine instrument accuracy. Field probe measurements are stored electronically in the field
and downloaded directly to the database. All field measurements (100%) are checked against the
field data sheet for accuracy. In the field, observations of air temperature, algal growth, scum,
odor, and other indications of water and habitat conditions are also recorded.

Flow is estimated using a number of means. Wherever possible, sites are located near existing
county and USGS gages. At other sites, flow is directly measured using atop setting rod and
pygmy bucket wheel. Flow measurements are taken at a minimum of ten locations across a
transect; if the wetted width is more than 20 feet additional measurements are taken. When flow
isnot measurable it is estimated using stream profiles, stage gages and flow calibration curves.
In some locations flow measurements are not possible.



Samplesto be analyzed by the Regional Board’s contract laboratory are collected at each sitein
clean bottles provided by the contract laboratory. Blind field replicates are collected for 5% of
samples collected. Water samples are bottled as appropriate and held at 4°C, before being
transferred to the laboratory for analysis. Chain-of-Custody (COC) documentation is maintained
for al samples. Samples are analyzed for anal ytes shown in Table 2. Quality assurance
procedures at the laboratory are consistent with SWAMP approved quality assurance
requirements and follow U.S. EPA approved methods (BC Laboratories 2006). The SWAMP
Quality Assurance Program Plan specifies target reporting limits for specific analyses (Puckett
2002).

Table 2. Conventional water quality parameters and methods

Analyte Method
Nitrateas N EPA 300.0
Nitriteas N EPA 353.2
Tota Ammoniaas N EPA 350.1
Total Phosphorus as P EPA 365.4
Orthophophate as P EPA 365.1
Total Dissolved Solids EPA 160.1
Fixed and Volatile Dissolved Solids EPA 160.4
Hardness as CaCO3 SM 2340B
Total Suspended Solids EPA 160.2
Fixed and Dissolved Suspended Solids EPA 160.4
Calcium EPA 200.7
Magnesium EPA 200.7
Boron, dissolved EPA 200.7
Sodium EPA 200.7
Chloride EPA 300.0
Tota and Fecal Coliform 25-tube dilution
E. coli Colilert

Benthic Macroinvertebrate and Physical Habitat Sampling

Benthic macroinvertebrate assemblages are indicators of stream health. Different species of
invertebrates respond differently to water pollution and habitat degradation and provide
information on biological integrity. Benthic macroinvertebrate community assemblageswill be
sampled at nine coastal confluence sites and five Santa Maria watershed rotation sites. There are
severa sitesin the lower Santa Mariaand Oso Flaco watersheds that are monitored by the Ag
waiver program. Benthic invertebrates are collected each spring at these sites and this datais
available in SWAMP importable formats.

Benthic macroinvertebrate communities are sampled using protocols and quality assurance
guidance modified from Western Environmental Monitoring and Assessment Program
(WEMAP) protocols and is currently being reviewed by SWAMP for statewide approval. These
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standard operating procedures will be available by the 2007 monitoring season. Two samples are
collected from each site. At al sites, acomposite sample is collected using a multi-habitat
approach in which one sampleis collected at each of eleven transects evenly spaced throughout a
150 meter reach. When riffle habitat is available a second composite sampleis collected from
eight randomly identified one by one foot quadrates within the riffles. This sample collection
methodology is called targeted riffle. When stream morphology limits riffle habitat, the second
composite sample targets stream margins. One grab is collected at each of eleven transects
evenly spaced throughout a 150 meter reach; each of these is collected by alternating between
margin and center habitats.

Physical habitat quality is assessed at each sampling reach according to State protocols, using the
habitat assessment scoring methods devel oped by the SWAMP bioassessment committee, and
modeled after the WEMAP protocol for physical habitat. The habitat of the creek reach of
interest is characterized according to geomorphic parameters, including bankful width, slope,
particle size, sinuosity, depth and other features. Geomorphic characteristics, drainage area and
upstream river miles are considered during data evaluation.

Sediment Chemistry

Some organic chemicals are found adhered to fine sediments; metals can also be found at
elevated concentrations in sediment. Organic chemicals and metals may also bioaccumulatein
the tissues of aguatic organisms and at elevated concentrations can be directly toxic. The Central
Coast Basin Plan has a narrative objective for pollutants in sediment, and therefore CCAMP
utilizes several peer-reviewed criteria to evaluate sediment data for probable effects, including
NOAA Effects Range Medium values (ERMs) (Long, et a, 1998) and Florida Probable Effects
Levels (PELs) (MacDonald et al., 1992, 1996). Laboratory analysisincludes polyaromatic
hydrocarbons, organochlorine and organophosphate chemicals, metals, particle size distribution,
and total organic carbon. The SWAMP Quality Assurance Management Plan (QAMP) contains
detailed information on QAQC procedures, methods and reporting limits (Puckett 2002).

Toxicity Sampling

CCAMP staff will collect two water samples and one sediment sample for toxicity analysis at
five watershed rotation area sites and at nine coastal confluence sites. For sediment toxicity, pre-
cleaned Teflon™ scoops are used to collect the top 2 cm of sediment from five or more locations
at each site. The scooped samples are collected in a pre-cleaned glass compositejar. The
sampleis subsequently homogenized thoroughly and aliquoted into pre-cleaned samplejars (as
appropriate) for chemical or toxicological analysis. Samples are then stored at 4°C and shipped
with appropriate COC and handling procedures to the anal ytical laboratories. Bed sediment
sampling procedures are detailed in the SWAMP QAMP (Puckett 2002).

Tenrday sediment toxicity testing is performed at the UC Davis— Granite Canyon Marine
Pollution Control Laboratory using Hyalella azteca according to standard EPA protocols (EPA
2000). For each sediment sample, eight replicates each containing 10 H. azteca individuals are
tested. Endpoints recorded after ten days are survival and growth (asdry weight). The Granite
Canyon quality assurance/quality control procedures and standard operating procedures in the
SWAMP QAMP provide more information on these anal yses (Puckett 2002).
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CCAMP staff collects water samples for toxicity analysis, targeting both wet weather (November
—January) and base flows (May — July). Three test species are used for each sampling event;
Ceriodaphnia dubia (water fleas), Pimephales Promelas, (fathead minnows) and Selanastrum
capricornatum (algal species). Water collection follows SWAMP Standard Operating
Procedures (SOP). Five percent of samples are collected in duplicate for quality assurance
purposes. Samples are stored at 4°C and shipped with appropriate COC and handling procedures
to the analytical laboratories.

12



Beneficial use assessment
In the Central Coast Region’s Basin Plan (CCRWQCB 1994), virtually all major rivers and

streams and their immediate tributaries are designated for commercial and sport fishing, contact
and non-contact recreation, groundwater recharge, municipal and domestic supply, cold water
fisheries, spawning, and migration beneficial uses. Many also support threatened and
endangered species and biological habitats of special significance. Because these important
beneficial uses tend to be universal in the Region and require most stringent water quality
objectives, the CCAMP suite of indicators targets these beneficia uses particularly, and is
applied uniformly to all sites.

CCAMP Monitoring Sites

Locations to be monitored for each of five watershed rotation years and for ongoing coastal
confluences monitoring are shown in Table 3. All sites are monitored for conventional water
quality. A subset of these sitesis monitored for benthic macroinvertebrates, sediment chemistry,
toxicity, and tissue bioaccumulation.
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Table3. Central Coast Ambient Monitoring Program Site List

Rotation

Y ear HSA |Waterbody SiteTag Site Description

Ongoing | 30413 |Aptos Creek BO4APT BO4APT-Aptos Creek @ Spreckles Drive

Ongoing | 30420 |Gazos Creek BO4GAZ BO4AGAZ-Gazos Creek above lagoon @ Highway 1
Ongoing | 30412 |San Lorenzo River BO4ALOR B04LOR-San Lorenzo above estuary @ Laurel Street
Ongoing | 30411 [Scott Creek B04SCO [304SCO-Scott Creek Lagoon @ Highway 1

Ongoing | 30413 [Soquel Creek B04SOK  B04SOK-Soquel Creek @ Knob Hill

Ongoing | 30411 |Waddell Creek BO4AWAD BO4WAD-Waddell Creek Lagoon @ Highway 1
Ongoing | 30510 |Pajaro River BO5THU BO5THU -Pajaro River @ Thurwachter Bridge

Ongoing | 30700 |Carmel River BO7CML BO7CML-Carme River @ Highway 1

Ongoing | 30800 [Big Creek BOBBGC B08BGC-Big Creek above Highway 1

Ongoing | 30800 [Big Sur River BO8BSR B08BSR-Big Sur River @ Andrew Molerafoot bridge
Ongoing | 30800 |Willow Creek B0BWLO BOBWLO-Willow Creek @ Highway 1

Ongoing | 30910 |Salinas River (Lower) BO9DAV [B09DAYV -Sdlinas River @ Davis Road

Ongoing | 30910 |Old Salinas River BO9OLD B090OLD-0ld Sdlinas River @ Monterey Dunes Way
Ongoing | 30910 [Tembladero Slough BO9TDW BO9TDW-Tembladero Slough @ Molera Road

Ongoing | 31012 |Arroyo dela Cruz Creek B10ADC B10ADC-Arroyo delaCruz @ Highway 1

Ongoing | 31031 |Arroyo Grande Creek(below res.) B10ARG B10ARG-Arroyo Grande Creek @ 22nd Street

Ongoing | 31026 |Pismo Creek B1OPIS  B10PIS-Pismo Creek above Highway 101

Ongoing | 31025 [San Luis Obispo Creek B10SLB 310SLB-San Luis Ohispo Creek @ San Luis Bay Drive
Ongoing | 31014 |Santa Rosa Creek B10SRO B10SRO-Santa Rosa Creek @ Moonstone Drive
Ongoing | 31013 [San Simeon Creek B10SSC [B10SSC-San Simeon Creek @ State Park foot bridge
Ongoing | 31022 |Chorro Creek B10TWB B10TWB-Chorro Creek @ South Bay Boulevard
Ongoing | 31210 |Santa Maria River B12SMA B12SMA-Santa Maria River above Estuary

Ongoing | 31300 [San Antonio Creek B13SAl  B13SAl-San Antonio Creek @ San Antonio Road West
Ongoing | 31410 [Santa Y nez River(below res.) B14SYN B14SYN-SantaYnez River @ 13th Street

Ongoing | 31532 |Arroyo Burro Creek B15ABU B15ABU-Arroyo Burro Creek @ Cliff Drive

Ongoing | 31531 |Atascadero Creek(315) B15ATA B15ATA-Atascadero Creek @ Ward Drive

Ongoing | 31534 |Carpinteria Creek B15CRP  B15CRP-Carpinteria Creek below Carpenteria Ave
Ongoing | 31534 |Franklin Creek B15FRC B15FRC-Franklin Creek @ Carpenteria Avenue

Ongoing | 31510 |Canadadela Gaviota B15GAV B15GAV-Canadadela Gaviota @ State Park entrance
Ongoing | 31532 [Mission Creek B15MIS B15MIS-Mission Creek @ Montecito Street

Ongoing | 31534 |Rincon Creek B15RIN  B15RIN-Rincon Creek @ Bates Road, u/s Highway 101
Ongoing | 31510 [Jalama Creek B15JAL  B15JAL-Jalama Creek u/s County Park @ Rail Road Trussels
Ongoing | 30800 |Little Sur River BOBLSR BOBLSR-Little Sur River @ Highway 1

2006 30600 |Carneros Creek BO6CAR BO6CAR-Carneros Creek in Los Lomas @ Blohm Road
2006 30910 |Salinas Reclamation Canal BO9ALD BO9ALD-Salinas Reclamation Canal @ Boranda Road
2006 30910 |Salinas Reclamation Canal BO9ALU B09ALU-Salinas Reclamation Canal @ Airport Road
2006 30981 |Atascadero Creek(309) BO9ATS B09ATS-Atascadero Creek @ Highway 41

2006 30910 |Sdlinas Reclamation Canal BO9AXX BO9AXX -Salinas Reclamation Canal Storm Drain @ Airport Road
2006 30940 |Salinas River (Mid) BO9DSA B09DSA-Sdlinas River d/s San Ardo @ Cattleman Road
2006 30920 |Gabilan Creek BO9GAB B09GAB-Gabhilan Creek @ Independence and East Boranda
2006 30930 |Salinas River (Mid) BO9GRN B09GRN-Sdinas River @ EIm Road in Greenfield

2006 30940 |Salinas River (Mid) BO9KNG BO9KNG-Sdinas River @ Highway 101 in King City
2006 30940 |San Lorenzo Creek BO9LOK BO9LOK -San Lorenzo Creek @ First Street in King City
2006 30970 |San Lorenzo Creek BO9LOR BO9LOR-San Lorenzo Creek @ Bitterwater Road east of King City
2006 30981 |Nacimiento River(below res.) BO9NAC BO9NAC-Nacimiento River above Highway 101
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2006 30981 |Salinas River (Upper) BO9PSO  BO09PSO-Salinas River @ 13th Street in Paso Robles

2006 30920 |Quail Creek BO9QUA BO9QUA-Quail Creek @ Potter Road

2006 30910 |Santa Rita Creek BO9RTA BO9RTA-Santa Rita Creek @ Santa Rita Park

2006 30910 |Sdinas River (Lower) BO9SAC B09SAC-Sdlinas River @ Chuadar bridge on River Road
2006 30981 |San Antonio River(below res.) BO9SAN B0O9SAN-San Antonio River @ Highway 101

2006 30981 |Salinas River (Upper) BO9SAT BO9SAT-Sdlinas River @ Highway 41 bridge

2006 30910 |Sdlinas River (Lower) BO9SDR B09SDR-Salinas Storm Drain u/s Davis Road

2006 30910 |Salinas River (Mid) BO9SAS B09SAS-SdlinsaRiver @ Soledad Highway 101 bridge
2006 30960 |Arroyo Seco River BO9SEC BO9SEC-Arroyo Seco River @ EIm Street

2006 30930 |Arroyo Seco River BO9SET  BO9SET-Arroyo Seco River @ Thorne Road

2006 30981 |Salinas River (Upper) BO9SUN BO9SUN-Salinas River u/s Nacimiento @ Bradley Road
2006 30910 [Tembladero Slough BO9TEM BO9TEM - Tembladero Slough @ Preston Road

2006 30981 |Salinas River (Upper) BO9USA BO9USA-Sdlinas River u/s San Ardo @ the Bradley Bridge
2006 31700 |Cholame Creek B17CHO B17CHO-Cholame Creek @ Bitterwater Road

2006 31700 |EstrellaRiver B17ESE B17EST-EstrdlaRiver @ Estrella Road

2006 31700 |EstrellaRiver BL7EST BLl7EST-EstrellaRiver @ Airport Road

2007 31100 |Soda Lake B11SLN B11SLN-Soda L ake Culverts @ Seven Mile Road

2007 31230 |Alamo Creek B12ALA B12ALA-Alamo Creek at Alamo Creek Road

2007 31210 |Blosser Channel B12BCD [B12BCD-Blosser Channel d/s of groundwater recharge ponds
2007 31210 |Bradley Cyn Creek B12BCF B12BCF-Bradley Canyon diversion channel @ Foxen Canyon Road
2007 31210 |Bradley Channel B12BCU B12BCU-Bradley Channel u/s of ponds @ Magellan Drive
2007 31220 |LaBreaCreek B12BRE RB12BRE-LaBrea Creek us Sisquoc River

2007 31230 |Cuyama River(above res.) B12CAV B12CAV-CuyamaRiver @ Highway 33

2007 31230 |Cuyama River(above res.) B12CCC B12CCC-CuyamaRiver d/s Cottonwood Canyon

2007 31230 |Cuyama River(below res.) B12CUT [B12CUT-Cuyama River below Twitchell @ White Rock Lane
2007 31230 |Cuyama River(above res.) B12CUY B12CUY -CuyamaRiver d/s Buckhorn Road

2007 31230 |HuasnaRiver B12HUA B12HUA-Husana River @ Husana Townsite Road

2007 31210 |Green Valley Creek B12GVS B12GVS-Green Valley Creek @ Simas Road

2007 31210 |Green Valley Creek Tributary B12GVT B12GVT-Green Valey Creek Tributary @ Brown Road
2007 31210 [Main Stred Canal B12MSD B12MSD-Main Street Canal u/s Ray Road @ Highway 166
2007 31210 |Main Street Cand B12MSS B12MSS-Main Street Canal East of Hansen Street

2007 31210 |Nipomo Creek B12NIP  B12NIP-Nipomo Creek @ Highway 166

2007 31210 |Nipomo Creek B12NIT  B12NIT-Nipomo Creek @ Tefft Street

2007 31210 |Oso Flaco Creek B120FC B120FC-0so Flaco Creek @ Oso Flaco Lake Road

2007 31210 |Oso Flaco Lake B120FL [B120FL-Oso Flaco Lake @ culvert

2007 31210 |Oso Flaco Creek Triutary B12BSR  B12BSR-Oso Flaco Creek Tributary at Bonita School Road
2007 31210 |Little Oso Flaco Creek B120FN B120FN-Little Oso Flaco Creek

2007 31210 |Betteravia Lakes B120LA B120LA-Betteravia L akes at Black Road

2007 31210 |Orcutt Solomon Creek B120RB B120RB-Orcutt-Solomon Creek @ Black Road

2007 31210 |Orcutt Solomon Creek B120RC [B120RC-Orcutt-Solomon Creek u/s Santa Maria River
2007 31210 |Orcutt Solomon Creek B120RI|  [3120RI -Orcutt-Solomon Creek @ Highway 1

2007 31210 |Orcutt Solomon Creek B120RS B120RI -Orcutt-Solomon Creek @ Solomon Road

2007 31210 |SantaMariaRiver B12SBC B12SBC-SantaMariaRiver @ Bull Canyon Road

2007 31220 |Sisguoc River B12SIS  B12SIS-Sisguoc River @ Santa Maria Way

2007 31220 |Sisguoc River B12SIV ~ B12SIV -Sisquoc River u/s Tepusquet Road

2007 31210 |SantaMariaRiver B12SMI B12SMI-Santa Maria River @ Highway 1

2008 31300 |San Antonio Creek B13SAB [B13SAB-San Antonio Creek @ Rancho de las Flores Bridge, Hwy 135
2008 31300 |San Antonio Creek B13SAC B13SAC-San Antonio Creek @ RR Bridge - Lagoon
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2008 31410 |San Miguelito Creek B14MIG B14MI1G-San Miguelito Creek @ W. North Ave

2008 31410 |Salsipuedes Creek(314) B14SAL  B14SAL -Salsipuedes Creek @ Santa Rosa Road

2008 31410 |Santa Y nez River(below res.) B14SYC B14SYC-SantaYnez River d/s Lake Cachuma @ Highway 154
2008 31410 |Santa Y nez River(below res.) B14SYF B14SYF-SantaYnez River d/s Lompoc @ Floordae
2008 31410 |Santa Y nez River(below res.) B14SYI|  B14SYI-SantaYnez River @ Highway 101

2008 31410 |Santa Y nez River(below res.) B14SYL B14SYL-SantaYnez River u/s Lompoc @ Highway 246
2008 31410 |Santa Y nez River(above res.) B14SYP B14SYP-Santa Ynez River @ Paradise Road

2008 31532 |Arroyo Burro Creek B15ABH [B15ABH-Arroyo Burro Creek @ Hope Street

2008 31531 |Glenn Annie Creek B15ANN B15ANN-Glenn Annie Creek u/s Holister Road

2008 31534 |Arroyo Paredon B15APC [B15APC-Arroyo Paredon Creek @ ViaRed

2008 31531 |Atascadero Creek(315) B15ATU B15ATU-Atascadero Creek @ Patterson Avenue
2008 31510 |Bell Creek B15BEL [B15BEL-Bell Creek on Bacara Resort Access Road
2008 31510 |El Capitan Creek B15CAP B15CAP-El Capitan Creek d/s Highway 101

2008 31534 |Carpinteria Creek B15CAU B15CAU-Carpenteria Creek @ Highway 192

2008 31531 |Devereux Slough B15DEV B15DEV -Devereux Slough @ the Golf Course culvert
2008 31510 |Dos Pueblos Canyon Creek B15DOS B15DOS-Dos Pueblos Canyon Creek @ Highway 101
2008 31510 |Canadadela Gaviota B15GAI  B15GAIl-Canadadela Gaviota @ Highway 1

2008 31531 |Los Carneros Creek B15LCR RB15LCR-Los Carneros Creek @ Hollister Road

2008 31532 |[Mission Creek B15MIU B15MIU-Mission Creek @ Cathedral Oaks Road
2008 31532 |Montecito Creek B1SMTC B15MTC-Montecito Creek @ Jamison Lane

2008 31531 |MariaYgnacio Creek B1ISMYC B15MYC-MariaYnacio Creek @ Patterson Avenue
2008 31533 |Romero Creek B15ROM B15ROM -Romero Creek @ Jamison Lane

2008 31510 |Canadadd Refugio B15RSB B15RSB-Canadade Refugio u/s Highway 101

2008 31533 |Sycamore Creek B15SCC B15SCC-Sycamore Creek @ Punta Gorda Street

2008 31531 |San Jose Creek B15SJC  B15SJC-San Jose Creek @ Kellogg Boulevard

2008 31534 |Santa Monica Creek B15SMC B15SMC-Santa Monica Creek @ Carpenteria Avenue
2008 31531 |San Pedro Creek B15SPC  B15SPC-San Pedro Creek d/s of Holister Road

2008 31510 |Tecolote Creek B15TCl B15TCI -Tecolote Creek @ Bacara Resort access Road
2008 31534 [Toro Canyon Creek B15TOR B15TOR-Toro Canyon Creek @ ViaRed

2008 31532 |San Ysidro Creek B15YSI  B15YSI-San Ysidro Creek @ Jamison Lane

2009 31022 |Chorro Creek B10CAN B10CAN-Chorro Creek @ Canet Road

2009 31023 |Warden Creek B10TUR B10TUR-Warden Creek @ Turri Road

2009 30700 |Carmel River BO7CMD BO07CMD-Carmel River @ Schulte Road

2009 30700 |Carmel River BO7CMN BO7CMN-Carmel River @ Nason Road, Community Park
2009 30700 |Carmel River B07CMU B07CMU-Carmel River @ Esquiline Road

2009 30700 [Tularcitos Creek BO7TUL BO7TUL-Tularcitos Creek @ Carmel Valley Road
2009 30800 |Big Sur River B08BSU B08BSU-Big Sur River @ Pfeiffer Big Sur State Park
2009 30800 |Garrapata Creek BOBGAR B08GAR-Garapata Creek @ Garapata Creek Road
2009 30800 |Limekiln Creek BOSLIM  BOSLIM -Limekiln Creek @ Limekiln State Park

2009 30800 |Little Sur River B0SLSU [B08LSU-Little Sur River @ Old Coast Road

2009 30800 [Mill Creek B08MIL  B08MIL-Mill Creek @ Mill Creek Picnic Area

2009 30800 |San Jose Creek B08SJC  B08SIC-San Jose Creek @ Private Road Access

2009 31031 |Arroyo Grande Cresk(below res.) B10AGB B10AGB-Arroyo Grande Creek @ Biddle Park

2009 31031 |Arroyo Grande Creek(below res.) B10AGF B10AGF-Arroyo Grande Creek @ Fair Oaks

2009 31031 |Arroyo Grande Creek(below res.) B10AGS B10AGS-Arroyo Grande Creek @ Strother Park

2009 31031 |Los Berros Creek B10BER B10BER-LosBerros Creek @ Valley Road

2009 31016 |Cayucos Creek B10CAY B10CAY -Cayucos Creek @ Cayucos Creek Road and Highway 1
2009 31025 |Coon Creek B10COO B10COO - Coon Creek @ Pecho Valley Road
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2009 31021 [Morro Creek B1IOMOR B1OMOR-Morro Creek @ LilaKeiser Park

2009 31017 |Old Creek(above res.) B100LD B100LD-Old Creek @ Cottontail Creek Road

2009 31013 |Pico Creek B1OPCO B10PCO-Pico Creek @ Highway 1

2009 31024 |Prefumo Creek B1OPRE B10PRE-Prefumo Creek @ Calle Joaquin

2009 31024 |Stenner Creek B10SCN B10SCN -Stenner Creek @ Nipomo street

2009 31011 |San Carpoforo Creek B10SCP  B10SCP-San Carpoforo Creek @ Highway 1

2009 31024 |San Luis Obispo Creek B10SLC B10SLC-San Luis Obispo Creek @ Cuesta Park
2009 31024 |San Luis Obispo Creek B10SLM B10SLM -San Luis Obispo Creek @ Mission Plaza
2009 31024 |San Luis Obispo Creek B10SLV  [B10SLV-San Luis Obispo Creek @ Los Osos Valley Road
2009 31014 |Santa Rosa Creek B10SRU B10SRU -Santa Rosa Creek @ Ferrasci Road

2009 31013 |San Simeon Creek B10SSU [B10SSU -San Simeon Creek @ San Simeon Road
2009 31018 [Toro Creek B10TOR [B10TOR-Toro Creek u/s Highway 1

2009 31015 |VillaCreek B1OVIA BlOVIA-VillaCreek u/s Highway 1

2010 30413 |Aptos Creek BO4APS BO4APS-Aptos Creek at Nisene Marks park road
2010 30412 |Arana Gulch Creek BO4ARA B04ARA-Arana Gulch below golf course

2010 30412 |Bear Creek BO4BEP B04BEP-Bear Creek @ Elks Park

2010 30412 |Boulder Creek B04BH9 [304BH9-Boulder Creek @ Highway 9

2010 30412 |San Lorenzo River BO4RIV ~ BO4RIV -San Lorenzo River @ Crossing Road

2010 30411 |Scott Creek B04SCM B04SCM -Scott Creek above Mill Creek

2010 30412 |San Lorenzo River B04SL9  B04SL9-San Lorenzo River @ Highway 9

2010 30412 |San Lorenzo River BO4SLB B04SLB-San Lorenzo River @ Big Trees

2010 30412 |San Lorenzo River BO4ASLE BO04SLE-San Lorenzo @ Elks Park above Bear Creek
2010 30413 |Soquel Creek B04SOU B04SOU-Soquel Creek @ Soquel Creek Road
2010 30413 |Vaencia Creek BO4VAL B04VAL-VaenciaCreek u/s Aptos Creek Confluence
2010 30412 |Zayante Creek BO4ZAY B04ZAY-Zayante Creek @ Graham Hill Road

2010 30550 |San Benito River BO5BRI  B0O5BRI-San Benito River, Bridge d/s Willow Creek
2010 30530 |Carnadero Creek BO5CAN BO5CAN-Carnadero Creek above Pajaro River
2010 30510 |Pgjaro River BO5CHI  BO5CHI -Pajaro River @ Chittenden Gap

2010 30510 |Salsipuedes Creek BO5COR BO5COR-Sasipuedes Creek d/s of Corralitos Creek
2010 30510 [Corralitos Creek BO5COR2 B05COR2-Upper Corralitos Creek

2010 30530 |[Pajaro River BOSFRA BO5FRA-Miller's Canal @ Frazier Lake Road

2010 30510 |Furlong Creek BOSFUF  BOSFUF-Furlong Creek @ Fraiser Lake Road

2010 30510 [Harkins Slough BOSHAR BO5HAR-Harkins Slough @ Harkins Slough Road
2010 30530 |Llagas Creek(below res.) BOSHOL BO5HOL -Llagas Creek @ Holsclaw and Leavesley Roads
2010 30530 |Llagas Creek(below res.) BOSLLA BOSLLA-Llagas Creek @ Bloomfield Avenue

2010 30510 |Pgjaro River BOSMUR BOSMUR-Pgjaro River @ Murphy’s Crossing

2010 30540 |Pacheco Creek BOSPAC BO5PAC-Pacheco Creek @ San Felipe Road

2010 30520 |Pgjaro River BO5PAJ  BO5PAJ-Pgjaro River @ Betabel Road

2010 30550 |San Benito River BO5SAN B0O5SAN-San Benito @ Y Road

2010 30510 |San Juan Creek BO5SIN  B05SIN-San Juan Creek @ Anzar

2010 30510 [Struve Slough BOSSTL  BOSSTL -Struve Slough @ Lee Road

2010 30550 [Tres Pinos Creek BO5TRE  BOS5TRE-Tres Pinos Creek

2010 30530 |Uvas Creek(below res.) BOSUVA BO5UVA-Uvas Creek @ Bloomfield Avenue

2010 30510 |Watsonville Slough BOSWSA BO5WSA-Watsonville Slough @ San Andreas Road
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Deliverables

A schedule of the monitoring plan deliverablesis provided in Table 4. Thistimelineis
dependent on delivery of fina datafrom the various contract |aboratories. However, the desired
delivery dates are shown below. Annual workplans and annual reports will follow SWAMP

specified formats.

Table 4. Monitoring schedule and deliverables.

Task Deliverable

Timeline/ target
date

Task completed

SWAMP annual reports 2000/01 - SantaMaria February 2007 May 2007 (find
(submitted for peer complete)
review)

SWAMP annual reports 2001/02 — San Antonio, February 2007 June 2007 (fina

Santa Y nez and South Coast (submitted for peer complete)
review)

SWAMP annual reports 2002/03 — Santa Luciaand February 2007

Estero Bay (submitted for peer
review)

2003 Harbors study final data delivery November 2004 August 2005

2003 Harbors study final report December 2006 June 2007

Data export to SWAMP (1998 — 2003) temp side December 2006 December 2006

Data export to SWAMP (2004) temp side December 2007

FY 06-07 Annual R3 workplan for peer review September 2006 September 2006

2005 - Pgjaro & North Coast rotation area April 2007 April 2007

TOX and BMI final data delivery

FY 07-08 Annual R3 workplan August 2007

SWAMP annual report March 2008

2005 - Pgjaro & North Coast rotation area

Coastal confluences annual report (with 05-06 data) February 2008

2006 - Salinas rotation area April 2008

TOX and BMI fina data delivery

SWAMP annual report March 2009

2005 - Salinas watershed rotation area
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Annual Plan

Watershed rotation monitoring during FY 2006-07 will mark the second round of sampling in the
Santa Maria Hydrologic Unit; Initial monitoring was conducted January 2000— March 2001
CCAMP will aso continue monitoring at the 33 coastal confluence sites which have been
monitored continuously since April 2001. Figure 1 shows the spatial representation of the
coastal confluence and 2007 watershed rotation area sites relative to the five watershed rotation
areasin Region 3.

Figure 1. Region 3 watershed rotation areas and coastal confluence sites planned for CCAMP
monitoring in 2007.

o Santa Maria rotation area sites
@ Coastal Confluence sites

Rotation Areas

I 1998 /2005/2010

| ] 199972006 /2011

[ 2000/ 2007 / 2012
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Monitoring Approach

The general timing of monitoring types associated with the various overlapping monitoring
projectsis shown in Table 5. Fundsfrom fiscal year 06-07 will be used to complete the Salinas
area rotation sampling and to begin the Santa Maria area rotation sampling. SWAMP funds for
thisfiscal year will be used for the following monitoring activities and projects. Note that Salinas
toxicity and benthic macroinvertebrate monitoring is not listed as it is funded by other sources.
e Conventional Water Quality (Monthly)
0 Coasta confluences- 12 monthly samples at 33 sites (July 06- June 07)
0 Sdlinasrotation area— 9 monthly samples at 33 sites (July 06 - March 07)
0 SantaMariarotation area - 6 monthly samples at 29 sites (Jan 06-June 07)
e Benthic Macroinvertebrates and Habitat Assessment (Spring, April —June)
0 Coasta confluences - 15 sites (Spring 07 and Spring 08)
0 SantaMariarotation area- 6 sites (Spring 07 and Spring 08)
e Toxicity (one sediment sample in Spring and two water samplesin summer and winter)
0 SantaMariarotation area- 14 sites

Table 5. Time schedule of monitoring types at CCAM P sites showing conventional water

quality (CWQ), benthic macroinvertebrates (BM1), sediment toxicity (S Tox) and water toxicity
(H20 Tox).

Monitoring 2006 2007 2008

Types Jan-06 ‘ Mar-06 | Jul-06 ‘ Dec-06 | Jan-07 ‘ Mar-06 | Jul-07 | Dec-07 | Jan-08 ‘ Mar-08
Coastal Confluences

Salinas Rotation Area

Santa Maria Rotation Area

CWQ
BMI

S. Tox
H20 Tox
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Site-gpecific Monitoring Activities

CCAMP monitoring conducted during FY 2006-07 will consist of continued monthly monitoring
at coastal confluences sites and in January 2007 the initiation of watershed rotation area
monitoring in the Santa Maria (312) and Soda Lake (311) Hydrologic Units. Figure 2 shows the
watershed rotation area sites and Figure 3 shows the coastal confluence sites. Monitoring activity
schedules for specific coastal confluence and watershed rotation areas sites is shown in Table 4.

Funding sources for watershed and coastal confluence sampling includes SWAMP, as well as
CCAMP' s Endowment Fund, held by the Bay Foundation of Morro Bay. Severa specid
projects are al so anticipated, which will be funded through other sources and are not described in
detail in thiswork plan. For example, CCAMP is supporting work by the California Department
of Fish and Game to analyze sea otter tissues for bioaccumulated chemicals, datawill be used to
determine if there are associations between high tissue burdens of chemicals and impaired
immune function and increased rates of mortality from disease. We have also provided CDFG
and U.C. Davis funding to sample mussels and other invertebrates for specific pathogens known
to be of concern for sea otter health. Thiswork will help us understand mechanisms and sources
of infection in several geographic areas of concern in marine waters of the Central Coast Region.

CCAMP coordinates with monitoring activities of the Cooperative Monitoring Program for
Irrigated Agricultural (Ag Monitoring). Monitoring conducted by the Ag Monitoring programin
the lower Santa Maria and Oso Flaco watersheds includes monthly conventional monitoring for a
subset of the CCAMP analyte list (probe measurements, nutrients and TDS), spring benthic
macroinvertebrate collection following the California Aquatic Bioassessment Program protocols
(Harrington 1999) and water and sediment toxicity monitoring during both wet and dry seasons
a al sites. Several CCAMP sites are co-located with Ag Monitoring program sites; CCAMP
samples these sites for conventional water quality to ensure that the full complement of CCAMP
parameters is collected. CCAMP does not collect toxicity and benthic macro-invertebrate data at
these sites. Instead, datais shared between the two programs (Table 6).
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Table 6. FY 2006-07 monitoring activities planned for coastal confluence and 2007-watershed
rotation area sites.

x x

- |5 c 5 < |5 ° g

8 |z o g|lF |_ 8 |z o g |F _

glg |3 | 2|8 3 £15 |3 =3 |3
WRA g1191N | X CC  Boacaz X X
WRA gioaLA | X KX X X CC  B04LOR X K X X
WRA g12BcD | X CC  Boasco X
WRA g1o8cF | X AG  IAG  IAG CC  Bo4soK X X
WRA g1oBcu | X AG  IAG  IAG CC  BoawaD | X
WRA B12BRE | X X CC  BO5STHU X
WRA g12cAV | X X CC  po7CML X X
WRA B12ccc | X CC  B08BGC X
WRA grocut | X KX X X CC  B08BSR X K X X
WRA grocuy | X KX X CC  BOSLSR X
WRA B1ogvs | X AG  |]AG AG CC  BosWLO X X
WRA gBrogvT | X KX X CC  BO9DAV X K X X
WRA B12HUA | X CC  B09OLD X
WRA giomMsD | X AG  AG  AG CC  Bo9TDW X
WRA giamss | X KX CC  B10ADC X
WRA B12NIP X CC  BI0ARG X K X X
WRA BI2NIT X KX X X CC  BioPIS X
WRA Bioorc | X AG  |AG  AG CC  B10sLB X KX X X
WRA g1ooFL | X K X CC  B1osro X
WRA B1oorN | X AG  AG  AG CC  Biossc X
WRA B120RB | X CC  BiotwB | X
WRA g12orc | X AG  IAG  AG CC  Bi3ssal X K X X
WRA 3120RI X AG AG AG CC  B14SYN X K X X
WRA B120RS | X CC  Bi15ABU X KX X
WRA g1osal | X CC  BIsATA X
WRA B125BC X CC  B15CRP X
WRA 3125/ X CC  BI15FRC X
WRA 8125V X X CC  B15GAV X X
CC pRpiasMA | X AG |AG |AG CC  Bi1sJAL X X
WRA 3125MI X AG AG IAG CC  pBi1sMIS X
CC  BO4APT X X CC  BI15RIN X K X X




Figure 2. CCAMP monitoring sites located in the Santa Maria watershed rotation area, including
Santa Maria and Soda Lake Hydrologic Units.
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Figure 3. Coastal confluence site locationsin Region 3

Pacific
Ocean
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Monitoring Methods

CCAMP uses avariety of monitoring approaches to characterize status and trends at monitoring
sites. The CCAMP program design includes monthly monitoring for conventional water quality
(CWQ) and flow at all sites. At asubset of sites other monitoring approaches are applied. These
include sediment chemistry and toxicity, tissue chemistry, benthic macroinvertebrate assessment
and habitat assessment. Detailed descriptions of these methods and references to the associated
standard operating procedures follow.

Conventional Water Quality

The Central Coast Basin Plan has identified several numeric objectives for conventional
pollutants. Basic conventional pollutants are monitored monthly at al coastal confluence and
watershed rotation sites following the CCAMP SOP (Puckett, 2002). Monthly sampling
provides an opportunity to evaluate seasonal variability as well as avariety of flow conditions.
Sampling is maintained on an even monthly interval without regard for timing of weather events.
Evenrinterval sampling can be evaluated for long-term trends using time-series analysis
techniques, such as the Mann-Kendall or seasonal Kendall tests described by the U.S. EPA inits
guidance on Nonpoint Source Monitoring (EPA 1997).

CCAMP uses a multi-analyte probe to measure several parametersin the field, and collects grab
samplesto be analyzed by the Regional Board's contract laboratory. A Hydrolab DS4a multi-
anal yte probe is used to collect data for dissolved oxygen, pH, water temperature, turbidity,
conductivity, salinity and chlorophyll a. All field equipment is calibrated using certified
calibration standards and following the manufacturer specifications prior to and following each
sampling event. Calibration records are maintained at the Region 3 laboratory and are used to
determine instrument accuracy. Field probe measurements are stored electronicaly in the field
and downloaded directly to the database. All field measurements (100%) are checked against the
field data sheet for accuracy. In the field, observations of air temperature, algal growth, scum,
odor, and other indications of water and habitat conditions are also recorded.

Flow is estimated using a number of means. Wherever possible, sites are located near existing
county and USGS gages. At other sites, flow is directly measured using atop setting rod and
pygmy bucket wheel. Flow measurements are taken at a minimum of ten locations across a
transect; if the wetted width is more than 20 feet additional measurements are taken. When flow
isnot measurable it is estimated using stream profiles, stage gages and flow calibration curves.
In some locations flow measurements are not possible.

Samplesto be analyzed by the Regional Board' s contract |aboratory are collected at each sitein
clean bottles provided by the contract |aboratory. Blind field replicates are collected for 5% of
samples collected. Water samples are bottled as appropriate and held at 4°C, before being
transferred to the laboratory for analysis. Chain-of-Custody (COC) documentation is maintained
for al samples. Samples are analyzed for nutrients, dissolved solids, suspended solids, salts and
coliforms. Quality assurance procedures at the laboratory are consistent with SWAMP approved
quality assurance requirements and follow U.S. EPA approved methods (BC Laboratories 2006).
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The SWAMP Quality Assurance Program Plan specifies target reporting limits and analytical
methods for specific analyses (Puckett 2002).

Benthic Macroinvertebrate and Physical Habitat Sampling

Benthic macroinvertebrate assemblages are indicators of stream health. Different species of
invertebrates respond differently to water pollution and habitat degradation and provide
information on biological integrity. CCAMP will conduct benthic macroinvertebrate community
assemblage monitoring at fifteen coastal confluence sites and six Santa Maria watershed rotation
sites. There are several sitesin the lower Santa Maria and Oso Flaco watersheds that are
monitored by the Ag waiver program. Benthic invertebrates are collected each spring at these
sites and this datais available in SWAMP importable formats.

Benthic macroinvertebrate communities are sampled using protocds and quality assurance
guidance modified from Western Environmental Monitoring and Assessment Program
(WEMAP) protocols and is currently being reviewed by SWAMP for statewide approval. These
standard operating procedures will be available by the 2007 monitoring season. Two samples are
collected from each site. At all sites, acomposite sampleis collected using a multi-habitat
approach in which one sampleis collected at each of eleven transects evenly spaced throughout a
150 meter reach. When riffle habitat is available a second composite sampleis collected from
eight randomly identified one by one foot quadrates within the riffles. This sample collection
methodology is called targeted riffle. When stream morphology limits riffle habitat, the second
composite sample targets stream margins. One grab is collected at each of eleven transects
evenly spaced throughout a 150 meter reach; each of these is collected by alternating between
margin and center habitats.

Physical habitat quality is assessed at each sampling reach according to State protocols, using the
habitat assessment scoring methods developed by the SWAMP bioassessment committee, and
modeled after the WEMAP protocol for physical habitat. This assessment is qualitative in nature
and can befairly subjective. Therefore, field crews intercalibrate their assessments with
WEMAP staff prior to conducting fieldwork. The habitat of the creek reach of interest is
characterized according to geomorphic parameters, including bankful width, slope, particle size,
sinuosity, depth and other features. Geomorphic characteristics, drainage area and upstream river
miles are considered during data evaluation.

Sediment Chemistry

Some organic chemicals are found adhered to fine sediments; metals can also be found at
elevated concentrations in sediment. Organic chemicals and metals may also bioaccumulate in
the tissues of aquatic organisms and at el evated concentrations can be directly toxic. The Central
Coast Basin Plan has a narrative objective for pollutantsin sediment, and therefore CCAMP
utilizes several peer-reviewed criteriato evaluate sediment data for probable effects, including
NOAA Effects Range Medium values (ERMs) (Long, et a, 1998) and Florida Probable Effects
Levels (PELs) (MacDonald, et al., 1992, 1996). Sediment samples are analyzed by Department
of Fish and Game laboratories at Rancho Cordova and Moss Landing, and on occasion by the
Regiona Board’s contracted private laboratory. Laboratory analysis includes polyaromatic
hydrocarbons, organochl orine and organophosphate chemicals, metas, particle size distribution,
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and total organic carbon. The SWAMP Quality Assurance Management Plan (QAMP) contains
detailed information on QAQC procedures, methods and reporting limits (Puckett 2002).

Sediment samples for chemistry will not be collected at coastal confluence or watershed rotation
area sites unless there is available money in the Region 3 lab contract at the end of the fiscal
year. If funds are available, watershed rotation area sites will be prioritized using available data
and information, including water quality, toxicity and bioassessment data.

Toxicity Sampling

CCAMP staff will collect two water samples and one sediment sample for toxicity analysis at
fourteen watershed rotation area sites. In addition, The Ag waiver monitoring program will
conduct toxicity monitoring at nine sites in the lower watershed . Ag waiver program monitoring
will include two water and two sediment toxicity sampling events. These datawill be combined
with CCAMP data for assessment of waterbodies in the Santa Maria Watershed. Sediment
samples are collected by CCAMP staff in concert with bioassessment samples (May — June
2007), and sampling targets fine grain sediments. Sampling follows the SWAMP SOP for
sediment collection and is summarized here. Pre-cleaned Teflon™ scoops are used to collect the
top two cm of sediment from five or more locations at each site. The scooped samples are
collected in a pre-cleaned glass composite jar. The sample is subsequently homogenized
thoroughly and aliquoted into pre-cleaned sample jars (as appropriate) for chemical or
toxicological anaysis. Samples are then stored at 4°C and shipped with appropriate COC and
handling procedures to the analytical |aboratories. Bed sediment sampling procedures are
detailed in the SWAMP QAMP (Puckett 2002).

Ten-day sediment toxicity testing is performed at the UC Davis— Granite Canyon Marine
Pollution Control Laboratory using Hyalella azteca according to standard EPA protocols (EPA
2000). For each sediment sample, eight replicates each containing 10 H. azteca individuals are
tested. Endpoints recorded after ten days are survival and growth (asdry weight). The Granite
Canyon quality assurance/quality control procedures and standard operating proceduresin the
SWAMP QAMP provide more information on these analyses (Puckett 2002).

CCAMP staff will collect water samples for toxicity analysis. This sampling will target both wet
weather (November — January) and base flows (May — July). Three test species will be used for
each sampling event; Ceriodaphnia dubia (water fleas), Pimephales Promelas, (fathead
minnows) and Selanastrum capricornatum (algal species). Water collection will follow

SWAMP Standard Operating Procedures (SOP), summarized here. Precleaned one-gallon glass
amber jugs are provided by the contract lab. Facing upstream the jugs are rinsed with creek
water three times and then filled completely, leaving no head space. Four gallons are collected
for each site and five percent of the total samples are collected in duplicate for quality assurance
purposes. Samples are stored at 4°C and shipped with appropriate COC and handling procedures
to the analytical laboratories.
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Watershed Characterizations

The 2007 watershed rotation area includes the Oso Flaco and Soda Lake watersheds in San Luis
Obispo County as well as the Santa Maria River watershed, which has mgjor tributariesin both
San Luis Obispo and Santa Barbara Counties. Each of these watershedsis discussed in detail
below.

Additionally, several watersheds will be monitored as part of the Coastal Confluence component
of the CCAMP monitoring strategy. These include coastal creeks and rivers of the Santa Cruz
coast, Pgaro River, Salinas River, Big Sur coast, San Luis Obispo county coast and Santa Y nez
River, San Antonio River and Santa Barbara County coast. Each of these watershedsis
discussed in some detail in Appendix A.

Soda Lake Hydrologic Unit 311.00

The Carrizo Plain Hydrologic Unit islocated in the eastem portion of San Luis Obispo County.
Thisisageologically and biologically unique area. A large portion of the land is protected in the
"Carrizo Plain Natural Area (CPNA), a cooperative effort since 1985 between the Bureau of
Land Management (BLM), the California Department of Fish and Game (CDFG), and The
Nature Conservancy (TNC).

The Carrizo Plain is a basin-shaped watershed without an outlet to the ocean, formed by the
Temblor Mountains to the northeast, and the Caliente Mountains to the Southwest. The San
Andreas Fault cuts along the base of the Temblor Range, resulting in striking geological features
such as displaced streambeds and sheared hillsides. The Pleistocene uplift of the Temblors
resulted in capture of runoff within the central Carrizo Plain to form Soda Lake, a 3,000 acre
ephemeral alkaline lake at the center of the Plains. Erosion by southern tributaries of the Salinas
River has resulted in capture of the more northerly portions of the Plain, so that this area now
drains to the SalinasRiver. Soda Lake provides important habitat for migratory birds and is one
of the largest undisturbed alkali wetlands in California. Without an outlet, water from the lake
evaporates, leaving behind residual sulphates and carbonates. The lake is currently identified as
impaired by ammonia on the Clean Water Act Section 303(d) list. Ammonia concentrations
measured in atributary to the lake on Seven-Mile Road showed one of five samples collected
there had unionized ammonia concentrations above the Basin Plan objective. Water
temperatures in this basin contribute to the risk of elevated unionized ammonia.

The CPNA is 250,000 acres of cattle ranching and dryland farming, rural residential and large
areas of relatively undisturbed habitat. The Carrizo Plain supports many endangered, threatened
and rare plant and animal species and contains some of the last remnants of the once vast San
Joaguin Valley grassland habitat.

Santa Maria Hydrologic Unit 312.00
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The Santa Maria River Hydrologic Unit includes all areas tributary to the CuyamaRiver,

Sisguoc River, and Santa Maria River. At 1,880 square miles (1.2 million acres) the Santa Maria
River watershed is one of the larger coastal drainage basins of California. The Cuyama River and
Sisquoc River originate in north and south slopes of the Los Padres Nationa Forest wilderness
areas. The SantaMaria River isformed by the confluence of the Cuyama and Sisgquoc
approximately 7 miles southwest of Santa Maria.

The upper Sisquoc River isin areasonably natural state with much of the watershed located in
National Forest and large ranches. Within the Los Padres Forest Service boundary, the upper 33
miles of the Sisquoc is listed as a National Wild and Scenic River and isimportant spawning
habitat to steelhead trout (Oncorhynchus mykiss). Mg or tributaries to the Sisquoc River include
LaBrea Creek, Horse Canyon Creek and Tepusquet Canyon Creek.

The Cuyama River headwaters arein Ventura county where it is aso in reasonably natural state
(above Highway 33) and National Forest areas and large ranches are the primary land use.
Below SierraMadre Road and throughout its length in San Luis Obispo County the channel of
the Cuyama has been highly altered to better align with State Highway 166. Much of the upper
Cuyama watershed is made up of sedimentary marine deposits that are naturally erosive. Asa
result, theriver carries a heavy sediment load. The Twitchell reservoir (completed in 1958) is
located on the Cuyama River six miles above the confluence with the Ssquoc River. The dam
traps much of the sediment contained in the Cuyama flows and prevents migration of steelhead
upstream to tributaries of Alamo Creek and Huasna River where they historically spawned.

The SantaMariavalley isabroad flat valley, protected from flooding by levees and a series of
flood control channels and basins. The lower Santa Maria River Watershed, including the Santa
MariaRiver, ishighly atered. Theriver has avery sandy, braided channel and islevied along
much of itslength. Itisa"losing" stream, meaning that surface water flow tends to rapidly
infiltrate into underlying permeable layers. Theriver isthe major source of recharge to the Santa
Maria groundwater basin. Urban runoff and associated pollutants also tend to infiltrate, rather
than flow to the Santa Maria River.

Nipomo Creek drains the Nipomo valley and joins the Santa Maria River just west of US
Highway 101. Solomon (Orcutt) creek drains the Orcutt area and joins the Santa Maria River
near its outlet to the Pacific Ocean. Oso Flaco Lake and its drainage, though not part of the Santa
Mariawatershed, are included in Hydrologic Unit 312.00 and will be included in this sampling
rotation. Oso Flaco is north of the Santa Maria Estuary.

Major activitiesin the Santa Maria watershed include irrigated and dryland agriculture, oil
production, and urban development. Twitchell Reservoir servesimportant flood control and
water recharge functions. Sedimentation of this reservoir is reducing its water storage capacity,
and if allowed to continue will affect the reservoir's flood control capacity. Pollutants of known
concern in the watershed include nitrates and total dissolved solids in groundwater,
organochlorine pesticides in the estuary, and petroleum production byproduct (diluent) in ground
and surface water of the Guadalupe Dunes and nearby areas. Currently, TMDLsfor nitrate and
coliform are being prepared by Regional board staff for the watershed. Those waters that are
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identified as impaired and are included on the Clean Water Act section 303(d) list areidentified
in Table 7. The mgjority of these impairments were identified as aresult of CCAMP monitoring
in this watershed between January 2000 and March 2001. These data can be viewed on the
CCAMP website (http://www.ccamp.org/ca0/3/312/312BySiteProj.htm).

Table 7. Clean Water Act section 303(d) listed waters in the Santa Maria Hydrologic Unit

Water body Pollutant / Stressor

Alamo Creek Fecal coliform

Bradley Canyon Creek Ammonia
Nitrate
Fecal coliform

Bradley Channel

Nitrate
Fecal coliform

Cyuama River

Boron

Main Street Canal

Ammonia
Nitrate

Nipomo Creek

Fecal coliform

Oso Flaco Creek

Ammonia
Nitrate
Fecal coliform

Oso Flaco Lake

Didldrin

Orcutt Solomon Creek

Ammonia
Nitrate

Fecal coliform
Chlorpyrifos
Dieldrin

DDT

Santa MariaRiver

Ammonia
Nitrate

Fecal coliform
Chlorpyrifos
Dieldrin
Endrin

DDT

Budget

The Region 3 alotment from the SWAMP program for FY 2006-07 is $260,100. Other funding
sources applied toward monitoring activities include roll over from 2005-06 SWAMP funds and
the CCAMP endowment fund. Budget allocations to different el ements of the program are
shown. Because funds are provided on afiscal year basis and sampling rotation years are
managed on a calendar year basis, the budget refl ects continuation of the coastal confluence
monitoring that was initiated in the previous fiscal year and the initiation of the 2007 watershed
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rotation areain the Santa Maria and Soda Lake Hydrologic Units. However, the FY 06-07 funds
are allocated to conventional water quality data collected July 2006- June 2007 and benthic
macroinvertebrate and toxicity monitoring at Santa Maria rotation areas and coastal confluence
sites. Table 8 shows the CCAMP budget for FY —2006-07, including al currently available
funding sources.
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Salinasand Elkhorn Watersheds (July 06-April 07)
CWQ BC Pricing 2003- 2005 32 $235 136 $31,960 $25,344
Chlorophyll a $60 20 $1,200
CWQ BC Pricing 2006 - 2008 32 $219 5 170 $37,230
Sediment Tox-Hyallela 10D with ELISA $970 1 0 $0 $0
Sediment Total Organic Carbon (TOC) $60 1 0 $0 $0
Ceriodaphnia 7-day Survival & Reproduction (one of EPA 3-spp) 21 2 $350 2 46 $16,100 $16,100
Pimephales (fathead minnow) 7-day test (one of EPA 3-spp) 21 2 $400 2 46 $18,400 $18,400
Selenastrum (algae) test (one of EPA 3-spp) 21 2 $300 2 46 $13,800 $13,800
ELISA for Diazinon 21 2 $85 2 46 $3,910 $3,910
ELISA for Chlorpyrifos 21 2 $85 2 46 $3,910 $3,910
Sample sorting, taxonomy, QA, Report (no collection) - 600 count 17 1 $365 1 18 $6,570 $6,570
TIE as needed 2 $3,990 $7,980 $7,980
Water shed Char acterization subtotal $141,060 $96,014
Coastal Confluences (July 06 - June 07)
CWQ BC Pricing 2003- 2005 33 $235 140 $32,900 $0
CWQ BC Pricing 2006 - 2008 33 $219 8 280 $61,320
Total Organic Carbon (TOC) - sediment $65 0 $0 $0
Grain size (GS; full analysis = phi scale) - sediment $136 1 0 $0 $0
Amphipod 10-d Survival (Hyalella)--acute $950 1 0 $0 $0
Ceriodaphnia 7-day Survival & Reproduction (one of EPA 3-spp) $750 2 0 $0 $0
Pimephales (fathead minnow) 7-day test (one of EPA 3-spp) $775 2 0 $0 $0
Selenastrum (algae) test (one of EPA 3-spp) $750 2 0 $0 $0
Cooler Shipping $78 2 0 $0 $0
Scoops (Iab will provide pre-cleaned scoops for sediment sampling and then clean scoops after sampling) $11 2 0 $0 $0
Sample sorting, taxonomy, QA, Report (no collection) - 600 count 16 $650 1 32 $20,800
TIE as needed $3,990 0 $0
Coastal Confluences subtotal $115,020 $0
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Santa Maria Water shed (January 07 - June 07)
CWQ BC Pricing 2006 - 2008 29 2 $219 6 186 $40,734 $40,734
Water Toxicity Feb 2007
Ceriodaphnia 7-day Survival & Reproduction (one of EPA 3-spp) 13 1 $717 1 14 $10,038 $10,038
Pimephal es (fathead minnow) 7-day test (one of EPA 3-spp) 13 1 $117 1 14 $10,038 $10,038
Selenastrum (algae) test (one of EPA 3-spp) 13 1 $717 1 14 $10,038 $10,038
ELISA for Diazinon 13 1 $35 1 14 $490 $490
ELISA for Chlorpyrifos 13 1 $35 1 14 $490 $490
Cooler Shipping (H20 tox to ATL) 14 $78 1 14 $1,092 $1,092
Sediment Toxicity Spring 2008
Amphipod 10-d Survival (Hyalella)--acute 12 1 $%50 1 13 $12,350 $12,350
Scoops (lab will provide pre-cleaned scoops for sediment sampling and then clean scoops after
sampling) 12 1 $11 1 13 $143 $143
Total Organic Carbon (TOC) - sediment 12 1 $65 1 13 $845 $845
Grain size (GS; full analysis = phi scale) - sediment 12 1 $136 1 13 $1,768 $1,768
Water Toxicity June 2007
Ceriodaphnia 7-day Survival & Reproduction (one of EPA 3-spp) 10 1 $750 1 11 $8,250 $8,250
Pimephales (fathead minnow) 7-day test (one of EPA 3-spp) 10 1 $775 1 11 $8,525 $8,525
Selenastrum (algae) test (one of EPA 3-spp) 10 1 $750 1 11 $8,250 $8,250
Cooler Shipping (H20 tox to ATL) 10 1 $78 1 11 $858 $858
Sample sorting, taxonomy, QA, Report (no collection) - 600 count 6 6 $650 1 12 $7,800 $7,800
Sample sorting, taxonomy, QA, Report (no collection) - 600 count 4 4 $681 1 8 $5,448 $5,448
Water shed Char acterization subtotal $121,709 $0 $86,423 $40,734 $0 ¢
Misc
SWAMP Overhead flat fee $3,900 $3,900
Pacific EcoRisk Admin Costs $15,540 $15,540
Lab Overruns from 05-06 $75,604 $75,604
Misc Hardware (field equipment) $5,000 $5,000
Misc Subtotal $95,044 $0 $3,900 $0 $91,144
Support Staff # Wks $/Hr Hrs'Wk
Field team leader 1 50  $16 40 $32,000 $32,000
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Field Team staff 1 50 $14 30 $21,000 $21,000

Field Team Travel $3,000 $3,000
Web site and Mastermon Support $30,000 $30,000
Support Staff Subtotal $86,000 $30,000 $0 $0 $56,000
I § T3 ¢ ¢ I R -
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CCamp Total Expenditures $574,087 $35,000 $111,123 $180,000 $243,158 $-

Contract allocations

RB3 Lab Contract $280,948 $180,000 $100,948 ¢
SWAMP master contract -$19,805 $111,143 ¢
Student contract $0 $0

$111,143 $180,000 $100,948 §




35



Bibliographic References

Anderson, B. S., J. W. Hunt, B. M. Phillips, P. A. Nicely, V. deVlaming, V. Conner, N.
Richard, and R. S. Tjeerdema 2003. Integrated assessment of the impacts of agricultura
drainwater in the Salinas River (California, USA). Environmental Pollution 124, p 523-
532.

Applied Science Engineering, Fall Creek Engineering, Inc.et al. 1999. Water quality
management plan for the Pgjaro Watershed. Prepared for Association of Monterey Bay
Area Governments.

Balance Hydrol ogics and Habitat Restoration Group. 1990. Location, sources and
supply of spawning gravelsin the middle Pajaro River between Betabel and Aromeas,
California: areconnaissance assessment. Prepared for Granite Rock Company.
Barbara, California. October 2003.

BC Laboratories. 2006. BC analytical 1aboratories quality assurance program plan.
Bakersfield, California.

Burau, R. G., W. Jopling, C. Martin, and G. Snow. 1981. Monterey Basin Pilot
Monitoring Project Report. Department of Land, Air, and Water Resources, University
of California, Davis, California

Cafferata, P.H. and C. Poole. 1993. Watershed assessment for the East Branch of Soquel
Creek. California Department of Forestry and Fire Protection.

Caffrey, J., S. Shaw, M. Silberstein, A. De Vogd aere, and M. White. 1997. Water
Quality Monitoring in Elkhorn Slough: a Summary of Results 1988-1996.

Cdliforniaand the World Oceans * 02 Conference. American Society of Civil Engineers.
Santa

California Department of Fish and Game. 1996. Stream-specific coho salmon habitat
deficiencies and limitations: Coastal streams of San Mateo and Santa Cruz counties
currently supporting coho salmon or under consideration for coho salmon recovery
efforts. Internal document.

California State Department of Public Health 1970. Sanitary Engineering Investigations
of Twelve Waste Water Treatment Facilities in the Monterey Bay Area and Quality of
Nearby Waters.

CCoWS. Anderson, T, F. Watson, W. Newman, J. Hager, D. Kozlowske, J. Casagrande,

and J. Larson. 2003. Nutrient Sourcesin Monterey Bay Watersheds. Central Coast
Watershed Studies. Publication # WI-2003-11.

36



Central Coast Ambient Monitoring Program Salnias Watersehd 2003. Unpublished data.
Central Coast Regiona Water Pollution Control Board 1965. Waer Quality Conditions-
Lower Salinas River Monterey County.

Central Coast Regiona Water Quality Control Board Staff Report. 1982.
Individual/Community On-Site Sewage Disposal Systems.

Central Coast Regiona Water Quality Control Board. 1994. Central Coast Region
Water Quality Control Plan (Basin Plan).

Central Coast Regiona Water Quality Control Board. 1998. Central Coast Ambient
Monitoring Program Strategy. Internal document.

Central Coast Regiona Water Quality Control Board. 1999a. Salinas River Watershed
Management Action Plan. Internal document.

Central Coast Regiona Water Quality Control Board. 1999b. Inactive metal minesin
four San Luis Obispo County watersheds, surface water quality impacts and remedial
options. June 1999.

Coastal Long Term Ecological Research (LTER): Nutrient concentrations in coastal
streams and

Cotter, P. J. and L. S. Strnad 1997. Compilation of monitoring data for the Elkhorn
Slough watershed and the lower Salinas River drainage area.

County of Santa Cruz Planning Department (SCCPD). 1979. The San Lorenzo River
watershed management plan.

Downing, J., R. Fairey, C. Roberts, E. Landrau, R. Clark, J. Hunt, B. Anderson, B.
Phillips, C.J. Wilson, F. LeCaro, G. Kapahi, K. Worcester, M. Stephenson, M. Puckett.
1998. Chemical and biological measures of sediment quality in the Central Coast Region,
final report. State Water Resources Control Board.

Dynamac Corporation (1998), Clear Creek Management Area Water Quality Monitoring
Narrative Report, San Benito County, California, prepared for the US Department of the
Interior, Bureau of Land Management, Hollister Resource Area Office

Golder and Associates Inc. 1997. Qualitative and quantitative analysis of degradation of
the San Benito River. Prepared for the City of Hollister.

Greenlee, Ellen et al.,1981. Staff Report On Pesticides and Water Quality in Pgjaro
Valley Surface Waters, Ellen Greenlee et a., Santa Cruz County, December 1981

37



Harrington, J.M. 1999. California stream bioassessment procedures. California
Department of Fish and Game, Water Pollution Control Laboratory, Rancho
Cordova,CA.

Heal the Bay Beach water quality report card. www.healthebay.org

Hecht, Barry and G. Kittleson. 1998. An assessment of streambed conditions and
erosion control effortsin the San Lorenzo River watershed, Santa Cruz County,
Cdlifornia.

Hunt, J. W., B. S. Anderson, B. M. Phillips, P. A. Nicely, R. S. Tjeerdema, H. M.
Puckett, M. Stephenson, K. Worcester, and V. deVlaming 2002. Ambient toxicity due to
chlorpyrifos and diazinon in a central California coastal watershed. Environmental
Monitoring and Assessment 82, p 83-112.

J.M. Montgomery Consulting Engineers. 1979. Review of Soquel/Aptos watershed
literature for a CEQA compliance document related to an Aptos Creek reclamation study.

J.M. Montgomery Engineers. 1993. Long term wastewater management plan final
report: Pgjaro River discharge evaluation. Completed for South County Regional
Wastewater Authority.

Jagger, P. 1981. Impact of agricultural return flows and surface water quality in the
Monterey Bay area. Association of Monterey Bay Area Governments.

Jagger, P., and B. Van Voris 1981. Review of water quality standards for the San
Lorenzo and Salinas Rivers. Assocdiation of Monterey Bay Area Governments.

Jagger, P., H. Kolb, S. Capitain. 1993. Final Report: Literature review of nonpoint
source impacts in the San Lorenzo River watershed.

Leonard, William R. 1972. Water Quality Conditions of the San Lorenzo River. Central
Coast Regional Water Quality Control Board.

Long, E.R., L.J. Field, and D.L. MacDonald. 1998. Predicting toxicity in marine
sediments with numerical sediment quality guidelines. Environmental Toxicology and
Chemistry 17:714-727.

National Academy of Sciences-National Academy of Engineering. 1973. Water quality
criteria 1972 (Blue Book). EPA Ecological Research Series. EPA-R3-73-033. U.S.
Environmenta Protection Agency, Washington, D.C.

Nelson, J. 2000. California Department of Fish and Game memorandum to filere:
results of electrofishing surveys conducted on Aptos Creek, November 1999.

38


http://www.healthebay.org/

Phillip Williams and Associates and John Stanley and Associates, 1989. San Lorenzo
River Enhancement Plan: a plan for biological enhancement on thelower San Lorenzo
River. Prepared for the City of Santa Cruz.

Puckett, M. California Department of Fish and Game. 2002. Quality Assurance
Management Plan (QAMP) for the State of California’s Surface Water Ambient
Monitoring Program (SWAMP). Prepared for the California State Water Resources
Control Board, Division of Water Quality. Sacramento, CA.

Questa Engineering. 1997. Water resources management plan for the Watsonville
Slough system, Santa Cruz County. Prepared for Association of Bay Area Governments.

Rasmussen, D. 2000. State Mussel Watch Program 1995 —1997 Data Report. State
Water Resources Control Board. California Environmental Protection Agency.

Rasmussen, Del, and H. Blethrow, 1990. Toxic substances monitoring program, Ten year
summary report, 1978 — 1987. California State Water Resources Control Board,
Publication #90-1WQ, August, 1990.

Rice, T. J., D. H. Chipping, N.L. Eatough, R. Nakamura, and D. Bigley. 1994. Clean
Lakes Assistance Program for Lake Nacimiento. Coastal Resources Institute, California
Polytechnic State University, San Luis Obispo, April, 1994.

Robinson, Timothy H., Al Leydecker, John M. Melack and Arturo A. Keller. 2003. Santa
Barbara

RWQCB, 2001. Regional storm water monitoring program data summary, 1999-2000.
Work files of Central Coast Regional Water Quality Control Board, San Luis ObispoSoil
Conservation Service. 1990. County resources inventory, water bodies impaired by
nonpoint sources. Santa Cruz County

State Water Ambient Monitoring Program (SWAMP), 2000. Guidance for Site-Specific
Monitoring Workplans. Internal Document. April 19, 2000

State Water Resources Control Board 1999. Consolidated Toxic Hot Spots Cleanup Plan
Volume 1: Policy, Toxic Hot Spots List, and Findings. June 1999.

State Water Resources Control Board, 2004. Water Quality Control Policy for
Developing California s Clean Water Act Section 303(d) List. Division of Water
Quality, California Environmental Protection Agency.

Swanson Hydrology and Geomorphology. 2001. Zayante area sedment source study.
Prepared for SCCPD Department of Environmental Health.

39



Swanson, M. and Habitat Restoration Group. 1993. Final Pgjaro River Lagoon
management plan (SCH#9302-3035). Prepared for the Pajaro Valley Water Management
Aqgency.

Titus, Robert, D.C. Erman, and W. M. Snider. 1994. History and status of steelhead in
California coastal drainages south of San Francisco Bay. Manuscript as of September 27,
1994.

U.S. EPA. 1997. Monitoring Guidance for Determining the Effectiveness of Nonpoint
Source Controls. U.S. Environmental Protection Agency, Office of Water (EPA 841-B-
96-004) (1997).

U.S. Food and Drug Administration. 1984. Shellfish sanitation Interpretation: Action
levels for chemical and poisonous substances, June 21, 1984. U.S.F.D.A, Shellfish
Sanitation Branch, Washington, D.C.

USGS 1982 — 1990 Water Resources Data Reports

Williamson, R. San Jose State University. 1994. The establishment of nutrient objectives,

sources, impacts, and best management practices for the Pgaro River and Llagas Creek.
February 28, 1994.

40



Appendix A. Summary of Central Coast Watershed Characteristics
and Conditions

Big Basin Hydrologic Area 304

The Big Basin Hydrologic Areais characterized by smaller coastal watersheds draining
out of the Santa Cruz mountains directly to the ocean. In most areas the creeks drain
through a coastal plain areathat isrelatively narrow. For some of the watersheds,
particularly in the southern portion of this area, this coastal plain is heavily developed
(around the towns of Santa Cruz, Aptos, and Soquel). In the northern portion of the
region, the plain is narrower and development is minimal. Irrigated agricultureis
relatively limited in this area.

Major issuesin the Big Basin areaincludesiltation, water diversions, migration barriers
and loss of riparian habitat. The SCCPD has gathered data at various locations in the
smaller watersheds of this area for anumber of years. In addition, several volunteer
monitoring programs are collecting data in various watersheds. CCAMP data for most of
the other smaller watersheds along the coast indicate few water quality problems.
However, the CCAMP program is not currently geared to assess instream sediment
impacts, which are some of the more likely impacts in these watersheds. Severa
waterbodies in the Big Basin Hydrologic Unit (304) are on the 303(d) list of impaired
waterbodies due to specific pollutants and or stressors. These waterbodies are listed
below:

Big Basin Hydrologic Unit waters currently identified asimpaired on the 303(d) list.

Water body Pollutant/stressor  Pollutant/stressor  Pollutant/stressor
San Lorenzo Water shed

Branciforte Creek Siltation

Carbonera Creek Nutrients Pathogens Siltation
Boulder Creek Siltation

Bear Creek Siltation

Fall Creek Siltation

Kings Creek Siltation

Lompico Creek Nutrients Pathogens Siltation
Love Creek Siltation

Mountain Charlie Gulch Siltation

Newell Creek Siltation

Shingle Mill Creek Nutrients Siltation

San Lorenzo Lagoon Boron Fecal Coliform

San Lorenzo River Nutrients Pathogens Siltation
Aptos Water shed

Aptos Creek Pathogens Siltation

Valencia Creek Pathogens Siltation

Other water sheds

Soquel Lagoon Nutrients Pathogens Siltation
Waddell Creek East Branch Pathogens Siltation
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Aptos Creek —Hydrologic SubArea 304.13

Aptos Creek islocated in southern Santa Cruz County and is approximately 24.5 square
milesin size. It drainsto Monterey Bay south of the City of Santa Cruz. Itsmain
tributaries are Valencia Creek, Mangles Gulch, and Bridge Creek. Both Aptos and
Vaencia Creeks are listed on the 303(d) impaired waterbodies list for siltation and
pathogens, and are the subject of a Total Maximum Daily Load analysis.

The entire upper watershed was logged during the late 1800s, and 140 million board feet
of first-growth redwood was removed. The California Department of Fish and Game
(1977) conducted inventories of fisheries resources and found that factors limiting
steelhead populations in the creek include temperature, sedimentation, barriersto fish
passage, inadequate woody debris, and inadequate canopy cover. Titus et a. (1994)
indicate that declining fish populations are primarily caused by sedimentation in Aptos
Creek. Heindicated that a disastrous flood in 1982 created |andslides and mass wasting,
aswell as debrisjams, which blocked fish passage. The 1982 steelhead year-class was
essentially eliminated. Surveysin 1999 (Nelson 2000) documented a number of
steelhead once again present in the creek

The SCCPD has monitored sites on Aptos and Valencia Creek since 1975. Their data
shows that both creeks are fairly alkaline compared to other creeks they monitor,
averaging 242 and 229 mg/L, respectively. Conductivity is also higher than on many of
the other coastal streams monitored.

One of the County’ s sites, at the Spreckels Drive bridge, had elevated fecal coliform 57%
of the time relative to the Basin Plan objective of 200MPN/100mL (acriteriawhichis
applied to 5 samples collected within a 30 day period). Other sites in the watershed were
relatively clean. CCAMP coastal confluence monitoring data for fecal coliform at the
Aptos Creek site had a geomean which exceeded the Central Coast Basin Plan objective
of 400 MPN/100 ml. Nitrate levels were relatively low, averaging less than 0.2 mg/L
(NO3z asN). Orthophosphate (as P) levels were slightly elevated, averaging somewhat
lessthan 0.2 mg/L. This compares well with the County’s data. Oxygen levels were
fully saturated with arelatively narrow range of values.

Conventional water quality has been monitored by volunteer monitors from the Coastal
Watershed Council. Findings from the spring and summer of 2000 indicate that most
parameters met water quality standards. However, turbidity was elevated on Vdencia
Creek, and flow was low at the confluence of Valencia Creek with Aptos Creek.

Mussel Watch data shows no exceedances of FDA action levels for metals or organic
chemicals in fish tissue collected from Aptos Creek.

Soquel Creek —Hydrologic SubArea 304.13
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The Soquel Creek Lagoon is listed on the 303(d) impaired waterbodies list for pathogens,
nutrients, and siltation. Montgomery (1979) indicated that water quality influences on
the watershed are primarily from urban runoff and residential development in the upper
watershed with associated septic system use. Forestry activities in the upper watershed
contribute to the sedimentation problem. Cafferataand Poole (1993) completed a
watershed assessment of sediment impacts to the East Branch of Soquel Creek.

USGS conducted water sampling at their gaging station between 1953 and 1966, which
gives an indication of general mineral composition of Soquel Creek water; hardness and
dissolved solids are relatively high, but are comparable to ground water supply in the
area. SCCPD data show that Soquel Creek, along with Aptos and Vaencia, have among
the highest alkalinity levels of all creeks sampled by their program, averaging 210 mg/L
in Soquel Creek.

Past CCAMP monitoring for fecal coliform at the Soquel Creek coastal confluence site
has showed a geomean of all samples of 401 MPN/100 ml, with 33% of measurements
exceeding the Central Coast Basin Plan single sample maximum of 400 MPN/100 ml.
Nitrate levels were very low, averaging less than 0.1 mg/L (NO3 as N). Orthophosphate
(asP) averaged 0.11 mg/L. Dissolved oxygen levels showed no signs of depression.
However, the maximum value was 13.88, which may indicate super-saturation. pH
occasionally exceeded 8.3 (the Basin Plan criteria for domestic supply), but averaged
8.17. Multiple years of data collected by Santa Cruz County generally supports these
findings.

Mussel Watch data shows no exceedances of FDA action levels for metals or organic
chemicalsin bivalve tissue collected from Soquel Creek.

San L orenzo River Water shed — Hydrologic Subarea 304.12

The San Lorenzo River islisted on the 1998 303(d) list asimpaired by nutrients,
pathogens and sedimentation. The San Lorenzo River estuary is also listed for pathogens
and sedimentation. Carbonera and Lompico Creeks, tributaries to the San Lorenzo
River, are also listed for pathogens, nutrients and sedimentation. Shingle Mill Creek is
listed for nutrients and siltation. Schwan Lake, which isaso in the watershed, islisted
for nutrients and pathogens. Revisionsto the list currently under consideration would
add a number of the tributaries specifically for sediment, but would delist the San
Lorenzo for nutrients.

General Watershed Description — The San Lorenzo River isa25-mile long river that
drainsto the Pacific Ocean at the northern end of Monterey Bay. It drainsa 115 square
mile watershed, which is mostly a steep, heavily forested landscape on the west slope of
the central Santa Cruz mountains. Average rainfall is about 47 inches, most of which
falls between December and April (SCCPD 1979; Phillip Williams & Assoc. 1989).
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The San Lorenzo River isaperennia stream with average summer flows typically under
10 cfs but flood flows recorded as high as 35,000 cfs. The lower 2.2 miles of the stream
have been channelized and levied for flood control purposes, as the stream flows through
downtown Santa Cruz. This reach of stream does not have awell-shaded canopy, though
vegetation restoration projects have begun to improve bank vegetation along the levees.
The San Lorenzo River lagoon provides critical summer habitat for juvenile steelhead.
Breaching of the lagoon to prevent flooding is an ongoing management concern for
protection of steelhead habitat.

As of 1970, 23.2% of the watershed was in urban and suburban land use. Besidesthe
City of Santa Cruz, the San Lorenzo River and its tributaries flow past the communities
of Boulder Creek, Ben Lomond, Felton, Lompico, Zayante, Mount Hermon, and the City
of Scotts Valley (SCCPD 1979). In addition to urban, suburban and timber harvest uses,
others include recreation (including golf courses), range and pasture land, and small
animal holding facilities.

The main tributaries to San Lorenzo River include Carbonera Creek (7.4 sg. mi.),
Zayante Creek (13.8 sg. mi.), Bear Creek (16.2 sq. mi.), Boulder Creek (10.2 sg. mi.),
Newell Creek (9.7 sg. mi.), and Branciforte Creek (18.1 sq. mi.). Branciforte Creek is
channelized in its lowest mile before it joins the San Lorenzo River. Loch Lomond isan
impoundment on Newell Creek, formed in 1961 (SCCPD 1979).

Conventional Water Quality Findings- Though nitrate levels in the San Lorenzo system
are relatively low compared to other agriculture dominated watersheds in the area (such
asthe Pgjaro River), the river was listed as impaired by nitrate based on impacts to taste
and odor in the municipal water supply.

CCAMP coastal confluences monitoring rank the San Lorenzo River among the lowest in
the Region for nitrate concentrations; it averaged 0.19 mg/L (NO3 as N) and never
exceeded 0.8 mg/L. The San Lorenzo watershed has relatively rich natural sources of
phosphorus (SCCPD 1979); coastal confluence monitoring indicated an average value of
0.45 mg/L phosphorus as P. The low nitrogen to phosphorus ratio indicates that the
watershed is nitrate limited. Therefore, controls on nitrate are important in the watershed
to reduce taste and odor problems originating from algal growth.

The CCAMP program has acquired and reviewed the extensive water quality data
collected by the Santa Cruz County Environmental Health Department. Virtually no
indications of problems from nitrite or ammoniawere found. An examination of
dissolved oxygen levels over atwenty-year period of record showed only three
excursions below 7.0 mg/L (the Basin Plan criteriafor cold water fish) on tributaries.
Violations were on Bear Creek, Gold Gulch and Kings Creek. No measurements were
recorded below 6.4 mg/L. On the main stem of the San Lorenzo violations were more
common, with measurements dropping below 7.0 mg/L 10.3% of the time. However,
most violations were from one of the 18 sites monitored on the San Lorenzo; this was
Station 1-01-002 below Boulder Creek, which violated 52% of the time, but never
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dropped below 5.3. Two violaions were recorded at Waterman Gap and one at Irwin
Way check dam. Overal, dissolved oxygen levelsin the watershed appear to be in good
condition.

CCAMP data show the San Lorenzo River to have the highest fecal coliform levels of al
coastal confluences measured, which include 33 major watershed systems of the Central
Coast. Thefecal coliform geomean at the lower end of the river was 953 MPN/100 ml,
with single sample maximums ranging as high as 92,000. This site violated the Central
Coast Basin Plan objective (single sample maximum of 400 MPN/100ml) in 71% of the
17 samples taken (between April 2001 and March 2003). Fecal coliform appearsto be a
significant problem in almost all tributaries, according to data collected by the SCCPD
Environmental Health Department. Fall Creek and Clear Creek rarely or never exceeded
200 MPN/100 ml, the basin plan objective for the geomean of all samples. All other
tributaries and the San Lorenzo River itself exceeded thisvalue regularly. For example,
of the 100 samples taken along the main stem over the twenty-five year period of record,
49 samples exceeded 200 MPN/100 ml and the geometric mean of all samples was 6749
MPN/100 ml. Theworst site on the San Lorenzo River main stem was at Big Trees,
where 67% of all samples violated the standard. Branciforte Creek, Carbonera Creek,
Camp Everstributary, and Schwann Lake also had relatively high percent violations.
High fecal coliform levels are attributable at least in part to old and failing septic systems
in the upper watershed.

Metals- State Mussel Watch Program data indicates that some metals may exceed
Median International Standards (M1S) in mussel tissue in the Santa Cruz area
(Rasmussen, ). Samples have been collected from a number of locations in the San
Lorenzo watershed and in the Santa Cruz Harbor. The MIS for copper was exceeded on
the San Lorenzo River at Big Treesin the early 1980's. Santa Cruz Harbor exceeded
MIS standards in shellfish on several occasions for cadmium, chromium, copper, and
zinc. Fish tissue samples from Corcoran Lagoon and Moran Lake also had elevated
levels of cadmium and chromium. In freshwater clam and fish tissue samples collected
by Department of Fish and Game staff throughout the watershed, cadmium and copper
levels did exceed the MIS levels on occasion.

The SCCPD sampled for metals in water throughout the San Lorenzo watershed on a
number of occasions. The Basin Plan standard in cold water fish habitat for both
cadmium and chromium is 0.03 ppm and 0.05 ppm respectively. These values were
exceeded on several occasions in urban runoff. Sediment chemistry data collected at the
CCAMP coasta confluences sitein 1998 did not show levels of these or any other metals
elevated above the effects range medium (ERM) value.

Habitat — Sediment is a problem in a number of locations in the watershed and is the
subject of several TMDL anayses. Fine sediment in spawning gravels resultsin
reduction in carrying capacity for anadromous fish, and can severely reduce fish
populations. Several studies describe the problem in detail (Leonard 1972, SCCPD 1979,
Swanson Hydrology 2001, and Soil Conservation Service 1990) and Regiona 3 staff has
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compiled aliterature review of studies related to the problem (Jagger et a. 1993).
Sedimentation sources are various and the problem is a complex one. The mgor sources
of erosion defined in the Zayante Creek sedimentation study (Swanson Hydrology 2001)
are from roads (from timber harvest, private, and public purposes), active timber harvest,
mass wasting, channel erosion and other urban and rural land uses. This study estimated
that the Zayante watershed yielded 115,116 tons per year of sediment, of which 23%is
potentially controllable. Hecht (1998) indicates that stream conditions have not improved
since the Watershed Management Plan, developed in 1979 by the SCCPD, was written.
The proportion of bed material composed by baserock used for road surfacing has
increased over the years, indicating significant wasting of roads in the upper watershed.
The bed materia is generally composed of finer material, with proportionally less
material originating in the upper watershed, and more from the lower, sandier aress.

Algal growth has been documented in excessive amounts in the lower San Lorenzo River.
Studies have been done to assess the extent of the algal growth problem in the watershed.
Species found at Boulder Creek and Ben Lomond were particularly indicative of a
nutrient enrichment problem. Relatively low dissolved oxygen levels at Boulder Creek
support thisfinding. As the river moves downstream through Henry Cowell State Park
this condition improves substantially (SCCPD 1979).

Fish and Game surveys (CDFG 1996) indicate that water diversions by the City Water
Department and by riparian users significantly impact summer stream flow, to the point
that dewatering occurs at times. Water impoundment by Loch Lomond Reservoir also
resultsin areduction of flows to the lagoon. Channelization, riparian habitat removal,
and lack of wood debris greatly reduce habitat quality in the lower reaches of theriver.
The same surveys describe numerous problems in tributary streams, including siltation,
degradation of stream flow from water diversion, removal of riparian vegetation,
improper placement of culverts, and degradation of water quality from septic systems.

Pajaro River Hydrologic Unit 305

The Pgjaro River watershed was the focus of CCAMP watershed rotation monitoring in
1998 and 2005. Much of the following description of water quality issues stems from
data collected by CCAMP in 1998.

Several waterbodies in the Pgjaro watershed are listed on the CWA 303(d) list of
impaired waterbodies, as follows:

Water Body Pollutant Pollutant Pollutant Pollutant  Pollutant
Pajaro River Sedimentation Nutrients

Watsonville Slough Sedimentation Pathogens Oil and Grease  Metals Pesticides
Llagas Creek Sedimentation Nutrients

Rider Guich Sedimentation

San Benito River Sedimentation

Clear Creek Mercury

Hernandez Reservoir Mercury

Schwan Lake Nutrients Pathogens
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General Watershed Description - The Pgjaro River watershed encompasses over 1,300
square miles of central California. The major direct tributaries to the Pgjaro River
include San Benito River, Tequisquita Slough/Santa Ana Creek, Pacheco Creek, Llagas
Creek, Uvas Creek, and Corralitos Creek. The Pajaro River flows to Monterey Bay north
of Moss Landing Harbor.

The Pajaro River watershed encompasses parts of four counties: San Benito County
(about 65% of the watershed area), Santa Clara County (about 20% of the watershed),
Santa Cruz County (about 10% of the watershed) and Monterey County (less than 5% of
the watershed). There are five incorporated cities within the watershed: Watsonville,
Gilroy, Morgan Hill, Hollister, and San Juan Bautista. The Pgjaro River watershed
contains awide variety of land uses, including row crop agriculture, livestock grazing,
forestry, industrial, and rural/urban residential. The watershed also contains significant
amounts of natural vegetative cover, which provides habitat to numerous native bird and
wildlife species.

Pajaro River watershed flow patterns are characteristic of a Mediterranean climate, with
higher flows during the wetter, cooler winter months and low flows during the warmer,
drier summer months. Principal water sources for the Pgjaro River and its tributaries are
surface runoff, springs, subsurface flow into the channels, and reclaimed water entering
the creek through percolation from water discharged by South County Regional
Wastewater Authority (SCRWA). Thefirst three water sources are subject to large flow
variations due to climatic influences, while the discharge from the SCWRA tends to
influence flow year-round.

Water Quality Findings - The Pajaro River watershed was monitored (water, sediment,
and tissue samples) by the Central Coast Regional Water Quality Control Board
(RWQCB) and subcontract laboratories from December 1997 through January 1999 to
assess the relative contributions of conventional pollutants (nutrients, sediment, etc.),
toxins, metals, and other pollutants from major tributary streams to document ambient
water quality.

Conventional Water Quality - CCAMP has documented levels of pH, nutrients (nitrate
and ammonia), dissolved oxygen, and total dissolved solids in the Pgjaro River watershed
that do not meet Central Coast Water Quality Control Plan (Basin Plan) water quality
criteria. CCAMP has also determined that other water quality parameters of concern
include temperature, algae (attached and suspended), sediment, and bacteria.

Sedimentation has been documented as a problem in portions of the watershed in other
studies (Balance Hydrologics 1990 and Golder 1997). Much of thisis due to bank
sloughing, land slides of sandstone and shales in headwater areas, and sheet and rill
erosion from adjacent land uses. The lower portion of the San Benito River is degrading
asaresult of gravel mining, and isin a state of disequilibrium, which can result in
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erosion of banks (Applied Science Engineering et al. 1999). CCAMP monitoring in 1998
did not address instream impacts of sedimentation in a detailed way, but did assess
sediment impacts as part of bioassessment habitat analysis. That ” snapshot” view
indicated that lower Llagas Creek and the Pgjaro River at Betabel Road were most
severely impacted by sediment.

CCAMP monitoring documented specific violations of Basin Plan pH criteria (mean
values greater than standard of 8.3 pH units) at two sitesin the Pgjaro River watershed
(Tres Pinos Creek and Pajaro River at Frazier Lake Road). Limited pH data has been
collected on the San Benito and Pgjaro Rivers. Dynamac Corporation (1998) reported
“background concentrations’ of pH data collected in the San Benito River up stream and
down stream of the confluence with Clear Creek (upper San Benito River) exceeded
regulatory limits (pH values from 8.4 to 8.8). Similarly, Williamson (1994) documented
apH range of 7.8t0 9.3 at the Frazier Lake Road site. A report by Greenlee (1981)
contained 1978 Pgjaro River surface water data collected by the State Water Resources
Control Board showing pH values ranging from 6.6 to 9.4. Thisrange of pH valuesin
the Pgjaro River is supported by historical data from the Chittenden stream gauge station
(USGS and DWR data summarized by Williamson (1994)).

Water samples from three stations along the southern portion of Llagas Creek exceeded
the State nitrate drinking water objective of 10 mg/L (NO; as N) on multiple occasions,
and ranged as high as 31.7 mg/l at Holsclaw Road. Williamson (1994) reported similar
elevated nitrate levels at two sampling stations (17.7 and 19.0 mg/L NOs; as N) on Llagas
Creek. Similarly, James Montgomery Consulting Engineers (1993) documented nitrate
levels on Llagas Creek between 4.5 and 17.0 mg/L NOs as N. Historical data (1955
through 1991) from various stations on Llagas Creek show nitrate levels on Llagas Creek
ranging between 0.1 and 10.3 mg/L NOs as N (sources include USGS 1982 — 1990 Water
Resources Data Reports, Regional Water Quality Cortrol Board 1983 Staff Report).
Haase (Appled Science Engineering et al., 1999) theorized that a reducing substance was
infiltrating into the reach where seepage from the City of Gilroy’s treatment plant is
prevalent (from Holsclaw Road downstream to Bloomfield Road), because of the
declining nitrate levels and sometimes increased ammonia levels across this reach.

The Basin Plan unionized ammonia objective of 0.025 mg/L NH3 as N was exceeded
once at the Tequisquita Slough site reaching 0.072 mg/L NH3 as N. Limited ammonia
data has been collected in the Pajaro River watershed. James Montgomery Consulting
Engineers (1993) documented ammonialevels on Llagas Creek between 0.0007 and
0.0014 mg/L NOz as N. Williamson (1994) reported similar anmonialevels (alimited
review of the data revealed ammonialevels from 0.011 to 0.032 mg/L NH3 as N) at six
sampling stations in the Pgjaro River watershed. The levels documented are typically
below the 0.025 mg/l NH3 as N limit and indicate no problem with ammoniatoxicity.

Over 35 violations of Basin Plan dissolved oxygen criteriafor the COLD beneficial use

(minimum values less than standard of 7.0 mg/L) were observed at twelve sitesin the
Pajaro River watershed. Williamson (1994) reported similar dissolved oxygen levels (a
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limited review of the datarevealed 11 dissolved oxygen measurements below 7.0 mg/L)
at six sampling stations (four on Llagas Creek and two on the Pajaro River) in the Pgjaro
River watershed. James Montgomery Consulting Engineers (1993) also documented 16
dissolved oxygen measurements below 7.0 mg/L on Llagas Creek, Miller Canal, and
Pajaro River. The Greenlee (1981) report containing 1978 Pajaro River surface water
data collected by the State Water Resources Control Board documented one instance of
dissolved oxygen below 7.0 mg/L.

Three violations of Basin Plan dissolved oxygen criteriafor the WARM beneficial use
(minimum values less than standard of 5.0 mg/L for WARM) were observed at the
Tequisquita Slough site in the Pgjaro River watershed. Of the data reviewed, no others
documented dissolved oxygen levels lower than this value in water bodies designated as
WARM.

All but two sites sampled in the Pgjaro River watershed had at |east one dissolved oxygen
measurement depressed below 85% saturation, however the Basin Plan objectiveis
applied to the median dissolved oxygen saturation value of 85%. Both Tequisquita
Slough and the Pgjaro River sites at Betabel Road and Thurwachter Bridge violated the
oxygen saturation criteria 50 percent of the time. Of other data sources reviewed, none
recorded oxygen saturation levels.

Average total dissolved solids (TDS) levels, at all Llagas Creek sites, exceeded the Basin
Plan waterbody specific objective of 200 mg/L. On the San Benito River, at the Y Road
site, TDS levels exceeded the Basin Plan surface water quality objective of 1400 mg/L in
September and October 1998. TDS values at the lower Pgjaro River sites at Chittenden
Gap and Murphy’s Crossing reached or exceeded the Basin Plan surface water quality
objective of 1000 mg/L for TDS in August, September, and October 1998.

James Montgomery Consulting Engineers (1993) documented arange of average TDS
values of 736 to 848 mg/L on Llagas Creek. Only two samples out of 25 collected were
below thewater quality objective of 200 mg/L. James Montgomery Consulting
Engineers (1993) also observed an average range of TDS values of 829 to 839 mg/L on
Pajaro River. Average TDS values reported for this section of the Pgjaro River were
below the Basin Plan surface water quality objective of 1000 mg/L, but severa individual
measurements exceeded the objective.

Metals— State Mussel Watch Program tissue data collected during the 1998 CCAMP
sampling from the San Benito River at Y Road had the highest values of all sites for
several different metals, notably aluminum, cadmium, chromium, copper, mercury,
nickel, silver, and zinc, implying metals may be a problem in thiswatershed. Chromium,
copper and zinc levelsin tissue were high throughout the watershed compared to Median
International Standards. Chromium levels were also elevated throughout the watershed
in sediment samples. Chromium concentrations are commonly high in areas with
serpentine soils.
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Manganese levelsin tissue were high throughout the Pajaro watershed overall compared
to the Mussel Watch EDL 95 for transplanted freshwater clams, and in Llagas Creek
samples were particularly high. Historical datafrom the Pajaro Valley Water
Management Agency has shown manganese to aso be elevated in Corralitos Creek
(Applied Science Engineering et al. 1999)

On the Pgjaro River at Betabel Road, several metals (lead, copper, nickel and zinc) were
above cold water habitat Basin Plan criteria, in asingle water sample taken in March.
Metal s data from the Chittendon Gap site on the Pgjaro River have historically been
elevated for both mercury and lead. Mercury and lead are also periodically elevated on
Llagas Creek (Applied Science Engineering et al. 1999).

A management plan developed for Watsonville Sough identified copper, nickel and zinc
at high levelsin tissue and sediment in the Slough (Questa Engineering 1995). Lead at
potentially toxic levels has also been detected repeatedly over the years (Applied Science
Engineering et al. 1999).

Mercury was elevated (over the California Toxics Rule water quality objective) at sites
on the San Benito watershed, in water samples collected for CCAMP by the State Mussel
Watch Program. Sediment samples from the upper San Benito watershed also had
elevated mercury levels (exceeding the NOAA ERL). There are anumber of historical
references to elevated mercury levelsin this watershed (Applied Science Engineering
1999). Both Clear Creek and Hernandez Reservoir are listed on the 303(d) list for
mercury.

A Clear Creek study conducted for the Bureau of Land Management (Dynamac 1998)
found elevated levels of chromium, nickel and copper in water quality samples.
Sediment samples were high in cobalt, nickel and mercury at severa sites, and antimony,
chromium, cadmium, copper, and arsenic at afew sites. Some references also indicate
elevated levels of barium in Clear Creek (Applied Science Engineering 1999).

Synthetic Organic Chemicals- Legacy organochlorine pesticides and several currently
applied organophosphate pesticides can be found in most tributaries of the Pgjaro River
system. DDT compounds were widespread in CCAMP sediment and tissue samples.
Several main stem sites had elevated levels of DDT, dieldrin, and chlordane compounds.
The Betabel Road site had the highest values of dieldrin and toxaphene. Chittendon Gap
had relatively high levels of dieldrin and toxaphene as well as chlordane compounds.
Llagas Creek also had relatively high levels of chlordane compounds.

Salsipuedes Creek stands out in CCAMP datafor the relatively large number of
chemicals that were present in clam tissue. DDT compounds were found at levels
exceeding several criteriaat this site in sediment, water and tissue. Relatively low levels
of diazinon and chlorpyrifos were found in sediment, water, and/or tissue. Other
chemicalsincluded dieldrin, chlordane, and oxadiazon (sediment and tissue); and
toxaphene, heptachlor epoxide, and ethyl parathion (tissue only).
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The most prevalent findings related to currently applied pesticides were relatively high
values of diazinon in clam tissue collected in several main stem Pajaro River sites,
particularly at Betabel Road. Pacheco Creek also had somewhat elevated levels of ethyl
parathion, which though being phased out, is still applied to certain crops.

Toxicity Identification Evaluation studies conducted on samples from lower Pgjaro
watershed sites (by Granite Canyons Marine Polution Studies Laboratory staff in 1998)
suggested the toxicity found on the main stem and in some of the agricultural drains were
attributable to organochlorine pesticides. 78% of samples collected from drainage
ditches were acutely toxic. Sampling by M. Swanson and the Habitat Restoration Group
in the winter of 91/92 identified 4’4 DDE and endosul phan sulphae in the Pgjaro lagoon.
The Questa Engineering study (1995) confirmed elevated levels of diazinon and
DDT/DDE in water quality samples. State Mussel Watch data confirms that Watsonville
Slough has had extremely high levels of organochlorine pesticides in past years,
particularly DDT, chlordane, dieldrin, endosul phan, toxaphene, hexachl orobenzene and
PCBs, some of these |evels are the highest documented in the State.

Qil and Grease— Recent stormwater data collected from Watsonville Slough (RWQCB,
2001) indicate that oil and grease are found there at levels that are sometimes of concern.
Watsonville Slough is listed as impaired by oil and grease.

Bolsa Nueva Hydrologic Unit 306

The Bolsa Nueva Hydrologic Unit in located in Monterey County, east of Moss Landing
Harbor and consists of Moro Cojo Slough and Elkhorn Slough. These largely tidal
waters enter Monterey Bay through Moss Landing Harbor. Both the Elkhorn and Moro
Cojo Sloughs are listed on the CWA 303(d) list of impaired waterbodies, safollows:

Waterbody Pollutant

Elkhorn Slough Pathogens
Pesticides
Sedimentation/Siltation

Moro Cojo Slough Low Dissolved Oxygen
Pesticides
Sedimentation/Siltation

Water Quality findings

Historically, water quality datain the Bolsa Nuevo Hydrologic Unit isminimal.
However, some data sources exist for nutrients, as summarized by Jaggeer (1981). More
recently, the Elkhorn Slough Reserve employs two water quality monitoring programs.
The volunteer monitoring program has been collecting monthly data since 1988 in both
Elkhorn and Moro Cojo Sloughs. The National Estuarine Reserve System (NERR)
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system-wide program has been collecting data since 1995, including continuous probe
data at multiple stations throughout the Elkhorn Slough. CCAMP is aso collecting data
at onelocation in Moro Cojo Slough and three locations in the Elkhorn Shough and it’s
tributaries.

Conventional Water Quality

Historic nutrient data from Elkhorn Slough indicated that nitrate, phosphorus, and
ammonialevelsin Elkhorn Slough were uniformly low. Jagger (1981) aso concluded
that there was little impact from agricultural return waters on Elkhorn Slough, although it
was not determined if this was due more to regular tidal flushing or to alack of nutrient
inputs. Elkhorn Slough islargdy tidal, with some freshwater stratification in the rainy
winter months.

The data report for volunteer monitoring data in the Elkhorn Slough Reserve summarized
several findingsincluding a significant increase in nitrate concentrations over the past
thirty years (Caffey 1997). In general, volunteer monitoring data documented elevated
nutrient concentrations throughout most of Elkhorn Slough, Bennett Slough and Moro during
the rainy season. Volunteer data from Carneros Creek atributary to Elkhorn Slough show
nitrate concentrations in excess of 14 mg/l during the winter rainy season. The volunteer data
summary report also reported relatively low concentrations of ammonium, despite potential
inputs from dairy farmsin watershed. Data analysis conducted by Caffrey et al (1997) show
that nutrient concentrations in the slough have increased dramatically since the 1970s and
when compared to historic data the authors have shown that nitrate concentrations have
increased at all stations where both historic and current data exists.

Bacterial monitoring conducted in the Bolsa Nueva watershed between 1988 and 1994
for assessment of the feasibility of acommercial shellfish operation in Elkhorn Slough.
The siteswere largely marine and tidal, with generally low bacterialevels. Total
coliform levels exceeded 10,000 MPN/100ml and fecal coliform exceeded 600
MPN/100ml in about 5 % of the samples, with the highest values occurring during rainy
winter months (Cotter and Strnad 1997-secondary reference from SWRCB 1999).

Dissolved oxygen concentrations measured monthly by volunteer monitors ranged widely
within Elkhorn Slough asin normal in estuaries. In addition to monthly monitoring
continuous monitoring probes were deployed at several locations in the Slough. These results
show that the Upper Pond becomes hypoxic or anoxic on adaily basis for several weeksin
late summer or early fall, while the South Marsh does not.

Synthetic Organic Chemicals and Metals
Moss Landing Harbor and its tributaries are listed as aknown Toxic Hot Spots for

pesticides, PCBs, nickel, chromium, and tributyl tin (SWRCB 1999). Several beneficial
uses for waterbodies in this Hydrologic Unit are impaired due to metal or pesticide
concentrations. Data collected in Moss Landing Harbor identified multiple pollutants
which exceed published criteriafor sediment and tissue. These include pesticides
(dieldrin, chlordane, DDT and toxaphene), PCB’s and metals (tri-butyl tin and nickel).
Sediment samples were also toxic to invertebrate test organisms. Moss Landing Harbor
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isnow on the Clean Water Act section 303(d) list (Impaired Waters List) for pesticides.
In Elkhorn Slough, elevated levels of dieldrin, endosulfan and nickel were reported and
the Slough was added to the Impaired Waters List in 1999 for pesticides. Moro Cojo
Slough data showed elevated dieldrin, DDT, toxaphene, PCB’s and nickel in tissue and
sediment. Sediment samples were also toxic to invertebrate test organisms.

Carmel River Hydrologic Unit 307

The Carmel River watershed is located in Monterey County just south of Monterey Bay,
between the Santa L ucia mountains to the South and the Sierra del Salinas to the North
and East. Theriver flows northwest through Carmel Valley to Carmel River lagoon and
the Pacific Ocean near Carmel. The watershed drains approximately 199,570 acres. The
largest tributary to the Carmel River is Tularcitos Creek. There are two major
impoundments along the watercourse, Los Padres Dam and San Clemente Dam. The
Carmel Valley has a mixture of urban areas, including Carmel Village and the City of
Carmel by the Sea, rural residential, agriculture, rangeland and recreational areas. The
Carmel River between San Clemente Dam and L os Padres Dam flows through woodland
and grassland, primarily used for rangeland and rural residential purposes. The upper
reaches of the Carmel River, above the Los Padres Dam, flow through the Los Padres
National Forest.

CCAMP staff conducted monthly monitoring at five sitesin this watershed in 2002. In
general, the waershed is in good condition. One Carmel River site (near Carmel Village)
had widely ranging dissolved oxygen values, with lows reaching 6.12 mg/L during
summer 24 hour continuous monitoring. There were no other exceedances of Basin Plan
objectivse at sites on the Carmen River. CCAMP staff also monitored one site on
Turlarcitos Creek. Elevated phosphate levels were reported and 50% of all CCAMP
monthly sample exceeded the Basin Plan Objective for contact recreation (400
MPN/100mL).

Santa L ucia Hydrologic Unit 308

The Santa Lucia Hydrologic Unit islocated west of the Santa L ucia mountain ranges in
Monterey County and is characterized by small coastal streams that flow directly to the
ocean. Because this Hydrologic Unit is located along the remote Big Sur coastline, many
of the watersheds have little or no disturbance by agricultural or urban activities. Upper
watersheds originate in the Los Padres Nationa Forest, on the steep northwestern slopes
of the Santa Luciamountains Primary impactsin this forest stem primarily from roads,
cattle grazing, fire management, inactive mines, and other sources of sediment. Rural
residential uses are common at lower watershed el evations. Watersheds with these
primary land use activities include San Jose Creek, Garrapata Creek and Little Sur River.
Severd of thelarger creeks and rivers run through State and/or private parks at their
lower ends. For example, the Big Sur River watershed, which isthe largest in the Unit at
37,392 acres, includes National Forest Service land, Big Sur State Park, Andrew Molera
State Park, small private parks, the community of Big Sur and scattered single family
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residences. Other creeks, such as Big Creek, have far less exposure to human activities;
the upper reaches of this creek arein Forest Service land and the lower reaches are within
the U.C. Santa Cruz Landels-Hill Big Creek Ecologica Reserve.

In 2002, CCAMP staff conducted monthly monitoring at several creeks and riversin this
Hydrologic Unit including the following: San Jose Creek, Garrapata Creek, Little Sur
River, Big Sur River, Big Creek, Limeklin Creek, Mill Creek and Willow Creek. Many
of these are also coastal confluence sites. No sitein this Hydrologic Unit exceeded Basin
Plan objectives. However, nuisance algae and emergent aquatic plant growth was
documented at San Jose Creek. These conditions occurred as the creek was drying up in
the summer months.

Salinas River Hydrologic Unit 309

The 2002 303d list indicates that nutrients, pesticides, and fecal coliform bacteria are the
most widespread pollutants in the lower Salinas watershed, while metals are the dominant
pollutant in the upper Salinas watershed. The presence of some of these pollutants at
problematic levels has been well documented for decades (Jagger 1981, Jagger et al.
1981, Cotter and Strnad 1997), and recent sampling by CCAMP and others suggests that
these problems persist today (CCoWS 2003, CCAMP 2003, Rasmussen and Blethrow
1990, Downing et al. 1998).

Twenty-four water bodies within the Salinas River watershed have been listed by the
Regiona Board on the 2002 Clean Water Act’s 303(d) list of impaired water bodies due
to specific pollutants as follows:

Waterbody Pollutant Pollutant Pollutant Pollutant
Lower Salinas Water shed

Alisal Creek Fecal Coliform  Nitrate
Gabilan Creek Fecal Coliform
Old Salinas River Estuary Fecal Coliform  Nutrients Pesticides Dissolved Oxygen
Sdlinas River (Estuary to Fecal Coliform  Nutrients Sainity/TDS  Pedticides
Gonzalez) Chlorides
Salinas River (upper) Chloride Sodium
Salinas River Lagoon South Nutrients Pesticides Salinity/TDY

Chlorides
Tembladero Slough Fecal Coliform  Nutrients Pesticides
Blanco Drain Pesticides
Espinosa Slough Nutrients Pesticides Organics
Salinas Reclamation Canal Fecal Coliform  Nitrate Pesticides Dissolved Oxygen
Salinas River (Gonzalez Rdto  Pesticides Salinity/TDS  Sedimentation
Nacimiento River) Chlorides
Salinas River Lagoon North Nutrients Pesticides Sedimentation
San Lorenzo Creek Fecal Coliform  Boron

Upper Salinas Water shed

Atascadero Creek Fecal Coliform
Las Tablas Creek, N. Fork Metals
Nacimiento Reservoir Metals
Las Tablas Creek Metals
Las Tablas Creek, S. Fork Metals



General Watershed Description

The watershed of the Salinas River and its tributaries covers approximately 4,600 square
miles (nearly 3 million acres) and 2 Hydrologic Units, the Salinas River Hydrologic Unit
(HU 309) and the EstrellaRiver HU (317). The Salinas watershed is completely within
San Luis Obispo and Monterey Counties. The Salinas River originatesin San Luis
Obispo County, flows northwest into Monterey County, through the entire length of the
Salinas Valley and emptiesinto Monterey Bay. The watershed’s main tributaries are the
Arroyo Seco, Nacimiento, San Antonio, and Estrella Rivers. The Salinasforms alarge
lagoon at its mouth, closed to the ocean by a sandbar much of the year.

Grazing and pasture lands and dry land farming have historically been the dominant land
uses in the upper Salinas watershed; however, large areas in southern Monterey County
and northern San Luis Obispo County are being converted to vineyards and grazing now
primarily occursin foothill regions of the watershed. Irrigated cropland is predominant
in the lower Salinas watershed. Row crops such as lettuce, celery, broccoli and
cauliflower are cultivated on the valley floor. The lower Salinas watershed is one of the
most productive agricultura areasin the world, with agross annual value of nearly $2
billion. The rapidly expanding wine-producing region in the upper Salinas watershed
around Paso Roblesis also becoming a highly productive agricultural area. Urban
development occurs primarily in a corridor along the Salinas River. Mgor citiesin the
lower Salinas watershed include King City, Greenfield, Soledad, Gonzalez, Salinas and
Castroville. Thelargest city, Salinas, has more than 140,000 people and is growing
rapidly. Urban development and rapid growth in the upper Salinas watershed is occurring
in the small cities of Santa Margarita, Atascadero, Templeton and Paso Robles.
Additional land uses include two military facilities (Fort Hunter Liggett and Camp
Roberts), mineral and oil extraction in the San Ardo area and a few other locations
throughout the watershed, and some public land and open space.

The watershed has three dams, one on the upper Salinas River south of Santa Margarita,
one on the Nacimiento River and one on the San Antonio River. The above information
is adapted from the Salinas River Watershed Management Action Plan (RWQCB,
1999a).

Water Quality Findings
A genera overview of Salinas watershed water quality findings follows. For the purposes
of this summary the upper and lower watershed (divided at Bradley) are discussed

separately.

UPPER SALINAS WATERSHED, ABOVE BRADLEY:

Conventional Water Quality:

Most of the nutrient data for the upper Salinas watershed area prior to 1999 comes from a
1981 review of Basin Plan Water Quality Standards for the Salinas River that included a
significant data and literature review. The authors report that in general, nutrient levels
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and associated problems with dissolved oxygen fluctuations were not a concern in the
upper Salinas River as of 1981 (Jagger et al. 1981). These data show that Salinas River
nitrate concentrations near Bradley averaged 0.22 to 0.45 mg/L NOs as N from 1958 to
1980, with amaximum level of 4.4 mg/L NOz as N in 1961 (Jagger et al. 1981). Neither
ammonia nor dissolved oxygen levels were considered a water quality problem in the
upper Salinas watershed as of 1981. Nitrate concentrations at the Bradley bridge in
CCAMP data from 1999 ranged from 0.22 to 0.72 mg/L NO; as N.

TDS, sodium, boron, and chloride were within Basin Plan objectivesin 1981 at Bradley
Bridge (Jagger et al. (1981). During this sametime period, sulfate levels were
moderately higher than existing Basin Plan objectives, but the suggestion at that time was
to raise the Basin Plan objective (Jagger et a. 1981). CCAMP data collected in the upper
watershed in 1999 shows that site specific objectives for chloride, sodium and total
dissolved solids were exceeded on multiple occasions in the upper Salinas watershed,
including main stem sitesin Atascadero, Paso Robles, Bradley and San Ardo. San
Lorenzo Creek, which enters the Salinas River from the east side of the watershed, also
has elevated boron and total dissolved solids.

A 1971 survey by the State Health Department found that fecal bacterialevelsin the
Salinas River near Bradley were below levels of concern (Jagger et al.1981). CCAMP
data collected monthly in 1999 show that fecal coliform levelsin Atascadero Creek and
Salinas River at Atascadero were elevated, relative to Basin Plan Objectives, on multiple
occasions.

Pesticides & Metals

No historic data on pesticidesor metalsin water or stream sedimentsis available for the
upper Salinas watershed. 1n 1999, CCAMP collected sediment samples throughout the
watershed. There were no exceedances of available criteriafor organic chemicals or
metals in sediments from upper-watershed sites.

LOWER SALINAS WATERSHED:

The known water quality problems and the mgjority of past water quality data for the
lower Salinas watershed are concentrated in the area downstream of the town of Chualar
(approx 10 miles upstream from the city of Salinas).

Conventional Water Quality

Elevated nutrient levels and associated problems with algal blooms and dissolved oxygen
extremes in the lower Salinas watershed have been well documented since as early as
1965 (SWRCB 1965). Prior to the construction of the Monterey regional wastewater
treatment plant (in 1990), dry season flow in the lower Salinas River was ailmost entirely
acombination of wastewater discharge and agricultura return flows. Jagger et al. (1981)
documented that nitrogen and phosphorus levels increased dramatically below the
wastewater treatment plant inputs and were accompanied by large algal blooms and
associated extreme diurnal swings in dissolved oxygen in the Salinas River. At these
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locations unionized ammonialevels greatly exceeded levels of concern for toxicity to fish
on aregular basis (Jagger et al.1981). Limited datafor the Tembladero Slough prior to
1990 suggests that it had elevated nitrate and phosphate levels similar to the lower
Salinas River, and increasing below wastewater treatment plant discharge points.
However, ammonia levels were significantly lower (Jagger et al.1981).

The long-term water quality monitoring program for Elkhorn Slough and the tributaries
to Moss Landing Harbor found that nitrate (as NOs) in the Old Salinas River, Tembladero
Slough, and Salinas River Lagoon averaged 30 mg/I for the period 1988-1995, , with
highest concentrations during the low flow dry season (Caffrey et al. 1997). A more
recent analysis of nutrients in the Salinas watershed examines nitrate, anmonia, and
phosphate data spanning the last decade in Salinas and Pagjaro watershed areas, from
Central Coast Watershed Institute (CCoWS), CCAMP, and USGS sampling stations
(Anderson et al. 2003). This anaysis shows that the agricultural return drainsin the
lower Salinas watershed, including Chualar Creek, Quail Creek, Tembladero Slough, the
Salinas Reclamation Canal and Blanco Drain, have extremely high levels of ammonia,
nitrate, and phosphate, with numerous sites averaging greater than 20 mg/L NOsas N.
The main stem Salinas River sites have much lower nutrient levels, but are clearly
influenced by the input of the agricultura return drains, with increasing nitrate and
phosphate concentrations in the sites downstream of theseinputs. Nutrient levels tend to
be lower during high flow events than during base flow conditions.

Bacteria

Bacteria contamination in the lower Salinas River has been a chronic problem since at
least 1969, when the Monterey County Health Department began regular sampling that
led to continuous posting of the river below Spreckels as unsafe for water contact
recreation. The county emphasized that the problem was worst in the summer when
agricultural return flows and wastewater treatment plant outputs were the primary sources
of water in the lower Salinas. Like nutrients, coliform bacteria concentrations were
generaly lower above the wastewater treatment plants and higher below them. Coliform
levels measured in Alisal Slough and Blanco Drain (agricultura return drains) in 1980
indicated that high levels of coliform were also entering the Salinas from these drainages
(Jagger et a. 1981).

More recent bacterial monitoring data from the lower Salinas Watershed show elevated
fecal coliform levels year round in San Lorenzo Creek, Quail Creek, Salinas Reclamation
Canal and astorm drain input at Airport Road, the Salinas Storm drain near Davis Road,
and Tembladero Slough. These data are from monthly monitoring between January 1999
and March 2000. In wet weather flows the Salinas River at Chualar and David Road also
had elevated fecal coliform levels during this period (CCAMP 2003).

Minerals and Salts:

Limited data on minerals and salts in the water bodies of the lower Salinas watershed
suggests that TDS, sodium, boron, and chloride in the lower Salinas were moderate to
low above Spreckles, but increased significantly from Spreckles downstream. Because
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no specific water quality objectives for minerals or salts were listed for the water bodies
below Spreckels at the time of the analysis, only a brief discussion of TDS was presented
in the report (Jagger et a. 1981). TDS was found to peak at the Blanco Drain input, and
separate sampling in Blanco Drain confirmed that it had much higher conductivity and
sdinity than the main stem Salinas River. This suggests that agricultural return drainsin
the lower Salinas watershed were increasing the TDS levelsin the main stem river at that
time (Jagger et al. 1981).

CCAMP data collected in the lower watershed shows that site specific objectives for
Boron were exceeded on multiple occasions in the Old Salinas River and Tembladero
Slough. These sites are in the lower watershed and are tidally influenced.

Pesticides

Row-crop agriculture is the dominant land use in the lower Salinas watershed. Intensive
pesticide usage associated with agriculture is common throughout this area, and has
probably been so since the development of pesticides for commercia agriculture in the
1940s. A wide variety of both legacy pesticides and currently used pesticides have been
detected in water, sediment, and tissue samples from the lower Salinas watershed.
Available data on pesticides in the Salinas Watershed beginsin the early 1970s and
includes tissue data from the State Mussel Watch Program (SMWP) and Toxic
Substances Monitoring Program (TSM), water samples from the Department of Water
Resources (DWR), sediment and toxicity testing by the Bay Protection and Toxic
Cleanup Program (BPTCP), sampling by Burae (1981) taken in 1972, and sampling by
the Regional Water Quality Control Board in 1980 (Jagger 1981).

Toxicity testing on numerous occasions between 1997 and 2003 has shown that the
waters and sediments of numerous sites in the lower Salinas watershed are toxic to
standard test organisms. Tembladero Slough and numerous agricultural return drains that
flow into the Salinas have shown the highest toxicity, with some sites exhibiting 85
100% mortality from exposure to water on fifteen separate occasions across a time span
of over a year. The observed toxicity was attributed to the organophosphate pesticides
chlorpyrifos and diazinon in the majority of the samples where an evaluation of toxicity
sources was conducted (Downing et al. 1998, Hunt et al. 2003 and Anderson et al. 2003).
CCAMP sediment chemistry monitoring, conducted in 1999, identified elevated DDT in
sediments (relative to ERM values) from the Salinas River Lagoon, the Old Salinas
estuary and Tembladero Slough.

Metals

Extensive sampling of stream sediments for heavy metals as described in Burau et al.
(1981) was conducted in large portions of the Salinas watershed in 1972. This sampling
effort identified the marine sedimentary deposits on the southwest side of the Salinas
River between King City and San Ardo as naturally high in cadmium, arsenic, copper,
and zinc. Metalswere found at generally low levelsin sediments and soil samples
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throughout the sampled areas. The only criteria exceedance was for lead, in Salinas
River sediments near San Ardo exceeding the Probable Effects Level at 102 ppm.

The sampling effort by Burau et al. (1981) did not include any portion of the Nacimiento
River drainage. Thisareaisnaturally rich in mercury, and was commercially mined for
mercury in the past. Metals concentrationsin water samples from these water bodies
consistently exceed narrative and numeric water quality objectives for mercury (RWQCB
1999Db). In addition, a number of fish tissue samples collected from fish in Lake
Nacimiento between 1981 and 1994 exceeded US Food and Drug Administration
standards for human consumption (Rasmussen and Blethrow 1990). Inactive mercury
minesin the Las Tablas Creek drainage are thought to be the primary source of the high
mercury levels found in water, sediment, and fish tissue from these water bodies (Rice et
al. 1994 and RWQCB 2002).

CCAMP sediment chemistry monitoring, conducted in 1999, identified elevated nickel
concentrations in sediments from Tembladero Slough, Old Salinas River, the Salinas
River at Davis Road, and the Salinas Lagoon. In addition, elevated nickel concentrations
were measured in the channel that conveys storm drain water from the City of Salinasto
the Salinas River above Davis Road.

Estero Bay Hydrologic Unit 310

The coastal watersheds of the Estero Bay Hydrologic Unit are in western San Luis
Obispo County. San Luis Obispo Creek isthe largest of the watersheds in this Unit, at
54,150 acres. Steelhead trout are an important resource in most of these creeks, and the
southern portion of this Unit is often considered the southern extent of their viable range.
TMDL listingsin this areainclude Morro Bay (for metals, pathogens, and
sedimentation), Chorro Creek (for metals, nutrients, and sedimentation), Los Osos Creek
(for nutrients, priority organics, and sedimentation), and San Luis Obispo Creek (for
nutrients, pathogens, and priority organics).

Severa urban areas including San Simeon, Cambria, Cayucos, Morro Bay, Los Osos, San
L uis Obispo, Pismo Beach, Arroyo Grande, and Oceano are found in the area Magjor
land uses in the areainclude grazing, agriculture and residential. In the watersheds of San
Simeon, Santa Rosa, Villa, Cayucos, Old, Toro and Morro Creeks the primary land uses
are grazing, vineyards, avocado and orange orchards on multiple ranch properties. In
recent years an increasing number of ranches are converting to vineyards and avocado
orchards. Some areas include intensive agricultural cropping activities, particularly in the
lower watersheds of Chorro Creek, Los Osos Creek, San Luis Obispo Creek, Pismo
Creek, and Arroyo Grande Creek. There are additional land uses that have affected water
quality in several of these watersheds, these are discussed in more detail in the following

paragraphs.
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In the San Simeon Creek watershed the creek mouth is located within the boundary of
San Simeon State Park Campground. Upstream of this location thereis gravel mining on
the stream terraces. Also located just upstream from the campground are Cambria
Community Services District wastewater percolation ponds and spray fields. The San
Luis Obispo Waste Water Treatment Plant (WWTP) discharges directly to San Luis
Creek, resulting in consistently elevated phosphate levels downstream. A similar situation
isfound in Chorro Creek downstream of the CaliforniaMen’s Colony WWTP discharge.
During some months of drier years the lowest reaches of these creeks are dominated by
effluent flows.

Impoundments in severa watershedsin the Unit have significantly altered stream
hydrology and are barriersto fish passage. Old Creek historically flowed to Estero Bay
between Cayucos Creek and Toro Creek. Whale Rock Reservoir is located less than a
mile from the ocean on this creek, creating a complete fish barrier for the mgjority of the
watershed. Native steelhead trout populations are currently maintained in the reservoir
by artificial spawning and rearing. Chorro Creek flowsto Morro Bay Estuary at Morro
Bay State Park. Morro Bay is recognized as both a State and National Estuary. The
headwaters of Chorro Creek drain to Chorro Reservoir, which both impounds Chorro
Creek water and serves as aterminal reservoir for Whale Rock Reservoir. Chorro
Reservoir is located above the California Men’s Colony facilities on California National
Guard property. Low volume year-round releases from the reservoir are maintained. The
dam at Lopez Lake divides the Arroyo Grande watershed, with more than half of the
watershed above the dam. Lopez Lake maintains continuous releases to the lower Arroyo
Grande Creek channel. The dam represents a complete barrier for steelhead trout and has
resulted in a significant reduction in anadromous spawning in thiswatershed. A small
dam on Prefumo Creek, atributary to San Luis Obispo Creek, has created Laguna Lake,
which provides recreation for local residents aswell as habitat for wildlife. Itisnot a
barrier to steelhead passage in higher flows.

San Luis Obispo Creek has been channelized through the downtown areas of San Luis
Obispo, and in one segment flows underneath the City. Creeks in the area with extensive
channelization include Pismo Creek and Arroyo Grande Creek. Pismo Creek is
contained in acement box channel between Highway 101 and the ocean through the City
of Pismo Beach. Arroyo Grande Creek is completely channelized below Fair Oaks
Boulevard and the channel is maintained for flood control through annual removal of
vegetation. Flood control in lower Arroyo Grande Creek is an ongoing local problem.

Soda L ake Hydrologic Unit 311

The Carrizo Plain Hydrologic Unit islocated in the eastern portion of San Luis Obispo
County. Thisisageologicaly and biologically unique area. A large portion of the land
is protected in the "Carrizo Plain Natural Area (CPNA), a cooperative effort since 1985
between the Bureau of Land Management (BLM), the California Department of Fish and
Game (CDFG), and The Nature Conservancy (TNC).
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The Carrizo Plain is a basin-shaped watershed with no outlet to the ocean, formed by the
Temblor Mountains to the northeast and the Caliente Mountains to the Southwest. The
San Andreas Fault cuts along the base of the Temblor Range, resulting in striking
geological features such as displaced streambeds and sheared hillsides. The Pleistocene
uplift of the Temblors resulted in capture of runoff within the central Carrizo Plain to
form Soda Lake, a 3,000 acre ephemeral alkaline lake at the center of the Plains. Soda
Lake provides important habitat for migratory birds and is one of the largest undisturbed
alkali wetlands in California. Without an outlet, water from thelake evaporates, leaving
behind residual sulphates and carbonates. The lake is currently identified asimpaired by
ammoniaon the Clean Water Act section 303(d) list.

Erosion by southern tributaries of the Salinas River has resulted in capture of the more
northerly portions of the Plain, so that this area now drains to the Salinas River.

The CPNA is 250,000 acres of cattle ranching and dryland farming, rural residential and
large areas of relatively undisturbed habitat. The Carrizo Plain supports many
endangered, threatened and rare plant and animal species and contains some of the last
remnants of the once vast San Joaquin Valley grassland habitat.

Santa Maria Hydrologic Unit 312

The Santa Maria River Hydrologic Unit includes all areas tributary to the Cuyama River,
Sisguoc River, and SantaMariaRiver. At 1,880 square miles (1.2 million acres) the
Santa Maria River watershed is one of the larger coastal drainage basins of California.
The Cuyama River and Sisquoc River originate in north and south slopes of the Los
Padres National Forest wilderness areas. The SantaMariaRiver isformed by the
confluence of the Cuyama and Sisquoc approximately 7 miles southwest of Santa Maria.

The upper Sisquoc River isin areasonably natural state with much of the watershed
located in National Forest and large ranches. Within the Los Padres Forest Service
boundary, the upper 33 miles of the Sisquoc is listed as a National Wild and Scenic River
and isimportant spawning habitat to steelhead trout (Oncorhynchus mykiss). Major
tributaries to the Sisquoc River include La Brea Creek, Horse Canyon Creek and
Tepusquet Canyon Creek.

The Cuyama River headwaters are in Ventura county whereit is also in reasonably
natural state (above Highway 33) and National Forest areas and large ranches are the
primary land use. Below Sierra Madre Road and throughout its length in San Luis
Obispo County the channel of the Cuyama has been highly altered to better align with
State Highway 166. Much of the upper Cuyama watershed is made up of sedimentary
marine deposits that are naturally erosive. Asaresult, theriver carries a heavy sediment
load. The Twitchell reservoir (completed in 1958) is located on the Cuyama River six
miles above the confluence with the Sisquoc River. The dam traps much of the sediment
contained in the Cuyama flows and prevents migration of steelhead upstream to
tributaries of Alamo Creek and Huasna River where they historically spawned.
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The Santa Mariavalley is abroad flat valley, protected from flooding by levees and a
series of flood control channels and basins. The lower Santa Maria River Watershed,
including the Santa Maria River, is highly altered. Theriver has avery sandy, braided
channel and islevied along much of itslength. Itisa"losing" stream, meaning that
surface water flow tends to rapidly infiltrate into underlying permeable layers. The river
isthe mgor source of recharge to the Santa Maria groundwater basin. Urban runoff and
associated pollutants also tend to infiltrate, rather than flow to the Santa Maria River.

Nipomo Creek drains the Nipomo valley and joins the Santa Maria River just west of US
Highway 101. Solomon (Orcutt) creek drains the Orcutt area and joins the Santa Maria
River near its outlet to the Pacific Ocean. Oso Flaco Lake and its drainage, though not
part of the Santa Maria watershed, are included in Hydrologic Unit 312.00 and will be
included in this sampling rotation. Oso Flaco is north of the Santa Maria Estuary.

Major activitiesin the Santa Maria watershed include irrigated and dryland agriculture,
oil production, and urban development. Twitchell Reservoir servesimportant flood
control and water recharge functions. Sedimentation of thisreservoir is reducing its water
storage capacity, and if allowed to continue will affect the reservoir's flood control
capacity. Pollutants of known concern in the watershed include nitrates and total
dissolved solids in groundwater, organochlorine pesticides in the estuary, and petroleum
production byproduct (diluent) in ground and surface water of the Guadalupe Dunes and
nearby areas. Currently TMDLsfor nitrate and coliforms are being prepared by Regional
board staff for the watershed. Those waters that are identified asimpaired and are
included on the Clean Water Act section 303(d) list are identified below. The majority of
these impairments were identified as aresult of CCAMP monitoring in this watershed
between January 2000 and March 2001. These data can be viewed on the CCAMP
website (http://www.ccamp.org/ca0/3/312/312BySiteProj.htm).

Clean Water Act section 303(d) listed watersin the Santa Maria Hydrologic Unit

Water body Pollutant / Stressor
Alamo Creek Fecal coliform
Bradley Canyon Creek Ammonia
Nitrate
Fecal coliform
Bradley Channel Nitrate
Fecal coliform
Cyuama River Boron
Main Street Canal Ammonia
Nitrate
Nipomo Creek Fecal coliform
Oso Flaco Creek Ammonia
Nitrate
Fecal coliform
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Oso Flaco Lake Didldrin

Orcutt Solomon Creek Ammonia
Nitrate

Fecal coliform
Chlorpyrifos
Dieldrin

DDT

Santa Maria River Ammonia
Nitrate

Fecal coliform
Chlorpyrifos
Dieldrin
Endrin

DDT

San Antonio Creek Hydrologic Unit 313

San Antonio Creek watershed drains approximately 17,000 acres (Cal Water v. 2.2) in
Santa Barbara County, and is the only watershed in the San Antonio Creek Hydrologic
Unit. The creek flows to the ocean on Vandenberg Air Force Base (AFB) property, north
of the Santa Y nez River. There are several small tributaries in the watershed including
Canada de las Flores and Harris Canyon Creek. Primary land uses include the residential
and urban areas of the towns of Los Alamos and Vandenberg village, aswell as
agriculture and grazing upstream of Vandenberg AFB. San Antonio Creek ison the
303(d) list of impaired waterbodies due to sedimentation. The Vandenberg AFB water
quality program is monitoring several sites on this creek. However, that datais not yet
available for inclusion in this report.

Santa Y nez River Hydrologic Unit 314

The Santa Ynez River watershed drains approximately 574,885 acres originating in the
Santa Y nez Mountains of Los Padres National Forest, and is the only watershed within
the Santa Y nez River Hydrologic Unit. Three reservoirs have been created along the river
course. The Jamison and Gibraltar Reservoirs are both located within Los Padres
Nationa Forest. Magjor tributaries to the river above these reservoirs include North Fork
Juncal Creek, Agua Caliente Canyon Creek, Mono Creek and Indian Creek. Cachuma
Reservoir islocated along Highway 154, and mgjor tributaries to the River between
Gibraltar and Cachuma dam include Santa Cruz Creek and Cachuma Creek. The lower
reaches of the River flow through Vandenberg AFB property to the ocean at Surf Beach.
Magjor tributaries below Cachuma Dam include Santa Aguenda Creek, Alamo Pintado
Creek, Zaca Creek, Santa Rosa Creek and Salsipuedes Creek. Steelhead trout are
historically resident throughout the watershed, although fish passage at CachumaDam is
notoriously poor. Land usesthat may impact water quality in the watershed include
recreation, including the numerous campground and day use areas aong theriver in the
National Forest and at Lake Cachuma, grazing, dry land agriculture, viticulture, rural
residential (including alarge number of horse facilities) and the urban and residential

63




areas of Solvang, Buelton and Lompoc. The City of Lompoc’s wastewater treatment
plant discharges to the River below the City, and at times the flowsin the vicinity are
effluent-dominated.

Summary of Existing Data for Hydrologic Unit 314
Water quality data has been collected by several entities in this watershed. Vandenberg

Air Force Base staff monitor the river at the 13" Street Bridge; thisis also a CCAMP site.
Data collected by VAFB staff is not yet available for inclusion in thisreport. Datais
collected by Lompoc WWTP staff in Santa Y nez River at two sites above and below the
effluent discharge. WWTP monitoring data shows no toxicity below the discharge.
However, temperature is elevated and dissolved oxygen and pH are both depressed
downstream of the discharge relative to the upstream site. Phosphate is not monitored by
the WWTP staff. Santa Barbara County has collected bacteria data at Surf Beach at the
mouth of the River. This datais summarized by Heal the Bay. The report card shows that
in dry weather the beach water quality is good (grade A+); no grade is reported for wet
weather.

South Coast Hydrologic Unit 315
The South Coast Hydrologic Unit is made up of small coastal watersheds originating in
the southern Los Padres National Forest and draining to the Santa Barbara coast. All

watersheds in this Unit are completely within Santa Barbara County. Approximate sizes
of sampled watersheds are listed below.

South Coast Hydrologic Unit water shed acreages (from Cal Water 2.2).

Waterbody Name Water shed Acreage
Jalama Creek 16,270
Canada dela Gaviota 10,900
Canada del Refugio 5,500
Canada del Capitan 5,200
Dos Pueblos Creek 5,375
Bell Canyon Creek 3,300
Tecelote Creek 4,350
Los Carneros Creek 4,500
Glen Annie Creek 4,500
San Pedro Creek 4,500
San Jose Creek 4,500
Atascadero Creek 13,000
Arroyo Burro 6,200
Mission Creek 7,800
Sycamore Creek 5,600
San Ysidro Creek 4,000
Romero Creek 4,300




Toro Creek 3,800
Arroyo Paradon 4,500
Santa Monica Creek 4,000
Franklin Creek 3,000
Carpinteria Creek 9,400
Rincon Creek 9,300

Most of these creeks originate in steep chapparal, southern coastal scrub and woodland
habitat, flow through mid-elevations which often support estate homes and other rural
residential uses, and then through flat coastal terraces to the ocean. In the northwestern
part of the Unit coastal terraces are predominately used for grazing and agriculture. From
Goleta southeast through the communities of Santa Barbara and Carpinteria, the terraceis
largely urbanized. The lowest reaches of several of these creeks flow through County
and State Park campgrounds, these include Jalama County Park, Gaviota, Refugio, El
Capitan and Carpinteria State Parks.

Channelization is common in the Unit, as many of these creeks flow through the
urbanized flood plains. These watersheds include Arroyo Burro, Mission, Sycamore, San
Y sidro, Romero, Toro, Arroyo Paradon, Santa Monica and Franklin Creeks. Inthe
Carpinteriaarea, Franklin and Santa Monica Creeks are contained in cement box
channels as they flow through intensive multi-use agriculture in the form of greenhouses
and nurseries, aswell asresidential and light commercial development. Several of the
nurseries and greenhouses in these watersheds have direct discharge points to the creek
channels. Arroyo Paradon Creek islocated just north of the city of Carpinteria and flows
primarily through rural residential and greenhouse areas. The groundwater in this
watershed is known to have extremely elevated levels of nitrate and a sump pump
discharges groundwater to the creek at the Highway 101 bridge. The Goleta Slough
watershed includes Los Carneros, Glen Annie, San Jose, San Pedro, Atascadero and
Maria 'Y gnacio Creeks. Each of these creeks is channelized to some extent as they flow
through the urban areas of Goleta. Los Carneros, Glen Annie, San Pedro and San Jose
creeks have been converted to cement box channels in the lowest reaches and sediment is
mechanically removed annually. Gaviota Creek has been completely channelized as it
flows along Highway 101. Severa streams and beaches in the Unit have previously been
identified asimpaired and are listed on the 303(d) list.

| mpaired waterbody 303(d) listingsin the South Coast Hydrologic Unit.

Water Body / Beach Listing
Arroyo Burro Creek Pathogens
Mission Creek Pathogens
Toxicity
Carpinteria Creek Pathogens
Water Body / Beach Listing
CarpinteriaMarsh Pathogens
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Low dissolved oxygen

Priority organics
Goleta Slough Pathogens

Metals

Priority organics

Sedimentation
Refugio Beach Pathogens
Rincon Beach Pathogens
Jalama Beach Pathogens
Gaviota State Beach Pathogens
East Beach Pathogens
Carpinteria State Beach Pathogens
Arroyo Burro State Beach Pathogens

Summary of Existing Data for Hydrologic Unit 315

Santa Barbara coastal creeks have been the subject of monitoring by several agencies and
researchers. California State Parks staff and volunteers monitor sites within the Gaviota,
Refugio, El Capitan and Carpinteria State Parks. State Parks data for dissolved oxygen,
nutrients and benthic macroinvertebrates has been collected since 1997. However, this
datais not reviewed here.

The County of Santa Barbara coordinates monitoring at several beaches where there are
creek mouths. As aresult of known impairment and inclusion on the 303 (d) list of for
pathogen indicators, the County of Santa Barbara was recently awarded a grant to install
aUV treatment system at the Arroyo Burro creek mouth. Coliform data for beach water
quality is summarized on the Heal the Bay web site (see the report card link at
www.healthebay.org). Heal the Bay report card grades for beaches where creeks are
flowing to the ocean are summarized below.

Heal the Bay report card scores for Santa Barbara beaches. Dry weather dataincludes AB
411 monitoring conducted between 4/02-10/02 and wet weather grades reflect county
monitoring conducted between 10/02-3/03.

Beach and creek name Dry 4/02-10/02 Wet 10/02-
3/03

Jalama Beach at Jalama Creek

Gaviota State Beach at Canada de las Gaviota

Refugio State beach at Canada del Refugio

El Capitan State Beach at Canada del Capitan

Arroyo Burro Beach at Arroyo Burro Creek

East Beach at Mission Creek

East Beach at Sycamore Creek

Hammonds Beach at Montecito Creek

Carpinteria State Beach at Carpinteria Creek
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Rincon Beach at Rincon Creek
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The Long Term Ecological Research (LTER) program has collected ambient water
quality data from several creeksin the Unit. LTER sites on Rincon, Carpinteria,

Franklin, Santa Monica, Mission and Arroyo Burro creeks are also CCAMP sites. Data
collected on Mission and Arroyo Burro creeks has not yet been published. However, data
from Carpinteria area creeks has shown consistently elevated nutrient levels, especialy in
Franklin Creek. LTER data collected as part of a study on nutrient loading estimates that
Franklin Creek is contributing over 11,000 kg NOs-N/yr and over 1,000 kg PO4-P/yr to
Carpinteria Marsh and the ocean (Robinson et. al. in press). Thisis more than four times
the load estimated by the LTER program from any other creek on the Carpinteria Coast.
Carpinteria Creek, at over three times the watershed area, contributes less than half the
load, at over 4000 kg/yr of nitrate (as N) and 700 kg/yr of phosphate (as P) (Robinson et.
al. in 2003).

The County’s Project Clean Water storm water volunteer monitoring program has
collected storm water samples at many coastal creek sites between 2000 and 2002.
Monitoring has been conducted at many of the same sites monitored by CCAMP. Project
Clean Water data shows elevated levels of total phosphorus, suspended solids, dissolved
solids and turbidity in all samples. Thisis not unusual for storm event data. Storm water
data shows elevated nitrate levels, but these are greatly reduced when compared to non-
storm levels. Glyphosate concentrations are near criterialevelsin al samples, and
chlorpyrifos and diazinon levels are elevated in all samples.
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