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SUMMARY

Pursuant to Provision C.7 (a and b) of the SCVURPPP’s NPDES Permit (Permit), the Program
developed and submitted to the San Francisco Bay Regional Water Quality Control Board
(RWQCB) a Multi-Year Receiving Waters Monitoring Plan (Multi-Year Plan) that identifies
Program monitoring activities in Santa Clara Basin Watersheds over an eight-year period. In
addition, the Program also developed and submitted a FY 03-04 Annual Monitoring Plan and
Watershed Management Measures (FY 03-04 Annual Plan), prepared in compliance with Permit
Provisions C.7 (c) and C.10, to the RWQCB. The FY 03-04 Annual Plan included the collection
of screening level/baseline data from ambient surface water quality monitoring, physical habitat
assessment studies and bioassessment studies for the Adobe Creek watershed and the San
Tomas Aquino Creek watershed in the Santa Clara Basin.

Rapid bioassessments using benthic macroinvertebrate (BMI) assemblages and visual
assessments of physical habitat were conducted at four sites in Adobe Creek, one site in San
Tomas Creek, and six sites in Saratoga Creek during April 2004. Water and sediment samples
were collected from three sites in Adobe Creek, three sites in San Tomas Creek, and four sites
in Saratoga Creek. Three sampling events were performed, with each one occurring during wet
season (January 20-21), decreasing hydrograph/spring (April 13-14), and the dry season
(September 23-24).

Adobe Creek Watershed

No Beneficial Uses are designated for creeks in the Adobe Creek watershed in 1995 Basin
Plan. However, previous studies indicate that WARM Use is potentially supported in various
areas of the creek upstream of the concrete-line channel; however, low streamflow, lack of deep
pools and fish passage barriers were identified as key limiting factors for native warm water fish
community in Adobe Creek. Bioassessment data collected for the FY 03-04 Monitoring Plan
showed low BMI assemblage quality in the urbanized lower reaches of Adobe Creek. When
comparing the composite BMI metric scores for all bioassessment sampling locations in the
Adobe Creek watershed, the three sties furthest downstream (A-2 through A-4), where low
gradient, intermittent streamflow and urbanization is apparent, were below average. The site
with higher gradient and less urbanization (A-5) exhibited above average composite metric
scores.

Organophosphate pesticide concentrations, including diazinon, were not detected in any of the
Adobe Creek watershed sites during the three sampling events and total and dissolved metal
concentrations were relatively low in the water samples taken at all sites. Data collected on
additional chemical parameters in Adobe Creek show no significant water quality problems.
Bacterial indicator data collected by SCVURPPP showed relatively higher concentrations in the
lower sites on Adobe Creek (A-1 and A-2); however, sampling in the upper site was limited to
the spring event due to low flow conditions. Sediment samples taken from Adobe Creek were
analyzed for PAHSs, total metals, PCBs and chlorinated pesticides. In general, PCBs, Hg and
chlorinated pesticides were found towards the low end of the range of concentrations found
during previous studies that were conducted in the Santa Clara Basin.

San Tomas Aquino Creek Watershed

The 1995 Basin Plan designates the following existing Beneficial Uses for Saratoga Creek:
AGR, COLD, GWR, REC-1, REC-2, WARM and WILD. Beneficial Uses have not been
designated for other creeks in the San Tomas Aquino watershed. Existing fisheries data indicate
that Saratoga Creek contains both cold and warm water fish communities; however, available
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existing data on fish populations is not sufficient to determine to what extent both COLD and
WARM Uses are supported. A majority of the metric scores calculated in the SCVURPPP’s FY
03-04 bioassessment study appear to indicate that COLD Use is supported in upper reaches of
Saratoga Creek. EPT Taxa, EPT Index and Sensitive EPT Index metric scores (EPT Metric
Scores) were relatively high in sample sites that occur above urban areas (S-6 and S-7).

Organophosphate pesticide concentrations, including diazinon, were not detected in any of the
San Tomas Aquino or Saratoga Creek sites during the three sampling events. Physio-chemical
data collected in San Tomas Aquino Creek show no substantial water quality problems. Results
from the FY 03-04 Monitoring Plan indicate that enterococcus and fecal coliform concentrations
were highest in the sample collected at ST-1 during the dry season and in site ST-2 during the
summer and winter sampling events. Sediment samples taken from ST-1 and S-3 were
analyzed for PAHSs, total metals, PCBs and chlorinated pesticides. In general, PCBs, Hg and
chlorinated pesticides were found towards the low end of the range of concentrations found
during previous studies.

Consistent with the SCVURPPP’s Revised Multi-Year Receiving Waters Monitoring Plan (dated
July 1, 2004), a second year of monitoring in Adobe Creek and San Tomas Creek watersheds is
scheduled for FY 04-05. Following the completion of FY 04-05 monitoring, continuous
improvement activities, including follow-up investigative monitoring and suggested management
actions, will be developed (as warranted) and included in the SCVURPPP’s FY 04-05 Annual
Report.
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INTRODUCTION

Environmental monitoring and watershed assessments are key components in the Santa Clara
Valley Urban Runoff Pollution Prevention Program (SCVURPPP). Environmental monitoring
provides information needed to: (1) assist the RWQCB to characterize receiving water quality in
urban watersheds consistent with the priorities of the Santa Clara Basin Watershed
Management Initiative (SCBWMI) and the Program; (2) develop an understanding of baseline
conditions in water bodies; (3) recognize the need for site-specific water quality investigations to
address questions that might arise while conducting screening-level monitoring efforts; (4) allow
for determining if control measures are having an intended effect; and, (5) conduct watershed
assessments aimed at determining the condition of, and potential impacts to water bodies and
Beneficial Uses (Uses). Prior to conducting environmental monitoring, data quality objectives
and an understanding of how the data will be analyzed should be established. This
understanding of the objectives of collecting the data typically allows for environmental
monitoring that utilizes appropriate indicators and collects adequate quality and quantity of data
needed to conduct an assessment of the watershed/subwatershed in question.

In FY 03-04 the SCVURPPP implemented the FY 03-04 Annual Monitoring Program Plan
(Annual Plan) in fulfilment of Provision C.7 of its NPDES Permit. The Plan identifies monitoring
activities that were implemented as part of the second year of the SCVURPPP’s Multi-Year
Receiving Waters Monitoring Plan (Multi-Year Plan). This Watershed Monitoring and
Assessment Summary Report (Report) discusses the results of implementing the FY 03-04
Plan, and pursuant to Provision C.10(b) of the Program’s NPDES Permit, illustrates the
SCVURPPPs support for the SCBWMI by: (1) investigating beneficial uses and causes of
impairment; (2) reviewing, compiling, and disseminating environmental data; (3) developing and
implementing strategies for controlling adverse impacts of land use on beneficial uses; and, (4)
facilitating, implementing, and supporting relevant SCBWMI subgroups. Furthermore, this
Report also provides information on current or planned watershed management activities and
suggests next steps needed for continuous improvement in addressing high priorities in each of
the subject watersheds. Additional information on the methods and results of FY 03-04 water
quality monitoring and rapid bioassessments can be found in Attachments A and B to this
Report.

BACKGROUND

SCVURPPP developed and submitted to the RWQCB (on March 1, 2002), a Multi-Year
Receiving Waters Monitoring Plan (Multi-Year Plan) that identifies Program monitoring activities
in Santa Clara Basin Watersheds over an eight-year period. The Program received a request
from Regional Board staff on June 5, 2002 to revise the March 1, 2002 Multi-Year Plan. On
August 5, 2002, the Program submitted an updated Multi-Year Plan.

The Multi-Year Plan contains the following information: watershed location (prioritized based on
SCBWMI and SCVURPPP assessment priorities), data type (chemical, biological, physical and
trash), number and frequency of sampling events, fiscal years (eight years starting with FY 02-
03 through FY 09-10), rationale and lead agency. The information on data type utilizes a tiered
monitoring approach discussed by the RWQCB staff in its Regional Monitoring and Assessment
Strategy (RMAS) memo (SFBRWQCB 2001). The following monitoring categories were
included within the memo: screening level, detailed investigation, and status and trends. The
field and analytical methods used in the Multi-Year Plan are consistent with the Regional
Board’s Surface Waters Ambient Monitoring Program (SWAMP) Quality Assurance Project
Plan.



The Multi-year Monitoring Plan incorporates specific data needs that have been identified in
Program activities relevant to watershed assessment and monitoring. For example, the Multi-
year Plan incorporates future monitoring activities that will be implemented for ongoing and
planned SCVURPPP projects, including: development of the Hydromodification Management
Plan (HMP); sediment-related studies identified in the Program’s Work Plan entitled “Watershed
analysis and management practice assessment in the other creeks which may be impaired by
excessive sediment production from erosion due to anthropogenic activities”; and tasks
associated with the Program’s Trash Work Plan. Annual Monitoring Program Plans, submitted
annually on March 1, clearly identify specific monitoring activities planned for each year.

In FY 02-03, the Program implemented the FY 02-03 Annual Monitoring Program Plan as part of
the first year of the Program’s Multi-Year Receiving Waters Monitoring Plan. The FY 02-03
Annual Plan identified planned monitoring activities in Coyote and Lower Penitencia Creek
watersheds. The Program submitted the Watershed Monitoring and Assessment Summary
Report, which identifies the results of implementing the FY 02-03 Plan, to Regional Board staff
on September 15, 2003.

The FY 03-04 Annual Monitoring Program Plan, submitted March 1, 2003, includes the same
type of information as the Multi-Year Plan for planned monitoring activities in Adobe and San
Tomas Creek watersheds. The data type and sampling frequency was identified for each
sampling site, along with a map showing proposed sampling locations. Additional details on
existing baseline information were provided in the rationale section (see Information Resources
section below). The selection of Adobe and San Tomas Aquino Creek Watersheds for
monitoring was consistent with the SCVURPPP’s “Watershed Management and Urban Runoff
Management Integration Report” (dated June 29, 2001).

Beneficial Uses

To provide an appropriate context for evaluating the results of the FY 03-04 Monitoring Program
Plan, the best available information on Beneficial Uses (Uses) for Adobe, Saratoga and San
Tomas Creeks was evaluated. In summary:

e The 1995 Basin Plan designates the following existing Beneficial Uses for Saratoga
Creek: AGR, COLD, GWR, REC-1, REC-2, WARM and WILD. The Basin Plan does not
designate Beneficial Uses for Adobe or San Tomas Aquino Creeks.

o An existing rainbow trout population has been documented in Saratoga Creek (Leidy

1999). A barrier to anadramous fishes has been documented at the mouth of Saratoga
Creek preventing steelhead migration into this subwatershed.

INFORMATION RESOURCES

Existing Monitoring Data

Several data sources were compiled and assessed during the development of the FY 03-04
Monitoring Plan. All information collected is from previous studies and monitoring activities that
have occurred in Adobe and San Tomas Aquino Creek watersheds. Baseline data for these
watersheds originated from the following projects:
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Technical Requirement and Geographical Areas for Hydromodification Management in
Santa Clara Basin (SCVWD 2004)

The SCVWD conducted a geomorphic assessment of San Tomas Aquino Creek to test and
verify stream channel stability assessment methodology as part of the Hydromodification
Management Plan. Channel cross-sections, and bed and bank material were measured at
twelve stream locations in the upper reaches of the creek.

Mercury, PCB and Organochlorine Pesticide Monitoring (KLI 2002)

The SCVURPPP collected PCBs, mercury, and organochlorine pesticide data in 2001 in two
locations within the Adobe Creek watershed as part of the Joint Stormwater Agency Program
(JSAP), a San Francisco Bay region wide pollutant study

Benthic Macroinvertebrate Study (Carter and Fend 2000)

The U.S. Geological Survey (USGS) sampled benthic macroinvertebrate (BMI) community
assemblages at 6 stream sites along Saratoga Creek in the spring and fall of 1997. The USGS
also generated biological metrics that describe the characteristics of the BMI assemblages.

Bay Area Stream Fishes Project (Leidy 1999)

Rob Leidy of U.S. EPA conducted stream surveys for 79 streams in the San Francisco Bay
Area. Fish community assemblage information was collected at three stream locations in the
Saratoga and Bonjetti Creek subwatersheds on April 1996.

Existing Watershed Assessments

Additional information and analysis on watershed health and restoration opportunities in the
Adobe Creek watershed were obtained from the following studies:

Adobe Creek Watershed Planning Study (SCVWD 1996)

The SCVWD conducted a study investigating the existing and potential flooding, erosion, and
sedimentation problems on Adobe Creek upstream El Camino Real to the Hidden Villa Trust
Property on Moody Road. The study also presents an analysis of alternative solutions,
recommended capital improvement project and summarizes the environmental impacts and
mitigation required.

Adobe Creek Restoration Plan (Habitat Restoration Group 1989)

Existing vegetation, wildlife and fisheries resources in the Adobe Creek watershed were
investigated from September 1988 through May 1989. Field reconnaissance was conducted to
identify areas of potential habitat enhancement and restoration. These areas were mapped and
then ranked as to type of habitat, its value to wildlife, and its potential for restoration.

STUDY AREA

Adobe Creek Watershed

Adobe Creek watershed drains approximately 10 square miles (SCBWMI 2001). The creek
originates on the northeastern faces slopes of the Santa Cruz Mountains along the Montebello
Ridge, at 2,600 feet in elevation. The mainstem flows in a northern direction over steep
forested terrain until it meets the middle, west and north forks at the upper end of a valley. The
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drainage area above the confluence of these forks is undeveloped open space land owned by
the Mid-Peninsula Regional Open Space District and the Trust for Hidden Villa (SCBWMI 2001).

The Adobe Creek mainstem continues approximately 2.5 miles in an eastern direction along a
narrow valley surrounded by steep slopes of the Santa Cruz Mountains. The upper end of this
valley supports primarily agricultural land uses, including farming practices within the Hidden
Villa Farm; the lower end of the valley contains areas of low-density residential development
within the stream corridor. The mainstem then flows in a northern direction for about 3.0 miles
within the Leeward Hills Ecoregional Subsection (Bailey 1995). The adjacent land uses adjacent
to the riparian corridor include the Foothill Community College and moderate- and high-density
residential development.

The Adobe Creek mainstem continues flowing in a northeastern direction for approximately 4.0
miles within the Santa Clara Valley Ecoregional Subsection (Bailey 1995). The valley floor
portion of Adobe Creek flows through residential areas of Los Altos Hills, Los Altos, Palo Alto,
and Mountain View. There are several sections of the creek that have been re-aligned,
including the construction of a trapezoidal concrete channel between EI Camino Real and
Highway 101. Adobe Creek is joined by Barron Creek just west of Highway 101 and continues
to flow through estuarine area with tidal influence until it empties into the Palo Alto Flood Basin
(SCBWMI 2001).

The Adobe Creek has intermittent streamflow during average and dry water years with no
impoundments (i.e., dams). The steep nature of the upper watershed typically results in high
intensity streamflows that are short in duration for most major storms (SCBWMI 2001). Four
species of native fishes have been collected from Adobe Creek (California roach, Sacramento
sucker, threespine stickleback, and prickly sculpin); however, channelization, flood control, and
physical barriers have drastically reduced the amount of available fish habitat (SCBWMI 2001).

San Tomas Aquino Creek Watershed

The San Tomas Aquino Creek watershed drains approximately 45 square miles. The creek
originates in the foothills of the Santa Cruz Mountains flowing in a northern direction through the
cities of Campbell and Santa Clara and eventually emptying into the upper end of Guadalupe
Slough (SCBWMI 2001). The major tributaries to San Tomas Aquino Creek include Saratoga,
Wildcat, Smith and Vasona Creeks; Saratoga Creek has the largest area of these tributaries
that enters the mainstem about 1.5 miles above Highway 101 (see below for description). Over
ninety percent of the San Tomas Aquino Creek watershed (not including the area within
Saratoga Creek subwatershed) is developed, with 72% of the total area containing high-density
residential land use (SCBWMI 2001).

The stream channel has significantly been modified for most of San Tomas Aquino Creek; most
of the entire channel between Smith Creek confluence in the upper reaches and Highway 101 is
concrete lined. The creek flows underground through a box culvert just upstream of Highway
280. Hitch are the only native fish captured in San Tomas Aquino Creek; there are impassable
barriers at the confluence of Saratoga Creek that prevents anadramous fish passage to both
creeks (SCBWMI 2001).
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Saratoga Creek

The Saratoga Creek is the largest tributary to San Tomas Aquino Creek that drains
approximately 17 square miles (SCBWMI 2001). The creek originates on the northeastern
faces slopes of the Santa Cruz Mountains along Castle Rock Ridge at 3,100 feet in elevation.
The mainstem flows in an eastern direction through forested mountain terrain for approximately
4.5 miles until it meets the town of Saratoga. The upper watershed area is predominantly
evergreen forest with minimal development. The creek receives additional streamflow in this
reach from the Booker and Bonjetti Creek subwatersheds.

The mainstem then flows in a northeastern direction for about 1.5 miles within the Leeward Hills
Ecoregional Subsection (Bailey 1995). The adjacent land uses adjacent to the riparian corridor
in this reach include commercial businesses located in the Town of Saratoga and high-density
residential development. The remaining 8.0 miles of the creek continue to flow in a
northeastern direction through the Santa Clara Valley Ecoregion Subsection. The land uses
along the riparian corridor are predominantly high-density residential areas of Saratoga, San
Jose and Santa Clara. Most of the creek contains natural channel with some modifications
(e.g., gabion walls) and a few sections of hardened channel.

Saratoga Creek is typically a perennial stream during average and dry water years and has no
impoundments; however, water is exported in the upper reaches of the watershed by the San
Jose Water Company for water supply. The SCVWD imports water into the channel near
Highway 85 during the summer season for groundwater percolation. Three native fish species
that have been collected from the creek include California roach, Sacramento sucker and
rainbow trout (SCBWMI 2001). Saratoga Creek is a historic steelhead stream; however a
barrier at the mouth prevents anadromous fish passage.

METHODS

Rapid Bioassessments and Physical Habitat Assessments

Rapid biological assessments of Adobe, San Tomas Aquino and Saratoga Creeks were
conducted in April 2004 to help evaluate water quality and physical habitat. The assessment
was conducted using protocols outlined in the California Stream Bioassessment Procedure
(CSBP), which is a standardized procedure for characterizing benthic macroinvertebrate
assemblages in wadeable streams. Physical habitat quality was assessed for each monitoring
reach using the U.S. Environmental Protection Agency (EPA) Rapid Bioassessment Protocol
(Barbour et al. 1999). The qualitative information collected from the habitat quality assessments
was recorded for each sampling station during field sampling. A detailed description for both
methods is presented in Attachment A.

As illustrated in Figure 1, four sites were assessed within the Adobe Creek watershed (A-2, A-3,
A-4, A-5). These sites were selected to represent a range of ecoregion types, elevations,
stream gradients, channel characteristics and land use. The lowermost site (A-2) was located
within the highly urbanized Santa Clara Valley alluvial plain and is characterized as a low
gradient stream that has historically been channelized and is now deeply incised. Site A-3 was
also low gradient with meandering, natural channel that is highly urbanized; adjacent land uses
include high-density residential development and an undeveloped park area.  The creek
channel within site A-4 was also historically channelized and is now moderately incised, with
some hardened sections; riparian corridor is highly urbanized (e.g., roads and parking lots) from
the Foothill Community College campus.
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Figure 1. FY 03-04 SCVURPPP Monitoring Plan bicassessment and water quality sampling locations
in Adobe Creek watershed.
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The upstream site (A-5) was located within the Santa Cruz Mountains and is characterized as
natural channel, moderate stream gradient and land uses with relatively low human disturbance
(i.e., recreational trail). The drainage area above the upper site is relatively undisturbed with no
existing roads or development and historically has had minimal disturbance with the exception
of some logging (Jackie Lundy, Hidden Villa, personal communication, 2004). Site A-5 was
identified as a potential reference site for intermittent streams that occur in similar ecoregional
areas within the Bay Area.

Seven sites were assessed within the San Tomas Aquino watershed (ST-3) and Saratoga
Creek subwatershed (S-2, S-3, S-4, S-5, S-6, S-7) (Figure 2). The single site selected in San
Tomas Aquino Creek watershed (ST-3) occurred downstream of Wildcat Creek confluence at
the base of the Santa Cruz Mountains. The site is characterized as modified natural channel
(i.e., earthen levee) that is heavily incised, and is adjacent to the Westmont High School
campus and high-density residential development.

The six BMI stations sampled in Saratoga Creek were selected at similar stream locations
previously sampled as part of a BMI study conducted by USGS in the spring and fall of 1997
(Carter and Fend 2000). The USGS sampling locations were taken at single riffles at six
locations that were approximately 2 km apart. The six sampling locations were chosen for this
study; however, represented much longer sections of the stream since three, not one, riffle was
sampled within each study reach.

Similar to the sampling sites in the Adobe Creek watershed, the Saratoga Creek sites
represented a range of ecoregion types, elevations, stream gradients, channel characteristics
and land use. The lower three sampling sites (S-2, S-3, S-4) occurred with the Santa Clara
Valley alluvial plain in the residential areas of Saratoga and San Jose. These sites were all low
gradient (< 0.1%), natural channel with some modifications (i.e., bank armoring) and deeply
incised channel. Site S-5 is characterized as primarily a incised channel with several channel
modifications (i.e., flood walls and armored banks) in the residential areas of Town of Saratoga.
Site S-6 channel had slightly higher stream gradient and minimal urbanization (i.e., low-density
residential). This site is also about 0.5 mile downstream of the San Jose Water Company water
diversion. The upstream site (S-7) was located within the Santa Cruz Mountains and is
characterized as a natural channel, moderate stream gradient in a drainage area with minimal
urbanization (i.e., State Highway 9 transportation corridor).

Water and Sediment Sampling

Water and sediment samples were collected from three stream sites (A-1, A-2, A-3) within the
Adobe Creek watershed (Figure 1). Samples were also collected in three stream sites within
the San Tomas Aquino Creek watershed (ST-1, ST-2, ST-3) and four stream sites within the
Saratoga Creek subwatershed (S-1, S-3, S-5, S-7) (Figure 2). Three sampling events were
performed, each representing one of three hydrological cycles: wet season (January-March),
decreasing hydrograph/spring (April-May), and the dry season (June-October). The dry season
sampling event was performed on 23-24 September 2003. The wet season sampling event was
performed on 20-21 January 2004. The decreasing hydrograph/spring sampling event was
performed on 13-14 April 2004.
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Figure 2. FY 03-04 SCVURPPP Meonitoring Plan bioassessment and water quality sampling locations

in San Tomas Creek watershed.
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The suite of water quality analyses varied over the three events. The SCVURPPP tested
sediment samples in three locations (A-1, ST-1, S-3) for PAHSs, total metals, PCBs and
chlorinated pesticides during the dry season sampling event. Water samples were collected
during the dry and wet season sampling events at four locations (A-1, ST-1, S-1, S-3) and
analyzed for toxicity using three species (Cerioodaphnia dubia, Pimephales promelas, and
Selenastrum capricornutum). Water samples for seven locations (A-1, A-3, ST-1, ST-3, S-1, S-
3, S-7) were analyzed for organophosphate pesticides and total and dissolved metal
concentrations during all three hydrological cycles. Conventional water quality measurements,
bacterial indicators (fecal coliforms, total coliforms and enterococcus) and stream flow were
measured at all sites during all sampling events. A detailed description of the methods is
presented in Attachment B.

RESULTS

Adobe Creek
Bioassessment

A clear gradient of increasing composite metric scores with increasing elevation was evident for
the Adobe Creek sites. Sites A-2 through A-4 were below average and site A-5 was above
average (Attachment A — Figure 4). The BMI assemblage from site A-5 had consistently higher
richness (total and EPT) and diversity and lower tolerance than BMI assemblages from the
other Adobe Creek sites that scored below average.

High abundances (> 50 percent) of orthoclad midges (Orthocladiinae) contributed to the low
composite metric scores for the two lowermost sites (A-2 and A-3) (Attachment A — Table 3).
Although orthoclad midges were dominant at the two uppermost sites, their dominance was 25
percent or less. Dominant non-baetid EPT taxa were absent from the two lowermost sites but
representative EPT taxa (chloroperlid stoneflies and lepidostomatid caddisflies) were present at
the two uppermost sites. Furthermore, BMIs were more evenly distributed within the taxonomic
groups in samples collected from the two uppermost sites (A-4 and A-5). Segmented worms
(oligochaetes including naidid and enchytraeid worms) were dominant in all samples.

Physical Habitat Quality

Substrate composition of the sites was cobble/gravel dominant and moderately embedded.
Substrate quality scores, ranging from 0 (poor quality) to 20 (high quality), integrate
embeddedness and substrate complexity for estimating epifaunal colonization potential.
Substrate quality scores for Adobe Creek sites ranged from 8 at site A-3 to 15 at site A-5.
Stream gradients for the sites ranged from 0.84 to 3.1 percent. Site habitat quality scores
ranged from 101 at site A-2 to 150 at site A-5. According to Barbour et al. (1999), the sites
would fall within the full range of the suboptimal habitat quality category. For reference, scores
of 50 or less would imply poor habitat, scores greater than 50 to 100 would imply marginal
habitat, scores greater than 100 to 150 would imply suboptimal habitat, and scores greater than
150 would imply optimal habitat.

Water and Sediment Quality

The water temperature taken during the collection of water and sediment samples, at the three
sites in Adobe Creek (A-1, A-2, A-3) ranged between 11.7 and 22.2 C° during the three
sampling events. The highest temperature occurred in the dry season at A-1. The dissolved
oxygen concentration ranged from 4.6 to 18.0 mg/l for all sites and sampling events, with the



lowest concentration occurring during the spring season sampling event at A-2. Water quality
measurements were not taken at site A-3 during the dry and wet season sampling event due to
a lack of streamflow at the site.

Fecal coliform concentrations were greater than 1600 MPN/100ml at A-2, for both dry and wet
sampling events, and at A-1 during the dry event. Enterococcus concentrations ranged from
130 to 6100 CFU/100ml, with the highest concentrations occurring at site A-2 during the dry
season sampling event.

Copper concentrations ranged between 1.6 and 4.9 ug/l, with the highest levels occurring at A-1
in the dry season event. Nickel concentrations ranged between 2.6 and 3.4 ug/l, with the highest
levels occurring at site A-1 during wet season event. Lead and selenium was not detected at
any sites during any sampling events. Water samples were not collected at site A-3 during dry
and winter sampling events due to lack of streamflow.

Total nitrate-N and total phosphorus concentrations ranged between 1.5 to 5.1 mg/l and 0.20
and 0.82 mgl/l, respectively for all sites sampled during the three sampling events. These
concentrations were among the highest for all sites in both watersheds that were sampled
during FY 03-04 monitoring. Suspended sediment concentrations (SSC) from site A-1 were
also generally the highest of any samples taken during FY 03-04, ranging from 4.0 and 14.0
mg/l.

Organophosphate pesticide concentrations, including diazinon, were not detected in either of
the Adobe Creek sites during the three sampling events. None of the samples taken from A-1
from either sampling event showed any substantial impacts on survival of either water fleas or
fathead minnows. During the wet season sampling event, slight inhibition of reproduction was
observed for the water flea in water from stations A-1.

Total concentration of copper and nickel in sediment samples were 31 and 54 mg/kg (dry
weight), respectively at site A-1. These were the highest concentrations compared to the other
sites sampled in San Tomas Aquino Creek watershed. Total PAH concentrations were 97.1
ug/kg; total mercury concentration was 0.035 mg/kg; and total PCBs were 1.75 ug/kg.
Chlorinated pesticide concentrations were generally below the method reporting limit, with the
highest reported concentration at 0.94 ug/kg for 4,4’ DDE. In general, PCBs, Hg and chlorinated
pesticides were found towards the low end of the range of concentrations found during the Joint
Stormwater Agency Program (KLI 2002).

San Tomas Aquino Creek

Bioassessment

Refer to results in Saratoga Creek (see below).

Physical Habitat Quality
Refer to results in Saratoga Creek (see below).

Water and Sediment Quality

Water temperatures taken during the collection of water and sediment samples in the three sites
sampled in San Tomas Aquino Creek ranged between 9.1 and 24.8 C° during the three
sampling events. The highest temperature occurred in the dry season at site ST-2. The
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dissolved oxygen concentration ranged between 9.5 and 17.3 mg/l and for all sites and
sampling events, with the lowest concentration occurring during the dry season sampling event
at ST-3.

Fecal coliform concentrations ranged from 80 to 9000 MPN/100ml for sites sampled in San
Tomas Aquino Creek during all three sampling events; the highest concentration occurred at
site ST-1 during the summer event. Enterococcus concentrations ranged from 50 to 1700
CFU/100ml for all sites sampled during all three sampling events; the highest levels occurred at
site ST-2 during the winter season sampling event.

Copper concentrations ranged between 1.1 and 21.0 ug/l, with the highest levels occurring at
ST-3 during the dry sampling event. Nickel concentrations ranged from 2.3 to 3.5 ug/l, with the
highest levels also occurring at ST-1 during the dry season event. Mercury was only detected in
ST-1 during wet sampling event (0.0108 ug/l) and Selenium was only detected at site ST-1
during dry and wet events (both 1.1 ug/l). Lead was not detected at any site during any of the
sampling events.

Total nitrate-N ranged between 0.16 to 2.5 mg/l and total phosphorus ranged between 0.039
and 0.31 mg/l for all sites sampled in San Tomas Aquino Creek during the three sampling
events. Suspended sediment concentrations (total particulate solids) ranged from 1 and 14 mg/I
for all sampling events. The highest values were consistently measured at ST-1 and the lowest
values at ST-3, during all sampling events.

Organophosphate pesticide concentrations, including diazinon, were not detected in either of
the San Tomas Aquino Creek sites during the three sampling events. None of the samples
taken from ST-1 from either sampling event showed any substantial impacts on survival of
either water fleas or fathead minnows. Testing conducted on water samples collected at ST-1
during the dry season resulted in decreased reproduction of water fleas and some inhibition of
algal growth. There was slight inhibition of reproduction observed for the water flea in water
samples collected during the wet season in station ST-1.

Total concentration of copper and nickel in the sediment sample collected at site ST-1 were
248.5 and 41.3 mg/kg (dry weight). Total concentration of lead in the sediment sample taken at
site ST-1 was 11.6 mg/kg (dry weight), which was the highest level, when compared to all other
sites. Total PAH concentrations were 4.3 ug/kg; the total mercury concentration was 0.0620
mg/kg; and total PCBs were 0.05 ug/kg. Chlorinated pesticide concentrations were generally
below the method reporting limit, with the highest reported concentration being 13.0 ug/Kg of
4,4 DDE. In general, PCBs, Hg and chlorinated pesticides were found towards the low end of
the range of concentrations found during the Joint Stormwater Agency Program (JSAP).

Saratoga Creek

Bioassessment

There was a clear gradient of increasing composite metric scores with increasing elevation
(and/or other factors) for the San Tomas Aquino and Saratoga Creek sites; sites ST-3, S-2 and
S-3 were below average and the remaining sites were above average (Attachment A — Figure
4). BMI assemblages from sites that scored consistently above average had consistently higher
richness (total and EPT) and diversity and lower tolerance than BMI assemblages from sites
that scored below average.
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Orthoclad midges (Orthocladiinae) were dominant at all sites except site S-7 (Attachment A -
Table 4). The amphipod, Stygobromus, was dominant at site ST-3 only. A clear distinction in
dominant taxa occurred at sites S-6 and S-7 when compared to the other sites as demonstrated
by the greater abundance of several mayfly taxa including Epeorus and Cinygmula at site S-7
and Drunella and Ephemerella at site S-6. Additionally, there was high similarity in the
distribution of dominant taxa for the two samples collected at site S-4

Physical Habitat Quality

Habitat conditions of the San Tomas-Saratoga Creek sites were highly variable. Canopy cover
ranged from 7% at site ST-3 to 95% at site S-7. Substrate composition became increasingly
coarse with increasing elevation. For example, the four lower elevation sites were gravel/cobble
dominant while the three higher elevation sites were mostly cobble/boulder dominant. Substrate
Quality scores ranged from 9.3 at site ST-3 to 13 at sites S-5 and S-7. Stream gradients for the
sites ranged from 0.6% to 3.7%, generally increasing with increasing elevation. Site habitat
quality scores ranged from 90 at site ST-3 to 168 at site S-7. According to Barbour et al. (1999),
the sites range in quality from marginal (site ST-3) to optimal (sites S-6 and S-7).

Water and Sediment Quality

The water temperature taken during the collection of water and sediment samples in the four
sites sampled in Saratoga Creek ranged between 7.6 and 22.8 C° during the three sampling
events. The highest temperatures occurred in the dry season at site S-1. The dissolved oxygen
concentration ranged between 9.3 and 15.4 mg/l and for all sites and sampling events, with the
lowest concentration occurring during the dry season sampling event at S-7.

Fecal coliform concentrations ranged from less than 20 to 900 MPN/100ml for the four sites
sampled in Saratoga Creek during all three sampling events. Enterococcus concentrations
ranged from 16 to 380 CFU/100ml for all sites sampled in Saratoga during all three sampling
events; the highest level occurred at site S-5 during the summer season sampling event.

Total copper concentrations ranged between 1.2 and 19 ug/l, with the highest levels occurring at
S-3 during the dry season event. Nickel concentrations ranged from 2.2 to 3.8 ug/l, with the
highest levels occurring at S-1 during the wet and spring season events. Mercury was only
detected during the winter sampling event at stations S-3 (0.0123 ug/l) and S-7 (0.0089 ug/l).
Selenium was only detected at site S-1 during dry and wet events (1.4 and 1.3 ugl/l,
respectively). Lead was not detected at any site during any of the sampling events.

Total nitrate-N ranged between 0.15 to 2.7 mg/l for all sites sampled across the three sampling
events, with the highest concentrations occurring at S-1 during spring event. Total phosphorus
ranged from 0.015 to 0.15 mg/I for all sites sampled. Suspended sediment concentrations (total
particulate solids) ranged from 1 and 10 mg/l for all sampling events; the highest concentration
occurred at S-1 during the spring season.

Organophosphate pesticide concentrations, including diazinon, were not detected in any of the
Saratoga Creek sites during the three sampling events. None of the samples taken at sites S-1
and S-3 from either sampling event showed any substantial impacts on survival of either water
fleas or fathead minnows. Testing conducted on water samples collected at S-1 during the dry
season resulted in some inhibition of algal growth. There was slight inhibition of reproduction
observed for the water flea in water samples collected during the wet season in station ST-1.
Water from site S-3 also demonstrated minor inhibition of growth in fathead minnows.
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Total PAH concentrations measured in site S-3 was 7.5 ug/Kg. Total mercury concentrations
were measured at 0.124 mg/Kg; this was the highest levels measured at all sites. There were
no detectable levels of PCBs measured at S-3. Chlorinated pesticide concentrations were
mostly below the method reporting limit; the highest reported concentration was 0.37 ug/kg of
4,4 DDE. In general, PCBs, Hg and chlorinated pesticides were found towards the low end of
the range of concentrations found during the Joint Stormwater Agency Program (JSAP).

DISCUSSION

It is important to note that since established reference conditions for benthic macroinvertebrate
communities have not been established in the Bay Area, the range of biotic metric values that
would be considered typical for Adobe and San Tomas Aquino Creek watersheds is currently
unknown. Until reference conditions are established, investigators must use best professional
judgment and empirical methods on a project-by-project basis to evaluate the effects of habitat
and/or water quality impacts on benthic fauna. A limitation of the composite metric scores used
for this assessment is that some of the metrics measure related attributes of the BMI
assemblage and therefore may amplify responses (scores). While composite metric scores are
helpful for use as a screening tool for assessing relative differences in sites or samples based
on BMI assemblage quality, it is not an absolute measure of biotic integrity and scores apply
only to the group of sites/ samples included in the model.

Adobe Creek
Beneficial Uses

Existing fisheries information from Adobe Creek indicates that WARM Use is supported
upstream of El Camino Real (Habitat Restoration Group 1989). California roach, Sacramento
suckers and threespine stickleback have been observed at different locations in Adobe Creek.
During previous studies, native fishes were frequently observed in deep pools habitats that
function as refugia during low flow conditions. Low streamflow, lack of deep pools and fish
passage barriers have been identified as the key limiting factors for native warm water fish
community in Adobe Creek (Habitat Restoration Group 1989). The best potential habitat for
native fishes has been identified in the upper reach above Murieta Lane; however fish have not
observed in this reach presumably as a result of fish barriers preventing decolonization from
downstream fish populations following drought years.

Steelhead have not been documented in Adobe Creek, although they are thought to have been
present historically (Habitat Restoration Group 1989). Existing fish passage barriers, including
a long section of trapezoidal concrete channel downstream of EI Camino Real, is likely to
prevent access for steelhead to the upper reaches. In addition, low flow conditions during
summer season, high water temperatures and low dissolved oxygen are likely unsuitable to
support COLD Use.

Physical and biological stream ecosystem functional capacities are likely to be very low in
Adobe Creek downstream of EI Camino Real due to the trapezoidal concrete channel that was
constructed in 1959. This section of Adobe Creek is a low gradient stream that functions as a
depositional zone; SCVWD has periodically conducted sediment removal projects between
1980 and 1998 to maintain channel capacity for flood control (SCVWD 1996).

Adobe Creek upstream of EI Camino Real contains sections of hardened channel (box culverts,
bridges); however most of the channel is characterized as natural unmodified. Numerous bank
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erosion and sediment removal projects have been documented in Adobe Creek (SCVWD 1996).
The riparian habitat has been characterized as “highly disturbed due to adjacent development,
unstable banks, and artificial surfaces” with “few areas dominated by native species”. Existing
physical and biological ecosystems function capacity is likely to be low; however, potential
ecosystem functional capacity is likely to be much higher following implementation of previously
identified habitat enhancement and restoration projects (Habitat Restoration Group 1989).

Bacterial indicators are nonpathogenic indicator organisms that are commonly used to indicate
the potential presence of (human and nonhuman) fecal contamination. The correlation between
bacterial indicator organisms and pathogens of public health concern is subject to debate. A
majority of bacterial indicator concentrations collected by SCVURPPP were relatively elevated
at most sites during most sampling events. However, it is important to note that when evaluating
bacterial indicator data, one must take into consideration potential for human exposure to the
water bodies of interest. Given water quality and exposure data, it may be possible to estimate
the risk associated with human health. Microbial risk assessments typically involve
characterizing both water quality and exposure, with regards to the specific pathogens of
concern. However, with limited bacterial indicator data available, as is the case in Adobe Creek,
one must determine if risk is high through less rigorous and more subjective methods.

Results from this study indicate the bacterial indicator data collected by SCVURPPP showed
relatively higher concentrations in site A-1 during dry season and in site A-2 during the summer
and winter events. Similarly, Enteroccocus concentrations were highest in water samples
collected at A-2 during summer and winter sampling events. It was not possible to characterize
site A-3 since water samples could not be collected due to lack of streamflow. Site A-1 was not
accessible to public due to fences surrounding SCVWD property. Sites A-2 and A-3 were the
only sites accessible to the public; however, they did not contain deep pools that would be
suitable for swimming activities. In addition, Adobe Creek is typically dry during the summer
season. Therefore, the potential for swimming activities at sites where samples were taken is
highly unlikely, thus limiting the chance for exposure and therefore risk.

Total nutrient concentrations (Nitrate-N and Total Phosphorus) in the water samples at A-1 were
generally higher than the other Adobe Creek sites, and were higher than all sites sampled in
San Tomas Aquino Creek watershed. There are no obvious land uses above site A-1 that were
hypothesized to be potential nutrient sources. The chemical data collected in Adobe Creek
show no significant water quality problems (see Table 1).

Watershed Health

Bioassessments were conducted in Adobe Creek to identify biological integrity of the creek.
Adobe Creek had a relatively low BMI richness and diversity for the lower three sites (A-1, A-2,
and A-3). Several natural factors associated with elevation are likely contributing to the relatively
poor BMI assemblage quality in these sites. These factors include low stream gradients (< 1.5
percent), stream width and depth, flow regime and substrate composition. The creek was dry
during summer and winter event in Site A-3 and is characterized as intermittent downstream of
Foothill Expressway (located just downstream of site A-3). Substrate quality appears to have
had a strong effect on BMI assemblage quality as shown by the composite metric scores plotted
against substrate quality (Attachment A — Figure 9).

Urbanization is likely to further reduce substrate quality and overall habitat condition as the
result of channel modification, disturbance to the riparian corridor and hydromodification.
Numerous bank erosion and sediment removal areas occur along Adobe Creek upstream of the
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lower three sampling sites (SCVWD 1996). Habitat conditions associated with channel incision
(e.g., lack of low flow channel, reduced habitat complexity) was evident at all three sites.

Assessment of Management Activities

Consistent with the SCVURPPP’s Revised Multi-year Receiving Waters Monitoring Plan (dated
July 1, 2004), a second year of monitoring in the Adobe Creek watershed is scheduled for FY
04-05. Following the completion of FY 04-05 monitoring, continuous improvement activities,
including follow-up investigative monitoring and suggested management actions, will be
developed (as warranted) and included in the SCVURPPP’s FY 04-05 Annual Report.

San Tomas Aquino Creek

Beneficial Uses

Although native hitch have been reported in San Tomas Aquino Creek (SCBWMI 2001), there is
limited available habitat to fully support a warm water native fish community. San Tomas Aquino
Creek is a concrete-lined channel for 8.5 miles between McCoy Avenue and the Bay. The only
section of the creek that is identified as perennial and unhardened occurs within a one mile
reach between McCoy Avenue and the confluence of Wildcat Creek. Although, no existing fish
surveys were available to verify the fish composition within this reach; native minnows (i.e., hitch
or California roach) have been observed at various locations within this reach during the BMI
assessment.

San Tomas Aquino Creek is highly unlikely to support COLD Use due to the low flow conditions
and high water temperatures during summer season, as well as the lack of suitable habitat
conditions for salmonids. Steelhead are unable to access most of the creek due to an existing
anadramous fish barrier at the confluence of Saratoga Creek.

Physical and biological stream ecosystem functional capacities are likely to be very low within
the concrete-lined section of San Tomas Aquino Creek. Due to the low stream gradient for this
section of creek, several areas of the channel functions as a depositional zone. The SCVWD
has periodically conducted sediment removal projects between 1977 and 1997 to maintain
channel capacity for flood control.

Physical and biological stream ecosystem functional capacities may also be relatively low in the
reach above the concrete-lined channel section. A geomorphic study was conducted within an
approximate five mile reach of San Tomas Aquino Creek from the concrete-lined section to
about one mile upstream of State Highway 9 (SCVWD 2004). In total, 7 of the 12 cross-
sections taken in this reach were ranked as either “medium” or “high” erosion. Important factors
influencing low bank stability at these cross-sections include small width-to-depth ratios, lack of
bank vegetation, and active debris flows and landslides in the headwater areas (SCVWD 2004).
The geomorphic study also noted lack of streamflow in 8 of the 12 cross-sections during
summer and fall months.

Results from the FY 03-04 Monitoring Plan indicate that enterococcus and fecal coliform
concentrations were highest in the sample collected at ST-1 during the dry season. They were
also elevated in site ST-2 during the summer and winter sampling events. Of these locations,
only site ST-2 is accessible to the public; however, the creek contains no deep pools that would
be suitable for swimming activities. This limited access limits exposure and therefore risk.
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The chemical data collected in San Tomas Aquino Creek show no significant water quality
problems with the exception of some inhibition in reproduction of water fleas in water collected
during the dry and wet season (Table 1). There were no detectable orthophosphate pesticide
concentrations in the water samples taken from any of the sites in San Tomas Aquino Creek to
indicate a possible cause of this effect.

Watershed Health

Bioassessments were only conducted at one location (ST-3) for San Tomas Aquino Creek. This
site was located in the only reach that is perennial and not concrete-lined. Similar to the lowest
site sampled in Saratoga Creek, site ST-3 had a relatively low BMI richness and diversity. This
site had similar characteristics to site S-1 (i.e., low gradient, incised channel, low substrate
quality). In addition, existing geomorphic data indicate that site ST-3 is located in a highly
unstable reach with active bank erosion (SCVWD 2004).

Bioassessments were not conducted for a majority of San Tomas Aquino Creek due to a lack of
riffle habitats associated with the low gradient concrete-lined channel and lack of stream flow in
the upper reaches. It may be useful to implement the CSBP methodology for low gradient
channels to identify the biological integrity for this section of creek where riffle habitat is not
available. However, it is important to note that results from bioassessment data collected in low
gradient streams would only be comparable between similar type streams.

Assessment of Management Activities

Consistent with the SCVURPPP’s Revised Multi-year Receiving Waters Monitoring Plan (dated
July 1, 2004), a second year of monitoring in the San Tomas Aquino Creek watershed is
scheduled for FY 04-05. Following the completion of FY 04-05 monitoring, continuous
improvement activities, including follow-up investigative monitoring and suggested management
actions, will be developed (as warranted) and included in the SCVURPPP’s FY 04-05 Annual
Report.

Saratoga Creek

Beneficial Uses

Existing fisheries data indicate that Saratoga Creek contains both cold and warm water fish
community (Leidy 1984, 1999). The available existing data on fish population is not sufficient to
determine to what extent both COLD and WARM Uses are supported. General water quality
measurements collected by SCVURPPP in FY 03-04 indicate that water temperatures were
suitable in the upper reaches for critical life stages of rainbow trout. Water temperature
measurements taken in sites S-5 and S-7 were generally < 17 °C during summer event and <
13 °C during spring event, which are considered suitable conditions for egg incubation and
juvenile rearing, respectively (FAHCE 2000). Water temperatures taken in the lower two sites
(S-1 and S-3) were higher than these thresholds indicating habitat is likely to be unsuitable for
spawning and juvenile rearing. It is important to note that water temperatures collected as part
of FY 03-04 water quality study were grab samples and do not take into account the diurnal
variation of water temperature, which naturally occurs in most stream systems.

A majority of the metric scores calculated in the SCVURPPPs FY 03-04 bioassessment study
are indicators that COLD Use is supported in upper reaches of Saratoga Creek. EPT Taxa, EPT
Index and Sensitive EPT Index metric scores (EPT Metric Scores) were relatively high in
sample sites that occur above urban areas (S-6 and S-7). The BMI assemblage in the middle
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reaches (S-3 through S-5) had moderate EPT Metric Scores, indicating less definitive support
for attainment of the COLD Use.

Historical channel modifications to Saratoga Creek downstream of Bollinger Road have likely
resulted in low physical and biological stream ecosystem functional capacities. This section of
the creek has historically been channelized and armored (i.e., gabion and concrete-lined) and is
deeply incised. Due to the low stream gradient for this section of creek, several areas of the
channel functions as a depositional zone. The SCVWD has periodically conducted sediment
removal projects between 1982 and 1998 to maintain channel capacity for flood control in
sections of the creek below Interstate 280 and above the confluence with San Tomas Aquino
Creek.

The physical and biological stream ecosystem functional capacities are likely to be higher above
Bollinger Road as the result of significantly fewer channel modifications and impacts to riparian
corridor with increasing elevation. Although the streamflow is unregulated from upstream dams,
water is diverted in the upper reaches for water supply during the summer months.
Approximately 3 miles downstream, water is exported into the creek during the summer season
to promote groundwater recharge. As a result, physical ecosystem functional capacity of the
creek is reduced in this area of the creek.

The bacterial indicator data collected by SCYVURPPP show no spatial pattern that would indicate
potential sources of fecal material. Compared to other sites sampled in Saratoga Creek, fecal
coliform and enterococcus concentrations were highest in site S-5 during the summer event,
highest in site S-3 during the winter event, and highest in site S-1 during the spring event. Of
these locations, only site S-1 is accessible to the public (Bowers Park); however, the creek
contains no deep pools that would be suitable for swimming activities.

The chemical data collected in Saratoga Creek show no significant water quality problems with
the exception of slight inhibition in reproduction of water fleas in water collected in site S-1 and
inhibition of growth in fathead minnows in water collected in Site S-3, both during the wet
season. There were no detectable orthophosphate pesticide concentrations in the water
samples taken from any of the sites in San Tomas Aquino Creek to indicate a possible cause of
this effect.

Watershed Health

Bioassessments were conducted in Saratoga Creek to identify the biological integrity of the
creek. Both natural factors associated with elevation and urbanization is likely contributing to
the observed pattern in the BMI assemblage quality across these sites. Saratoga Creek had a
relatively low BMI richness and diversity at the lowest site (S-2), which was similar to the BMI
assemblage quality found in ST-3. Although bank erosion was not observed in site S-2, the site
was deeply incised and had low substrate quality.

BMI richness and diversity were similar in sites S-3 and S-4, slightly higher in S-5, and highest
in sites S-6 and S-7. Sites S-3 and S-4 had similar stream gradient and substrate composition
as well as impacts associated with urban encroachment into riparian corridor (e.g., bank
revetments and road crossings). Site S-5 had slightly higher gradient and large substrate, and
fewer impacts from adjacent land uses. There was significant bank erosion observed
downstream of site S-5 that appeared to be caused by failure of channel stabilizing structures.
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The upper two sites (S-6 and S-7) were the least urbanized and had the highest BMI richness
and diversity. The San Jose Water Company diverts water for water supply at a location
between these two sites. A debris flow occurs at the same location of the diversion (Brett
Calhoun, SCVWD personal communication, 2004). Despite these two impacts between these
sites, there were no observed differences in the BMI assemblage quality for sites S-6 and S-7.

Assessment of Management Activities

Consistent with the SCVURPPP’s Revised Multi-year Receiving Waters Monitoring Plan (dated
July 1, 2004), a second year of monitoring in the Saratoga Creek watershed is scheduled for FY
04-05. Following the completion of FY 04-05 monitoring, continuous improvement activities,
including follow-up investigative monitoring and suggested management actions, will be
developed (as warranted) and included in the SCVURPPP’s FY 04-05 Annual Report.

RECOMMENDED NEXT STEPS

The objective of the FY 03-04 Monitoring Program Plan was to conduct screening level/baseline
monitoring for Adobe and San Tomas Aquino Creek watersheds. These data provide biological,
physical and chemical baselines to help assess beneficial uses and watershed health, and
evaluate trends over time. A second year of monitoring will occur in Adobe Creek and San
Tomas Creek watersheds in FY 04-05, per the sampling design described in the SCVURPPP’s
Revised Multi-year Plan.

Other potential continuous improvement activities identified for the Adobe and San Tomas
Aquino Creek watersheds from the analysis of data collected in this study and other ongoing
Program-related monitoring efforts are as follows:

¢ Collect data on fish communities in Adobe and Saratoga Creeks, in addition to benthic
macroinvertebrate assemblage data, to improve assessment of aquatic life Use support.

0 Develop and test monitoring strategy and environmental indicators to improve an
assessment of the attainability of recreational Uses in urban streams;

¢ Evaluate and test multi-habitat rapid bioassessment methodologies (e.g., CSBP
methods for low gradient streams) in effort to measure biological integrity of highly
altered urban stream channels (e.g., San Tomas Aquino Creek)

¢ Conduct bioassessments to determine the effectiveness of control measures
implemented as part of existing and planned SCVURPPP projects (e.g.,
Hydromodification Management Plan (HMP) and the Sediment Assessment Work Plan).

¢ Integrate measurements of channel stability (i.e., longitudinal profiles or channel cross-
sections, erosion surveys) in stream monitoring to supplement visual assessment of
physical habitat. Geomorphic field assessment in the HMP may provide useful guidance
on proper data collection.

The Program will continue to implement the Revised Multi-Year Monitoring Plan by conducting
monitoring activities of receiving waters in Adobe and San Tomas Creek watersheds in FY 04-
05, as well as additional sites in five new watersheds in the Santa Clara Basin (Calabazas
Creek, Matadero Creek, Barron Creek, and Sunnyvale East and West Channel). The FY 04-05
Monitoring Program Plan, submitted March 1, 2004, identifies the data type and sampling
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frequency for each sampling site, as well as a map showing proposed sampling locations.

Additional monitoring-related activities in FY 03-04 include continued participation with the Bay
Area Macroinvertebrate Bioassessment Information Network (BAMBI) in order to further develop
regional bioassessment tools that will assist in the interpretation of bioassessment data
collected in Santa Clara Basin watersheds. BAMBI's goals include (1) the standardization of
rapid bioassessment protocols in the Bay Area; (2) the establishment of reference conditions for
Bay Area creeks; (3) quality assurance and control in field sampling and laboratory analyses; (4)
effective data management and sharing; and, (5) developing useful physical habitat assessment
protocols.

The SCVURPPP will also continue to provide information on watershed monitoring and
assessment studies to the SCBWMI through presentations and dissemination of data and
reports to appropriate SCBWMI subgroups. In turn, the SCBWMI may choose to identify and
present specific watershed issues and recommendations to the SCVURPPP Management
Committee for consideration and actions.

The Program will continue to assess watershed management activities that are being
implemented by agencies and municipalities within the watersheds identified in the FY 04-05
Monitoring Plan. Management actions will be identified using existing information provided by
the SCBWMI's Stream Studies Inventory, the SCVWD’s Watershed Stewardship Plan, and
general knowledge of activities relevant to watershed management.
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Table 1. A comparison of total recoverable metals in water samples collected during FY 03-04 and Freshwater Criterion Maximum

Concentrations (CMC) presented in the California Toxics Rule (CTR) which are adjusted for hardness.

Water Quality Results for Dry Season Sampling Event (23-24 September 2003)
Total Recoverable Metals

Station Hardness Cadmium Copper Chromium (lll) Lead Nickel Silver Zinc
(mgl/L) Sample CMC Sample CMC Sample CMC Sample CMC Sample CMC Sample CMC Sample CMC
A-1 626 0.20U 31.0 4.9 77 25 2465 1.0U 442 3.0 2210 0.20U 81 14 554
ST-1 590 0.20U 291 2.0 72 1.3 2348 1.0U 416 35 2102 0.20U 73 11 527
ST-3 255 0.20U 11.7 21 33 1.0 1181 1.0U 176 2.0U 1034 0.20U 17 5.0U 259
S-1 661 0.20U 329 1.3 81 1.0U 2577 1.0U 466 3.3 2314 0.20U 89 5.0U 581
S-3 123 0.20U 5.3 19 16 1.0U 650 1.0U 81 2.0U 558 0.20U 5 5.0U 140
S-7 210 0.20U 9.5 1.0U 27 1.0U 1008 1.0U 143 2.0U 877 0.20U 12 5.0U 220
Water Quality Results for Dry Season Sampling Event (20-21 January 2004)
Total Recoverable Metals
Station Hardness Cadmium Copper Chromium (lll) Lead Nickel Silver Zinc
(mg/L) Sample CcMC Sample CcMC Sample CcMC Sample cMC Sample CcMC Sample CcMC Sample CcMC
A-1 617 1.0U 30.5 3.1 76 24J 2436 1.0U 435 34 2183 0.20U 79 11 548
ST-1 581 1.0U 28.6 1.5 71 1.0UJ 2319 1.0U 410 3.6 2075 0.20U 71 5.0U 520
ST-3 280 1.0U 13.0 1.1 36 1.0UJ 1275 1.0U 194 35 1119 0.20U 20 5.0U 280
S-1 638 1.0U 31.7 1.2 78 1.0UJ 2503 1.0U 450 3.8 2246 0.20U 84 5.0U 563
S-3 146 1.0U 6.4 23 19 1.1 748 1.0U 97 2.8 645 0.20U 7 5.0U 161
S-7 191 1.0U 8.6 1.0U 25 1.0UJ 932 1.0U 130 2.0U 810 0.20U 11 5.0U 203
Water Quality Results for Dry Season Sampling Event (13-14 April 2004)
Total Recoverable Metals
Station Hardness Cadmium Copper Chromium (lll) Lead Nickel Silver Zinc
(mg/L) Sample CcMC Sample CcMC Sample CcMC Sample cMC Sample CcMC Sample CcMC Sample CcMC
A-1 521 0.20U 254 3.2 64 2.5J 2121 1.0U 367 3.0 1892 0.20U 59 9.8 474
A-3 354 0.20U 16.8 1.6 45 1.7 1545 1.0U 248 2.6 1364 0.20U 30 6.3 342
ST-1 561 0.20U 27.6 1.6 69 1.0UJ 2253 1.0U 396 3.3 2014 0.20U 67 9.5 505
ST-3 275 0.20U 12.7 1.1 35 1.0UJ 1257 1.0U 190 2.3 1102 0.20U 20 5.8 276
S-1 613 0.20U 30.3 1.6 75 1.0UJ 2423 1.0U 433 3.8 2171 0.20U 78 13 545
S-3 107 0.20U 4.6 3.5 14 1.0UJ 580 1.0U 70 2.0U 496 0.20U 4 5.0U 124
S-7 171 0.20U 7.6 1.0U 23 1.0UJ 852 1.0U 115 2.0U 737 0.20U 9 5.0U 185
J= The associated value is an estimated quantity.
U= Not measured above reported sample limit.
ud= Analyte was analyzed for, but was not detected. The reported quantitation limit is approximate and may be inaccurate or imprecise.

Note: These values have not been adjusted using conversion factors (CF)






SUMMARY

The Santa Clara Valley Urban Runoff Pollution Prevention Program (Program) conducted biological
assessments of Adobe and San Tomas Aquino Creeks in April 2004 to help evaluate the water and
physical habitat quality in these watersheds. The assessments were conducted using protocols outlined
in the California Stream Bioassessment Procedure, which is a standardized procedure for characterizing
benthic macroinvertebrate assemblages in wadeable streams. Because of benthic macroinvertebrate
abundance, taxonomic diversity and range of response to changes in their aquatic environment, they are
commonly used to monitor the quality of surface water resources.

Four sites were assessed within the Adobe Creek system: the lowermost site was located within the
Santa Clara Valley alluvial plain; two sites were located within the foothill region above the valley; the
furthest upstream site was located within the Santa Cruz Mountains. Adobe Creek is typically an
intermittent stream during average and dry water years and has an unregulated flow regime. The
sampling sites occurred along a gradient of decreasing urbanization with increasing elevation in the
watershed; the highest elevation site is upstream of any urbanization.

Seven sites were assessed within the San Tomas Aquino Creek watershed. Six sites were located in the
Saratoga Creek subwatershed; the lower three sites occurred within the Santa Clara Valley alluvial
plain; the middle two sites were located in the foothill areas; the upper site occurred within the Santa
Cruz Mountains. The San Tomas Aquino Creek site was located at the base of the Santa Cruz
Mountains. Similar to Adobe Creek, the Saratoga Creek sites occurred along a gradient of decreasing
urbanization with increasing elevation; the highest elevation site does receive runoff from both low-
density residential and transportation land uses. All seven sites typically have perennial flow in
average and dry years. Although there are no major dams on either creek, streamflow is both imported
and exported from the Saratoga Creek system.

Field work consisted of collecting three benthic samples per site and documenting characteristics of
instream and riparian habitat. The benthic samples were processed in the laboratory by compositing the
three samples collected per site, subsampling 500 randomly selected organisms from each composite
sample and identifying the organisms to a standard taxonomic level. Biological metrics were used to
describe characteristics of the benthic macroinvertebrate assemblages and cluster analysis was used to
assess the degree of site similarity based on the composition of benthic macroinvertebrates. A suite of
10 commonly used metrics was integrated into a composite metric score for each site to assess the
relative quality of the sites as a function of benthic macroinvertebrate assemblage quality.

Results of the Adobe Creek and San Tomas Aquino Creek assessments indicated that benthic
macroinvertebrate assemblage quality increased with both increasing elevation and substrate quality.
Degree of urbanization within both watersheds decreased with increasing elevation, which could
explain the higher overall quality of benthic macroinvertebrate assemblages sampled from higher
elevation sites. While some of the variation was likely due to natural factors associated with elevation
differences, the sites’ range of exposure to urban runoff and range of channel modification likely
contributed to the variation in benthic macroinvertebrate assemblage quality. Habitat assessment
results for both subwatersheds also demonstrated increasing quality with increasing elevation and
decreasing urbanization.
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1.0 INTRODUCTION

In April 2004, the Santa Clara County Urban Runoff Pollution Prevent Program (Program)
initiated a Monitoring Plan (Plan) for Adobe and San Tomas Aquino Creek watersheds. The
overall goal of the Plan is to help solve water quality impacts in creeks using a watershed-based
approach. The monitoring approach and schedule used in fiscal year 2003-04 was consistent with
the Program’s Multi-Year Receiving Waters Monitoring Plan. Monitoring activities included
collecting chemical and physical water quality data at selected locations within these watersheds;
monitoring results were published in a separate report. In addition, the Program conducted rapid
bioassessments at selected locations in Adobe, Saratoga and San Tomas Aquino Creeks using
benthic macroinvertebrate (BMI) assemblages and physical habitat assessments. This report
characterizes these subwatersheds and documents the results and analysis of the BMI assemblages
and habitat assessments.

BMIs are an essential component of the food web in aquatic habitats. They cycle nutrients in their
aquatic environment by feeding on algae and organic detritus and by preying on a wide range of
small organisms. They are an important food resource for fishes, amphibians, reptiles, birds and
mammals. Because of BMI abundance, taxonomic diversity and range of response to stressors in
their aquatic environment, they are commonly the resident biota used to monitor the quality of
water resources throughout the United States (Davis et al. 1996). Justifications for their use as
indicators of water and habitat quality have been described by Hutchinson (1993), Karr and Chu
(1999), Resh and Jackson (1993), Rosenburg and Resh (1993) and others. Additional advantages
of standardized BMI-based biological assessment include long holding times for preserved
samples, the establishment of BMI voucher collections and compatible data sets.

1.1 Study Objectives

The objectives of the bioassessments were to:

e  Assess biological integrity and overall “health” of Adobe Creek and San Tomas Aquino
Creek watersheds using BMI assemblages at selected stream locations;

e  Survey BMI assemblages using standardized protocols at stream locations in Saratoga Creek
that were previously sampled in 1997 by the U.S. Geological Survey (USGS) using a
different methodologys;

e Survey and characterize BMI assemblages for sites in the Adobe and San Tomas Aquino
Creek watersheds to establish a baseline data set;

e Beginidentifying land uses and management practices that may be contributing to decreases
in biological integrity and watershed “health”; and

e Contribute data to Bay-wide data set intended to characterize watershed “health” and
development of an Index of Biological Integrity (IBI).



1.2 Study Area Description

1.2.1 Adobe Creek Watershed

Adobe Creek watershed drains approximately 10 square miles (SCBWMI 2001). The creek
originates on the northeastern faces slopes of the Santa Cruz Mountains along the Montebello
Ridge, at 2,600 feet in elevation. The mainstem flows in a northern direction over steep forested
terrain until it meets the middle, west and north forks at the upper end of a valley. The drainage
area above the confluence of these forks is undeveloped open space land owned by the Mid-
Peninsula Regional Open Space District and the Trust for Hidden Villa (SCBWMI 2001).

The Adobe Creek mainstem continues approximately 2.5 miles in an eastern direction along a
narrow valley surrounded by steep slopes of the Santa Cruz Mountains. The upper end of this
valley supports primarily agricultural land uses, including farming practices within the Hidden
Villa Farm; the lower end of the valley contains areas of low-density residential development
within the stream corridor. The mainstem then flows in a northern direction for about 3.0 miles
within the Leeward Hills Ecoregional Subsection (Bailey, 1995). The land uses adjacent to the
riparian corridor include the Foothill Community College and moderate- and high-density
residential development.

The Adobe Creek mainstem continues flowing in a northeastern direction for approximately 4.0
miles within the Santa Clara Valley Ecoregional Subsection (Bailey, 1995). The valley floor
portion of Adobe Creek flows through residential areas of Los Altos Hills, Los Altos, Palo Alto,
and Mountain View. There are several sections of the creek that have been re-aligned, including
the construction of a trapezoidal concrete channel between El Camino Real and Highway 101.
Adobe Creek is joined by Barron Creek just west of Highway 101 and continues to flow through
estuarine area with tidal influence until it empties into the Palo Alto Flood Basin (SCBWMI 2001).

The Adobe Creek has intermittent streamflow during average and dry water years with no
impoundments (e.g., dams). The steep nature of the upper watershed typically results in high
intensity streamflows that are short in duration for most major storms (SCBWMI 2001). Four
species of native fishes have been collected from Adobe Creek (California roach, Sacramento
sucker, threespine stickleback, and prickly sculpin); however, channelization, flood control, and
physical barriers have drastically reduced the amount of available fish habitat (SCBWMI 2001).

1.2.2 San Tomas Aquino Creek Watershed

The San Tomas Aquino Creek watershed drains approximately 45 square miles (SCBWMI 2001).
The creek originates in the foothills of the Santa Cruz Mountains flowing in a northern direction
through the cities of Campbell and Santa Clara and eventually emptying into the upper end of
Guadalupe Slough. The major tributaries to San Tomas Aquino Creek include Saratoga, Wildcat,
Smith and Vasona Creeks. Saratoga Creek is the largest subwatershed area of these tributaries
that enters the mainstem about 1.5 miles above Highway 101. Over 90% of the San Tomas Aquino
Creek watershed (not including the area within Saratoga Creek subwatershed) is developed, with



72% of the total area containing high-density residential land use (SCBWMI 2001).

San Tomas Aquino Creek

The stream channel has significantly been modified for most of San Tomas Aquino Creek; most of
the entire channel between Smith Creek confluence in the upper reaches and Highway 101 is
concrete lined. As a result, segments of the creek have limited riparian vegetation. The creek
flows underground through a box culvert just upstream of Highway 280.

Hitch are the only native fish captured in San Tomas Aquino Creek. There are impassable barriers
at the confluence of Saratoga Creek that prevents anadromous fish passage to both creeks
(SCBWMI 2001).

Saratoga Creek

The Saratoga Creek is the largest tributary to San Tomas Aquino Creek that drains approximately
17 square miles (SCBWMI 2001). The creek originates on the northeastern faces slopes of the
Santa Cruz Mountains along Castle Rock Ridge at 3,100 feet in elevation. The mainstem flows in
an eastern direction through forested mountain terrain for approximately 4.5 miles until it meets
the town of Saratoga. The upper watershed area is predominantly evergreen forest with minimal
development. The creek receives additional streamflow in this reach from the Booker and Bonjetti
Creek subwatersheds.

The mainstem then flows in a northeastern direction for about 1.5 miles within the Leeward
Hills Ecoregional Subsection (Bailey, 1995). The adjacent land uses adjacent to the riparian
corridor in this reach include commercial businesses located in the Town of Saratoga and high-
density residential development. The remaining 8.0 miles of the creek continue to flow in a
northeastern direction through the Santa Clara Valley Ecoregion Subsection. The land uses
along the riparian corridor are predominantly high-density residential areas of Saratoga, San
Jose and Santa Clara. Most of the creek contains natural channel with some modifications
(e.g., gabion walls) and a few sections of hardened channel.

Saratoga Creek is typically a perennial stream during average and dry water years and has no
impoundments; however, water is exported in the upper reaches of the watershed by the San
Jose Water Company for water supply. The SCVWD imports water into the channel near
Highway 85 during the summer season for groundwater percolation. Three native fish species
that have been collected from the creek include California roach, Sacramento sucker and
rainbow trout (SCBWMI 2001). Saratoga Creek is a historic steelhead stream; however a
barrier at the mouth prevents anadromous fish passage.



2.0 METHODS

2.1 Site Selection

2.1.1 Adobe Creek

The four BMI sampling sites in the Adobe Creek watershed were selected to represent a range of
ecoregion subsections, elevations, stream gradients, channel characteristics and land use.
Ecoregion information was obtained from the National Hierarchical Framework of Ecological
Units GIS database (Bailey, 1995). Elevation and channel slope were obtained from USGS 7.5
minute Topographic Maps. Land use information was obtained from Association for Bay Area
Governments (ABAG) 1995 Land Use GIS database. Stream channel condition was identified
from the SCVWD’s Water Ways Management Model GIS Creeks Database.

The upstream site (A-5) was located within the Santa Cruz Mountain Ecoregion at an elevation of
560 feet. The site characteristics included natural channel conditions, moderate stream gradient
and land uses with relatively low human disturbance (i.e., recreational trail). The drainage area
above the upper site is relatively undisturbed with no existing roads or development and
historically has had minimal disturbance with the exception of some logging (Jackie Lundy,
Hidden Villa, personal communication, 2004). Site A-5 was identified as a potential reference site
for intermittent streams that occur in similar ecoregional areas within the Bay Area.

The middle two sites occurred within the Leeward Hills Ecoregion at elevations of 280 and 175
feet. The creek within site A-4 is straightened and moderately incised channel that is hardened in
some sections, low stream gradient and is highly urbanized (e.g., roads and parking lots) from the
Foothill Community College campus. Site A-3 was lower gradient with meandering, natural
channel that is highly urbanized from high-density residential development; however one side of
the creek is adjacent to undeveloped park area.

The lowermost site was located within the Santa Clara Valley Ecoregion at an elevation of 80 feet.
This site was located in a low gradient, natural channel that is heavily incised, and is surrounded
by high-density residential development. Site locations and characteristics are provided in Table 1
and shown in Figure 1.



Table 1. Adobe Creek benthic macroinvertebrate sampling stations and location descriptions.
Sampling Slte. Streal.n Reach Predominant |Ecoregion Channel |Stream Channel
. Elevation | Location . o
Station ID .. Land Use Subsection Slope (%) | Condition
(FT) |Description
Downstream of . )
A-2 80 footbridge at Urban, 'c1ty park Santa Clara Valley 1.1 Chgnnehzed, deeply
and residential incised
Terman Park
. Natural with some
A-3 175 Upstregm Edith Url?an, . Leeward Hills 0.84 modification, areas
Ave Bridge residential .
of incision
Foothill College .
A-4 280 adjacent to Urban, school |Leeward Hills 1.5 Chgnnehzed,
. incised
stadium
A-5 560 E;frien Villa Open space Santa Cruz Mtn 3.1 Natural
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Figure 1. Benthic macroinvertebrate sampling stations in Adobe Creek watershed.



2.1.2 San Tomas Aquino Creek

The single site selected in San Tomas Aquino Creek watershed occurred downstream of Wildcat
Creek confluence and is located within the Santa Cruz Mountains Ecoregion at an elevation of
approximately 255 feet. The site is characterized as modified natural channel (i.e., earthen levee) that
is heavily incised, and is adjacent to the Westmont High School campus and high-density residential

development. Site location and characteristics are provided in Table 2 and shown in Figure 2.

Table 2. San Tomas Aquino and Saratoga Creek benthic macroinvertebrate sampling stations and
location descriptions.
Sampling Eleila:fion ig::g:)feadl Predominant |Ecoregion Channel |Stream Channel
Station ID . . Land Use Subsection Slope (%) |Condition
(FT) Description
At Westmont H.S. Channelized by
ST-3 255 behind baseball Urban, .SCh091 Santa Cruz 0.92 earthen levee,
and residential | Mtn o
field deeply incised
Upstream Channelized by
S-2 210 Bollinger Rd Url?an, . Santa Clara 0.58 earthen levee,
. residential Valley .
Bridge deeply incised
3.3 240 Downstream Urban, Santa Clara 0.8 Natural with some
Prospect Rd Bridge | residential Valley ’ modification
Upstream Scotland | Urban, school |Santa Clara Channelized by
S-4 340 . . . 0.8 earthen levee,
Rd Bridge and residential | Valley .
deeply incised
About 0.25 mile Natural with some
downstream Urban, modification
S-5 400 | Oste residential and | Leeward Hills 1.8 o Heatiot,
Saratoga-Los eroding banks and
vacant land =
Gatos Rd some incision
About 0.25 mile Open space
$-6 sp0  |upstream USGS 1y 0 qonsity | Leeward Hills | 2.8 |Natural
gaging stationat | ..
Hakone Gardens
Upstream Hwy 9
S-7 760 Bridge Crossing Open space Santa Cruz 3.7 Natural
. Mtn
upstream Pierce Rd

2.1.3 Saratoga Creek

The six BMI stations were selected at stream locations previously sampled as part of a BMI study
conducted by USGS in the spring and fall of 1997 (Carter and Fend, 2000). The USGS sampling
locations were taken at single riffles at six locations that were approximately 2 km apart. The six
sampling locations were chosen for this study, however, each represented much longer sections of the
stream since three, as opposed to one, riffle was sampled within each study reach. Site locations and
characteristics are provided in Table 2 and shown in Figure 2.

Similar to the sampling sites in the Adobe Creek watershed, the Saratoga Creek sites represented a
range of ecoregion subsections, elevations, stream gradients, channel characteristics and land use. The
upstream site (S-7) was located within the Santa Cruz Mountain Ecoregion at an elevation of 760 feet.
The site characteristics included natural channel, moderate stream gradient in a drainage area with



minimal urbanization (i.e., State Highway 9 transportation corridor). The middle two sites occurred
within the Leeward Hills Ecoregion at elevations of 520 and 400 feet. Site S-6 channel characteristics
were similar to the upstream site, with slightly lower stream gradient and higher urbanization (i.e.,
low-density residential). This site is also about 0.5 mile downstream of the San Jose Water Company
water diversion. Site S-5 is characterized as primarily a natural channel that is heavily incised with
several channel modifications (i.e., flood walls and armored banks) in residential areas of Town of
Saratoga.

The lower three sampling sites were located within the Santa Clara Valley Ecoregion in the residential
areas of Saratoga and San Jose. These sites were all low gradient (< 0.1%), natural channel with some
modifications (i.e., bank armoring) and deeply incised channel. Site locations and characteristics are
provided in Table 2 and shown in Figure 2.



&
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Figure 2. Benthic macroinvertebrate sampling stations in San Tomas and Saratoga Creek watersheds.



2.2 Bioassessment Field Study

Program staff collected BMI samples, measured water quality constituents, and conducted physical
habitat assessments between April 5 and April 9, 2004. Benthic sampling and habitat assessment were
conducted using methods outlined in the California Stream Bioassessment Procedures (CSBP)
December 2003 revision (http://www.dfg.ca.gov/cabw/csbp 2003.pdf). The CSBP was developed by
Harrington (1999) and the California Department of Fish and Game (DFG) for assessing biotic integrity
in wadeable streams. The non-point source portion of the CSBP was applied to this assessment for
documenting and describing BMI assemblages and physical habitat within the selected sites.

2.2.1 Macroinvertebrate Sampling

Macroinvertebrate sampling was conducted following the CSBP protocols for high gradient streams.
Each study site consisted of a 100 meter reach of the channel with at least 3 riffle habitats, each greater
than 1 meter wide and 1 meter long. If more than three riffles occurred within the reach, 3 riffles were
randomly selected using a random number table. When a selected riffle was of sufficient length and
width, a transect location for sampling was randomly chosen from the upper third of the riffle. This
was accomplished by laying a tape measure along the length of the upper third of the riffle, assigning
sequential numbers to each meter or 3-foot length on the tape measure, then using a random number
table to select the transect to be sampled in each riffle.

Starting with the downstream riffle, the benthos within a 1 ft* area was disturbed upstream of a 1 ft
(0.305 m) wide, 0.02 in. (0.5 mm) mesh D-frame kick net. Sampling of the benthos was performed by
manually rubbing cobble and boulder substrates followed by ‘kicking’ the upper layers of substrate to
dislodge any remaining invertebrates. Duration of sampling ranged from 60-180 seconds, depending
on the amount of boulder and cobble-sized substrates that required rubbing by hand; more and larger
substrates required more time to process. Samples were collected at three locations representing the
habitats along each transect (usually the two margins and the mid-point). The samples were combined
into a composite sample in the field (representing a 3 ft* area) and transferred into a 500-ml wide-
mouth jar containing approximately 200 ml of 95% ethanol. This technique was repeated for each of
the three riffles in each monitoring sampling station (site).

Using a permanent marker, each sample jar was labeled with a station code and transect number, date,
and sampler’s name. Using a small piece of Rite-in-the Rain paper and a pencil, a second label was
prepared and included inside each sample jar. Each sampled BMI station produced three benthic
samples, which were composited at the laboratory prior to subsampling and identification of
organisms. Not including the site sampled in duplicate, 33 benthic samples (11 samples after
compositing) were collected from 11 stations in the two subwatersheds during the April 2004
sampling effort.

2.2.2 Chemical and Physical Habitat Parameters

Ambient water chemistry (dissolved oxygen, temperature, pH and conductivity) was recorded at each
site using a Yellow Springs Instruments (Y SI) 600 XL-BO sonde coupled to a model 650 MDS (multi-
parameter display system). Stream velocity was determined at each riffle using a Global Water FP101
flow meter. An example of the field sheet used to record most of the field data is provided in
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Appendix A.

Physical habitat quality was assessed for each monitoring reach using the U.S. Environmental
Protection Agency (EPA) Rapid Bioassessment Protocol (Barbour et al. 1999). These qualitative
habitat assessments were recorded for each sampling station during field sampling. Note that the
estimate of substrate size percent composition addressed only the riffle habitat sampled and not all
other instream habitat types (e.g., pools). Therefore, qualitative and quantitative substrate composition
measurements taken during this study should only be used to characterize riffle substrate at stations
sampled, and should not be extrapolated to the entire stream system. The percent fines in riffles are
expected to be less than the other instream habitats due to gradient and current velocities. An example
of a Physical Habitat Quality Bioassessment Work Sheet is provided in Appendix A.

Photographs of the BMI sampling sites were taken with a digital camera. Field notes were taken to
describe the photo point. Photographs are included in Appendix B.

2.3  Macroinvertebrate Sample Processing and Analysis

At the laboratory, each of the three samples collected at each site were composited, rinsed in a
standard no. 35 sieve (0.02 in; 0.5 mm) and transferred to a tray with twenty, 4 in.2 (26 cm?®) grids for
subsampling. Benthic material in the subsampling tray was transferred from randomly selected grids
(or half grids if BMI densities were high) to petri dishes where the BMIs were removed systematically
with the aid of a stereomicroscope and placed in vials containing 70% ethanol and 2% glycerol. At
least 500 BMIs were subsampled from a minimum of three grids. If there were more BMIs remaining
in the last grid after 500 were archived, then the remaining BMIs were tallied and archived in a
separate vial. This was done to assure a reasonably accurate estimate of BMI abundance based on the
portion of benthos in the tray that was subsampled. These “extra” BMIs were not included in the
taxonomic lists and metric calculations.

Subsampled BMIs were identified using taxonomic keys (Merritt and Cummins 1996; Stewart and
Stark 1993; Thorp and Covich 2001 and Wiggins 1996) and unpublished references. The subsampled
BMIs identified from each sample were archived in labeled vials with a mixture of 70% ethanol and
2% glycerol. A standard level of taxonomic effort was used as specified in the California Aquatic
Macroinvertebrate Laboratory Network (CAMLnet) short list of taxonomic effort, January 2003
revision. Exceptions were made for some early instar/ young organisms and organisms in poor
condition. Other exceptions included: 1) the identification of midges to subfamily/tribe; 2) the
identification of Oligochaeta to family when feasible and 3) a tolerance value of 6 was applied to all
oligochaete taxa (Adams 2004).

2.3.1 Quality Control

A duplicate sample was collected at one site to evaluate precision of field sampling methods. Also,
two processed samples were submitted to DFG’s Aquatic Bioassessment Laboratory for independent
assessment of taxonomic accuracy, enumeration of organisms and conformance to standard taxonomic
level.
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2.3.2 Macroinvertebrate Metrics

BMI taxa and the numbers of BMIs comprising each taxonomic group were entered into a Microsoft
Access® database. A taxonomic list and a table of the five most numerically abundant (dominant)
taxa for each site were generated using Microsoft Excel®.

Biological metrics (numerical attributes of biotic assemblages) suggested by the DFG were generated
using Excel® and are described in Appendix C. Tolerance values and functional feeding group
designations were obtained from the CAMLnet short list of taxonomic effort, January 2003 revision.

The various metrics can be categorized into five main types:

e Richness Measures (reflects the total number of distinct taxa);

e Composition Measures (reflects the distribution of individuals among taxonomic groups and
includes measures of diversity);

e Tolerance/Intolerance Measures (reflects the relative sensitivity of the assemblage to disturbance);

e Functional Feeding Groups (shows the balance of feeding strategies in the aquatic assemblage);

e Abundance (estimate total number of organisms in sample based on a nine sq. ft. sampling area)

2.3.3 Composite Metric Score

Finding a consistent pattern in all metrics is overwhelming due to the volume of data, and sometimes
metrics can provide conflicting results. Consequently, to better assess the biological integrity of a
given site, ten metrics were integrated into a single ranking score for relative comparison to a large
regional data set. A regional data set is necessary to develop an Index of Biological Integrity (IBI);
however, at this time, an IBI for the San Francisco Bay Area has not been developed. Therefore,
single BMI composite metric scores are calculated for each site to provide a relative ranking of the
various sampling stations. This process serves as a placeholder for the eventual development of a
regional IBI (P. Ode, DFG, personal communication).

The composite metric score approach to evaluating BMI metric data is to normalize and sum the
means for ten metrics, and then compare the resulting score between the various sampling sites. The
metrics used for the scores were Taxonomic Richness, Ephemeroptera Taxa, Plecoptera Taxa,
Trichoptera Taxa, Shannon Diversity, Tolerance Value, Percent Intolerant Organisms, Percent
Tolerant Organisms, Percent Dominant Taxon and Predator Richness. The composite metric score
was an integrative index of these 10 metrics. Nine of the 10 metrics used for the ranking score were
found to be reliable responders to disturbance by Karr and Chu (1999). Shannon Diversity, although
not identified by Karr and Chu, was incorporated into the suite of metrics because it integrates
richness and evenness (Shannon and Weaver 1963; Magurran 1988).

Sites that score high in this integrative index have better than average scores for most or all of the
metrics, while sites that score low have poorer scores for most or all of the component metrics.
Average ranking sites either have average scores for the component metrics or have a combination of
high and low scores.
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The formula for computing the composite metric scores is as follows:
Composite Metric Score = ) (X, - x;)/sem;

where: x; = sample value for the i-th metric; x; = overall mean for the i-th metric; sem; =
standard error of the mean for the i-th metric; £: a plus sign denotes a metric that
decreases with response to impairment (e.g. Taxonomic Richness) while a minus sign
denotes a metric that increases with response to impairment (e.g. Tolerance Value).

In addition to plotting composite metric scores by site, composite metric scores were also plotted
against substrate quality. Substrate quality scores were determined by adding substrate complexity
and substrate embeddedness scores that were assessed qualitatively during benthic sampling. The
substrate quality categories are: 0 — 5 (poor); >5 to 10 (marginal); >10 to 15 (suboptimal) and >15 to
20 (optimal).

2.3.4 Macroinvertebrate Composition Analyses

Cluster analysis is a multivariate procedure for detecting natural groupings in data. PC-ORD®
(version 4) software (McCune and Mefford 1999) was used for performing cluster analysis on taxa
lists. The cluster distance measure used was Sorenson (Bray Curtis) and the Group Average method
was used for group linking; both are frequently used in ecological studies (Magurran 1988).
Dendrograms are scaled by the percentage of information remaining, which is based on information
loss as agglomeration (linking of groups) proceeds during the analysis until all links are made and no
information remains. For example, sites that group at 95% information remaining means that they
grouped early in the agglomeration process and are closely related while a link that occurs at 20%
information remaining means that the link was made toward the end of the agglomeration process and
the group that was linked is relatively dissimilar. The output of the cluster analysis is a tree-like
dendrogram, which shows relative site similarity based on BMI composition.

3.0 RESULTS

Of'the 12 samples collected (including the duplicate sample), 5,974 BMIs were processed comprising
93 taxa. There were 62 distinct taxa identified from the four Adobe Creek samples and there were 78
distinct taxa identified from the San Tomas Aquino-Saratoga Creek samples. Taxonomic lists are
presented in Appendix D. The evaluation of these data was conducted by reviewing metric values,
composite metric scores, dominant taxa, and BMI composition similarity.

3.1 Adobe Creek

3.1.1 Metrics

Complete metric results for the Adobe Creek BMI data set are provided in Appendix E.
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Richness
The highest values for Taxa Richness (43) and EPT Taxa (23) occurred at site A-5. In contrast, the
lowest values for Taxa Richness (16) and EPT Taxa (3) occurred at site A-2 (site A-3 also had an EPT

Taxa value of 3).

Composition Measures

Shannon Diversity Index values are affected by taxonomic richness and the distribution of individuals
among the taxa. The Shannon Diversity values may range from 0 to 3.3 (log N), with the higher
diversity values being indicative of greater stream health. Shannon Diversity values were highest
(2.7) at the A-5 site and lowest (1.6) at the A-2 and A-3 sites.

EPT Index values ranged from 11% to 41% with the highest value occurring at site A-5 and the lowest
value occurring at site A-3. Sensitive EPT values ranged from 0.2% to 24% with the highest value
occurring at site A-5 and the lowest occurring at site A-3.

Another measure of composition characteristics is Percent Dominant Taxon. Unlike the previous
metrics, a higher Percent Dominant Taxon value often indicates a more disturbed environment.
Percent Dominant Taxon values ranged from 19% to 59% with the highest percentage occurring at site
A-3 and the lowest occurring at site A-4.

Tolerance Measures

Intolerant Organism values ranged from 0.2% to 24%, with the highest value occurring at site A-5 and
the lowest value occurring at site A-3. Weighted Mean Tolerance values ranged from 4.0 to 5.3 (ona
scale from 0 to 10), with the lowest value occurring at A-5 and the highest value occurring at site A-2.
While tolerance values generally increase with increasing disturbance to aquatic environments, natural
gradients of tolerance occur as well.

Functional Feeding Groups

The distribution of BMIs among the functional feeding groups (FFGs) was similar at sites A-2 and A-
3, but highly skewed toward collector-gatherers (i.e., comprised over 78 percent of the BMIs) (Figure
3). Combined collector-gatherer and collector-filterers comprised over 95% of the FFGs at sites A-2
and A-3. Sites A-4 and A-5 had a more evenly distributed representation of FFGs, where scrapers,
predators and shredders accounted for more than 35% of the FFGs.

Some caution is warranted when considering these FFG distributions because orthoclad midges,
numerically dominant at all Adobe Creek sites, are not restricted to the collector-gatherer FFG at the
genus level (e.g., Brillia is a shredder).

Abundance

Median BMI abundance for the Adobe Creek samples was 2,750 BMIs. BMI abundance was variable
in the samples ranging from 1,300 at site A-5 to 5,600 at site A-3 (Appendix E).
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Figure 3. Percentages of benthic macroinvertebrates distributed among six functional feeding groups
from Adobe Creek sites, Santa Clara County.
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3.1.2 Composite Metric Scores

A plot of composite metric scores is shown in Figure 4 for the Adobe Creek sites. A clear
gradient of increasing composite metric scores with increasing elevation was evident for the
Adobe Creek sites. BMI assemblages from sites that scored consistently above average had
consistently higher richness (total and EPT) and diversity and lower tolerance than BMI
assemblages from sites that scored below average.

® Site Value - = = Normalized Average
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A-2 A-3 A-4 A-5
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Figure 4. Composite metric scores for Adobe Creek sites , Santa Clara County.

3.1.3 Dominant Taxa Composition

High numerical abundances (over 50%) of orthoclad midges (Orthocladiinae) contributed to the
low composite metric scores for the two lowermost sites (Table 3; Appendix D). Although
orthoclad midges were dominant at the two uppermost sites, their numerical dominance was 25%
or less. Numerically dominant non-baetid EPT taxa were absent from the two lowermost sites but
representative EPT taxa (chloroperlid stoneflies and lepidostomatid caddisflies) were present at
the two uppermost sites. Furthermore, BMIs were more evenly distributed within the taxonomic
groups in samples collected from the two uppermost sites (A-4 and A-5; Appendix E).

Segmented worms (oligochaetes including naidid and enchytraeid worms) were numerically
dominant in all samples.
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Table 3. Numerically dominant macroinvertebrate taxa and their percent relative abundance for
Adobe Creek sites, Santa Clara County.

Dominant Taxa

Site 1 2 3 4 5

AL Orthocladiinae Simulium Baetis Naididae Enchytraeidae
51% 18% 12% 6% 4%

A3 Orthocladiinae Baetis Simulium Naididae Enchytraeidae
59% 11% 9% 8% 3%

A Baetis Optioservus Orthocladiinae Naididae Lepidostoma
19% 19% 18% 9% 9%

A5 Orthocladiinae Oligochaeta Chloroperlidae Planariidae Baetis
25% 14% 9% 8% 8%

3.1.4 Taxonomic Similarity

Figure 5 shows a similar trend in relative site similarity as depicted by the composite metric scores
(Figure 4) but shows site similarity as a function of taxonomic composition. As shown in Figures 4
and 5, sites A-2 and A-3 were highly similar both as a function of composite metric scores and
taxonomic composition. Site A-4 was intermediate in quality as depicted by the composite metric
scores, and taxonomic composition shared characteristics of both the lower sites and the uppermost
site. Site A-5 had the highest composite metric score and had the highest relative taxonomic
dissimilarity when compared to the other Adobe Creek sites.

Information Remaining (%)
100 75 50 25 0

> > >
A~ WON

A-

Figure 5. Dendrogram showing degree of site similarity based on the composition of benthic
macroinvertebrates sampled from Adobe Creek, Santa Clara County. Site dissimilarity
increases as links are made from left to right.
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3.2 San Tomas Aquino-Saratoga Creek

3.2.1 Metrics

Complete metric results for the San Tomas Aquino-Saratoga Creek BMI data set are provided in
Appendix E.

Richness
Generally, site richness metrics increased with increasing site elevation. The highest values for Taxa
Richness (49) and EPT Taxa (23) occurred at site S-7. In contrast, the lowest values for Taxa

Richness (21) occurred at site S-2 and the lowest EPT Taxa value (4) occurred at site ST-3.

Composition Measures

Metrics associated with composition also varied with site elevation. Shannon Diversity values were
highest (3.1) at site S-5 and lowest (1.0) at site S-2. Shannon Diversity Index values are affected by
taxonomic richness and the distribution of individuals among the taxa. The Shannon Diversity values

may range from 0 to 3.3 (log N), with the higher diversity values being indicative of greater stream
health.

EPT Index values ranged from 4% to 76% with the highest value occurring at site S-7 and the lowest
value occurring at sites ST-3 and S-2. Sensitive EPT values ranged from 1.2% to 54% with the
highest value occurring at site S-7 and the lowest occurring at sites ST-3 and S-2.

Another measure of BMI composition is Percent Dominant Taxon, which, unlike the previous
metrics, increases in value with decreasing water quality and habitat integrity. Percent Dominant
Taxon values ranged from 13% to 79% with the highest percentage occurring at site S-2 and the
lowest value occurring at site S-5.

Tolerance Measures

Intolerant Organism values ranged from 1.2% to 56%, with the highest value occurring at site S-6 and
the lowest value occurring at sites ST-3 and S-2. Weighted Mean Tolerance values ranged from 2.2
to 5.6 (on a scale from 0 to 10), with the lowest value occurring at S-7 and the highest value occurring
at site ST-3. While tolerance values generally increase with increasing disturbance to aquatic
environments, natural gradients of tolerance occur as well.

Functional Feeding Groups

There was a strong gradient of FFGs among the San Tomas Aquino-Saratoga Creek sites (Figure 6;
Appendix E). As sites increased in elevation the percentage of collector-gatherers decreased from
over 95% at site ST-3 to less than 40% at site S-7. Conversely, the percentage of scrapers increased
with increasing site elevation from less than 1% at site ST-3 to 45% at S-7. Taxa contributing to the
collector-gatherer FFG included midges and oligochaetes while taxa contributing to the scraper FFG
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included heptageniid mayflies. Taxa contributing to the Predator FFG included various dipterans,
chloroperlid stoneflies and water mites. The Shredder FFG consisted of a few individuals represented
in each of numerous taxonomic groups.
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Figure 6. Percentages of benthic macroinvertebrates distributed among six functional feeding
groups from San Tomas Aquino-Saratoga Creek sites, Santa Clara County.

Abundance

Median BMI abundance for the San Tomas Aquino-Saratoga Creek samples was 2,550 BMIs and
values ranged from 800 at site S3 to 13,000 at site S-2 (Appendix E).

3.2.2 Composite Metric Scores

A plot of composite metric scores is shown in Figure 7 for the San Tomas Aquino-Saratoga Creek
sites. As was described for the Adobe Creek sites, there was a clear gradient of increasing composite
metric scores with increasing elevation (and/or other factors) for the San Tomas Aquino-Saratoga
Creek sites. BMI assemblages from sites that scored consistently above average had consistently
higher richness (total and EPT) and diversity and lower tolerance than BMI assemblages from sites
that scored below average.
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Figure 7. Composite metric scores for the San Tomas Aquino Creek site (ST-3) and Saratoga Creek
sites, Santa Clara County. The site denoted S-4 dup was collected and processed as a
duplicate for site S-4.

3.2.3 Dominant Taxa Composition

Orthoclad midges (Orthocladiinae) were numerically dominant at all sites except site S-7 (Table
4; Appendix D). The amphipod, Stygobromus, was numerically dominant at site ST-3 only. A
clear distinction in numerically dominant taxa occurred at sites S-6 and S-7 when compared to the
other sites as demonstrated by the higher numerical dominance of several mayfly taxa including
Epeorus and Cinygmula at site S-7 and Drunella and Ephemerella at site S-6. There was high
similarity in the distribution of numercally dominant taxa for the two samples collected at site S-
4.
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Table 4. Numerically dominant macroinvertebrate taxa and their percent relative abundance for
San Tomas Aquino-Saratoga Creek sites, Santa Clara County.
Dominant Taxa

Site 1 2 3 4 5

ST-3 Naididae Orthocladiinae Stygobromus Tanytarsini Baetis
63% 21% 3% 3% 2%

3 Orthocladiinae Torrenticola Simulium Baetis Chironomini
79% 6% 4% 2% 2%

S-3 Orthocladiinae | Ordobrevia nubifera Drunella Optioservus Naididae
36% 9% 9% 6% 5%

S-4 Orthocladiinae Optioservus Torrenticola Drunella Epeorus
30% 20% 7% 6% 5%

S-4 dup Orthocladiinae Optioservus Drunella Torrenticola Hydropsyche

31% 21% 8% 6% 5%

S5 Orthocladiinae Optioservus Hydrobiidae Ordobrevia nubifera Drunella
13% 11% 9% 9% 8%

S-6 Epeorus Orthocladiinae Drunella Ephemerella Simulium
26% 14% 10% 6% 4%

S-7 Epeorus Cinygmula Drunella Baetis Simulium
27% 9% 8% 8% 4%

3.2.4 Taxonomic Similarity

Relative similarity of sites based on BMI composition is shown as a cluster dendrogram in
Figure 8. BMI composition for the two samples collected from site S-4 had the highest relative
similarity while site ST-3 was the most dissimilar when compared to the taxonomic composition of
the other sites. The group of middle elevation sites (S-3, S-4 and S-5) had relatively similar
taxonomic composition. Overall, the relative similarity of sites based on taxonomic composition
supports results of relative site quality based on the composite metric scores shown in Figure 7.

Information Remaining (%)

100 , S : 50 : 25 : 0
ST-3
S-2
S-3
S-4 |
S-4dup
S-5
S-6 —
S-7 —

Figure 8. Dendrogram showing degree of site similarity based on the composition of benthic
macroinvertebrates sampled from San Tomas Aquino-Saratoga Creek, Santa Clara

County. Site dissimilarity increases as links are made from left to right.
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3.3 Quality Control

Results of DFG’s independent review of the voucher collection are pending.
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3.4 Habitat and Water Quality Assessment

A summary of the chemical and physical habitat results for each reach is provided in Table 5. Habitat
assessment results for each of the parameters and riffle habitat measurements are presented in
Appendix G.

3.4.1 Adobe Creek

Adobe Creek sites were moderately to densely canopied with intact to moderately impaired riparian
zones. Substrate composition of the sites was cobble/gravel dominant and moderately embedded.
Substrate quality scores, ranging from 0 (poor quality) to 20 (high quality), integrate embeddedness
and substrate complexity for estimating epifaunal colonization potential. Substrate quality scores for
Adobe Creek sites ranged from 8 at site A-3 to 15 at site A-5. Stream gradients for the sites ranged
from 0.84 to 3.1 percent. Site habitat quality scores ranged from 101 at site A-2 to 150 at site A-5.
According to Barbour et al. (1999), the sites would fall within the full range of the suboptimal habitat
quality category. For reference, scores of 50 or less would imply poor habitat, scores greater than 50
to 100 would imply marginal habitat, scores greater than 100 to 150 would imply suboptimal habitat,
and scores greater than 150 would imply optimal habitat.

Water quality conditions fell within ranges typical for the region but these water quality data are of
limited value since most of the parameters (pH, dissolved oxygen and temperature) fluctuate on a

daily basis due to cycles of photosynthesis associated with primary production.

3.4.2 San Tomas Aquino-Saratoga Creek

Habitat conditions of the San Tomas Aquino-Saratoga Creek sites were highly variable. Canopy
cover ranged from 7% at site ST-3 to 95% at site S-7. Substrate composition became increasingly
coarse with increasing elevation: the four lower elevation sites were gravel/cobble dominant while the
three higher elevation sites were mostly cobble/boulder dominant. Substrate Quality scores ranged
from 9.3 at site ST-3 to 13 at sites S-5 and S-7. Stream gradients for the sites ranged from 0.6% to
3.7%, generally increasing with increasing elevation. Site habitat quality scores ranged from 90 at
site ST-3 to 168 at site S-7. According to Barbour et al. (1999), the sites range in quality from
marginal (site ST-3) to optimal (sites S-6 and S-7).
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Table 5. Physical habitat and water quality constiturents documented at macroinvertebrate sampling stations at the Adobe Creek and San
Tomas Aquino-Saratoga Creek Watersheds, April 2004.

Habitat Parameters BMI Sampling Stations in Adobe and San Tomas-Saratoga Creek Watersheds

A-2 A-3 A-4 A-5 ST-3 S-2 S-3 S-4 S-5 S-6 S-7
Riffle Characteristics
Mean Length (ft) 14.0 20.0 24.0 223 17.3 10.3 35.7 18.3 11.3 20.3 20.3
Mean Width (ft) 7.8 9.5 7.0 9.5 9.3 14.2 14.4 12.9 11.8 13.1 17.4
Mean Depth (ft) 0.2 0.2 0.3 0.3 0.2 0.3 0.4 0.4 0.4 0.5 0.5
Mean Velocity (ft/sec) 1.0 1.2 1.0 1.1 1.0 1.5 1.4 1.3 1.3 1.4
Subjective Assessment
% Canopy 95 43 58 88 68 7 83 70 78 50 95
Substrate Complexity (1-10) 4.7 3.0 3.7 7.0 4.3 4.7 5.7 7.0 7.7 7.7 8.0
Embeddedness (1-10) 5.3 5.0 6.0 8.0 5.0 5.0 4.3 4.3 5.3 4.7 5.0
Substrate Quality Score (0-20)* 10 8.0 9.7 15 9.3 9.7 10 11 13 12 13
% Fines (<2 mm) 13 13 13 8.3 10 13 13 15 8.3 12 6.7
% Gravel (2-50 mm) 37 70 55 42 45 37 38 28 28 18 22
% Cobble (50-256 mm) 42 15 32 42 43 48 38 38 32 22 20
% Boulder (>256 mm) 8.3 1.7 0.0 6.7 1.7 1.7 10 18 32 48 50
% Bedrock (soild) 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 1.7
Substrate Consolidation low low low m-high low low l-med  m-high med high high
Reach Characteristics
Total Length (ft) 254 237 181 196 214 233 245 386 176 166 174
% Gradient 1.1 0.84 1.5 3.1 0.92 0.58 0.8 0.8 1.8 2.8 3.7
Habitat Quality Score 101 105 103 150 90 104 127 114 139 155 168
Water Quality Conditions
Time of Sampling 1100 900 1330 930 1340 944 1230 930 1330 915 1145
Water Temperature 11.4 11.2 14.2 10.1 17.4 11.7 15 11.9 13.5 11.2 10.9
Specific Conductance (uS/cm) 738 708 659 513 676 365 359 534 487 508 413
pH 7.19 7.17 7.13 7.07 7.25 7.26 7.27 7.18 7.33 7.08 7.09
Dissolved Oxygen (mg/l) 10.2 10.5 10.1 10.6 9.9 11.0 9.9 10.4 10.3 10.7 10.7

* Substrate Quality Score=Substrate Complexity + Embeddedness
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3.5 Substrate Quality and Macroinvertebrates

There was a strong relationship between substrate quality scores and composite metric scores for the
Adobe Creek (Figure 9) and San Tomas Aquino-Saratoga Creek sites (Figure 10). Moderate to high
substrate consolidation documented at the sites with high substrate quality (Table 5), did not
appreciably affect composite metric scores.

Figure 9. Benthic macroinvertebrate composite metric scores vs. substrate quality scores for Adobe
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Figure 10. Benthic macroinvertebrate composite metric scores vs. substrate quality scores for San
Tomas Aquino-Saratoga Creek sites, Santa Clara County.
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4.0 DISCUSSION

4.1 Taxonomy

Some insect pupae and early instar organisms (e.g. chloroperlid stoneflies) cannot be identified more
precisely than family level, which may contribute to artifact taxa if not removed from taxa lists in
cases where more precise identifications were made within the family. Of course removing pupae
may contribute to artifact by artificially decreasing richness if the pupae were distinct from other taxa
within the family. In most cases, indistinct pupae comprise less than one percent of the total BMIs so
their exclusion from analyses has a negligible affect. Also, while oligocheates were generally
identified to family, two samples contained numerous fragmented oligochaete specimens and/or
specimens that could not be identified conclusively to family. In these two cases, olicochaetes were
left at class. The taxa list for this project (Appendix D) includes all identified taxa before analysis.
Metric values (Appendix E) and results of analyses were generated from adjusted taxa lists to correct
for indistinct taxa.

4.2 Reference Conditions

Since established reference conditions have not been established in California or the San Francisco
Bay Area, the range of biotic metric values that would be considered typical for a given region is
unknown. Until reference conditions are established on a regional basis, investigators must use best
professional judgment and empirical methods on a project-by-project basis to evaluate effects of
habitat and/or water quality impairment on benthic fauna. A limitation of the composite metric scores
used for this assessment is that some of the metrics measure related attributes of the BMI assemblage
and therefore may amplify responses (scores). While composite metric scores are helpful for use as a
screening tool for assessing relative differences in sites based on BMI assemblage quality, it is not an
absolute measure of biotic integrity and scores apply only to the group of sites/ samples included in
the model.

4.3 Effects of Urbanization

Factors contributing to streams with productive and diverse benthic fauna include mixtures of loosely
consolidated coarse substrate, a natural hydrograph, allochthonous inputs with retention and good
water quality (e.g. Alan 1995, Petts 1984). These conditions become altered in urban areas where
upstream impervious landscape surfaces alter the natural hydrograph and interfere with the
production, transport and retention of allochthonous material (Williams and Feltmate 1992, Schueler
1995, and Karr and Chu 1999). While bank sloughing is a natural phenomenon of stream systems,
urban streams are characterized as having higher peak discharges, which contribute to increases in
bank instability, increasing channel cross-sectional area and sediment discharge (Trimble 1997).
Excessive sediment input occludes interstitial space and thereby decreases the variation of area within
the substrate for colonization of benthic fauna (Allan 1995). Often, a shift in benthic fauna occurs
with increases in sedimentation resulting in increases in burrowing forms such as oligochaetes and
clams. Furthermore, altered hydrographs may affect benthic fauna that are dependent on cyclic
thermal cues for their development (Ward and Stanford 1979). Benthic fauna of urban streams may
also be affected by constituents from storm water runoff such as petroleum hydrocarbons, fine
sediment, pesticides, fertilizers and detergents (Schueler 1987).
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4.3.1 Adobe Creek

Several factors could be contributing to the variation in BMI assemblage quality of the Adobe Creek
sites. Factors associated with elevation such as gradient, canopy cover, stream width, substrate
composition, allochthonous input, depth and temperature regime have been shown in several stream
systems to influence the composition of benthic fauna along elevational gradients as described by
Vannote et al. (1980) in the River Continuum Concept. Other investigators, as described by Allan
(1995) and Merritt and Cummins (1996) have shown these factors, individually and in various
combinations, to be important influences on benthic fauna. Substrate quality appears to have had a
strong effect on BMI assemblages quality as shown by the composite metric scores plotted against
substrate quality for this assessment (Figure 9).

In addition to natural factors associated with elevation, other factors associated with the sites such as
degree of upstream urbanization could be contributing to the variation in both substrate quality and
BMI assemblage quality. The extent of urbanization in the Adobe Creek watershed is described in
Table 1 and shown in Figure 1 by the concentration of paved road surfaces. As the extent of
urbanization decreases with increasing elevation within the Adobe Creek subwatershed, BMI
assemblage quality increased with the highest quality assemblage occurring at the site upstream of
urbanization. It is difficult to separate natural factors associated with elevation from factors
associated with urbanization because urbanization can alter, to varying degrees, some habitat features
that change with elevation such as channel shape and substrate quality. However, as more
standardized data are compiled through time and locale, factors influencing the quality of BMI
assemblages may be more clearly differentiated and consistent patterns of BMI distribution and
assemblage quality may emerge.

Results of the site scale habitat assessments appear to be associated with the degree of urbanization in
the Adobe Creek watershed. The three sites downstream of urbanization were characterized as
having suboptimal habitat while the site furthest upstream, above most urbanization, was
characterized as having a natural channel and higher quality habitat.

4.3.2 San Tomas Aquino-Saratoga Creek

Trends and relationships described in the previous section for the Adobe Creek biological assessment
results can also be applied to the San Tomas Aquino-Saratoga Creek biological assessment results.
One exception could be that there was a more consistent gradient of increasing BMI assemblage and
habitat quality with increasing elevation and decreasing urbanization.
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APPENDIX A

Field data sheets used for recording habitat quality during
biological assessments in April 2004



CALIFORNIA STREAM BIOASSESSMENT WORKSHEET

WATERSHED/ STREAM: DATE/ TIME:
COMPANY/ AGENCY: SAMPLE ID#:
SITE DESCRIPTION:
SAMPLING CREW RIFFLE/ REACH CHARACTERISTICS
Point Source Sampling Design
Riffle Length: -
Transect I:
SITE INFORMATION T 5.
GPS Coordinates ransect 2; ———
Latitude: Transect 3:
(Record Physical Habitat Characterization in riffle 1 column)
Longitude:
Non-Point Source Sampling Design
Elevation:
Reach Length: -
Ecoregion:
Physical Habitat Quality Score: -
COMMENTS:

CHEMICAL CHARACTERISTICS
Water Temperature:
Specific Conductance:
pH:

Dissolved Oxygen:

SITE PHOTOGRAPHS

Physical / Habitat Characteristics
Units:

Riffle 1 Riffle 2 Riffle 3

Riffle Length: -
Transect Location:
Avg. Riffle Width:
Avg. Riffle Depth:
Riffle Velocity:

% Canopy Cover:

Substrate Complexity:
Embeddedness:

Substrate Composition:
Fines (<0.17):
Gravel (0.1-27):
Cobble (2-10”):
Boulder (>10):
Bedrock (solid):

Substrate Consolidation:

Percent Gradient:




Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor
1. Epifaunal Small and large cobble Small and large cobble Small and large Substrate with little

Substrate

sand: <0.08"
gravel: 0.08-2.5"
sm cobble: 2.5-5"
lg cobble: 5-10"
boulder: >10"

comprises >70% of
substrate. Range of
substrate types present
from sand to boulder but
sand, gravel and/or
boulder comprise <30%
of substrate. Substrate
provides ample and
variably sized interstitial
space.

ranges from 40 to 70%.
Range of substrate types
more limited or present
from sand to boulder but
amount of sand, gravel
and/or boulder accounts
for >30-60% of
substrate.

cobble comprises
between 20-40% of
available substrate.
Substrate complexity
and ranges of
interstitial space
limited. Sand, gravel
and/or boulder
accounts for 60-80%
of substrate.

complexity and interstitial
space; substrate >90% silt,
sand, boulder, bedrock or
rip-rap; or, channel is
impervious due to concrete
or asphalt lining

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

2. Embeddedness

Gravel, cobble and
boulder particles are 25%
surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble and
boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble and
boulder particles are
50-75% surrounded
by fine sediment.

Gravel, cobble and boulder
particles are >75%
surrounded by fine
sediment. May be
completely covered.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

3. Velocity/
Depth Regime

All four velocity depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

Only 3 of 4 of the
regimes present (if fast-
shallow is missing, score
lower than if missing
other regimes).

Only 2 of 4 of the
regimes present (if
fast-shallow or slow-
shallow are missing,
score low).

Dominated by 1 velocity/
depth regime (usually slow-
deep)

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

4. Sediment
Deposition

Little or no enlargement
of point bars just above or
below riffle. Less than
5% of the bottom of riffle
affected by fine sediment.

Some new increases in
bar formation just above
or below riffle. 5 -30%
of the bottom of the
riffle affected by fine
sediment.

Moderate deposition
of new gravel, sand or
fine sediment on bars
just above or below
riffle. 50-80% of the
bottom of the riffle
affected by fine
sediment.

Heavy deposition of new
gravel, sand or fine sediment
on bars just above or below
riffle. >80% of the bottom of
the riffle affected by fine
sediment.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

54 3 2 1 0

5. Channel Flow
Status

Water reaches both banks;
wetted channel width is
equal to bankfull width.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,
or most of channel
substrate is exposed.

Very little water present in
channel and mostly present
as standing pools.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6




6. Channel
Alteration

No channel alteration;
no dredging, levees, rip-
rap, gabion structures or
bridge abutments

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization from
dredging

Channelization
extensive;
embankments or
shoring structures
present on both banks
and 40 to 80% of riffle
channelized and
disrupted.

Banks shored with gabion
or cement; entire riffle
affected by
channelization.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent: ratio
of distance between
riffles divided by stream
width <7:1 (generally 5
to 7); variety of habitat
is key. In streams where
riffles are continuous,
placement of boulders
or other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by stream width is
between 7 to 15.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by
stream width is
between 15 to 25.

Generally all flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio >25.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

54 3 2 1 0

8. Bank Stability

Both banks stable;
evidence of erosion or
bank failure absent or
minimal; little potential
for future problems.
<5% of banks adjacent
to riffle and just
upstream affected.

Banks moderately stable;
infrequent, small areas
of erosion mostly healed
over. 5-30% of banks
adjacent to riftle and just
upstream affected.

Banks moderately
unstable; 30-60% of
banks adjacent to
riffle and just
upstream affected.

Unstable banks; 60-80%
of banks adjacent to riffle
and just upstream affected
having Araw@ areas and
erosional scars.

20 19 18 17 16 15 14 13 12 11 0o 9 8 7 6|5 4 3 2 1 0
Optimal Suboptimal Marginal Poor
9. Bank
Vegetation More than 90% of the 70 - 90% of the 50-70% of the stream | Less than 50% of the

streambank surfaces
adjacent to and near
riffle covered by native
vegetation including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

streambank surfaces
adjacent to and near
riffle covered by native
vegetation including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

bank surfaces covered
by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of

streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5 cm or less in
average stubble height.

10. Riparian Zone
Width

disruption by livestock disruption by livestock the potential plant

grazing or mowing not grazing or mowing not stubble height

evident. evident. remaining.

20 19 18 17 16 15 14 13 12 11 0 9 8 7 65 4 3 2 1 0
Optimal Suboptimal Marginal Poor

Width of riparian zone
>18 m; human activities
(eg. Parking lots,
roadbeds, clear-cuts,
lawns, or crops) have
not impacted zone.

Width of riparian zone
12-18 m; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 m; human
activities have
impacted zone
substantially.

Width of riparian zone <6
m; little or no riparian
zone due to human
activities

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6




APPENDIX B

Photographs of Adobe Creek and
San Tomas Aquino-Saratoga Creek monitoring sites



Station A-3. Adobe Creek upstream Edith Avenue.
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Station A-5. Adobe Creek above Hidden Villa Farm.



Station S-2. Saratoga Creek upstream of Bollinger Road.



Station S-3. Saratoga Creek downstream of Prospect Road.

Station S-4. Saratoga Creek between Scotland and Crestbrook Drive.



Station S-6. Saratoga Creek at Hakone Gardens.



Station S-7. Saratoga Creek upstream Highway 9 Bridge above Pierce Road.



APPENDIX C

Metrics used to describe characteristics of benthic macroinvertebrate
assemblages as described in the California Stream Bioassessment Procedure



Response to

BMI Metric Description .
Impairment
Richness Measures

1. Taxonomic Richness Total number of individual taxa. decrease
Number of taxa in the orders Ephemeroptera (mayfly), Plecoptera

2. EPT Taxa (stonefly) and Trichoptera (caddisfly) decrease

3. Ephemeroptera Taxa Number of mayfly taxa decrease

4. Plecoptera Taxa Number of stonefly taxa decrease

5. Trichoptera Taxa Number of caddisfly taxa decrease

Composition Measures

6. EPT Index Percent composition of mayfly, stonefly and caddisfly larvae decrease

7 Sensitive EPT Index Percent composition of mayfly, stonefly and caddisfly larvae with decrease
Tolerance Values less than 4.

. . General measure of sample diversity that incorporates richness and
8. Shannon Diversity Index evenness (Shannon and Weaver 1963). decrease
Tolerance/Intolerance Measures

TVs between 0 and 10 weighted for abundance of individuals

9. Tolerance Value (TV) designated as pollution tolerant (higher values) and intolerant (lower increase
values).

10. Percent Intolerant Percentage of organisms that are highly intolerant to water and/ or decrease

Organisms habitat quality impairment as indicated by TVs of 0, 1 or 2.

11. Percent Tolerant Percentage of organisms that are highly tolerant to water and/ or increase

Organisms habitat quality impairment as indicated by TVs of 8§, 9 or 10.

Flri.xj’;rcent Dominant The highest percentage of organisms represented by one taxon. increase

Functional Feeding Groups (FFG)

13. % Collector-gatherers (cg) | Percent of macroinvertebrates that collect or gather material increase

14. % Collector-filterers (cf) Percent of macroinvertebrates that filter suspended material from the increase
water column

15. % Scrapers (sc) Percent of macroinvertebrates that graze upon periphyton variable

16. % Predators (p) Percent of macroinvertebrates that prey on living organisms decrease

17. % Shredders (sh) Percent of macroinvertebrates that shred leaf litter decrease

18. % Others (ot) Percent of macroinvertebrates that occupy an FFG not described above variable

Other
19 Abundance Estimate of the number of BMIs in a sample based on the proportion variable

of BMIs subsampled.




APPENDIX D

Taxonomic list of benthic macroinvertebrates sampled from
Adobe Creek and San Tomas Aquino-Saratoga Creek, April 2004



Taxonomic list of benthic macroinvertebrates sampled from Adobe Creek and San Tomas Aquino-Saratoga Creek, April 2004.

Adobe Creek STC* San Tomas Aquino Creek
Final ID CTV FFG | A2 A3 A4 A5 | ST-3| S-2 S-3 S-4  S-4dup  S-5 S-6  S-7
Arthropoda
Insecta
Coleoptera

Dytiscidae
Agabinus 5 P 2 1 1

Elmidae
Lara 4 sh 1
Narpus 4 cg 1 1 3 3 4
Narpus (adult) 4 sc 1
Optioservus 4 sc 1 1 95 5 2 6 30 101 104 52 18 8
Optioservus (adult) 4 cg 3 2 2
Ordobrevia nubifera 4 sc 2 43 16 17 44 1 2
Ordobrevia nubifera (adullt) 4 cg 5 3 4 3 1 3
Zaitzevia (adult) 4 cg 1

Hydrophilidae
Hydrophilidae 5 p 1 1

Psephenidae
Eubrianax edwardsii 4 sc 2 3 2 1 3 12

Diptera

Blephariceridae
Philorus 0 sc 2 1

Ceratopogonidae
Bezzia/ Palpomyia 6 p 2 10 3 1 4 4 12 4 4

Chironomidae
Chironomini 6 cg 16 15 5 2 5 11 20 15 5 19 1
Diamesinae 2 cg 1 3
Orthocladiinae 5 cg 255 289 90 121 103 | 403 175 151 154 63 70 19
Tanypodinae 7 p 2 2 7 5 3 2 5 1 2 6 1
Tanytarsini 6 cg 16 16 16 19 16 2 5 3 1 8

Dolichopodidae
Dolichopodidae 4 p 1 1

Empididae
Chelifera/ Metachela 6 P 2 1 2 1 1 1
Empididae 6 p 1
Hemerodromia 6 p 1 1
Trichoclinocera/Clinocera 6 p 1

Psychodidae
Maruina lanceolata 2 sc 1 4 5
Psychoda 10 cg 1 1 7 1 1




Taxonomic list of benthic macroinvertebrates sampled from Adobe Creek and San Tomas Aquino-Saratoga Creek, April 2004.

Adobe Creek STC* Saratoga Creek
Final ID CTV FFG | A-2 A3 A4 A5 |ST-3] S-2 S-3 S-4  S-4dup  S-5 S-6  S-7
Simuliidae
Prosimulium 3 cf 3 4 8 2
Simulium 6 cf 93 45 19 7 22 21 9 2 3 22 21
Stratiomyidae
Caloparyphus 7 cg 1 1 4 3 5 2 2
Hedriodiscus/Odontomyia 8 cg 1
Tipulidae
Antocha 3 cg 7 1 1 2 1 1 1
Cryptolabis 3 sh 1 3 12
Hexatoma 2 p 1
Limonia 6 sh 2
Ormosia 3 cg 1
Pedicia 6 P 1
Tipula 4 om 1 1 1
Tipulidae 3 2
Ephemeroptera
Ameletidae
Ameletus 0 cg 1 6 4 4 1
Baetidae
Baetis 5 cg 58 52 95 38 12 12 19 22 16 12 14 39
Diphetor hageni 5 cg 3 1 5 2 7 7 5
Ephemerellidae
Drunella 0 cg 1 4 3 4 42 31 39 40 51 39
Ephemerella 1 cg 1 7 6 17 24 30 20
Ephemerellidae 1 cg 5 16
Heptageniidae
Cinygmula 4 sc 2 2 2 2 4 15 46
Epeorus 0 sc 10 6 23 17 17 130 136
Ironodes 4 sc 26 1 3 2 4
Leucrocuta/Nixe 1 sc 7
Rhithrogena 0 sc 6 9
Leptophlebiidae
Paraleptophlebia 4 cg 1 10 2 1
Megaloptera
Corydalidae
Corydalidae 0 p 2
Neohermes 0 P 1 1




Taxonomic list of benthic macroinvertebrates sampled from Adobe Creek and San Tomas Aquino-Saratoga Creek, April 2004.

Adobe Creek STC* Saratoga Creek
Final ID CTV FFG | A2 A3 A4 A5 |[ST-3] S-2 S-3 S-4  S-4dup  S-5 S-6  S-7
Odonata
Coenagrionidae
Argia 7 p 1 16 2
Cordulegastridae
Cordulegaster dorsalis 3 p 3
Plecoptera
Chloroperlidae
Chloroperlidae 1 p 19
Chloroperlidae
Suwallia 1 p 3 10 6 22 17 11
Sweltsa 1 p 23
Nemouridae
Malenka 2 sh 26 2 4
Peltoperlidae
Soliperla 1 sh 1 1 4
Perlidae
Calineuria californica 1 p 1 2 1 4 8 11
Hesperoperla 2 p 4 3
Perlodidae
Isoperla 2 p 1 1
Kogotus nomus 2 p 1 2 1
Perlodidae 2 p 2
Rickera sorpta 2 p 1
Taeniopterygidae
Taeniopterygidae 2 om 1
Trichoptera
Brachycentridae
Amiocentrus aspilus 3 cg 1 1 2 4 3
Micrasema 1 mh 1 3 1 1 2 2
Glossosomatidae
Agapetus 0 sc 3
Glossosomatidae 0 sc 1
Hydropsychidae
Hydropsyche 4 cf 1 2 3 19 9 23 5 18 13
Parapsyche 0 p 1
Hydroptilidae
Hydroptila 6 ph 1
Lepidostomatidae
Lepidostoma 1 sh 1 44 1 2 1 4 13 8 15




Taxonomic list of benthic macroinvertebrates sampled from Adobe Creek and San Tomas Aquino-Saratoga Creek, April 2004.

Adobe Creek STC* Saratoga Creek
Final ID CTV FFG | A2 A3 A4 A5 |ST-3]| S-2 S-3 S-4  S-4dup S-5 S-6 S-7
Odontoceridae
Parthina 0 sh 1 3
Philopotamidae
Dolophilodes 2 cf 1
Philopotamidae 3 cf 1
Wormaldia 3 cf 4
Psychomyiidae
Tinodes 2 sc 1
Rhyacophilidae
Rhyacophila 0 P 13 1 1 4 6 19
Uenoidae
Neophylax 3 sc 1
Arachnoidea
Acari
Hydryphantidae
Protzia 8 P 1
Hygrobatidae
Hygrobates 8 p 1 2
Atractides 8 p 4 1 3 1 1 1 1
Lebertiidae
Lebertia 8 P 4 10 5 11 4 7 1
Sperchontidae
Sperchon 8 p 1 3 1 2 3 2 3 5
Torrenticolidae
Testudacarus 5 p 1 2
Torrenticola 5 p 29 18 37 29 25 10 3
Malacostraca
Amphipoda
Amphipoda 4 cg 1
Crangonyctidae
Stygobromus 4 cg 1 16
Ostracoda
Ostracoda 8 cg 1 1 1
Annelida
Oligochaeta
Oligochaeta 6 cg 67
Lumbriculida
Lumbriculidae
Lumbriculidae 6 cg 3 3 5 4 4




Taxonomic list of benthic macroinvertebrates sampled from Adobe Creek and San Tomas Aquino-Saratoga Creek, April 2004.

Final ID

CTV FFG

A-2

Adobe Creek

A-3

A4

A-5

STC*
ST-3

S-2 S-3 S-4

Saratoga Creek
S-4dup  S-5

S-6

S-7

Tubificida
Enchytraeidae
Enchytraeidae
Naididae
Naididae
Molluska
Bivalvia
Pelecypoda
Sphaeriidae
Sphaeriidae
Gastropoda
Prosobranchia
Hydrobiidae
Hydrobiidae
Pulmonata
Lymnaeidae
Fossaria
Physidae
Physa/ Physella
Planorbidae
Gyraulus
Platyhelminthes
Turbellaria
Tricladida
Planariidae
Planariidae

18

32

17

38

12

46

315

11

*San Tomas Aquino Creek




APPENDIX E

Biological metric values for benthic macroinvertebrates
sampled from Adobe Creek and San Tomas Aquino-Saratoga Creek,
April 2004



8 =
Adobe Creek § % Saratoga Creek

= =

= S

7z
Metrics A-2 A-3 A-4 A-5 ST-3 S-2 S-3 S-4 S-4dup S-5 S-6 S-7
Taxonomic Richness| 16 23 29 43 23 21 34 38 36 46 42 49
EPT Taxa| 3 3 7 23 4 5 10 15 15 18 18 23
Ephemeroptera Taxa 2 1 3 8 2 4 5 8 6 10 10 10

Plecoptera Taxa 1 0 1 7 1 0 2 1 3 3 4 6
Trichoptera Taxa 0 2 3 8 1 1 3 6 6 5 4 7
EPT Index (%)| 12 11 29 41 4 4 21 27 28 35 67 76
Sensitive EPT Index (%) 0.4 0.2 9.7 24 1.2 1.2 13 19 19 28 56 54
Shannon Diversity| 1.6 1.6 2.5 2.7 1.3 1.0 2.5 2.5 2.4 3.1 2.8 2.9
Dominant Taxon (%)| 51 59 19 25 63 79 36 30 31 13 26 27
Tolerance Value| 5.4 53 4.8 4.0 5.6 5.0 4.5 4.0 4.0 4.0 2.4 2.2
Intolerant Organisms (%)| 0.6 0.2 9.7 24 1.2 1.2 13 19 19 28 56 55
Tolerant Organisms (%)| 1.0 1.6 4.6 0.4 1.2 1.0 43 2.2 3.1 11 34 0.4
Collector-Gatherers (%)| 80 87 55 54 95 86 64 51 51 42 41 31
Collector-Filterers (%)[ 18 10 6.3 3.5 1.6 43 8.1 3.6 5.1 1.6 8.0 7.4
Scrapers (%)[ 0.2 1.0 21 11 0.8 1.6 17 29 29 34 36 45
Predators (%)| 1.8 2.0 8.5 24 1.8 7.5 9.0 13 12 18 13 11
Shredders (%)[ 0.0 0.2 8.7 6.0 0.4 0.2 0.8 2.6 1.8 4.0 0.8 4.6
Other (%)| 0.0 0.0 0.0 0.6 0.2 0.0 0.4 0.6 0.4 0.2 0.4 0.6
Estimated Abundance| 2,700 5,600 2,800 1,300 | 5,300 | 13,000 800 2,000 2,600 2,500 3,600 1,900




APPENDIX F

Results summary letter of quality control conducted by the
California Department of Fish and Game



STATE OF CALIFORNIA - THE RESOURCES AGENCY Arnold Schwarzenegger, governor

DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY-CHICO
CALIFORNIA STATE UNIVERSITY, CHICO

CHICO, CA 95929-0555

530-898-4792

July 27, 2004

Tom King

BioAssessment Services Inc.

PMB 164

24988 Blue Ravine Road, Suite 108
Folsom, CA 95630

Dear Tom,

Attached are the results of our QC analysis of 3 BMI samples from the San Mateo and Santa Clara
project from spring 2004. The results are presented in four summary tables.

Overall taxonomy was very good and performed in accordance with the CSBP 1 standards. The
summary tables are self explanatory and describe our QC findings. One thing we would like to point
out is early instar Caloparyphus and Euparyphus cannot be differentiated based on the thoracic
spiracle character because the character doesn’t develop until the 4™ larval instar (Sinclair, B.J. 1989.
The biology of Euparyphus Gerstaecker and Caloparyphus James occurring in madicolous habitats of
eastern North America, with descriptions of adult and immature stages (Diptera: Stratiomyidae).
Canadian Journal of Zoology 67:33-41).

We welcome any questions or comments you may have concerning this report.

Sincerely,

Joe Slusark and Brady Richards



APPENDIX G

Habitat data collected during benthic sampling of Adobe Creek
and San Tomas Aquino-Saratoga Creek watersheds, April 2004



Site scale habitat scores for Adobe Creek and San Tomas Aquino-Saratoga Creek, April

2004

Habitat Parameter A-2 A-3 A-4 A-5 ST-3 S-2 S-3 S-4 S-5 S-6 S-7
Epifaunal Substrate/

Available Cover 5 6 5 9 10 6 15 14 14 17 18

Embeddedness 8 10 11 17 10 10 10 8 11 12 14

Velocity/Depth Regime 9 12 11 12 15 11 15 12 14 17 17

Sediment Deposition 3 8 9 14 6 6 8 8 10 12 15

Channel Flow Status 18 18 18 18 18 18 18 18 18 18 18

Channel Alteration 9 10 12 20 6 7 14 11 16 16 19

Frequency of Riffles 12 12 13 18 11 13 10 12 16 17 14

Bank Stability 16 12 10 14 6 15 14 11 9 17 16

Vegetative Protection 10 9 8 13 4 12 10 12 16 15 19

Riparian Vegetative

Zone Width 11 8 6 15 4 6 13 8 15 14 18

Total Score 101 105 103 150 90 104 127 114 139 155 168




Transect scale habitat data for Adobe Creek sites.

A-2 A-3 A-4 A-5

Riffle Characteristics R1 R2 R3 R1 R2 R3 R1 R2 R3 R1 R2 R3
Length (ft) 20 8 14 30 21 9 33 27 12 36 15 16
Width (ft) 8.7 6.5 8.3 10.7 9.7 8 6.5 6.7 7.8 9.3 10.3 8.8
Depth (ft) 0.13 0.18 0.18 0.17 0.18 0.19 0.3 0.3 0.29 0.29 0.24 0.23
Velocity (ft/sec) n/a n/a n/a 0.98 1.02 0.96 1.35 1.06 1.28 1.05 1.01 0.97
Subjective Assessment

% Canopy 95 95 95 80 10 40 50 30 95 95 80 90
Substrate Complexity (1-10) 4 5 5 3 2 4 3 4 4 7 7 7
Embeddedness (1-10) 5 5 6 5 5 5 6 6 6 8 8 8
% Fines (<2 mm) 15 15 10 15 15 10 15 10 15 10 10 5
% Gravel (2-50 mm) 40 30 40 70 75 65 60 50 55 40 40 45
% Cobble (50-256 mm) 40 40 45 15 10 20 25 40 30 45 40 40
% Boulder (>256 mm) 5 15 5 0 0 5 0 0 0 5 5 10
% Bedrock (solid) 0 0 0 0 0 0 0 0 0 0 5 0
Substrate Consolidation low low low low low low low low low high med high




Transect scale habitat data for San Tomas Aquino-Saratoga Creek sites.

ST-3 S-2 S-3 S-4
Riffle Characteristics R1 R2 R3 R1 R2 R3 R1 R2 R3 R1 R2 R3
Length (ft) 9 16 27 12 10 9 54 21 32 25 18 12
Width (ft) 9.5 9.3 9.0 15 11 16.5 12.8 17 13.3 15.7 12 11
Depth (ft) 0.23 0.23  0.211 | 0.19 0.31 0.27 0.47 0.36 0.37 0.4 0.41 0.43
Velocity (ft/sec) 1.16 1.16 0.83 0.76 1.07 1.23 1.46 1.38 1.75 1.27 1.38 1.6
Subjective Assessment
% Canopy 45 80 80 0 20 0 70 85 95 90 30 90
Substrate Complexity  (1-10) 4 4 5 4 5 5 7 7 3 7 7 7
Embeddedness (1-10) 5 5 5 5 5 5 4 5 4 4 4 5
% Fines (<2 mm) 10 10 10 15 10 15 15 10 15 15 20 10
% Gravel (2-50 mm) 50 45 40 40 35 35 25 40 50 30 25 30
% Cobble (50-256 mm) 40 45 45 45 50 50 45 40 30 40 40 35
% Boulder (>256 mm) 0 0 5 0 5 0 15 10 5 15 15 25
% Bedrock (solid) 0 0 0 0 0 0 0 0 0 0 0 0
Substrate Consolidation low low low low low low med med low med med high

S-5 S-6 S-7

Riffle Characteristics R1 R2 R3 R1 R2 R3 R1 R2 R3
Length (ft) 10 14 10 15 30 16 22 15 24
Width (ft) 14 9.0 12.5 12.67 13.67 13 12.3 16.7 233
Depth (ft) 0.36 0.47 0.41 0.51 0.51 0.39 0.49 0.56 0.59
Velocity (ft/sec) 1.29 1.24 1.3 1.33 1.33 1.33 1.62 1.28 1.37
Subjective Assessment
% Canopy 45 95 95 80 65 5 95 95 95
Substrate Complexity  (1-10) 7 8 8 8 8 7 8 8 8
Embeddedness (1-10) 5 6 5 5 4 5 5 5 5
% Fines (<2 mm) 10 10 5 10 10 15 10 5 5
% Gravel (2-50 mm) 30 25 30 15 15 25 15 20 30
% Cobble (50-256 mm) 40 30 25 15 20 30 15 20 25
% Boulder (>256 mm) 20 35 40 60 55 30 60 50 40
% Bedrock (solid) 0 0 0 0 0 0 0 5 0
Substrate Consolidation med med med high high high high high high




