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1. EXECUTIVE SUMMARY

The Pajaro River watershed encompasses over 1,300 square miles in parts of four
counties of central coastal California. The major direct tributaries to the Pajaro River
include San Benito River, Tequisquita Slough, Pacheco Creek, Llagas Creek, Uvas
Creek, and Corralitos Creek (See Map 3.1 for a map of the Pajaro River watershed). The
Pajaro River flows to Monterey Bay.

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 Pajaro River watershed
contains a wide 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 Pajaro River and its tributaries are
surface runoff, springs, subsurface flow into the channels, and reclaimed wastewater
entering the watershed through percolation from water discharged by South County
Regional Wastewater Authority (SCRWA). The first 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 MONITORING ACTIVITIES

The Pajaro River watershed was sampled by Central Coast Regional Water Quality
Control Board (RWQCB) staff, and by the California Department of Fish and Game
(CDFG) through various subcontracts from December 1997 through January 1999. The
Pajaro River watershed was sampled to assess the relative contribution of conventional
pollutants (nutrients, dissolved solids, etc.), toxins, metals, and other pollutants from
major tributary streams to document ambient water quality. The water quality
monitoring design followed the “watershed characterization” approach adopted by the
RWQCB Central Coast Ambient Monitoring Program Strategy (CCAMP) (Regional
Water Quality Control Board Central Coast Region 1998). Water quality monitoring
stations for the Pajaro River Watershed Characterization were selected using the CCAMP
tributary-based approach. Representative stations were located along the main stem of
the Pajaro River and at the lower end of each major tributary. Additional stations were
placed on Llagas Creek to support Total Maximum Daily Load (TMDL) development.



On a monthly basis, the RWQCB collected water samples at numerous sites (see Table
3.1) in the Pajaro River watershed. The water samples were analyzed for nutrients
(nitrogen and phosphorus), pH, temperature, dissolved oxygen, total dissolved solids,
conductivity, turbidity, total suspended solids, total volatile solids, chlorophyll a, total
coliform, and fecal coliform. During the water quality monitoring events, RWQCB staff
documented field observations to assess eutrophic and/or aesthetic impairment
conditions. Included in the field observations were percent terrestrial plant cover, algal
cover, presence of odor or scum, and other habitat observations.

Chemical testing to determine the concentrations of synthetic organic chemicals and
metals in sediment, in the water column, and in the tissue of aquatic organisms was
conducted once at a number of sites in the watershed. Twelve tissue sites, five sediment
sites, and ten water chemistry sites were evaluated. At several sites clams (Corbicula
fluminea), roach (Hesperoleucus symmetricus) and crayfish (Procambarus clarkii) were
also deployed to examine the relationships in chemical uptake in different species.

In addition to water, sediment, and tissue quality evaluation, nine sites in the Pajaro River
and tributaries were assessed for benthic invertebrate community structure using the
California Rapid Bioassessment Protocol (Harrington, 1996). This protocol includes an
assessment of habitat quality.

WATER QUALITY PROBLEMS IDENTIFIED

CCAMP monitoring activities have documented levels of pH, nutrients (nitrate and
ammonia), dissolved oxygen, and total dissolved solids in the Pajaro River watershed that
do not meet Central Coast Water Quality Control Plan (Basin Plan) water quality
standards and/or objectives (Regional Water Quality Control Board, Central Coast 1994).
Other conventional water quality parameters of concern include temperature, algae
(attached and suspended), sediment, and bacteria. At a number of sites, metals (mercury,
chromium, copper, lead, cadmium, nickel, and zinc) were detected at concentrations that
exceeded several water quality standards. Synthetic organic chemicals were also detected
at some sites at concentrations that exceeded several water quality standards. Specific
exceedences of water quality standards in the Pajaro River watershed include:

Exceedences of Basin Plan pH municipal and domestic supply standard (mean values
greater than objective of 8.3 pH units) were observed at two sites in the Pajaro River
watershed (Tres Pinos Creek (305TRE) and Pajaro River at Frazier Lake Road
(305FRA)).

Water samples from three stations along the southern portion of Llagas Creek exceeded
the State nitrate drinking water standard of 10 mg/L (NOs3 as N).

The Basin Plan objective of 0.025 mg/L NHj3 as N was exceeded once at the Tequisquita
Slough (305TES) site, where it reached 0.072 mg/L NH3 as N.



Fifty-one (51) exceedences of Basin Plan dissolved oxygen standard for the COLD
beneficial use (measurements less than the objective of 7.0 mg/L) were observed at
twelve sites in the Pajaro River watershed.

Three exceedences of Basin Plan dissolved oxygen standard for the WARM beneficial
use (minimum values less than objective of 5.0 mg/L for WARM) were observed at the
Tequisquita Slough (305TES) site in the Pajaro River watershed.

Annual average Total Dissolved Solids (TDS) levels, at all Llagas Creek sites, exceeded
the Basin Plan site-specific water quality objective of 200 mg/L (annual average).

In the single set of water column samples taken for a suite of trace elements at each site,
concentrations of several metals indicated a problem at San Benito River at Y Road
(305SAN) and Pajaro River at Betabel Road (305PAJ). Both sites exceeded Basin Plan
standards for Aquatic Life (both Cold and Warm Water Habitat) for copper and lead. The
Betabel Road (305PAJ) site also exceeded the Aquatic Life standards for cadmium,
nickel, and zinc. The Y Road site exceeded Aquatic Life standards for chromium. Water
samples from Clear Creek at Halfway Hill also exceeded the chromium standard. The
San Benito River below Hernandez Reservoir exceeded standards for chromium and
copper. From seven water column samples of mercury, the Y Road site stands out, with
average values exceeding the California Toxics Rule water quality objective and over
50% of individual samples exceeding this standard. The Clear Creek Road site also
exceeded the CTR objective on average, and other sites in the watershed had elevated
levels of mercury at times.

POTENTIAL WATER QUALITY PROBLEMS

Potential exceedence of Basin Plan Narrative Biostimulatory Objective related to
nuisance growth of algae was observed at various locations in the watershed. Nutrient
enrichment of streams may lead to eutrophication. CCAMP 1998 data from the Pajaro
watershed imply that impacts to water quality occur when average nitrate concentrations
reach or exceed 2.25 mg/L (NOj as N), well below the drinking water standard. At or
above these concentrations, CCAMP data indicate dissolved oxygen levels (concentration
and percent saturation) are reduced below the Basin Plan numeric objectives.

Orthophosphate may also be contributing to the exceedence of the Basin Plan Narrative
Biostimulatory Objective. Algae (measured as Chlorophyll @) most readily use the
orthophosphate form of phosphorus. CCAMP data shows the recommended objective of
0.12 mg/L orthophosphate as P, was exceeded on average at two sites in the Pajaro River
watershed.

All but two sites in the Pajaro River watershed had samples that did not meet the implied
Basin Plan oxygen saturation objective of 85 percent at some point during 1998. Many
of the sites had multiple samples that did not meet the implied Basin Plan oxygen
saturation objective. The Tequisquita Slough (305TES) site, Llagas Creek sites
Lucchessa Avenue (305LUC) and Bloomfield Avenue (305LLA), and the Pajaro River



sites at Betabel Road (305PAJ), Frazier Lake Road (305FRA), and Thurwachter Bridge
(305THU) did not meet the oxygen saturation objective more than 50 percent of the time.

At San Benito River at the Y Road (305SAN) site, individual TDS values were above the
Basin Plan site-specific water quality objective of 1400 mg/L in September and October
1998. However, the annual mean for San Benito River at Y Road (305SAN) was 992
mg/L.

Lower Pajaro River sites of Chittenden Gap (305CHI) and Murphy’s Crossing
(305MUR) reached or were over the Basin Plan site-specific water quality objective of
1000 mg/L for TDS in August, September, and October 1998. However, annual means
for each site were 849 mg/L and 791 mg/L respectively.

Legacy organochlorine pesticides and several currently applied organophosphate
pesticides can be found in most tributaries of the Pajaro River system. DDT compounds
were widespread, with levels in all clam tissue samples exceeding the Maximum Tissue
Residual Levels (MTRL).

RECOMMENDATIONS

It is recognized that a variety of actions at the state and local level will need to be taken
to address impacts and threatened impacts to water quality and associated beneficial uses.
In some cases it is clear that water quality has been impacted and implementation of
management practices is required. In other cases there is a need to reevaluate current
state standards to determine if impacts truly exist or if the current standards are not
representative of historic watershed conditions. To address these issues, the following
Regional Board actions are recommended:

1. Basin Planning (review and revise as needed)
+ Evaluate existing Basin Plan regional and site specific objectives to
determine appropriateness:
pH
Temperature
Total dissolved solids
Nitrogen (total, organic, nitrate, nitrite, ammonia) as N
Conductivity
Metals
Synthetic organic chemicals
% Evaluate the need for new regional objectives or water body specific
objectives:
Turbidity
Numeric nutrient objective for protection of aquatic life
Total suspended solids
Total volatile solids
Total volatile dissolved solids

VVVYVYVY

YVVYY
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» Phosphorus  (total, organic, phosphate, polyphosphate,
orthophosphate) as P
» Chlorophyll a
Riparian protection policy — Develop a policy to support region-wide
riparian corridor protection.
New/revised beneficial use designations e.g.
» Aquifer/Ground water recharge — Revise to show connectivity
between surface and ground water quality
» Biocriteria to support in-stream protection

2. Nonpoint Source Management - Develop and implement watershed wide
management measures for the protection and enhancement of beneficial uses.
Specific management measures should be implemented to:

K/
£ %4

Manage nutrient sources. Priority areas to consider include Lower Llagas
Creek, the main stem of Pajaro River, Salsipuedes Creek, Tequisquita
Slough, and Pacheco Creek.

Manage sediment sources. Priority areas to consider include the San
Benito River watershed.

Manage dissolved oxygen and temperature levels. Priority areas to
consider include in the main stem Pajaro River, Llagas Creek, and
Tequisquita Slough watersheds.

Manage for riparian corridor protection. Priority areas to consider include
the Llagas Creek, upper Pajaro River, Salsipuedes Creek, Tres Pinos
Creek, and San Benito River watersheds.

Manage metal sources. Priority areas to consider include the Pajaro River
watershed (particularly the vicinity of the Betabel Road (305PAJ), Clear
Creek and San Benito River.

Manage synthetic organic chemical sources. Priority areas to consider
include the Pajaro River, Salsipuedes Creek, lower San Benito River, and
Pacheco Creek.

Manage salt sources. Several winter surface water diversions are proposed
for groundwater recharge, including one at Chittenden Gap. Elevated
levels of dissolved solids in surface waters should be taken into account
during the planning process.

3. Nonpoint Source Monitoring — Add monitoring requirements for nonpoint
source projects that include the following parameters:

Nutrients

Turbidity

Temperature

Dissolved oxygen (concentration and percent saturation)
Metals (mercury and manganese)

Synthetic organic chemicals

Riparian corridor health

Erosion and sedimentation

Total dissolved solids
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4. Orders - Revise National Pollutant Discharge Elimination System permits,
Waste Discharge Requirements, Water Quality Certifications, etc. to:

«» Manage nutrient sources/discharge

% Manage sediment sources/discharge

» Manage for riparian corridor protection

% Manage for dissolved oxygen and temperature levels

++» Manage metal sources/discharge

% Manage synthetic organic chemicals sources

++ Manage total solids (dissolved, suspended, volatile dissolved, and volatile
suspended)

S. Order Monitoring — Revise monitoring programs for National Pollutant
Discharge Elimination System permits, Waste Discharge Requirements, Water
Quality Certifications, etc. to:

% Include:

VVVY VYV VVVVVVVYVY VVYVY

6. Data Analysis

pH

Temperature (24 hour duration)

Dissolved oxygen (concentration and percent saturation) (24
hour duration)

Total dissolved solids

Total suspended solids

Total volatile suspended solids

Total volatile dissolved solids

Nitrogen (total, organic, nitrate, nitrite, ammonia) as N
Conductivity

Turbidity

Phosphorus  (total, organic, phosphate, polyphosphate,
orthophosphate) as P

Chlorophyll a

Metals (mercury in the entire Pajaro River Watershed and
manganese in the Llagas watershed)

Synthetic organic chemicals

General minerals

Longitudinal elevation profile (for gravel mining operations)
Biocriteria

- Develop an index relating the various surface water quality

parameters (Nutrients, Chlorophyll a, Dissolved Oxygen, Temperature, etc.) that
is capable of ranking sites with respect to nutrient risk or impact, and that
accommodates the multiple forms in which nutrients are present. Examine Pajaro
River watershed data in the context of the larger regional framework.

7. Ambient Monitoring
i. Measure flow as a regular component of conventional water
quality monitoring.
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ii. Conduct 24-hour monitoring of dissolved oxygen (concentration
and percent saturation), pH and temperature periodically during
low flow periods.
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2. INTRODUCTION

The Pajaro River watershed was sampled from December 1997 through January 1999 to
assess the relative contribution of conventional pollutants (nutrients, dissolved solids,
etc.), toxins, metals, and other pollutants from major tributary streams to document
ambient water quality. Basic study design followed the "watershed characterization"
approach adopted by the Central Coast Water Quality Control Board’s Central Coast
Ambient Monitoring Program (CCAMP, 1998).

On a monthly basis beginning in December, 1997, the Regional Water Quality Control
Board (RWQCB) sampled the watershed for a number of basic water quality parameters
to provide information on nutrients, coliform, turbidity, suspended solids, temperature
and oxygen conditions, and to document whether eutrophication or aesthetic impairment
was observed. This portion of the program was funded through Regional Board contracts
with private laboratories. One of the major goals of this sampling was to provide
information towards development of Total Maximum Daily Load (TMDL) assessments
of nutrients in the Llagas and Pajaro River watersheds.

Sites were assessed for benthic invertebrate community structure, using California Rapid
Bioassessment Protocols. This component of the program was conducted by the
California Department of Fish and Game (CDFG) Aquatic Bioassessment Laboratory in
Rancho Cordova, and was funded by the Association of Bay Area Governments
(AMBAG) from Clean Water Act 205(j) grant funds.

The same AMBAG watershed planning grant funded analysis of sediment chemistry at
several sites in the watershed. The Granite Canyon Marine Pollution Laboratory
conducted sediment toxicity analysis of these samples, with funds provided by the State
Water Resources Control Board. The RWQCB funded a one-time sampling of water
chemistry (organochlorine and organophosphate pesticides, metals), and of mercury in
sediment and water at sites in the upper San Benito watershed. The Department of Fish
and Game State Mussel Watch laboratory collected additional mercury data in water at
sites in the watershed during the fall of 1998 at their own expense, and continued this
effort into 1999.

Freshwater clams (Corbicula fluminea) were placed at sites in the watershed, including
the downstream reach of a number of major tributaries, above their junctions with the
Pajaro River. This component of the project, conducted by the California Department of
Fish and Game (CDFG), utilized funds provided through the State Mussel Watch
Program and the Regional Water Quality Control Board. Clams were analyzed for
bioaccumulation of metals and synthetic organic chemicals. At several of these sites,
California roach and crayfish were also deployed and analyzed for metals and synthetic
organics. This effort was funded through the California State Mussel Watch endowment,
in order to evaluate the differing bioaccumulation potential of the various species.

14



3. MONITORING METHODS
SITE SELECTION

Sites for the Pajaro River watershed characterization were selected using the CCAMP
tributary-based approach (CCAMP 1998). Sites were placed at safe access locations
along the main stem of the Pajaro River and at the lower end of each major tributary
entering the Pajaro River. Additional sites were placed on Llagas Creek to support
TMDL development. Due to funding constraints, sediment, tissue, and benthic
invertebrate sampling was conducted at a subset of the characterization sites. Mercury
sampling was conducted at both characterization sites and in the upper San Benito
watershed in an area of known problems. Site locations for conventional water quality are
shown on (Map 3.1). Types of sampling conducted at various sites and sample count at
each site are shown in (Table 3.1).

Map 3.1 - Sampling site locations for conventional water quality sampling
Pajaro River Watershed Characterization, 1998.
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Table 3.1 - Types and frequency of sampling conducted at various sites in the
Pajaro River Watershed Characterization, 1998.
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The sites sampled during the Pajaro River watershed characterization are grouped into the
following reaches for the purposes of this report:

Pajaro River

Lower — Pajaro River Estuary (305PJE) and Thurwachter Bridge (305THU)

Middle - Murphy's Crossing (305MUR), Pescadero Creek (305PES) and Chittenden Gap
(305CHI)

Upper - Betabel Road (305PAJ) and Frazier Lake Road (305FRA)**,

**The Frazier Lake Road site is actually sampled at Miller Canal where it crosses Frazier Lake
Road. Though it is not actually the original Pajaro River channel, it receives the majority of the
flow from the San Felipe Lake area and rejoins the original main stem downstream of Llagas
Creek. It is referred to in this document as an Upper Pajaro River site.

San Benito River

Lower - Y Road (305SAN), Tres Pinos Creek (305TRE)

Upper — Bridge d/s of Willow Creek (305BRI), Willow Creek (305WIL), San Benito
River above unnamed tributary (305SBA), Unnamed tributary to San Benito
River (305UIT), San Benito River below Hernandez Reservoir (305SHRL), Lazy
10 Marina (305LAZ), Laguna Creek (305LAG), San Benito River above
Hernandez Reservoir (305HRU), Clear Creek at Clear Creek Road (305CCC),
Clear Creek at Goat Mountain (305GOA), Clear Creek at Halfway Hill
(305HAH), and Survey Marker/San Benito River (305SUR)

Tequisquita Slough
Tequisquita Slough (305TES)

Pacheco Creek
Pacheco Creek (305PAC)

Llagas Creek

Lower - Bloomfield Avenue (305LLA), Lucchessa Avenue (305LUC), and Holsclaw
Road (305HOL)

Upper - Buena Vista Avenue (305VIS), Masten Avenue (305SMAS), Monterey Road
(B05MON), Oak Glen Avenue (3050AK), and Chesbro Reservoir (305CHE)

Uvas Creek
Uvas Creek at Bloomfield Avenue (305UVA)

Corralitos Creek
Lower - Salsipuedes Creek (305COR)
Upper - Upper Corralitos Creek (305COR?2)
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MONTHLY WATER QUALITY SAMPLING

Monthly sampling for basic water quality parameters was conducted in the Pajaro River
watershed at ten sites. Four of these sites were sampled biweekly in conjunction with
TMDL development for the Pajaro River and Llagas Creek. Several other sites on Llagas
Creek were sampled monthly to support TMDL development. Conventional water quality
monitoring activities at various sites are described in (Table 3.1).

Basic water quality parameters including water temperature (°C), dissolved oxygen
(mg/L), pH, conductivity (uS), and turbidity (NTUs) were collected using a multi-
function meter (803PS Solomat) provided by the Watershed Institute at California State
University Monterey Bay. The meter was calibrated within 2 days of each sampling
period according to protocols established by the Watershed Institute. Chlorophyll a
analysis was performed at Moss Landing Marine Laboratory facilities. Methodologies for
this analysis are described in more detail below.

In addition to regular water quality sampling, pre-dawn dissolved oxygen (mg/L)
measurements were taken at each site in the Pajaro River watershed three times over the
course of the summer to assess changes in oxygen concentration due to biological
respiration. All sites analyzed for dissolved oxygen were sampled from 0400 to 0630 am
(prior to full sunlight) using the multi-function meter (803PS Solomat) or a LaMotte
Dissolved Oxygen Test Kit (EPA approved). The three sampling events were conducted
at approximately monthly intervals from July through September.

Samples collected for analysis through the RWQCB contract laboratory included nitrate
(as N), nitrite (as N), ammonia (as N), total phosphate (as P), orthophosphate (as P), total
and fecal coliform, total suspended solids, total dissolved solids, and volatile suspended
solids. At least 10% of all samples were taken in duplicate for quality assurance purposes.
Sample bottles (appropriately prepared) were provided by the contract laboratory.
Laboratory quality assurance measures followed those established in the contract
laboratory’s EPA approved quality assurance document. EPA method number, practical
quantification limit (PQL), bottle types, preservative, and holding times for water quality
contract laboratory analysis are shown in (Table 3.2).
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Table 3.2 - EPA method number, practical quantification limit (PQL), units of
measurement, bottle types and size, preservative, and holding time for
water quality contract laboratory analysis.
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Qualitative assessments were made at each station for several parameters. Percent
coverage scores were categorized as 0%, 1 - 25%, 26 - 50%, 51 - 75%, and 75 - 100%.
Assessments included:

Algae coverage (%)

In-channel terrestrial plant coverage (%)

Presence of odor, foam, scum, floating mats or slippery substrate
Corridor shading (%)

Land use in vicinity

CHLOROPHYLL A METHODOLOGY

Fluorescence analysis of chlorophyll a was done at all conventional water quality sites.
Dark amber 100 milliliter (ml) bottles were supplied by the RWQCB contract laboratory.
At least 10% of all samples were taken in duplicate for quality assurance purposes.
Collected water samples were stored in the dark at 4°C and processed at Moss Landing
Marine Laboratories within 12 hours of collection according to the protocols of
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Welschmeyer (1994). Five to 20 mls of sample water (with amount dependent on
Chlorophyll a concentrations from previous Chlorophyll a analysis) were filtered onto a
25 um glass microfiber filter, rinsed with 5 ml distilled water, and placed in 5 ml of 90%
acetone solution in a glass fluorometer tube. Samples were stored at least overnight at -
4°C. The glass filter was then flattened with a spatula on the bottom of the glass tube and
centrifuged at low speed for 3-5 minutes. Chlorophyll a fluorescence was measured with
a Turner Designs 10 AU fluorometer.

BENTHIC MACROINVERTEBRATE SAMPLING

Benthic macroinvertebrates were sampled at sites in the Pajaro River watershed (Table
3.1) during April and August 1998 using California Stream Bioassessment Protocols
(CSBPs) and quality assurance guidance for non-point source assessments (Harrington,
1996). The CSBP's were used with one modification: due to a paucity of good riffle
habitat at some sites, a stream reach or "site" was defined using three rather than five
consecutive riffles.

The length of each riffle was determined. A random number table was used to establish a
point randomly along the length of the riffle, at which point a transect was established
perpendicular to stream flow. Starting with the transect at the lowermost riffle, the
benthos within a two square foot area was dislodged upstream of a one ft. wide, 0.5 mm
mesh D-frame kick-net. Sampling of the benthos was performed by "kicking" the upper
layers of substrate to dislodge invertebrates in the substrate. Stream flow moved
organisms downstream into the kick-net. The duration of sampling ranged from 60-120
seconds, depending on the amount of boulder and cobble-sized substrates that required
rubbing by hand; more and larger substrate requires more time to process. Three locations
representing the habitats along the transect were sampled and combined into a composite
sample (representing a 6 ft square foot area). This composite sample was transferred into
a 500 ml wide-mouth plastic jar containing approximately 200 ml of 95% ethanol. This
technique was repeated for each for the three riffles comprising each stream reach, or
"site".

At the laboratory, each sample was rinsed through a No. 35 standard testing sieve (0.5
mm brass mesh) and transferred into a tray marked with 20 pre-numbered 25 square
centimeter grids. All detritus was removed from one randomly selected grid at a time and
placed in a petri dish for inspection under a stereomicroscope. All invertebrates from the
selected grid were separated from the surrounding detritus and transferred to vials
containing 70% ethanol and 2% glycerol. This process was continued until 300
organisms were removed from each sample. The material left from the processed grids
was transferred into a jar with 70% ethanol and labeled as "remnant" material. Any
remaining unprocessed sample from the tray was transferred back to the original sample
container and archived in 70% ethanol. Macroinvertebrates were then identified to a
standard taxonomic level, typically genus level for insects and order or class for non-
insects.
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Physical habitat quality was assessed for sampling reaches using the U.S. Environmental
Protection Agency (EPA) Rapid Bioassessment Protocols (RBPs) (Plafkin et al. 1989)
(Table 3.3). Habitat quality assessments were recorded at each sampled riffle and for
each sampling reach during macroinvertebrate sampling events.
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Table 3.3 - U.S. EPA Rapid Bioassessment Protocol habitat parameters and scoring
used to assess physical habitat quality for reaches within the Pajaro
River watershed, Pajaro River Watershed Characterization, 1998.
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TISSUE BIOACCUMULATION SAMPLING

Fresh water clams (Corbicula fluminea) were placed at 12 sites in the Pajaro River
watershed (Table 3.1). In general, stations were at the lower end of each major tributary,
upstream of its confluence with the Pajaro. Two stations were on the Pajaro itself; at
Thurwachter Bridge in the lower watershed and at the Chittenden Gap stream flow gauge.
Two stations were also located above and below Hernandez Reservoir.

Clams were transplanted from the Russian River and held at Aptos Creek until
deployment. They were placed in mesh bags at each station and secured to a rebar stake
pounded into the substrate. Clams remained in the creeks for a minimum of four weeks
before retrieval. Clams were initially deployed from February 17 to March 12, 1998. The
high flows of winter of 1998 resulted in loss of all but two of the samples (at
Thurwachter Bridge and Uvas Creek). Clams were redeployed from August 6 through
September 4 except at the two upper San Benito sites, where clams were deployed from
September 22 to October 21.

Forty-five clams were composited and analyzed from each site. They were analyzed for a
suite of trace elements, synthetic organic compounds, and polynuclear aromatic
hydrocarbons, according to the protocols and quality assurance guidance established by
the State Mussel Watch Program (Table 3.4). California roach and crayfish were
deployed at five of the clam sites during the August through September sampling period
to compare chemical uptake rates to clams.
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Table 3.4 - Trace metals, Synthetic Organic Compounds, and Polynuclear Aromatic
Hydrocarbons Analyzed by the State Mussel Watch Program.
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SEDIMENT TOXICITY AND CHEMISTRY SAMPLING

Sites in the Pajaro River watershed were selected for sediment chemistry analysis (Table
3.1). Sediment samples were collected in May 1998, with methodology following that of
the California State Mussel Watch Program (CDFG, 1990). Analysis of trace metals was
conducted at the CDFG facility at Moss Landing Marine Laboratories. Protocols
followed those of the State Mussel Watch Program. Synthetic organic pesticides,
polyaromatic hydrocarbons, and polychlorinated biphenyls were analyzed through a
contract with the State Mussel Watch Program. Samples were also analyzed for Total
Organic Carbon (TOC) and grain size (Table 3.5).
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Table 3.5-  Constituents evaluated for sediment chemistry analysis by California
Department of Fish and Game, Water Pollution Control Laboratory.
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Sites in the Pajaro River watershed were also sampled for sediment toxicity testing by the
University of California, Davis staff at Granite Canyon Marine Laboratories (GCML).
Sediment was collected in January 1998 and was tested with the amphipod Hyalella.
Collection methods and quality assurance protocols followed those utilized by GCML for
the Bay Protection and Toxic Cleanup Program.

MERCURY SAMPLING

Sediment and water samples were collected at sites throughout the watershed on June 30,
1998 and analyzed for the presence of mercury. Samples were sent both to the Regional
Water Quality Control Board’s contract laboratory (water and sediment) and to the
CDFG Mussel Watch laboratory (water only). Detection limits for mercury in water at
the two labs differed significantly. The detection limit was 0.02 parts per billion at the
contract lab, and 0.038 parts per trillion at the CDFG lab. Most of the sites were located
in the upper watershed of the San Benito River, and are described in (Table 3.1).

CDEFG at Moss Landing Marine Laboratories continued to conduct mercury analysis at 22

sites throughout the Pajaro River watershed into 1999. Samples were collected and
analyzed according to the protocols of the CDFG State Mussel Watch Program.
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4. MONITORING RESULTS

A. CONVENTIONAL WATER QUALITY

CCAMP ATTENTION AND ACTION LEVELS

The Central Coast Basin Plan contains a number of numeric objectives for various water
pollutants. However, for many analytes, objectives either have not been set, or are in
narrative form. In order to screen data quickly for potential problems, it is useful to have
numeric guidelines. For this reason, CCAMP has adopted Attention and Action levels.
Attention levels are levels at which a problem may be occurring. These have generally
been derived from the literature, objectives from other states, or guideline values from
U.S. EPA or other agencies. An action level is a level at which an established water
quality objective has been exceeded. Water quality objectives can be found in the
Central Coast Region Water Quality Control Plan (http://www.swrcb.ca.gov/rwgcb3/).

PH

The pH level is a measure of hydrogen activity in the water column. The pH level is an
important consideration in several chemical processes observed in surface waters. For
example, relatively small changes in pH can greatly alter the rate of nitrification and
denitrification (Metcalf and Eddy, 1979). The pH level also has a significant effect on the
toxicity of ammonia and other chemicals (U.S. EPA, 1993, 1999), as well as the
availability of metals (U.S. EPA, 1991). The pH levels in surface water may experience
diurnal variation as a by-product of the photosynthetic process (Hynes, 1970). During
the day aquatic plants (e.g. algae) use carbon dioxide resulting in elevated pH levels.
During the night algae produce carbon dioxide resulting in lower pH levels (Metcalf and
Eddy, 1979).

The Basin Plan pH water quality objectives for surface waters with the Municipal and
Domestic Supply (MUN) and Agriculture Supply (AGR) beneficial uses are a minimum
pH of 6.5 and a maximum pH of 8.3. The Basin Plan pH water quality objectives for
surface waters with the Cold Freshwater Habitat (COLD) and Warm Freshwater Habitat
(WARM) beneficial uses are a minimum pH of 7.0 and a maximum pH of 8.5.

Samples from sites on the main stem of the Pajaro River (Thurwachter Bridge (305THU),
Murphy's Crossing (305SMUR), Chittenden Gap (305CHI), Betabel Road (305PAJ), and
Frazier Lake Road (305FRA)) had pH levels ranging between 6.98 and 9.02. All sites
had maximum pH levels that exceeded the Basin Plan pH surface water objective of 8.3
(Figure 4.1). However, with the exception of the Frazier Lake Road (305FRA) site, the
mean pH level for each site on the main stem of the Pajaro River was below the
instantaneous maximum surface water objective of 8.3 (Figure 4.2). The mean pH level
for the Frazier Lake Road (305FRA) site was 8.39. All sites on the main stem of the
Pajaro River, with the exception of the Frazier Lake Road (305FRA) site, had minimum
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pH levels that were above the Basin Plan pH surface water instantaneous minimum
objective of 7.0.

Figure 4.1 - Percent of samples exceeding Basin Plan objective for pH (pH values

greater than 8.3) Pajaro Watershed Characterization, 1998.
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Figure 4.2 - Mean and Range of pH at sites sampled during the Pajaro River

Watershed Characterization, 1998.
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Sites

On the lower San Benito River pH data was collected at Y Road (305SAN) and Tres
Pinos Creek (305TRE). Similar to the main stem of the Pajaro River, both sites had
maximum pH levels that exceeded the Basin Plan pH instantaneous maximum surface



water objective of 8.3. The Y Road (305SAN) site mean pH level was below the
instantaneous maximum surface water objective of 8.3, however, the Tres Pinos Creek
(305TRE) site mean pH level was 8.49, exceeding the instantaneous maximum surface
water objective of 8.3.

Tequisquita Slough (305TES) site pH values ranged between 7.61 and 9.06, with a mean
pH level of 8.21. The Tequisquita Slough site had maximum pH levels that exceeded the
Basin Plan pH instantaneous maximum surface water objective of 8.3. However, the

mean pH level for the site was below the instantaneous maximum surface water objective
of 8.3.

In lower Llagas Creek, minimum pH levels in samples from several sites (Holsclaw Road
(305HOL), Lucchessa Avenue (305LUC), and Bloomfield Avenue (305LLA)) were
lower than 7.0 pH uints. Similar to the Frazier Lake Road (305FRA) site, these sites all
showed signs of excessive nutrient enrichment and/or algal growth. The four sites with
minimum pH values lower than 7.0 (Frazier Lake Road (305FRA), Bloomfield Avenue
(305LLA), Holsclaw Road (305HOL), and Lucchessa Avenue (305LUC)) (Figure 4.3)
also showed signs of oxygen depletion in predawn sampling.

Figure 4.3 - Time series of pH, dissolved oxygen, nitrate, and chloraphyll a values
from Llagas Creek at Lucchessa Avenue (30SLUC), Pajaro River
Watershed Characterization, 1998.
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High surface water temperature was identified as an impairment to fish habitat on several
tributaries in the Pajaro River watershed (AMBAG, 1984). Water temperature data
collected for this study showed a distinct seasonal trend, with most sites remaining within
the optimum temperature range of 13°C to 21°C described for steelhead trout by Moyle
(1976) (Figure 4.4). However, several sites stand out in exhibiting excessively high
summer temperatures (Figure 4.5).
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Figure 4.4 - Mean and Range of water temperatures (°C) at sites visited during the
Pajaro River Watershed Characterization, 1998.
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Figure 4.5 - Time series of temperature data (°C) from San Benito River at Y
Road (305SAN), Pajaro River at Frazier Lake Road (305FRA), and
Tres Pinos Creek (305TRE) Pajaro River Watershed
Characterization, 1998.
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On the main stem of the Pajaro River, summer temperatures at the Frazier Lake Road
(305FRA) site reached 23.7°C. On the lower San Benito River sites (Y Road (305SAN)
and Tres Pinos Creek (305TRE)) temperatures reached 30.1°C and 32.0°C respectively.
It is interesting to note that the Tres Pinos Creek (305TRE) site was very disturbed by
construction activities and riparian vegetation at this site was minimal or non-existent.
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Surface water temperatures at the Tequisquita Slough (305TES) and Pacheco Creek
(B05PAC) sites reached 26.2°C and 27.4°C respectively (temperatures above 24°C may
create conditions of stress for trout). These summer surface water temperatures are at the

upper limits of trout tolerance and lethal under conditions of low dissolved oxygen
(Moyle et al.1976).

Several sites on Llagas Creek (Bloomfield Avenue (305LLA), Lucchessa Avenue
(305LUC), Holsclaw Road (305HOL), and Oak Glen Avenue (3050AK)) had
temperature levels that remained within the optimum temperature range of 13°C to 21°C
described for steelhead trout. However, Buena Vista Avenue (305VIS), Monterey Road
(305MON), and Chesbro Reservoir (305CHE) sites had maximum temperatures that
exceeded 21°C (22.3°C, 24.8°C, and 26.8°C respectively). Again, these summer surface
water temperatures are at the upper limits of trout tolerance and lethal under conditions of
low dissolved oxygen. On Llagas Creek, water temperatures exhibited the least variation
downstream of the reservoir at Oak Glen Avenue (3050AK), possibly because of
reservoir releases made from cooler bottom waters. Within several miles downstream,
temperature returned to near those observed above the reservoir (Figure 4.6).

Uvas Creek at Bloomfield Avenue (305UVA) and Salsipuedes Creek (305COR) site had
temperature levels that remained within the optimum temperature range of 13°C to 21°C
described for steelhead trout. Maximum temperatures are shown in (Figure 4.7).

Figure 4.6 - Time series of temperature data (°C) from three sites on Llagas
Creek, above Chesbro Reservoir (305CHE), at Oak Glen Road
(3050AK), and at Monterey Road (305MON) Pajaro River
Watershed Characterization, 1998.
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Figure 4.7 - Maximum temperatures measured at sites sampled during the Pajaro
River Watershed Characterization, 1998.

Water Temperature
3500
.ne
3.0
U
[}
B 2000 I ———
x [— | N N e e
i [— | N N e e e
§ 12 e T BN BN B B |
g | N N b N e .
B [— | N N e N e .
2 0.5 - [ | | N N e e e .
B N | . N N N N N e
N N e e e . | N N O N N N N e
o0 |
U e e ] N O N N N N
N N e e e . | N N O N N N N e
ﬂ.l]i - = - | - — [} [C | [} - [} [C | [ | I [} (-
=] = o =] b z 9 =] " = 2 - o o - = = i =]
= = = = = = = = = 3] = =] = = = [=] = = &
Fl I - s 2 = I I = I W s - s % o = = n
= 2 - = L = 2 2 s 8 = = ] = = & = E L
= = = s = Sites = = = = =3 s

Basin Plan standards for dissolved oxygen concentrations are 7.0 mg/L minimum for
areas designated as cold water (COLD) or spawning habitat (SPWN) and 5.0 mg/L for
other fresh water beneficial uses (includes WARM and waters without designated
beneficial uses). The Basin Plan surface water quality objective for oxygen saturation is
“the median value should not fall below 85% as a result of controllable water quality
conditions”. All sites evaluated in this study are designated in the Basin Plan as having
one or more of the beneficial uses discussed above.

Wide diurnal ranges in dissolved oxygen levels are an indication of eutrophic conditions
! Aquatic plants produce oxygen during photosynthesis and consume oxygen during
respiration. High mid-day values (on the Central Coast generally greater than 11.0 mg/L)
and low pre-dawn values (on the Central Coast below 7.0 mg/LL for COLD waters and
below 5.0 mg/L for WARM waters) may be indicative of significant aquatic plant
photosynthetic activity (U.S. EPA, 2000). Narrow, but depressed diurnal ranges (low
dissolved oxygen concentration and/or percent saturation) may also be indicative of
eutrophic conditions due to decaying plant material. Narrow dissolved oxygen ranges
that remain near full saturation levels (approximately 9-10 mg/L and above 85%
saturation) indicate the absence of eutrophic conditions.

With the exception of the Chittenden Gap site (305CHI), wide ranges in dissolved
oxygen levels were measured on the main stem of the Pajaro River (Figure 4.8). On the

' Dissolved oxygen concentration and percent saturation are also affected by water
temperature, salinity, and elevation.



lower Pajaro River at Thurwachter Bridge (305THU), an oxygen sag was measured in
summer months (pre-dawn dissolved oxygen level of 2.95 mg/L). Three other sites
(Frazier Lake Road (305FRA), Betabel Road (305PAJ), and Murphy’s Crossing
(305MUR)) on the main stem of the Pajaro River had dissolved oxygen levels measured
below 7.0 mg/L during 1998. At all main stem sites of the Pajaro River, with the
exception of the Betabel Road (305PAlJ) site, super-saturated conditions were observed
during the summer months. Samples from the Betabel Road (305PAJ) site did not meet
the Basin Plan objective for dissolved oxygen percent saturation 75% of the time and did
not meet the cold water dissolved oxygen concentration standard 26% of the time. The
other four sites on the main stem of the Pajaro River had minimum values below the 85%
saturation objective, with the lower Pajaro River site at Thurwachter Bridge (305THU)
and the upper Pajaro River site Frazier Lake Road (305FRA) having minimum saturation
values in the 50 percent range (Figure 4.9).

Figure 4.8 - Mean and Range of dissolved oxygen (mg/L) concentrations at sites
sampled during the Pajaro River Watershed Characterization, 1998.
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Figure 4.9 - Median and Range of dissolved oxygen percent saturation at sites
sampled during the Pajaro River Watershed Characterization, 1998.
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Wide ranges in dissolved oxygen levels were also measured at Tequisquita Slough
(305TES) and Pacheco Creek (305PAC) sites during the summer months. These sites
had dissolved oxygen levels measured below 5.0 mg/L, not meeting Basin Plan
standards. Oxygen saturation level of 85 percent (Basin Standard) was also not met at
Tequisquita Slough (305TES), where oxygen saturation levels fell below the 85%
saturation during both summer and fall. The Tequisquita Slough (305TES) site had
oxygen saturation levels over 125 percent (super-saturation) one time in March 1998.
Oxygen saturation level was never below 85 percent at the Pacheco Creek (305PAC).
However, the Pacheco Creek (305PAC) site had oxygen saturation levels over 125
percent (super-saturation) four times during the summer, with oxygen saturation levels of
167 percent in June 1998. The Tequisquita Slough (305TES) site did not meet the Basin
Plan objective for warm water dissolved oxygen concentration standard 20% of the time
(Figure 4.8) and did not meet the general objective for oxygen saturation 65% of the time

(Figure 4.10).
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Figure 4.10 — Percent of samples exceeding Basin Plan objective for oxygen
saturation during the Pajaro River Watershed Characterization,

1998.
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Wide ranges in dissolved oxygen levels were also measured at the Salsipuedes Creek
(305COR) site during late summer and early fall. This site was one of five locations in
the Pajaro River watershed where dissolved oxygen levels were measured below 5.0
mg/L. At the Salsipuedes Creek (305COR) site oxygen saturation levels fell below the
85% saturation during both summer and fall. Violations of dissolved oxygen levels and
oxygen saturation levels at sites in Salsipuedes Creek and the Pajaro River watershed
may indicate that eutrophic conditions (excessive aquatic plant activity) exist at these
sites. The presumption that eutrophic conditions exist at Salsipuedes Creek (305COR),
Tequisquita Slough (305TES), and Thurwachter Bridge (305THU) appears to be
supported by chlorophyll a data.

CONDUCTIVITY

The Central Coast Basin Plan identifies conductivity levels over 750 uS/cm (0.75
mmho/cm) as indicative of "increasing problems" for agricultural water use. The Basin
Plan cites 3000 uS/cm (3.0 mmho/cm) as indicative of "severe problems". The 750 uS/cm
level has been adopted as the CCAMP attention level for conductivity.

In general, highest conductivity levels were found on the main stem of the Pajaro River
(Figure 4.11). On the lower Pajaro River, the Thurwachter Bridge (305THU) site had two
exceedingly high conductivity values in August and October 1998, 16,040 uS/cm and
42,360 uS/cm respectively (Figure 4.12). These high conductivity values indicate
periodic tidal influence at this site.
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Figure 4.11 - Mean and Range of conductivity (uS/cm) at sites sampled during the
Pajaro River Watershed Characterization, 1998.
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Figure 4.12 - Conductivity levels (uS/cm) found at Thurwachter Bridge (305THU),
Pajaro River Watershed Characterization, 1998.
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