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PREFACE

In early 2010, several members of the Bay Area Stormwater Agencies Association (BASMAA) joined
together to form the Regional Monitoring Coalition (RMC), to coordinate and oversee water quality
monitoring required by the Municipal Regional National Pollutant Discharge Elimination System (NPDES)
Stormwater Permit (MRP)'. The RMC includes the following participants:

¢ Clean Water Program of Alameda County (ACCWP)

e Contra Costa Clean Water Program (CCCWP)

¢ San Mateo County Wide Water Pollution Prevention Program (SMCWPPP)

e Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP)
o Fairfield-Suisun Urban Runoff Management Program (FSURMP)

¢ City of Vallejo and Vallejo Sanitation and Flood Control District (Vallejo)

This Integrated Monitoring Report, Part A complies with the MRP Reporting Provision C.8.g.v for
comprehensive reporting of all data collected pursuant to Provision C.8 in Water Years 2012 and 2013
(October 1, 2011 through September 30, 2013). Data presented in this report were produced under the
direction of the RMC and the Santa Clara Valley Urban Runoff Pollution Prevention Program
(SCVURPPP) using probabilistic and targeted monitoring designs as described herein.

In accordance with the BASMAA RMC Multi-Year Work Plan (Work Plan; BASMAA 2011a) and the Creek
Status and Long-Term Trends Monitoring Plan (BASMAA 2011b), monitoring data were collected in
accordance with the BASMAA RMC Quality Assurance Program Plan (QAPP; BASMAA, 2012a) and
BASMAA RMC Standard Operating Procedures (SOPs; BASMAA, 2012b). Where applicable, monitoring
data were derived using methods comparable with methods specified by the California Surface Water
Ambient Monitoring Program (SWAMP) QAPP?. Data presented in this report were also submitted in
electronic SWAMP-comparable formats by SCVURPPP to the San Francisco Bay Regional Water Quality
Control Board (SFBRWQCB) on behalf of SCVURPPP Co-permittees and pursuant to Provision C.8.g.

' The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) issued the MRP to 76 cities, counties and flood control
districts (i.e., Permittees) in the Bay Area on October 14, 2009 (SFRWQCB 2009). The BASMAA programs supporting MRP
Regional Projects include all MRP Permittees as well as the cities of Antioch, Brentwood, and Oakley, which are not named as
Permittees under the MRP but have voluntarily elected to participate in MRP-related regional activities.

2 The current SWAMP QAPP is available at:
http://www.waterboards.ca.gov/water _issues/programs/swamp/docs/qapp/swamp_gapp master090108a.pdf
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LIST OF ACRONYMS
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BASMAA
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QAPP
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California Environmental Data Exchange Network
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Human Disturbance Index

Alameda County Clean Water Program

Bay Area Stormwater Management Agency Association
Benthic Macroinvertebrate Index of Biological Integrity
Biological Oxygen Demand

Contra Costa Clean Water Program

California Rapid Assessment Method

Fairfield Suisun Urban Runoff Management Program
Monitoring and Pollutants of Concern Committee
Municipal Regional Permit

Maximum Weekly Average Temperature

National Pollution Discharge Elimination System
Polycyclic Aromatic Hydrocarbons

Polybrominated Diphenyl Ethers

Pollutants of Concern

Quality Assurance Project Plan

Regional Monitoring Coalition

Regional Monitoring Program

Regional Water Quality Control Board

Santa Clara Valley Urban Runoff Pollution Prevention Program

San Francisco Estuary Institute

San Francisco Regional Water Quality Control Board
San Mateo County Water Pollution Prevention Program
Standard Operating Procedures

Statewide Stream Pollutant Trend Monitoring

Surface Water Ambient Monitoring Program

Total Organic Carbon

US Environmental Protection Agency

Water Quality Objective
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1.0 INTRODUCTION

This Integrated Monitoring Report - Part A (IMR Part A), was prepared by the Santa Clara Valley Urban
Runoff Pollution Prevention Program (SCVURPPP), on behalf of its 15 member agencies (13 cities/towns,
the County of Santa Clara, and the Santa Clara Valley Water District) subject to the National Pollutant
Discharge Elimination System (NPDES) stormwater permit for Bay Area municipalities referred to as the
Municipal Regional Permit (MRP; Order R2-2009-0074) issued by the San Francisco Regional Water
Quality Control Board (SFRWQCB or Regional Water Board) on October 14, 2009. This report fulfills the
requirements of MRP Provision C.8.g.v for comprehensively interpreting and reporting all monitoring data
collected pursuant to Provision C.8. This report is submitted by SCVURPPP in lieu of the Annual Urban
Creeks Monitoring Report and includes data collected during Water Years 2012 and 2013 (October 1,
2011 — September 30, 2013). Monitoring data presented in this report were submitted electronically to
the SFRWQCB by SCVURPPP and may be obtained via the San Francisco Bay Area Regional Data
Center (http://water100.waterboards.ca.gov/ceden/sfei.shtml).

This IMR Part A is intended to inform future monitoring efforts conducted by SCVURPPP under the next
Report of Waste Discharge for the reissuance of the MRP.

Chapters in this report are organized according to the following topics and MRP provisions. Several of
the topics are summarized briefly in this report but described fully in appendices.

e San Francisco Estuary Receiving Water Monitoring (MRP Provision C.8.b)

e Creek Status Monitoring (MRP Provision C.8.c), including local targeted monitoring and
SCVURPPP’s contribution to the regional probabilistic monitoring program (Appendix A)

e Monitoring Projects (MRP Provision C.8.d):
0 Stressor/Source Identification (Appendices B1 and B2)
0 Best Management Practice (BMP) Effectiveness Investigation, and
o0 Geomorphic Project (Appendix C)
e Pollutants of Concern Monitoring (MRP Provision C.8.e.i) (Appendices D1 and D2)
e Long-Term Trends Monitoring (MRP Provision C.8.e.ii)
e Emerging Pollutants (MRP Provision C.8.e.vii)
¢ Citizen Monitoring and Participation (MRP Provision C.8.f)
e Monitoring Costs Summary
e Recommendations and Next Steps
Figure 1.1 illustrates locations the monitoring stations associated with Creek Status Monitoring, the

Geomorphic Project, Pollutants of Concern (POC) Monitoring, and Long-Term Trends Monitoring
conducted at Stream Pollution Trend (SPoT) stations.
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Figure 1.1. Santa Clara County MRP Provision C.8 monitoring locations: Geomorphic Study, Long-Term Trends (SPoT) POC Loading, and Creek Status.
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1.1 RMC Overview

Provision C.8.a (Compliance Options) of the MRP allows Permitees to address monitoring requirements
through a “regional collaborative effort,” their Stormwater Program, and/or individually. In June 2010,
Permittees notified the Water Board in writing of their agreement to participate in a regional monitoring
collaborative to address requirements in Provision C.8. The regional monitoring collaborative is referred
to as the BASMAA Regional Monitoring Coalition (RMC). With notification of participation in the RMC,
Permittees were required to commence water quality data collection by October 2011. In a November 2,
2010 letter to the Permittees, the Water Board’s Assistant Executive Officer (Dr. Thomas Mumley)
acknowledged that all Permittees have opted to conduct monitoring required by the MRP through a
regional monitoring collaborative, the Bay Area Stormwater Management Agencies (BASMAA) Regional
Monitoring Coalition (RMC). Participants in the RMC are listed in Table 1.1.

In February 2011, the RMC developed a Multi-Year Work Plan (RMC Work Plan; BASMAA 2011a) to
provide a framework for implementing regional monitoring and assessment activities required under MRP
provision C.8. The RMC Work Plan summarizes RMC projects planned for implementation between
Fiscal Years 2009-10 and 2014-15. Projects were collectively developed by RMC representatives to the
BASMAA Monitoring and Pollutants of Concern Committee (MPC), and were conceptually agreed to by
the BASMAA BOD. A total of 27 regional projects are identified in the RMC Work Plan, based on the
requirements described in provision C.8 of the MRP.

Regionally implemented activities in the RMC Work Plan are conducted under the auspices of the Bay
Area Stormwater Management Agencies Association (BASMAA), a 501(c)(3) non-profit organization
comprised of the municipal stormwater programs in the San Francisco Bay Area. Scopes, budgets, and
contracting or in-kind project implementation mechanisms for BASMAA regional projects follow
BASMAA'’s Operational Policies and Procedures, approved by the BASMAA Board of Directors (BOD).
MRP Permittees, through their stormwater program representatives on the BOD and its subcommittees,
collaboratively authorize and participate in BASMAA regional projects or tasks. Regional project costs are
shared by either all BASMAA members or among those Phase | municipal stormwater programs that are
subject to the MRP.

Table 1.1 Regional Monitoring Coalition participants.

Stormwater Programs

RMC Participants

Santa Clara Valley Urban Runoff
Pollution Prevention Program
(SCVURPPP)

Cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, Mountain View, Palo
Alto, San Jose, Santa Clara, Saratoga, Sunnyvale, Los Altos Hills, and Los Gatos;
Santa Clara Valley Water District; and, Santa Clara County

Clean Water Program of Alameda
County (ACCWP)

Cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward, Livermore,
Newark, Oakland, Piedmont, Pleasanton, San Leandro, and Union City; Alameda
County; Alameda County Flood Control and Water Conservation District; and, Zone 7

Contra Costa Clean Water Program
(CCCWP)

Cities of Antioch, Brentwood, Clayton, Concord, El Cerrito, Hercules, Lafayette,
Martinez, Oakley, Orinda, Pinole, Pittsburg, Pleasant Hill, Richmond, San Pablo, San
Ramon, Walnut Creek, Danville, and Moraga; Contra Costa County; and, Contra Costa
County Flood Control and Water Conservation District

San Mateo County Wide Water
Pollution Prevention Program
(SMCWPPP)

Cities of Belmont, Brishane, Burlingame, Daly City, East Palo Alto, Foster City, Half
Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San
Mateo, South San Francisco, Atherton, Colma, Hillshorough, Portola Valley, and
Woodside; San Mateo County Flood Control

District; and, San Mateo County

Fairfield-Suisun Urban Runoff
Management Program (FSURMP)

Cities of Fairfield and Suisun City

Vallejo Permittees

City of Vallejo and Vallejo Sanitation and Flood Control District
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2.0 SAN FRANCISCO ESTUARY RECEIVING WATER
MONITORING (C.8.B)

As described in MRP provision C.8.b, Permittees are required to provide financial contributions towards
implementing an Estuary receiving water monitoring program on an annual basis that at a minimum is
equivalent to the Regional Monitoring Program for Water Quality in the San Francisco Estuary (RMP).
Since the adoption of the MRP, SCVURPPP has complied with this provision by making financial
contributions to the RMP directly or through stormwater programs. Additionally, SCVURPPP actively
participates in RMP committees and work groups as described in the following sections, which also
provide a brief description of the RMP and associated monitoring activities conducted during this two-year
reporting period.

The RMP is a long-term monitoring program that is discharger funded and shares direction and
participation by regulatory agencies and the regulated community with the goal of assessing water quality
in the San Francisco Bay. The regulated community includes Permittees, publicly owned treatment works
(POTWs), dredgers and industrial dischargers. SCVURPPP contributions to the RMP are summarized in
Section 10 (Monitoring Costs Summary) of this report.

The RMP is intended to answer the following core management questions:

1. Are chemical concentrations in the Estuary potentially at levels of concern and are associated
impacts likely?

What are the concentrations and masses of contaminants in the Estuary and its segments?

What are the sources, pathways, loadings, and processes leading to contaminant related impacts
in the Estuary?

4. Have the concentrations, masses, and associated impacts of contaminants in the Estuary
increased or decreased?

5. What are the projected concentrations, masses, and associated impacts of contaminants in the
Estuary?

The RMP budget is generally broken into two major program elements: Status and Trends, and
Pilot/Special Studies. The following sections provide a brief overview of these programs.

2.1 RMP Status and Trends Monitoring Program

The Status and Trends Monitoring Program (S&T Program) is the long-term contaminant-monitoring
component of the RMP. The S&T Program was initiated as a pilot study in 1989 and redesigned in 2007
based on a more rigorous statistical design that enables the detection of trends. The Technical Review
Committee (TRC) continues to assess the efficacy and value of the various elements of the S&T
Program. In Water Years 2012 and 2013, the S&T Program was comprised of the following program
elements that collect data to address RMP management questions described above:

* Long-term water, sediment, and bivalve monitoring

+ Episodic toxicity monitoring

«  Sport fish monitoring

* USGS hydrographic and sediment transport studies
o Factors controlling suspended sediment in San Francisco Bay
o Hydrography and phytoplankton

»  Triennial bird egg monitoring (cormorant and tern)
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Additional information on the S&T Program and associated monitoring data are available for downloading
via the RMP website using the Status and Trends Monitoring Data Access Tool at
www.sfei.org/rmp/data.htm.

2.2 RMP Pilot and Special Studies

The RMP also conducts Pilot and Special Studies (P/S Studies) on an annual basis. Studies usually are
designed to investigate and develop new monitoring measures related to anthropogenic contamination or
contaminant effects on biota in the Estuary. Special Studies address specific scientific issues that RMP
committees and standing workgroups identify as priority for further study. These studies are developed
through an open selection process at the workgroup level and selected for funding through RMP
committees. Results and summaries of the most pertinent P/S Studies can be found on the RMP website
(www.sfei.org/rmp/).

In Water Years 2012 and 2013, a considerable amount of RMP and Stormwater Program staff time was
spent overseeing and implementing special studies associated with the RMP’s Small Tributary Loading
Strategy (STLS) and the STLS Multi-Year Monitoring Plan (MYP). Pilot and special studies associated
with the STLS are intended to fill data gaps associated with loadings of Pollutants of Concern (POC) from
relatively small tributaries to the San Francisco Bay. Additional information is provided on STLS-related
studies under Section 5 (POC Loads Monitoring) of this report.

2.3 Participation in Committees, Workgroups and Strategy Teams
In Water Years 2012 and 2013, SCVURPPP actively participated in the following RMP Committees and
workgroups:

+  Steering Committee (SC)

+  Technical Review Committee (TRC)

* Sources, Pathways and Loadings Workgroup (SPLWG)

+ Contaminant Fate Workgroup (CFWG)

+ Exposure and Effects Workgroup (EEWG)

»  Emerging Contaminant Workgroup (ECWG)

»  Sport Fish Monitoring Workgroup

«  Toxicity Workgroup

» Strategy Teams (e.g., PCBs, Mercury, Dioxins, Small Tributaries, Nutrients)
Committee and workgroup representation was provided by Permittee, stormwater program staff and/or
individuals designated by RMC participants and the BASMAA BOD. Representation included participating
in meetings, reviewing technical reports and work products, co-authoring or reviewing articles included in
the RMP’s Pulse of the Estuary, and providing general program direction to RMP staff. Representatives of
the RMC also provided timely summaries and updates to, and received input from stormwater program

representatives (on behalf of Permittees) during MPC and/or BOD meetings to ensure Permittees’
interests were represented.
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3.0 CREEK STATUS MONITORING (C.8.C)

Provision C.8.c requires Permittees to conduct creek status monitoring that is intended to answer the
following management questions:

1. Are water quality objectives, both numeric and narrative, being met in local receiving waters,
including creeks, rivers and tributaries?

2. Are conditions in local receiving waters supportive of or likely supportive of beneficial uses?

Creek status monitoring parameters, methods, occurrences, durations and minimum number of sampling
sites for each stormwater program are described in Table 8.1 of the MRP. Based on the implementation
schedule described in MRP Provision C.8.a.ii, creek status monitoring coordinated through the RMC
began in October 2011.

The RMC’s regional monitoring strategy for complying with MRP provision C.8.c - creek status monitoring
is described in the RMC Creek Status and Long-Term Trends Monitoring Plan (BASMAA 2011b). The
strategy includes a regional ambient/probabilistic monitoring component and a component based on local
“targeted” monitoring. The combination of these monitoring designs allows each individual RMC
participating program to assess the status of beneficial uses in local creeks within its Program
(jurisdictional) area, while also contributing data to answer management questions at the regional scale
(e.g., differences between aquatic life condition in urban and non-urban creeks).

Creek status monitoring data from Water Years 2012 and 2013 were submitted to the Water Board by
each applicable RMC participating program. The analyses of results from creek status monitoring
conducted by SCVURPPP in Water Years 2012 and 2013 are summarized below and presented in detail
in Appendix A (SCVURPPP Creek Status Monitoring Report).

The targeted monitoring design focuses on sites selected based on the presence of significant fish and
wildlife resources as well as historical and/or recent indications of water quality concerns. Targeted
monitoring parameters consist of water temperature, general water quality, pathogen indicators and
riparian assessments using methods, sampling frequencies, and number of stations required in Table 8.1
of the MRP. Hourly water temperature measurements were recorded during the dry season at eight sites
each year using HOBO® temperature data loggers in Upper Penitencia Creek and Saratoga Creek.
General water quality monitoring (temperature, dissolved oxygen, pH and specific conductivity) was
conducted using YSI continuous water quality equipment (sondes) for two 2-week periods (spring and
late summer) at three sites in Coyote Creek each year. Water samples were collected at five sites each
year for analysis of pathogen indicators (E. coli and fecal coliform). Riparian assessments were
conducted at probabilistic sites using the California Rapid Assessment Method (CRAM).

The probabilistic monitoring design was developed to remove bias from site selection such that
ecosystem conditions can be objectively assessed on local (i.e., SCVURPPP) and regional (i.e., RMC)
scales. Probabilistic parameters consist of bioassessment, nutrients and conventional analytes, chlorine,
water and sediment toxicity, and sediment chemistry. Twenty-one sites were sampled in WY2012 and 23
sites in WY2013. A small number of these sites were sampled by the San Francisco Regional Water
Quality Control Board (SFRWQCB) as part of the Surface Water Ambient Monitoring Program (SWAMP),
in collaboration with SCVURPPP.

Targeted and probabilistic Creek Status monitoring stations are listed in Table 3.1 and mapped in Figure
3.1. (and Figure 1.1, with other types of monitoring stations).
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Figure 3.1. Map of SCVURPPP Program Area, major creeks, and stations monitored in Water Years 2012 and 2013 in compliance with MRP Provision C.8.c.
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Table 3.1. MRP Provision C.8.c Creek Status monitoring stations in Santa Clara County, Water Years 2012 and 2013.

Probabilistic Targeted
Map Station Land . . i s
Watershed Creek Name Latitude Longitude | Bioassessment, | Toxicity, ;
ID Number Use Nutrients, Sediment | CRAM | Temperature Conw(g ous |Fr)1?jti?:(a)1?§rr; V\\:z;err
General WQ Chemistry
189 | 204R00189 | Alameda Creek Smith Creek NU | 37.32089 | -121.66353 X X 2013
105 | 205COY105 | Coyote Creek Upper Penitencia Creek 37.3815 | -121.85669 X 22%11%9,
113 | 205C0OY113 | Coyote Creek Upper Penitencia Creek 37.3889 -121.84864 X 22%11%),
114 | 205C0OY114 | Coyote Creek Upper Penitencia Creek 37.39007 | -121.84377 X 2013
121 | 205C0OY121 | Coyote Creek Upper Penitencia Creek 37.39524 | -121.82775 X 2013
130 | 205C0OY130 | Coyote Creek Upper Penitencia Creek 37.3936 -121.81783 X 22%112
140 | 205C0OY140 | Coyote Creek Upper Penitencia Creek 37.4011 -121.79541 X 22%112
142 | 205C0OY142 | Coyote Creek Upper Penitencia Creek 37.4042 -121.79317 X ?2%11%
160 | 205C0OY160 | Coyote Creek Coyote Creek 37.3677 -121.88019 X 2012
235 | 205C0Y235 | Coyote Creek Coyote Creek 37.3536 | -12187417 X 22%11%9,
237 | 205C0OY237 | Coyote Creek Coyote Creek 37.3461 -121.87412 X 2013
239 | 205C0Y239 | Coyote Creek Coyote Creek 37.3372 | -121.86953 X 22%11§
330 | 205COY330 | Coyote Creek Coyote Creek 3729 | -121.81804 X 22%%
400 | 205LGA400 | Guadalupe River Los Gatos Creek 37.2389 -121.97054 X 22%112
30 205MAT030 | Matadero Creek Matadero Creek 37.4099 -122.13831 X ?2(())11?0,
21 205R00021 | Coyote Creek MF Coyote Creek NU 37.2551 -121.57811 X X 2012
26 205R00026 | Guadalupe River Los Gatos Creek U 37.2306 -121.97137 X X X 2012
35 205R00035 | Coyote Creek Upper Penitencia Creek U 37.3815 -121.85669 X X X 2012
42 205R00042 Coyote Creek Coyote Creek U 37.2458 -121.7702 X X X 2012
58 205R00058 San Tomas Aquino Saratoga Creek NU 37.2517 -122.08407 X X 2012
66 205R00066* | Coyote Creek Trib to Arroyo Aguague NU 37.37166 | -121.73262 X 2012
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_ Probabilistic Targeted

IMDap r\itj?\?t?enr Watershed Creek Name LS:ed Latitude | Longitude ﬁiﬁzsésr]tizfment, ggéim} craw | Temperature Con\t/i\? wous | Pathogen | Water

General WQ Chemistry Q i
67 205R00067 San Tomas Aquino San Tomas Aquino U 37.3769 -121.96857 X X 2012
90 205R00090 | Guadalupe River Canoas Creek U 37.2881 -121.8792 X X 2012
99 205R00099 | Calabazas Creek Calabazas Creek U 37.3077 -122.0217 X X 2012
115 | 205R00115 Stevens Creek Stevens Creek u 37.4059 -122.06906 X X 2012
131 | 205R00131 | Lower Penitencia Creek | Lower Penitencia Creek U 37.434 -121.9128 X X 2012
154 | 205R00154 | Guadalupe River Canoas Creek U 37.234 -121.83759 X X 2012
170 | 205R00170 | San Tomas Aquino Saratoga Creek NU 37.24817 | -122.07209 X X 2013
182 | 205R00182 | Guadalupe River Randol Creek NU 37.18753 | -121.84009 X X 2013
218 | 205R00218 | Coyote Creek Coyote Creek U 37.29 -121.81804 X X 2012
227 | 205R00227 | Matadero Creek Matadero Creek U 37.4099 -122.13831 X X 2012
234 | 205R00234 | San Tomas Aquino San Tomas Aquino U 37.2662 -121.99081 X X 2012
241 | 205R00241 | Coyote Creek Upper Silver Creek U 37.2764 -121.76496 X X 2012
259 | 205R00259 | Guadalupe River Guadalupe River U 37.3672 -121.92477 X X 2012
275 | 205R00275* | Coyote Creek Arroyo Aguague NU 37.39006 | -121.78341 X 2013
282 | 205R00282 | Guadalupe River Guadalupe Creek U 37.2376 -121.8884 X X 2012
289 | 205R00289* | Coyote Creek Coyote Creek NU 37.09060 | -121.46888 X 2013
291 | 205R00291 | Coyote Creek Coyote Creek U 37.3172 -121.84857 X X 2012
337 | 205R00337* | Coyote Creek East Fork Coyote Creek NU 37.18948 | -121.46873 X 2013
346 | 205R00346 | Guadalupe River Guadalupe River U 37.2597 -121.8701 X X 2012
355 | 205R00355 | San Tomas Aquino Saratoga Creek V] 37.3267 -121.99539 X X 2012
374 | 205R00374 | Guadalupe River Alamitos Creek V] 37.19422 | -121.82317 X X 2013
387 | 205R00387 | Lower Penitencia Creek | Calera Creek u 37.44558 | -121.91085 X X 2013
419 | 205R00419 Stevens Creek Stevens Creek U 37.32051 | -122.06087 X X 2013
451 | 205R00451 Coyote Creek Coyote Creek U 37.38604 | -121.90959 X X 2013
474 | 205R00474 | Coyote Creek Coyote Creek U 37.27875 | -121.80782 X X 2013
538 | 205R00538 | Guadalupe River Shannon Creek V] 37.21790 | -121.91401 X X 2013
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_ Probabilistic Targeted
IMDap r\itj?\?t?enr Watershed Creek Name LS:ed Latitude | Longitude ﬁiﬁzsésr]tizfment, ggéim} craw | Temperature Con\t/i\? wous | Pathogen | Water
General WQ Chemistry Q i
547 | 205R00547 | Calabazas Creek Calabazas Creek U 37.34836 | -121.98952 X X 2013
554 | 205R00554 | San Tomas Aquino San Tomas Aquino U 37.24667 | -121.99516 X X 2013
586 | 205R00586 | Guadalupe River Los Gatos Creek V] 37.16552 | -121.97919 X X 2013
602 | 205R00602 | Guadalupe River Alamitos Creek V] 37.22970 | -121.86590 X X 2013
627 | 205R00627 | Calabazas Creek Calabazas Creek u 37.39629 | -121.98690 X X 2013
666 | 205R00666 Coyote Creek Coyote Creek V] 37.26924 | -121.79665 X X 2013
707 | 205R00707 | Coyote Creek Upper Penitencia Creek V] 37.39059 | -121.84332 X X 2013
714 | 205R00714 | Guadalupe River Los Gatos Creek V] 37.23417 | -121.97329 X X 2013
739 | 205R00739 | Matadero Creek Matadero Creek u 37.42967 | -122.12816 X X 2013
771 | 205R00771 | Guadalupe River Guadalupe River V] 37.34063 | -121.90213 X X 2013
787 | 205R00787 | Coyote Creek Upper Penitencia Creek U 37.40139 | -121.79501 X X 2013
50 205SAR050 | San Tomas Aquino Saratoga Creek 37.2822 -122.00623 X 2012
60 205SAR060 | San Tomas Aquino Saratoga Creek 37.2719 -122.01716 X 2012
70 | 2055AR070 | San Tomas Aquino Saratoga Creek 37262 | -122.02933 X 22%11§
75 205SAR075 | San Tomas Aquino Saratoga Creek 37.25777 | -122.03489 X 2013
85 205SAR085 | San Tomas Aquino Saratoga Creek 37.25218 | -122.04817 X 2013
64 205STE064 | Stevens Creek Stevens Creek 37.3174 -122.06182 X 22%112
* indicates site sampled by SFRWQCB through the SWAMP program.
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The first management question (Are water quality objectives, both numeric and narrative, being met
in local receiving waters, including creeks, rivers and tributaries?) is addressed primarily through the
evaluation of probabilistic and targeted monitoring data with respect to the triggers defined in Table 8.1 of
the MRP. A summary of trigger exceedances observed for each site is presented in Table 3.2. Sites
where triggers are exceeded may indicate potential impacts to aquatic life or other beneficial uses and
are considered for future evaluation of stressor source identification projects.

The second management question (Are conditions in local receiving waters supportive of or likely
supportive of beneficial uses?) is addressed primarily through calculation of indices of biological
integrity (IBI) using benthic macroinvertebrate data collected at probabilistic sites and sites sampled prior
to MRP implementation. Biological condition scores were compared to physical habitat and water quality
data collected synoptically with bioassessments to evaluate whether any correlations exist that may
explain the variation in 1Bl scores.

Biological Condition

e Southern California Benthic Macroinvertebrate index of biological integrity (SoCal B-IBI) scores
were calculated to assess biological condition at probabilistic sites. Seventy-eight percent of sites
scored as very poor or poor (scores of 0 to 39). All of these sites are located in lower elevation
urban areas and the majority have highly modified channels, defined here as being concrete-lined
or channelized with earthen levees. None of the sites with fair, good, or very good SoCal B-
IBIscores (scores of 40 to 100) have highly modified channels.

e California Stream Condition Index (CSCI) scores were calculated for MRP probabilistic sites as
well as a large historical dataset (2002 to 2009) to evaluate the utility of this new tool. CSCI
scores correlate well with SoCal B-IBI scores but tend to have greater variability at highly urban
sites and are more responsive to the various physical habitat and water quality stressors
analyzed. The three CSCI condition categories developed for this report are mapped for the
entire 2002 to 2013 dataset in Figure 3.2.

e Diatom IBI scores do not correlate well with CSCI or SoCal B-IBI scores. Only one of the
monitoring data variables (% sands and fines) is strongly correlated to the Diatom IBI scores.

Nutrients and Conventional Analytes

¢ Nutrients (nitrogen and phosphorus), algal biomass indicators, and other conventional analytes
were measured in samples collected concurrently with bioassessments which are conducted in
the spring season. Trigger thresholds for chloride, unionized ammonia, and nitrate were not
exceeded.

e The only parameter in this group of constituents that correlates well with SoCal B-IBI scores is
chloride. However, chloride, specific conductance, alkalinity, and bicarbonate all appear to
explain some variability in CSCI scores.

Water Toxicity

e Water toxicity samples were collected from three sites during each year of the program at a
frequency of twice per year. No water toxicity samples exceeded MRP trigger thresholds.

Sediment Toxicity and Chemistry/Sediment Triad Analysis

o Sediment toxicity and chemistry samples were collected concurrently with the summer water
toxicity samples. Although none of the WY2012 sediment toxicity samples exceeded the MRP
trigger threshold, all three of the WY2013 sediment samples did exceed the trigger threshold.

e Sediment toxicity was evaluated with bioassessment scores and sediment chemistry data (TEC
and PEC quotients, and pyrethroid TU equivalents) as part of the Sediment Triad analysis. All six
sites should be considered for evaluation of future stressor source identification projects. All
three aspects of the Sediment Triad Analysis were exceeded at one WY2013 site (Coyote Creek
at Hellyer County Park; 205R00474). Other sites exceeded one or more aspect.
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Figure 3.2. CSCI condition category for sites sampled between 2002 and 2013, Santa Clara County.
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Spatial and Temporal Variability of Water Quality Conditions

Median water temperatures sites monitored in 2012 and 2013 in Upper Penitencia Creek (n=4)
and Saratoga Creek (n=1) were not significantly different between years.

Dissolved oxygen concentrations at the Watson Park and Julian sites on Coyote Creek were
lower (median < 3.0 mg/l) compared to sites directly upstream (Williams). The patterns in DO
levels were consistent between the spring and summer sampling events.

Potential Water Quality Impacts to Aquatic Life

There were no or limited exceedances of the Mean Weekly Average Temperature (MWAT)
threshold at the two upper elevation sites in Upper Penitencia Creek during 2012 or 2013,
suggesting that temperatures support juvenile steelhead in these reaches. The MWAT threshold
was not exceeded in the upper two elevation sites in Saratoga Creek; suggesting temperatures
support rainbow trout spawning and rearing life stages.

The downstream site on Upper Penitencia Creek within Alum Rock Park (205CQOY 130) exceeded
the MWAT threshold trigger 26% and 31% of the time during 2012 and 2013, respectively.
Although steelhead spawning and rearing habitat is supported in Alum Rock Park, limiting factors
analyses previously conducted by the program indicate that low summer flow and food availability
are likely more important factors affecting steelhead production than periodic high temperatures.

Temperature data results exceeded trigger thresholds (91% of the time) at the lowest elevation
site in Upper Penitencia Creek in 2012. Trigger thresholds were exceeded (78% of the time) at
the same low-elevation station in 2013 and at an additional low-elevation station (88% of the
time) that was added in 2013. Temperature data results exceeded trigger thresholds (61% of the
time) at the lowest elevation site in Saratoga Creek, which was only monitored in 2012. All of
these sites in both watersheds are located in urbanized reaches on the valley floor and
downstream of outfalls for imported water releases managed for groundwater percolation. Further
investigation is needed to understand potential impacts of increased temperatures associated
with imported water on the biological condition of BMI and fish communities in valley floor
reaches of these two creeks.

Dissolved oxygen data results at the three sites monitored in Coyote Creek in both 2012 and
2013 exceeded trigger thresholds for COLD habitat use (20% or more of results below 7 mg/L).
However, existing information indicates the mid-Coyote Creek reach does not support juvenile
steelhead spawning and rearing habitat, but does support upstream and downstream migration
use. Therefore, further evaluation of water quality conditions in the context of steelhead migration
timing should be conducted.

Dissolved oxygen data collected at Watson Park (site 205COY330) during WY2012 and WY2013
and at Julian (site 206C0OY331) during WY2013 confirmed that low DO appears to be a water
quality concern at these sites. Existing information suggests that low gradient, deep water habitat
in this reach acts as a depositional zone, trapping organic material that results in a high biological
oxygen demand (see also Section 4.1 and Appendix B1 for additional information on the Coyote
Creek SSID project).

Values for pH were within Water Quality Objectives at Coyote Creek sites monitored in Water
Years 2012 and 2013.

Potential Impacts to Water Contact Recreation

Pathogen indicator densities were measured at the same five sites in both water years to assess
inter-annual variability. Threshold triggers for fecal coliform and E. coli were exceeded at one site
in WY2012 (205LGA400) and two different sites in WY2013 (205MAT030 and 205STE064). High
inter-annual variability was observed at all sites, particularly Stevens Creek at Blackberry Farm
(205STE064) which had some of the lowest measured pathogen indicator concentrations in
WY2012 and the highest concentrations in WY2013.
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¢ ltis important to recognize that pathogen indicator thresholds are based on human recreation at
beaches receiving bacteriological contamination from human wastewater, and may not be
applicable to conditions found in urban creeks. As a result, the comparison of pathogen indicator
results to water quality objectives and criteria for full body contact recreation, may not be
appropriate, and should be interpreted cautiously.
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Table 3.2. Summary of SCVURPPP trigger threshold exceedance analysis, Water Years 2012 and 2013. No indicates samples were
collected but did not exceed the MRP trigger; Yes indicates an exceedance of the MRP trigger
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e Gk @ = (&) = | » n [ (&} o = a
204R00189 | Smith Creek No No No 2013 | SCVURPPP
N Yes 2012,
205C0OY105 | Upper Penitencia Creek (12813) 2013 SCVURPPP
205C0OY113 | Upper Penitencia Creek No 22%1123 SCVURPPP
205C0OY114 | Upper Penitencia Creek Yes 2013 | SCVURPPP
205C0OY121 | Upper Penitencia Creek No 2013 | SCVURPPP
. Yes 2012,
205COY130 | Upper Penitencia Creek (12813) 2013 SCVURPPP
205C0OY140 | Upper Penitencia Creek No 22%112 SCVURPPP
205C0OY142 | Upper Penitencia Creek No 22%112 SCVURPPP
205C0OY160 | Coyote Creek Yes 2012 | SCVURPPP
Yes 2012,
205C0Y235 | Coyote Creek (12613) 2013 SCVURPPP
205C0OY237 | Coyote Creek Yes 2013 | SCVURPPP
Yes 2012,
205C0Y239 | Coyote Creek (12613) 2013 SCVURPPP
205C0Y330 | Coyote Creek No 22%1123 SCVURPPP
Yes 2012,
205LGA400 | Los Gatos Creek (2012) | 2013 SCVURPPP
Yes 2012,
205MAT030 | Matadero Creek (2013) | 2013 SCVURPPP
205R00021 | MF Coyote Creek No No No 2012 | SCVURPPP
205R00026 | Los Gatos Creek Yes | No No No | No | Yes 2012 | SCVURPPP
205R00035 | Upper Penitencia Creek Yes | No | Yes(x2) | No | No No 2012 | SCVURPPP
205R00042 | Coyote Creek Yes | No No No | No | Yes 2012 | SCVURPPP
205R00058 | Saratoga Creek No No No 2012 | SCVURPPP
205R00066 | Trib to Arroyo Aguague No No 2012 SWAMP
205R00067 | San Tomas Aquino Yes No Yes 2012 | SCVURPPP
205R00090 | Canoas Creek Yes | No Yes 2012 | SCVURPPP
205R00099 | Calabazas Creek Yes | No No 2012 | SCVURPPP
205R00115 | Stevens Creek Yes | No No 2012 | SCVURPPP
205R00131 | Lower Penitencia Creek Yes | No Yes 2012 | SCVURPPP
205R00154 | Canoas Creek Yes | No Yes 2012 | SCVURPPP
205R00170 | Saratoga Creek No No No 2013 | SCVURPPP
205R00182 | Randol Creek No No No 2013 | SCVURPPP
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205R00218 | Coyote Creek Yes No No 2012 | SCVURPPP
205R00227 | Matadero Creek Yes No - 2012 | SCVURPPP
205R00234 | San Tomas Aquino Yes No No 2012 | SCVURPPP
205R00241 | Upper Silver Creek Yes No No 2012 | SCVURPPP
205R00259 | Guadalupe River Yes No Yes 2012 | SCVURPPP
205R00282 | Guadalupe Creek Yes No Yes 2012 | SCVURPPP
205R00291 | Coyote Creek Yes No No 2012 | SCVURPPP
205R00346 | Guadalupe River Yes No No 2012 | SCVURPPP
205R00355 | Saratoga Creek Yes No No 2012 | SCVURPPP
205R00374 | Alamitos Creek Yes | No No 2013 | SCVURPPP
205R00387 | Calera Creek Yes No Yes 2013 | SCVURPPP
205R00419 | Stevens Creek Yes No No No | Yes No 2013 | SCVURPPP
205R00451 | Coyote Creek Yes No No No | Yes No 2013 | SCVURPPP
205R00474 | Coyote Creek Yes No No No | Yes | Yes 2013 | SCVURPPP
205R00538 | Shannon Creek No No No 2013 | SCVURPPP
205R00547 | Calabazas Creek Yes No No 2013 | SCVURPPP
205R00554 | San Tomas Aquino Yes No No 2013 | SCVURPPP
205R00586 | Los Gatos Creek No No No 2013 | SCVURPPP
205R00602 | Alamitos Creek Yes | No No 2013 | SCVURPPP
205R00627 | Calabazas Creek Yes No No 2013 | SCVURPPP
205R00666 | Coyote Creek Yes No No 2013 | SCVURPPP
205R00707 | Upper Penitencia Creek Yes No No 2013 | SCVURPPP
205R00714 | Los Gatos Creek Yes No No 2013 | SCVURPPP
205R00739 | Matadero Creek Yes No No 2013 | SCVURPPP
205R00771 | Guadalupe River No No No 2013 | SCVURPPP
205R00787 | Upper Penitencia Creek No No No 2013 | SCVURPPP
205SAR050 | Saratoga Creek Yes 2012 | SCVURPPP
205SAR060 | Saratoga Creek No 2012 | SCVURPPP
205SAR070 | Saratoga Creek No 22%112 SCVURPPP
205SAR075 | Saratoga Creek No 2013 | SCVURPPP
205SAR085 | Saratoga Creek No 2013 | SCVURPPP
205STE0G4 | Stevens Creek (ggelsg) 22%112 SCVURPPP
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4.0 MONITORING PROJECTS (C.8.D)

Three types of monitoring projects are required by provision C.8.d of the MRP:
1. Stressor/Source Identification Projects (C.8.d.i);
2. BMP Effectiveness Investigations (C.8.d.ii); and,
3. Geomorphic Projects (C.8.d.iii).

The overall scopes of these projects are generally described in the MRP and the RMC Work Plan. The
results of projects conducted by SCVURPPP are described in the sections below

4.1 Stressor/Source ldentification Projects

The purpose of the Stressor/Source Identification Projects (SSID) is to complete monitoring tasks to
address requirements listed under Provision C.8.d.i of the MRP. This MRP provision requires that
SCVURPPP conduct three monitoring projects to identify and isolate potential sources and/or stressors
associated with observed water quality impacts. Creeks considered for SSID projects are those with
creek status monitoring results that exceed the triggers identified in Table 8.1 of the MRP.

Based on creek status monitoring data collected by the SCVURPPP, three SSID projects were initiated:
Coyote Creek, the Guadalupe River, and Upper Penitencia Creek. Summaries of each project are
provided below.

4.1.1 Coyote Creek SSID Project

Previous data collected by SCVURPPP and Permittees suggest that an urban section of Coyote Creek at
Watson Park has reduced dissolved oxygen (DO) concentrations during late summer/fall season. The
Coyote Creek SSID Project was initiated to further investigate extent of water quality impacts and
potential sources for these impacts.

The following objectives related to low DO concentrations were identified for the Coyote Creek SSID
monitoring project:

1. Investigate the spatial extent, magnitude and duration of low DO concentrations;
2. Evaluate the relevant factors and/or drivers causing low DO;

3. Determine the relative importance of each factor; and
4

Identify potential near-term management actions.

The SSID project was conducted within the reach of Coyote Creek between Lower Silver Creek
confluence and Williams Park. The monitoring activities were jointly implemented by SCVURPPP, City of
San Jose, and Santa Clara Valley Water District (SCVWD).

Results from Previous Monitoring Activities

SCVURPPP conducted continuous water quality monitoring at nine sites in Coyote Creek during three
sampling events between August and November 2010. Median DO concentrations were variable across
the sites, with the lowest levels occurring at the Watson site (2.2—-3.3 mg/L), moderate concentrations at
the Flea Market, Williams and Kelley sites (5.3—-6.1 mg/L), and the highest levels occurring at the
remaining sites at the upper and lower ends of the study area (6.8-9.1 mg/L). Detailed results and
analysis for the monitoring activities performed in 2010 were presented in Appendix C1 of the Water Year
2012 Urban Creeks Monitoring Report, submitted by BASMAA on behalf of all Permittees (BASMAA
2013).

FINAL Main Body 3_15_14.docx 22



SCVURPPP Integrated Monitoring Report, Part A

In Water Years 2012 and 2013, monitoring was conducted to further identify the extent and timing of
water quality impacts and investigate potential sources of those impacts. Continuous water quality data
was collected between September 5 and December 12, 2012 at six locations. Four of the sites were
previously monitored in 2010 (i.e., O’'Toole, Flea Market, Watson and Williams) and two were new sites
(i.e., Mabury and Julian). Watson and Julian sites had median DO concentrations below 3.0 mg/l,
compared to the remaining four sites where median DO concentrations ranged from 5.8 — 8.0 mg/I.
Monitoring spanned the late dry season into the first seasonal flush event, and one subsequent storm.

Monitoring Project during WY2013

A conceptual model was developed to identify the factors potentially causing dissolved oxygen reduction
in the Coyote Creek reach of interest, with a particular focus on oxygen demand associated with microbial
decomposition of organic material, measured as BOD and SOD. These factors include:

1. Residence time
2. Re-aeration potential
3. Organic loading
4. BOD and SOD
5

Temperature

A monitoring plan was developed to identify the relevant monitoring parameters for each factor and
thresholds, when available, to determine the relative importance of each factor. The following monitoring
activities were conducted in WY2013:

e Channel survey was conducted in June to measure channel cross-sections and water quality
about every 500 feet. Information was used to select monitoring stations.

e Continuous water quality equipment (sondes) was deployed at six locations measuring dissolved
oxygen, temperature, pH, and specific conductance every 15 minutes between June and
September 2013. Turbidity and chlorophyll a were measured at a subset of stations. Two
sondes were deployed at the Julian site to measure water quality at the surface and bottom of the
channel.

o Water and sediment samples were collected in July at all six sites and analyzed for BOD and
TOC. Sediment samples were sampled again at the same sites in August and analyzed for
biological oxygen demand, chemical oxygen demand, total organic carbon, total solids, metals,
nutrients, and analysis of bacteria types.

A summary report of the Coyote Creek SSID project is included in Appendix B1.

4.1.2 Guadalupe River SSID Project

The Guadalupe River SSID Project was triggered by SCVURPPP observations suggesting that a reach in
lower Guadalupe River may have poor water quality conditions causing impacts to beneficial uses.
Specifically, dead fish in varying numbers were observed in 2008 and 2010 in Alviso Slough (downstream
of the reach of interest) and in the Guadalupe River in 2009. These events occurred directly after the first
runoff events of each wet weather season. Although specific cause(s) for the fish kills are unknown, low
dissolved oxygen concentrations were recorded during or following the first seasonal flush in 2009 when
fish kills were documented higher in the watershed.

Results from Previous Monitoring Activities

Water quality monitoring conducted in Guadalupe River during late summer/fall season of 2010 through
2012 indicated dissolved oxygen concentrations were not problematic and no fish kills were observed
following first seasonal flush for all three years. These results suggest fish kills associated with low
dissolved oxygen in Guadalupe River are not typical and may occur under certain rare conditions (i.e.,
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short and intense early-season storm event focused in the urban area, coupled with high temperatures
and low summer base flows).

Monitoring Project during WY2013

A conceptual model was developed to identify factors potentially causing episodic fish kills, with a
particular focus on reduction in dissolved oxygen concentrations. During WY2013, the following
monitoring activities were conducted in Alviso Slough and Guadalupe River following first seasonal flush
event(s):

1. Continuous water quality equipment (sondes) was deployed at two locations in Guadalupe River
and one location in Alviso Slough. Equipment was deployed during late fall just prior to
anticipated storm events. Dissolved oxygen, temperature, pH, and specific conductance
measurements were logged every 15 minutes.

2. Field reconnaissance was performed in Guadalupe River and Alviso Slough following storm
event(s) to determine the presence of fish Kkills.

The monitoring activities described in this plan were jointly implemented by the City of San Jose, and the
SCVWD during the summer/fall season of 2013. A summary report of Guadalupe River SSID project is
included in Appendix B2.

4.1.3 Upper Penitencia Creek SSID Project

Creek status monitoring conducted in WY2012 and WY2013 showed poor biological conditions at two
sites in Upper Penitencia Creek based on benthic macroinvertebrate data and SoCal B-IBI scores. In
addition, temperature trigger exceedances were measured in this creek. Based on these results,
SCVURPPP will conduct a SSID project in Upper Penitencia to determine potential factors causing low
biological condition scores. During WY2013, the following tasks will be conducted:

e Compile and evaluate existing data sources;
o Develop conceptual model to identify factors potentially causing low biological conditions;
¢ Develop monitoring plan to identify the relevant monitoring parameters for each factor;

e Conduct monitoring activities to investigate extent of impacts and identify and prioritize stressors
causing the impacts.

A summary report will be completed by SCVURPPP in March 2015.

4.2 BMP Effectiveness Investigation

Provision C.8.d.ii of the MRP requires SCVURPPP Permittees to investigate the effectiveness of one
stormwater treatment or hydrograph modification control measure. The control measures used to fulfill
requirements in provisions C.3, C.11, or C.12 may be used to fulfill this requirement provided the
investigation includes a range of pollutants generally found in urban runoff.

Through the Clean Watersheds for Clean Bay project (CW4CB) and modeling conducted in compliance
with Provision C.3.iii (Green Streets Pilot Projects), the Program is conducting a number of stormwater
treatment effectiveness investigations in collaboration with the RMC. Specific to SCVURPPP Permittees,
the Program is currently conducting effectiveness investigations at a stormwater treatment device in the
Leo Avenue watershed (City of San Jose) as part of the CW4CB project. Due to the lack of rainfall and
sampling and analytical laboratory issues, monitoring data were not available at the time of this report.
Results available to-date for effectiveness investigations will be included in the Program’s Urban Creeks
Monitoring Report that is due to the Water Board by March 15, 2015.
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4.3 Geomorphic Project

MRP Provision C.8.d.iii requires Permittees to conduct a geomorphic monitoring project intended to
answer the management question:

e How and where can our creeks be restored or protected to cost-effectively reduce the impacts of
pollutants, increased flow rates, and increased flow durations of urban runoff?

The provision requires that Permittees select a waterbody/reach, preferably one that contains significant
fish and wildlife resources, and conduct one of three types of projects. SCVURPPP elected to conduct a
geomorphic study to help in the development of regional curves which help estimate equilibrium channel
conditions for different sized drainages. As part of this Geomorphic Study, SCVURPPP surveyed bankfull
geometries at two consecuitive riffles in Coyote Creek above Coyote Reservoir near USGS gaging station
#11169800 (Coyote Creek near Gilroy, CA). The survey location is mapped in Figure 1.1.

The reach of Coyote Creek where the survey was conducted is located within a rural area with a 109-acre
watershed consisting almost entirely of rugged parkland. The reach was determined to be a
geomorphically stable, self-formed alluvial channel. This conclusion was based on the absence of
erosion and/or aggradation in the channel and field observations of even-aged alder trees on the terrace
corresponding to cohorts which sprouted in association with major storms of the past several decades.
Review of the flow record from the USGS gage (#11169800) which has a period of record from 1960 to
1982 and 2004 to present confirms that the reach is not affected by backwater effects from Coyote
Reservoir.

On November 1, 2013, a longitudinal profile and two crest-of-riffle cross-sections were surveyed using
Leica 1200 Total Station equipment. Channel cross-sections were marked with permanent, protruding
monuments (rebar posts). Average bankfull cross-sectional area was plotted with other Bay Area
regional curves developed by: Collins and Leventhal (2013) for Marin and Sonoma Counties, Senter et al.
(2012) for Inland Santa Clara County, Riley (2003) for the East Bay, and Dunne and Leopold (1978) for
the Bay Area. Upper Coyote Creek plots below the Inland Santa Clara County Curve (Senter et al. 2012)
and is on the edge of the scatter from the data used to generate that curve.

Mean annual rainfall was estimated at the cross-section station (24 inches) using the spatially gridded
long-term average annual precipitation dataset (1981-2010) downloaded from the PRISM Climate Group
at Oregon State University.

The SCVURPPP Geomorphic Study is included as Appendix C.

FINAL Main Body 3_15_14.docx 25



SCVURPPP Integrated Monitoring Report, Part A

5.0 POC LOADS MONITORING (C.8.E)

Pollutants of Concern (POC) loads monitoring is required by Provision C.8.e.i of the MRP. Loads
monitoring is intended to assess inputs of POCs to the Bay from local tributaries and urban runoff, assess
progress toward achieving wasteload allocations (WLAs) for TMDLs, and help resolve uncertainties
associated with loading estimates for these pollutants. In particular, there are four priority management
questions that need to be addressed though POC loads monitoring:

1.  Which Bay tributaries (including stormwater conveyances) contribute most to Bay impairment
from POCs?

What are the annual loads or concentrations of POCs from tributaries to the Bay?

What are the decadal-scale loading or concentration trends of POCs from small tributaries to the
Bay?

4. What are the projected impacts of management actions (including control measures) on
tributaries and where should these management actions be implemented to have the greatest
beneficial impact?

An RMP Small Tributaries Loading Strategy (STLS) was developed in 2009 by the STLS Team, which
included representatives from BASMAA, Water Board staff, RMP staff, and technical advisors. The
objective of the STLS is to develop a comprehensive planning framework to coordinate POC loads
monitoring/modeling between the RMP and RMC participants. With concurrence of participating Water
Board staff, the framework presents an alternative approach to the POC loads monitoring requirements
described in MRP Provision C.8.e.i, as allowed by Provision C.8.e. The framework is updated annually
with summaries of activities and products to date. The current version (Version 2013a) of the STLS Multi-
Year Plan (MYP) was submitted with the Regional Urban Creeks Monitoring Report in March 2013. The
MYP includes four main elements that collectively address the four priority management questions for
POC monitoring:

1. Watershed modeling (Regional Watershed Spreadsheet Model),

2. Bay Margins Modeling,

3. Source Area Runoff Monitoring, and

4. Small Tributaries Watershed Monitoring.
Results of each of the STLS MYP elements are described in Part C of the IMR. This Part A of the IMR
focuses on a comparison of water quality data measured at the SCVURPPP Small Tributaries Watershed

Monitoring stations (element #4) to water quality objectives. Results of the analysis do not trigger SSID
projects.

5.1 Small Tributaries Watershed Monitoring

The STLS MYP includes intensive monitoring at a total of six “bottom-of-the watershed” stations over
several years to accumulate data needed to calibrate the Regional Watershed Spreadsheet Model and
assist in developing loading estimates from small tributaries for priority POCs. Monitoring is also intended
to provide a limited characterization of additional lower priority analytes. Water Year 2013 was the
second year of monitoring activities at four stations that were set up and mobilized beginning in October
2011. Two additional stations were established in October 2012 to complete the monitoring network.

1. Lower Marsh Creek (Contra Costa County), established Water Year 2012

2. Guadalupe River (Santa Clara County), established Water Year 2012

3. Lower San Leandro Creek (Alameda County), established Water Year 2012
4. Sunnyvale East Channel (Santa Clara County), established Water Year 2012
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5. North Richmond Pump Station (Contra Costa County), established Water Year 2013
6. Pulgas Pump Station (San Mateo County), established Water Year 2013

The stations in Lower Marsh Creek, Guadalupe River and Pulgas Pump Station are operated by CCCWP,
SCVURPPP, and SMCWPPP, respectively, on behalf of RMC participants. The stations in the Sunnyvale
East Channel and North Richmond Pump Station are operated by SFEI on behalf of the RMP, as was the
Lower San Leandro Creek Station in its first year before operation was transferred to ACCWP in summer
2012. Stations in Santa Clara County are mapped in Figure 1.1.

Monitoring methods implemented by SFEI are documented in the POC Monitoring Field Instruction
manual. This is a living document that is frequently updated on an as-needed-basis. The current version
is dated September 2013. SCVURPPP follows the same instructions but may allow for minor
modifications depending on site-specific conditions. Laboratory analyses are implemented according to
the BASMAA RMC Quality Assurance Project Plan (QAPP; BASMAA 2012a).

For Water Years 2012 and 2013, BASMAA (on behalf of all RMC participants) contracted with SFEI to
coordinate laboratory analyses, data management and data quality assurance. The goal was to ensure
data consistency among all watershed monitoring stations. BASMAA recently approved a contract with
SFEI to continue to support these activities in Water Year 2014.

During Water Year 2012 and 2013 storms, discrete and composite samples were collected at two
SCVURPPP POC loads (bottom-of-watershed) monitoring stations over the rising, peak and falling stages
of the hydrographs. Samples collected were analyzed for multiple analytes (Table 5.1) consistent with
MRP provision C.8.e. The turbidity of the water flowing through each station was recorded continuously
during the entire wet weather seasons. Receiving water samples were collected and analyzed from a total
of five storms:

Water Year 2012
e 2 storms at the Sunnyvale East Channel Station

o 3 storms at the Guadalupe River Station

Water Year 2013
e 2 storms at the Sunnyvale East Channel Station
e 3 storms at the Guadalupe River Station
Complete results of Water Years 2012 and 2013 POC monitoring conducted by the STLS team are

presented in Appendix D1. This section focuses on comparisons of water quality data to applicable
numeric WQOs and toxicity thresholds.
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Table 5.1. Laboratory analysis methods used by the STLS Team for POC (loads) monitoring in Water Years 2012 and 2013.

Analytical Method Analytical Laboratory

Analyte

2012 | 2013 2012 2013
Carbaryl EPA 632M DFG WPCLa
Fipronil EPA 619M DFG WPCL
Suspended Sedment ASTM D3977 EBMUD® Caltest
Total Phosphorus EBMUD 488 Phosphorus SM4500-P E EBMUD
Nitrate EPA 300.1 SM4500-NO3 F EBMUD Caltest
OrthoPhosphate EPA 300.1 SM 4500-P E EBMUD Caltest
PAHs AXYS MLA-021 Rev 10 AXYS¢e
PBDEs AXYS MLA-033 Rev 06 AXYS
PCBs AXYS MLA-010 Rev 11 AXYS
Pyrethroids AXYS MLA-046 Rev 04 EPA 8270M_NCI AXYX Caltest
Total Methylmercury EPA 1630M EPA 1630 MLMLE Caltest
Total Mercury EPA 1631E MLML Caltest
Copper EPA 1638M EPA 1638 Brookse Caltest
Selenium EPA 1638M EPA 1638 Brooks Caltest
Total Hardness EPA 1638M SM 2340 C Brooks Caltest
Total Organic Carbon SM5310C SM 5310 B DELf Caltest

aCalifornia Department of Fish and Game Water Pollution Control Laboratory
bEast Bay Municipal Utilities District

¢AXYS Analytical Services Ltd.

dMoss Landing Marine Laboratories

eBrooks Rand Labs LLC

fDelta Environmental Lab LLC

5.1.1 Comparisons to Numeric Water Quality Objectives/Criteria for Specific
Analytes

MRP Provision C.8.g.iii requires RMC participants to assess all data collected pursuant to provision C.8
for compliance with applicable water quality standards. In compliance with this requirement, an
assessment of data collected at the SCVRUPPP POC monitoring stations in Water Years 2012 and 2013
is provided below.

When conducting a comparison to applicable water quality objectives/criteria, certain considerations
should be taken into account to avoid the mischaracterization of water quality data:

Freshwater vs. Saltwater - POC monitoring data were collected in freshwater receiving water bodies
above tidal influence and therefore comparisons were made to freshwater water quality objectives/criteria.

Aquatic Life vs. Human Health - Comparisons were primarily made to objectives/criteria for the
protection of aquatic life, not objectives/criteria for the protection of human health to support the
consumption of water or organisms. This decision was based on the assumption that water and
organisms are not likely being consumed from the creeks monitored.
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Acute vs. Chronic Objectives/Criteria - For POC monitoring required by provision C.8.e, data were
collected in an attempt to develop more robust loading estimates from small tributaries. Therefore,
detecting the concentration of a constituent in any single sample was not the primary driver of POC
monitoring. Monitoring was conducted during episodic storm events and results do not likely represent
long-term (chronic) concentrations of monitored constituents. POC monitoring data were therefore
compared to “acute” water quality objectives/criteria for aquatic life that represent the highest
concentrations of an analyte to which an aquatic community can be exposed briefly (e.g., 1-hour) without
resulting in an unacceptable effect. For analytes for which no water quality objectives/criteria have been
adopted, comparisons were not made.

It is important to note that acute water quality objectives or criteria have only been promulgated for a
small set of analytes collected at POC monitoring stations. These include objectives for trace metals (i.e.,
copper, selenium and total mercury). Table 5.2 provides a comparison of data collected in Water Years
2012 and 2013 to applicable numeric water quality objectives/criteria adopted by the San Francisco Bay
Water Board or the State of California for these analytes.

All samples collected in Water Years 2012 and 2013 were below applicable numeric water quality
objectives (i.e., freshwater acute objective for aquatic life) for mercury and selenium. Stormwater
management activities are currently underway for mercury (via MRP provision C.11) and selenium (via
MRP provision C.14).

Samples with copper concentrations above the objective were collected from the Sunnyvale East
Channel in both years and from Guadalupe River in Water Year 2013. Management actions designed to
reduce the impacts of copper on local receiving waters are currently underway via provision C.13 of the
MRP.

For all other analytes measured via POC monitoring (e.g., pyrethroid pesticides and polycyclic aromatic
hydrocarbons), the State of California has yet to adopt numeric water quality objectives applicable to
beneficial uses of interest. For these analytes, an assessment of compliance of applicable water quality
standards cannot be conducted at this time. Descriptive statistics of these results are included in

Appendix D1.
Table 5.2. Comparison of Water Year 2012 and 2013 POC (loads) monitoring data to applicable numeric water quality
objectives.
Freshwater Acute # Samples > Objective
: Water Quality : Sunnyvale East .
Analyte Fraction Objective for Aquatic Unit Channel Guadalupe River
Lifea 2012 2013 2012 2013
Copper Dissolved 13 pg/L 12 2/3 0/3 2/3
Selenium Total 20 ug/L 0/2 0/3 0/3 0/3
Mercury Total 2.1 pg/L 0/10 0/10 0/12 0/12

a San Francisco Bay Water Quality Control Plan (SFRWQCB 2011)

b The copper water quality objective is dependent on hardness; therefore, comparisons were made based on hardness
values of samples collected synoptically with samples analyzed for copper. The objective presented in the table is
based on a hardness of 100 mg/L.
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5.1.2 Summary of Toxicity Testing Results

In addition to comparisons of data for specific analytes, the results of toxicity testing conducted on water
samples collected during storm events in Water Years 2012 and 2013 were also evaluated in the context
of adopted water quality objectives. Toxicity testing was conducted at each POC monitoring station using
four different types of test organisms:

e Pimephales promelas (freshwater fish)

e Hyalella azteca (amphipod)

e Ceriodaphnia dubia (crustacean)

e Selenastrum capricornutum (algae)

Both acute and chronic endpoints were recorded. A summary of toxicity results is presented in Table 5.3.

Table 5.3. Summary of Water Year 2012 and 2013 toxicity testing results for SCVURPPP POC monitoring stations.

Hvalella Selenastrum
Pimephales promelas y Ceriodaphnia dubia capricornutu
azteca m
Receiving Water o N N S o S
Significant Significant Significant Significant Significant Significant
Reductionin [ Reductionin | Reductionin [ Reductionin || Reduction in Reduction in
Survival Growth Survival Survival Reproduction Growth
Water Year 2012 | 2013 || 2012 | 2013 || 2012 | 2013 | 2012 | 2013 || 2012 | 2013 | 2012 | 2013
East Sunnyvale o2 | o2 | o2 | o2 | 22 | 22| o2 | o2 | o2 | o2 | o2 | o
Channel
Guadalupe River 0/3 0/3 0/3 0/3 213 0/3 0/3 0/3 0/3 1/3 0/3 0/3
Total 0/5 0/5 0/5 0/5 4/5 2/5 0/5 0/5 0/5 1/5 0/5 0/5
5 .
oof Samples with | o0 | g0 | 005 | 096 | 80% | 40% | 0% | 0% | 0% | 20% | 0% | ow
Significant Toxicity

Of the organisms exposed to water collected from SCVURPPP POC monitoring stations in Water Years
2012 and 2013, consistent toxicity was only observed for the amphipod Hyalella azteca (80% in Water
Year 2012 and 40% in Water Year 2013). For all other organisms, only one toxic endpoint was observed
(Ceriodaphnia dubia in Guadalupe River, 2013).

Observations of toxicity to H. azteca are similar to those from recent wet weather monitoring conducted in
Southern California (Riverside County 2007, Weston Solutions 2006), the Imperial Valley (Phillips et al.
2007), the Central Valley (Weston and Lydy 2010), and the Sacramento-San Joaquin Delta (Werner et
al., 2010), where follow up toxicity identification evaluations indicated that pyrethroid pesticides were
almost certainly the cause of the toxicity observed. Based on recent studies conducted in California
receiving waters, pyrethroid pesticides have also been identified as the likely current causes of sediment
toxicity in urban creeks (Ruby 2013, Amweg et al. 2005, Weston and Holmes 2005, Anderson et al.
2010). These results are not unexpected given that H. azteca is considerably more sensitive to
pyrethroids than other species tested as part of the POC monitoring studies (Palmquist 2008).

To further explore the potential causes of toxicity to H. azteca in the six samples, pyrethroid

concentrations in samples collected at the same time as those exhibiting toxicity were compiled and
compared to thresholds (i.e., LC50s) known to be lethal to H. azteca. LC50s were identified through a
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results of these comparisons are provided in Table 5.4.

Table 5.4. Water quality samples with observed toxicity to Hyalella Azteca and concentrations of pesticides detected.

g )
- = = £ £
Receiving Sample B o =1 = = = =
Water Date L9 £ £ £ 2 = >
sN| §E |22| 82| 882 | ez | &2
£z £ | 58|58 | 382 82| 38
LC50 (ng/L) e 2.3 2.3 100 48.9¢ 2100¢
3/25/12 10% - 5.79 21
Sunnyvale East | 413112 87.5% 8.0 142 209 11
Channel 11/29/12 74% 8.7 8.8 3.2 3.8 22 19
12/2/12 68% 18 22 5.2 3.6 43
) 1/21/12 84% 12.8 211 20.2
Guadalupe River
3/28/12 87.5% - 0.704 19.5 13

a As reported by D. Weston, University of California, Berkeley.
b LC50 values for Hyalella Azteca unavailable. LC50 values listed are for Daphnia magna as reported by Xiu et al. (1989)

¢ Brander et al. (2009)
d USEPA (2012)
Dashed represent concentrations less than method detection limits.

Results suggest that the concentration of one or more pyrethroid pesticides was above levels known to
cause significant reduction in the survival to H. azteca. Specifically, observed concentrations of bifenthrin
were greater than LC50s in all but two of the six samples collected at the same time that significant

toxicity was observed.

Given the results of previous toxicity studies conducted in receiving waters throughout California, it
appears highly likely that pyrethroids could have caused toxicity to H. azteca observed in Water Year
2012 and possibly Water Year 2013. Management actions designed to reduce the impacts of pesticide-
related toxicity are outlined in the TMDL and Water Quality Attainment Strategy for Diazinon and
Pesticide-related Toxicity in Urban Creeks TMDL, and are currently underway via provision C.9 of the

MRP.

% Adverse effects concentrations for pyrethroids presented in Table 5.4 are not adopted water quality objectives and should not be
used to draw conclusions about compliance with water quality standards. The comparison contained in this table is only intended to
facilitate an evaluation of the potential need for further evaluation of the stressors causing the toxicity.
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6.0 LONG-TERM TRENDS MONITORING (C.8.E)

In addition to POC loads monitoring, Provision C.8.e requires Permittees to conduct long-term trends
monitoring to evaluate if stormwater discharges are causing or contributing to toxic impacts on aquatic
life. Required long-term monitoring parameters, methods, intervals and occurrences are included as
Category 3 parameters in Table 8.4 of the MRP, and prescribed long-term monitoring locations are
included in Table 8.3. Similar to creek status and POC loads monitoring, long-term trends monitoring was
scheduled to begin in October 2011 for RMC participants.

As described in the RMC Creek Status and Trends Monitoring Plan (BASMAA 2011b), the State of
California’s Surface Water Ambient Monitoring Program (SWAMP) through its Statewide Stream Pollutant
Trend Monitoring (SPoT) Program currently monitors the seven long-term monitoring sites required by
Provision C.8.e.ii. Sampling via the SPoT program is currently conducted at the sampling interval
described in Provision C.8.e.iii in the MRP. The SPoT program is generally conducted to answer the
management question:

*  What are the long-term trends in water quality in creeks?

Based on discussions with Region 2 Water Board (SWAMP) staff, RMC participants are complying with
long-term trends monitoring requirements described in MRP provision C.8.e via monitoring conducted by
the SPoT program. This manner of compliance is consistent with the MRP language in provisions C.8.e.ii
and C.8.a.iv. RMC representatives coordinate with the SPoT program on long-term monitoring to ensure
MRP monitoring and reporting requirements are addressed. Additional information on the SPoT program
can be found at http://www.waterboards.ca.gov/water_issues/programs/swamp.

A technical report emphasizing data collected in 2009 and 2010 (but summarizing results from 2008
through 2011) was published in March 2013 (Anderson et al. 2012). The statewide network of SPoT sites
includes two stations in Santa Clara County at the base of large watersheds (Figure 1.1). One of the
SPoT stations is just downstream of a MRP Provision C.8.c Creek Status monitoring station on Coyote
Creek. The other is located with the POC Loadings station on Guadalupe River. Stream sediments were
collected 2008, 2009, and 2010 during summer base flow conditions. Sediments were analyzed for a
suite of water quality indicators including toxicity with Hyalella azteca, organic contaminants
(organophosphate, organochlorine, pyrethroid pesticides, and PCBs), trace metals, total organic carbon
(TOC), and polycyclic aromatic hydrocarbons (PAHs) and polybrominated diphenyl ethers (PBDESs).

The SPoT report (Anderson et al. 2013) summarizes the data on statewide and regional scales. In
addition, pollutant concentrations are correlated to land use characteristics and bioassessment data. The
SPoT report made the following statewide conclusions:

o Sediment toxicity remained relatively stable between 2008 and 2011.

e Pyrethroids demonstrated an increasing trend in detections and concentrations between 2008
and 2010 with bifenthrin being the most commonly detected pyrethroid in 2008 and 2010 SPoT
sediment samples.

e There was a general decrease in DDT, PCB, and organophosphate pesticides detections over
the three year period (2008 to 2010).

e Detections and concentrations of PAHs, PBDEs, and metals remained constant over the three
year period (2008 to 2010).

e There is a significant relationship between land use and stream pollution.

SCVURPPP queried the SWAMP database for two Santa Clara County sites (205COY060 — Coyote
Creek, and 205GUA020 — Guadalupe Creek) and evaluated the data using the same methods used to
evaluate MRP Provision C.8.c sediment data. Threshold Effect Concentration (TEC) (Table 6.1) and
Probable Effect Concentration (PEC) quotients (Table 6.2) as defined in MacDonald et al. (2000) were
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calculated for all non-pyrethroid constituents. In addition, and pyrethroid Toxic Unit (TU) equivalents
(Table 6.3) were calculated using TOC-normalized data and LC50 values from Maund et al. (2002) and
Amweg et al. (2005). Some of the calculated numbers for TEC quotients, PEC quotients, and pyrethroid
TU equivalents may be artificially elevated due to the method used to account for filling in non-detect data
(e.g., concentrations equal to one-half of the respective laboratory method detection limits were
substituted for non-detect data).

Table 6.1. Threshold Effect Concentration (TEC) quotients for sediment chemistry constituents measured by SPoT at Santa
Clara County stations. Bolded values exceed 1.0.

site ID — Creek 205C0OY060 — Coyote Creek 205GUA020 — Guadalupe Creek
sample Date TEC 6/17/2008 6/16/2009 6/30/2010 | 6/17/2008 6/30/2010

Fine Sediment Metals (mg/kg DW)
Arsenic 9.79 0.95 0.81 0.96 0.92 0.78
Cadmium 0.99 0.67 0.57 0.63 1.2 1.3
Chromium 43.4 3.0 2.7 2.7 4.9 3.9
Copper 31.6 1.8 1.8 1.8 2.2 2.5
Lead 35.8 1.1 0.91 0.99 1.7 1.6
Mercury 0.18 0.92 1.4 1.5 12 17
Nickel 22.7 4.8 4.3 4.3 5.6 6.3
Zinc 121 1.7 1.7 1.7 2.5 2.4
PAHSs (ng/kg DW)
Anthracene 57.2 0.2 2.4 0.1° 0.6 0.4
Fluorene 77.4 1.4 9.9 0.03 3.0 0.1
Naphthalene 176 0.4 2.5 0.04 0.8 0.1
Phenanthrene 204 1.1 10.2 0.1 2.7 0.8
Benz(a)anthracene 108 0.3 3.8 0.1 1.1 1.4
Benzo(a)pyrene 150 0.3 2.6 0.1 1.3 0.9
Chrysene 166 1.2 7.1 0.2 2.4 1.7
Dibenz[a,h]anthracene 33.0 0.5 3.7 0.2 1.0 2.1
Fluoranthene 423 0.4 2.4 0.1° 2.3 1.2
Pyrene 195 0.5 0.002° 0.2 0.003? 2.3
Total PAHs 1,610 0.9 5.6° 0.1° 2.5 1.5°
Pesticides (ug/kg DW)
Chlordane 3.24 5.62 2.81 1.30° 4.73 3.67
Dieldrin 1.90 1.15 0.57 0.26° 1.35 0.26°
Endrin 2.22 0.09° 0.17° 0.23° 0.10° 0.23°
Heptachlor Epoxide 2.47 0.11° 0.08° 0.20° 0.12° 0.20°
Lindane (gamma-BHC) | 2.37 0.07° 0.08° 0.21° 0.08° 0.21°
Sum DDD 4.88 3.29 1.86 0.74° 3.77 1.31°
Sum DDE 3.16 6.10° 3.98° 1.77° 5.71° 2.63°
Sum DDT 4.16 1.48"° 0.76° 0.24° 1.55° 0.24°
Total DDTs 5.28 8.13" 4.90° 1.93° 8.71° 2.97°

? Concentration was below the method detection limit (MDL). TEC quotient calculated using % MDL.
®TEC quotient calculated from concentration below the reporting limit (DNQ-flagged).
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TEC and PEC quotients for sediment concentrations of metals, PAHs, and organic contaminants at the
Santa Clara County SPoT stations are generally higher than those calculated for Creek Status monitoring
(Provision C.8.c. of the MRP) which was conducted in the same watersheds. These results may illustrate
the ongoing movement of fine sediment and variability in sources.

Table 6.2. Probable Effect Concentration (PEC) quotients for sediment chemistry constituents measured by SPoT at Santa
Clara County stations. Bolded values exceed 1.0.

site ID — Creek 205COY060 — Coyote Creek 205GUA020 — Guadalupe Creek
sample Date PEC 6/17/2008 6/16/2009 6/30/2010 | 6/17/2008 6/30/2010

Fine Sediment Metals (mg/kg DW)
Arsenic 33.0 0.28 0.24 0.28 0.27 0.23
Cadmium 4.98 0.13 0.11 0.12 0.24 0.25
Chromium 111 1.2 1.1 1.0 1.9 1.5
Copper 149 0.38 0.38 0.38 0.47 0.52
Lead 128 0.31 0.25 0.28 0.48 0.46
Mercury 1.06 0.16 0.23 0.25 2.0 2.9
Nickel 48.6 23 2.0 2.0 2.6 2.9
Zinc 459 0.44 0.44 0.44 0.65 0.64
PAHSs (ng/kg DW)
Anthracene 845 0.011 0.16 0.004° 0.038 0.025
Fluorene 536 0.20 1.4 0.0049 0.43 0.012
Naphthalene 561 0.14 0.78 0.012 0.25 0.029
Phenanthrene 1170 0.20 1.8 0.020 0.47 0.15
Benz(a)anthracene 1050 0.029 0.39 0.0094 0.11 0.14
Benzo(a)pyrene 1450 0.032 0.27° 0.0079 0.13° 0.093
Chrysene 1290 0.16 0.91 0.020 0.31 0.22
Fluoranthene 2230 0.080 0.45° 0.016" 0.44 0.22
Pyrene 1520 0.066 0.0002 0.029 0.00038 0.29
Total PAHs 22,800 0.062 0.40° 0.010° 0.17 0.11°
Pesticides (ng/kg DW)
Chlordane 17.6 1.0 0.52 0.24° 0.87 0.68
Dieldrin 61.8 0.035 0.018 0.0081° 0.041 0.0081°
Endrin 207.0 0.001° 0.0019° 0.0024° 0.0011° 0.0024°
Heptachlor Epoxide 16 0.018° 0.012° 0.031° 0.019° 0.031°
Lindane (gamma-BHC) | 4.99 0.033° 0.039° 0.10° 0.036° 0.10°
Sum DDD 28 0.57 0.32 0.13° 0.66 0.23"
Sum DDE 31.3 0.62° 0.40° 0.18° 0.58" 0.27°
Sum DDT 62.9 0.10° 0.050° 0.016° 0.10° 0.016°
Total DDTs 572 0.075° 0.045° 0.018° 0.080° 0.027°

¥ Concentration was below the method detection limit (MDL). TEC quotient calculated using % MDL.
®TEC quotient calculated from concentration below the reporting limit (DNQ-flagged).
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stations.
site ID — Creek 205COY060 — Coyote Creek 205GUA020 — Guadalupe Creek
LC50
sample Date (ng/gdw) | 6/17/2008 | 6/16/2009 6/30/2010 | 6/17/2008 6/30/2010
Pyrethroid
Bifenthrin 0.52 0.63° 0.020° 0.68 0.52 0.50
Cyfluthrin 1.08 0.026° 0.038° 0.089 0.02° 0.13
Cypermethrin 0.38 0.074° 0.11° 0.35 0.049° 0.011°
Deltamethrin 0.79 0.036° 0.052° 0.046" 0.023° 0.0053°
Esfenvalerate 1.54 0.0092° 0.013° 0.0075° 0.0060° 0.0027°
Lambda-Cyhalothrin 0.45 0.12° 0.046° 0.092 0.22 0.13
Permethrin 10.83 0.039° 0.0047° 0.011 0.0083° 0.0081
Sum of Toxic Unit _ 0.94 0.28 1.27 0.84 0.78

Equivalents per Site

? Concentration was below the method detection limit (MDL). TEC quotient calculated using % MDL.

®TEC quotient calculated from concentration below the reporting limit (DNQ-flagged).
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7.0

SEDIMENT DELIVERY ESTIMATE/BUDGET (C.8.E.VI)

Provision C.8.e.vi of the MRP requires Permittees to develop a design for a robust sediment delivery
estimate/sediment budget in local tributaries and urban drainages, and implement the study by July 1,
2012. The purpose of the sediment delivery estimate is to improve the Permittees’ ability to estimate
urban runoff contributions to loads of POCs, most of which are closely associated with sediment. To
determine a strategy for a robust sediment estimate/budget, BASMAA representatives reviewed recent
sediment delivery estimates developed by the RMP, and determined that these objectives would be met
effectively through sediment-specific submodeling with the Regional Watershed Spreadsheet Model
(RWSM), under the ongoing oversight of the RMP Sources Pathways Loadings Work Group and the
Small Tributaries Loading Strategy (STLS) Work Group.

The implementation of the sediment delivery/budget study was designed to occur in coordination with the
STLS Multi-Year Plan, with funding from both the RMP and BASMAA regional projects. Sediment-specific
model developments included:

Literature-based refinement of land-use based Event Mean Concentrations;

Development of a sub-model incorporating bedrock type, hillslope and convergence processes,
and level /age of urbanization;

Incorporation and calibration of specific watershed sediment loads calculated from available
USGS gauge data or previous monitoring stations; and

Coordination of sediment submodeling with RWSM model development for PCBs and mercury

Mapping of areas upstream of reservoirs and application of estimated delivery ratios to adjust
modeled loads for storage of sediment within watersheds

BASMAA-funded activities included:

Sensitivity analyses and evaluation of weaknesses in the initial set of sediment runoff coefficients
for the RWSM;

Implementation of high-priority improvements and convening a panel of local experts to provide
input on the geological bases for model coefficients;

Analysis of results of calibration on modeled sediment estimates and model loads; and

Development of a RWSM geoprocessing tool to incorporate the sediment model structure and its
parameterization from locally derived land use/geological sediment erosion coefficients and
equations.

SFEI produced annual progress reports on overall RWSM development and provided a June 2013
internal update to BASMAA on the sediment model. In December 2013, SFEI distributed for STLS review
a draft report section with preliminary results of the RWSM models for PCBs and mercury, which apply
coefficients based on particle concentrations to the estimates of suspended sediment loadings from the
modeled watersheds. SFEI noted that the sediment model remains unverified and the parameterization
calibration runs would potentially be improved by the addition of a climatic parameter as recommended by
the expert panel.

The initial results of the sediment-associated portion of the RWSM are planned for further development in
2014. An update will be submitted with the SCVURPPP’s WY2014 Urban Creek Monitoring Report,
which will be completed on March 15, 2015.
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8.0 EMERGING POLLUTANTS (C.8.E.VII)

Provision C.8.e.vii of the MRP requires Permittees to develop a work plan and schedule for initial loading
estimates and source analyses for contaminants of emerging concern (CECs). Contaminants that are
mentioned in the MRP include: endocrine-disrupting compounds, PFOS/PFAS (Perfluorooctane
Sulfonates (PFOS), Perfluoroalkyl sulfonates (PFAS), and NP/NPEs (nonylphenols/nonylphenol esters -
estrogen-like compounds). The work plan developed by Permittees is to be implemented in the next
Permit term.

Consistent with these requirements, Permittees (via Countywide Stormwater Programs) have and will
continue to coordinate the investigation and significance of CECs with the San Francisco Bay Regional
Monitoring Program for Water Quality (RMP). As such, Permittees have participated in the development
and funding of a CEC strategy entitled “Contaminants of Emerging Concern in San Francisco Bay: A
Strategy for Future Investigations” (Sutton et.al. 2013). Consistent with the CEC strategy, Permittees
have also participated in the development and implementation of the following work plans, which are
consistent with provision C.8.e.vii:

e Monitoring Alternative Flame Retardants in SF Bay Water, Sediment and Biota (Sutton and
Sedlak 2013);

e Monitoring Alternative Flame Retardants in SF Bay Water, Sediment, and Biota: Pathway
Characterization — Wastewater and Stormwater (Sutton and Sedlak 2013); and

e Special two-year study of Bioanalytical tools entitled Linkage of in Vitro Assay Results with in Vivo
End Points (Denslow et.al, 2012).

In addition, Permittees have and continue to participate in the broader Statewide CEC investigation and
monitoring efforts through RMP coordination with the State Water Board’s contractor, the Southern
California Coastal Water Research Project (SCCWRP).

Summary tables that illustrate the relationship between CECs of high priority to the broader statewide
effort and the RMP strategy are included as Tables 8.1-8.3. During the next Permit term, Permittees
intend to continue to work with the RMP staff and update the current CEC strategy as needed based on
the significance of the results of the various ongoing investigations. In addition, the need for the
development of preliminary loading estimates as well as source analyses will be considered as part of the
CEC strategy updates and investigatory results.

FINAL Main Body 3_15_14.docx 37



SCVURPPP Integrated Monitoring Report, Part A

Table 8.1. San Francisco Bay Regional Monitoring Program’s CEC Pilot Monitoring Work Plan Approach - Receiving Waters,
Sediment, and Tissue (Relative to SWRCB Panel Guidance).

Compound1

San
Francisco
Bay

Risk level’

SWRCB Panel Guidance

Embayment Water /
Sediment/Tissue®

RMP Approach

Bis(2-ethylhexyl)

Widely detected at low level in surface water, tissue,
and sediment. Below available effects thresholds for

phthalate (PPCP) NA/NA/NA sediment. Uncertainty regarding the applicability of
thresholds to Bay data.

. ND samples; DL high. Consider re-sampling using lower
SRl S (AHE DR DLs. BPA is included in RMP Bioanalytical study4.
Bifenthrin (pesticide) 1] M/M/NA Hydrophob.lc; based on Bay sediment concentrations,

expect ND in water
Exceed low apparent effects threshold values in
Butylbenzyl phthalate NA/NA/NA sediment but high uncertainty regarding the
(PPCP) application of these thresholds to the Bay. ND in
mussel tissue.
Permethrin (pesticide) " M/M/NA Hydrophob.lc; based on Bay sediment concentrations,
expect ND in water
Estrone (hormone) NA/NA/NA No Bay data. Included in RMP Bioanalytical study4
Ibuprofen (PPCP) Il NA/NA/NA Mostly ND in pilot study. Low priority.
17-beta estradiol M/NA/NA No Bay data. Include in bioanalytical tools.
(hormone)
Detected in Bay samples from 1999-2000 and in later
Galaxolide ~-HHCB " M/NA/NA Bay POCIS passive sampling study. Included in RMP
(PPCP) Bioanalytical study4. Special study of PPCPs under
consideration.
Diclofenac (PPCP) NA/NA/NA No data. RMP reviewing as part of PPCP paper.
Detected in water, sediment and tissue. Included in

-N Iph | (PPCP ] NA/NA/NA !
p-Nonylphenol (PPCP) /NA/ RMP Bioanalytical study4.

PBDE-47 and 99 (flame Analyzed ex.tensweIY |r1 weter, se.dlment a.nd tissue.

retardants) 11 NA/M/M Concentrations declining in multiple species. Prepared
summary report on 10 years of RMP data’.

Fipronil I M/M/NA Monitored in sediment and water (pilot study).
Detected in elevated concentrations in seals and bird

PFOS (PFAS) 1] NA/M/M eggs. Continue monitoring in tissue (bird/seal).
Consider evaluating effluent and sediments

Triclosan (PPCP) 1] NA/NA/NA Low to ND in sediment. ND in water and mussels.

Non-PBDE Flame | RMP RMP special study; see note 6 below (RMP special

Retardants®

study plan and addendum dated June 2013 )

1 — Chlorpyrifos not included in monitoring — see SWRCB Panel September 2013 meeting notes and rationale

2 — Risk Levels (for San Francisco Bay Receiving Waters): Tier IV (High Concern), Tier Il (Moderate Concern), Tier Il (Low Concern), and Tier | (Possible Concern); see RMP
report “Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations,” Contribution 700, 2013.

3 - NA = Not Applicable, M = Monitoring suggested

4 — See RMP Detailed Workplan 2014, December 2013

5- PBDE Synthesis Report. Draft 2013.
6 — Additional SF Bay CEC special study; see discussion and rationale in “Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations,”
Contribution 700, 2013; RMP Study Plan “Monitoring Alternative Flame Retardants in SF bay Water, Sediment and Biota” Sutton and Sedlak, June 2013; and RMP addendum
“Monitoring Alternative Flame Retardants in SF Bay Water, Sediment, and Biota: Pathway Characterization — Wastewater and Stormwater,” Sutton and Sedlak, June 2013.
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Table 8.2. San Francisco Bay Regional Monitoring Program’s CEC Pilot Monitoring Work Plan Approach — Wastewater
Treatment Plant Effluent (Relative to SWRCB Panel Guidance).

Compound1

San
Francisco
Bay
Risk level®

SWRCB Panel Guidance
Embayment Water /
Sediment/Tissue®

RMP Approach

Retardants®

Bis(2-ethylhexyl) | NA Consider monitoring in concert with butylbenxyl

phthalate (PPCP) phthalate?

Bisphenol A (PPCP) | Included in RMP Bioanalytical study4

Bifenthrin (pesticide) 1l M Effluent from 32 facilities have been monitored for
pyrethroids. Report pending (Jan 2014).

Butylbenzyl phthalate | NA Under consideration to analyze?

(PPCP)

Permethrin (pesticide) 1l M Effluent from 32 facilities have been monitored for
pyrethroids. Report pending (Jan 2014).

Estrone (hormone) | M Included in RMP Bioanalytical study4

lbuprofen (PPCP) 1] NA Mostly ND in pilot study in Bay.

17-beta estradiol NA No data. Address using bioanalytical tools

(hormone)

Galaxolide -HHCB 1l M Included in RMP Bioanalytical study4

(PPCP)

Diclofenac (PPCP) NA No data. Conducting review of PPCPs.

p-Nonylphenol (PPCP) 1} NA Included in RMP Bioanalytical study4

PBDE -47 and 99 1] M Declining concentrations; Not a high priority to

(flame retardants) monitor in effluent due to use restrictions’

Fipronil 1} NA Depending on water results, consider effluent?

PFOS (PFAS) 1] M Consider monitoring PFOS and precursors in effluent?

Triclosan (PPCP) 1l NA Not a high priority because low levels observed in Bay
sediments.

Non-PBDE Flame | RMP RMP special study; see note 6 below (RMP special

study plan and addendum dated June 2013 )

1 — Chlorpyrifos not included in monitoring — see SWRCB Panel September 2013 meeting notes and rationale

2 —Risk Levels (for San Francisco bay Receiving Waters): Tier IV (High Concern), Tier Ill (Moderate Concern), Tier |l (Low Concern), and Tier | (Possible Concern); see RMP
report “Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations,” Contribution 700, 2013.

3 - NA = Not Applicable, M = monitoring suggested

4 — See RMP Detailed Workplan 2014, December 2013

5- PBDE Synthesis Report. Draft 2013.
6 — Additional SF Bay CEC special study; see discussion and rationale in “Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations,”
Contribution 700, 2013; RMP Study Plan “Monitoring Alternative Flame Retardants in SF bay Water, Sediment and Biota” Sutton and Sedlak, June 2013; and RMP addendum
“Monitoring Alternative Flame Retardants in SF Bay Water, Sediment, and Biota: Pathway Characterization — Wastewater and Stormwater,” Sutton and Sedlak, June 2013
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Table 8.3. San Francisco Bay Regional Monitoring Program’s CEC Pilot Monitoring Work Plan Approach — Urban Creeks
(Stormwater) (Relative to SWRCB Panel Guidance).

Frast'|ac?sco SWRCB Panel Guidance
Compound1 Bay Embayment Water / RMP Approach
. - 3
Risk level? Sediment/Tissue
Bis(2-ethylhexyl) Il NA NA
phthalate (PPCP)
Bisphenol A (PPCP) Il M NA
Bifenthrin (pesticide) IV (UC) M Monitoring in urban creeks (UC)
Butylbenzyl phthalate | NA NA
(PPCP)
Permethrin (pesticide) IV (UC) M Monitoring in urban creeks (UC)
Estrone (hormone) | M NA
Ibuprofen (PPCP) 1l M NA
17-beta estradiol | M NA
(hormone)
Galaxolide -HHCB Il M NA
(PPCP)
Diclofenac (PPCP) M NA
p-Nonylphenol (PPCP) 1] NA NA
PBDE -47 and 99 ] M Monitoring in urban creeks (UC)
(flame retardants)
Fipronil 1} M Monitoring in urban creeks (UC)
PFOS (PFAS) 1] M Have monitored in the past (see Houtz and Sedlak
2012)
Triclosan (PPCP) Il M NA
Non-PBDE Flame | RMP RMP special study; see note 4 below (RMP special
Retardants’ study plan and addendum dated June 2013 )

1 — Chlorpyrifos not included in monitoring — see SWRCB Panel September 2013 meeting notes and rationale

2 —Risk Levels (FOR San Francisco Bay Receiving Waters): Tier IV (High Concern), Tier lll (Moderate Concern), Tier Il (Low Concern), and Tier | (Possible Concern); see RMP
report “Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations,” Contribution 700, 2013.

3 - NA = Not Applicable, M = monitoring suggested

4 — See RMP Detailed Workplan 2014, December 2013

5- PBDE Synthesis Report. Draft 2013.

6 — Additional SF Bay CEC special study; see discussion and rationale in “Contaminants of Emerging Concern in San Francisco Bay: A Strategy for Future Investigations,”
Contribution 700, 2013; RMP Study Plan “Monitoring Alternative Flame Retardants in SF bay Water, Sediment and Biota” Sutton and Sedlak, June 2013; and RMP addendum
“Monitoring Alternative Flame Retardants in SF Bay Water, Sediment, and Biota: Pathway Characterization — Wastewater and Stormwater,” Sutton and Sedlak, June 2013
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9.0 CITIZEN MONITORING AND PARTICIPATION (C.8.F)

Provision C.8.f requires Permittees to encourage citizen monitoring, make reasonable efforts to seek out
citizen and stakeholder information when reporting monitoring data, and demonstrate annually that they
have encouraged citizen and stakeholder observations and reporting of waterbody conditions.

In Water Year 2012 and 2013, SCVURPPP, City of Sunnyvale, City of Cupertino and City of Mountain
View continued to assist the Stevens Permanente Creek Watershed Council (SPCWC) in implementing a
grant that funds a volunteer monitoring program. The SPCWC, which is now coordinated through Acterra
(a non-profit organization that assists in managing community-based environmental activities), is
generally focused on coordinating volunteer water quality monitoring, benthic macroinvertebrate
bioassessments, habitat restoration projects, and general outreach and education. The grant was
received by the SPCWC for funding under the Santa Clara Valley Water District's (SCVWD) Watershed
Stewardship Grant Program. The grant application was accepted by the SCVWD and the volunteer
monitoring program was implemented in 2011 and 2012. In support of the volunteer monitoring program,
SCVURPPP provided the following in[1kind services (in addition to Permittee support): 1) technical
support for the implementation of both field and laboratory methods and equipment used by volunteers; 2)
reviewing and commenting on monitoring data results and summary reports; 3) participation in SPCWC
meetings and events; and 4) promotion of SPCWC sponsored activities through the SCVURPPP website
and/or other electronic media.

Subsequent to completion of the grant-funded project SCVURPPP and Permittees have continued to
encourage volunteer monitoring in Santa Clara County. For example, the City of Palo Alto is collaborating
with Acterra to engage volunteers in monitoring surface water quality at key locations in Palo Alto creeks
to provide some indication of the water’s ability to support aquatic life. SCVURPPP and Permittee staff
have met and plan to continue to coordinate with Acterra on volunteer monitoring and provide technical
advice and support.
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10.0 MONITORING COSTS, BENEFITS AND
RECOMMENDATIONS

Water quality monitoring required by provision C.8 of the MRP is intended to assess the condition of
water quality in the Bay area receiving waters (creeks and the Bay); identify and prioritize stormwater
associated impacts, stressors, sources, and loads; identify appropriate management actions; and detect
trends in water quality over time and the effects of stormwater control measure implementation. On behalf
of Permittees, SCVURPPP conducts creek water quality monitoring and monitoring projects in the Santa
Clara Valley (Lower South Bay) in collaboration with the Regional Monitoring Coalition (RMC), and
actively participates in the San Francisco Bay Regional Monitoring Program (RMP), which focuses on
assessing Bay water quality and associated impacts. This section provides a summary of monitoring
costs and benefits, and provides recommendations for future monitoring activities per the next NPDES
permit.

10.1 Monitoring Cost Summary

Table 10.1 presents costs to implement provision C.8 of the MRP that have been expended to-date (FY
2010-11 through FY 2012-13) or are budgeted (FY 2013-14 through 2014-15) by Permittees that
comprise SCVURPPP.* Costs presented include all aspects of implementing provision C.8, including
monitoring program coordination and management, program/project planning, sample and data collection,
laboratory analyses, quality assurance/control, data evaluation and analysis, data interpretation and
reporting, and information management. Direct financial contributions to the RMP by the SCVURPPP on
behalf of Permittees and NPDES permit fee surcharges used to fund the State’s Surface Water Ambient
Monitoring Program (SWAMP) are also included.

During the MRP permit term, SCVURPPP has expended considerable resources (~$4.9 M) towards
complying with water quality monitoring requirements described in provision C.8. Average annual costs to
Permittees are roughly $990,000. These costs generate information designed to answer core
management questions outlined in the MRP. A qualitative evaluation of the costs and benefits of the data
collected via provision C.8, in terms of our ability to answer core management questions, is provided in
Table 10.2 and discussed in the following section. The results of this evaluation are also considered in
the recommendations for future monitoring described in section 10.3.

* Costs presented do not include costs incurred by Permittees to implement other water quality monitoring activities and programs
required by other NPDES permits issued to Permittees (e.g., POTW monitoring, Aquatic pesticide application monitoring, stream
maintenance program monitoring, etc.)
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Table 10.1. Water quality monitoring cost summary for implementing MRP provision C.8 during the term of the permit.

Requirement Associated MRP Costs Per MRP Average per % of
9 Subprovisions (5-year) Term Fiscal Year Costs
San Francisco Bay Estuary Receiving Water o
Monitoring (SFEI/RMP Fees) C.8.b $1,038,040 $ 207,608 21%
Creek Status Monitoring C.8.c $1,158,013 $ 231,603 23%
I\/.Ic.)nltorlng F’rOJ.ects (e.g. Source/Stressor ID) & c8.df $510,991 $102,198 10%
Citizen Monitoring Encouragement
POC Loads and Long-Term Trends Monitoring C.8.e $1,228,519 S 245,704 25%
Data Management, QA/QC and Reporting C.8.c,d,e,g,h $ 739,507 $ 147,901 15%
NPDES Surcharge - Surface Water Ambient o
Monitoring Program (SWAMP) NA $264,614 $52,922 5%
Totals $4,939,684 $987,936 100%
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Table 10.2. Qualitative cost-benefit evaluation of monitoring conducted under MRP provision C.8.

Requirement

C.8

Relative Costs of
Implementing

Relative Benefit
Towards Answering
Core Management

Notes/Comments

Subprovisions Provision .
($ - $3$9) Questions
(V-vvvVv)
. Provided useful information on the status and trends water quality in the Bay.
San Francisco Bay Estuary - . Lo . .
. o C.8.b $$SS vy Attempt to focus monitoring on high priority issues remains an on-going
Receiving Water Monitoring . .
challenge. Moderate costs to the benefits provided.
Provided useful information on the status of water quality in and the biological
Creek Status Monitoring C8c 8848 IS c.on.dition of,.urban cr.eeks. Mapy parameters monitored, however, provic.ied
limited new information to assist managers. Moderate costs to the benefits
provided.
Source/stressor identification studies are challenging due to the lack of
Stressor/Source Identification . methods available to determine which aspects of creek physical habitat provide
. C.8.d.i $$$ vV ) ; .
Studies most stress and sources of impacts associated with complex watershed/runoff
processes. Moderate costs to the benefits provided.
Provided useful information on the performance of specific stormwater
BMP Effectiveness Investigation C.8.d.i ) 44 treatment devices, but costs were relatively high compared to overall benefit.
Moderate costs to the benefits provided.
Limited usefulness to stormwater managers, but provided some new
Geomorphic Project C.8.d.ii ) v information for potential future channel restoration projects. High costs to the
benefits provided.
Provided high quality information for a small number of small tributaries to the
o . Bay and for regional watershed model calibration. Need to consider usefulness
POC Loads Monit C8.e. v : : : . !
0ads Monitoring e 3999 of this type of data collection moving forward. High costs to the benefits
provided.
As implemented, limited costs to Permittees due to SPoT program resources
Long-Term Trends Monitoring C.8.e.ii S vy funding monitoring. SPoT program data provide useful trends sites for
sediment-related pollutants and toxicity. Low costs to the benefits provided.
Citizen Monitoring and Encourages local volunteer monitoring efforts and coordination with
L C.8.f $$ v . . X
Participation Permittees. Low costs to the benefits provided.
NPDES Fee Surcharge for NA 888 v Provided limited usefulness to local programs and stormwater managers.
SWAMP Benefits are not readily apparent. High costs to the benefits provided.
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10.2 Recommendations

The following preliminary recommendations are provided based upon SCVURPPP’s experiences in
implementing provision C.8 of the MRP and managing the SCVURPPP’s Watershed Monitoring and
Assessment Program and associated projects during previous NPDES permits. These recommendations
are intended to assist local public agencies and the State in refining monitoring requirements that are
planned for inclusion in the next NPDES permit. These recommendations include:

Focus on Answerable High Priority Management Questions — During the development of the
MRP, both Permittees and Water Board staff agreed that data collected via NPDES permit-
required monitoring should provide information needed to assist Permittees in answering high
priority management questions. These mutually-acceptable management questions were
included in MRP provision C.8. During the development of monitoring requirements for the next
permit, Water Board staff and Permittees should reflect on which data types did and did not assist
both entities in answering these questions. To assist in this evaluation, data outputs (e.g., graphs,
tables, etc.) generated as a result of monitoring should be compared to high priority management
questions. If specific types of monitoring data are not assisting Permittees or Water Board staff in
answering these high priority questions, then these monitoring parameters currently included in
the MRP should be excluded in the next permit. Those data types that do provide valuable high
priority information should be discussed further during the development of new monitoring
requirements and to the extent possible, optimized.

Increase Coordination among Local, Regional and Statewide Monitoring Programs —
Limited public resources are available for collecting high priority water quality monitoring data in
the Bay area. Enhanced coordination among local (RMC), regional (RMP), and state (SWAMP)
monitoring programs would assist public agencies in reducing monitoring costs. Specifically,
avoiding duplicative tasks and leveraging limited resources of each monitoring program would
likely reduce costs and create robust datasets that would more effectively answer key questions
regarding stormwater, creek and Bay water quality and beneficial use impacts. Additionally,
enhanced coordination should also promote cross-pollination of perspectives from different
programs, which would facilitate resource prioritization and phasing of monitoring activities,
consistent with available resources.

Further Evaluate the Need for POC Loads Monitoring — Requirements associated with
provision C.8.e, POC Monitoring, include extensive, expensive monitoring of POCs at loading
stations. These data collection efforts only provide robust information regarding POC loading for
those watersheds monitored. Therefore, this type of monitoring does not provide information
linked to the highest priority management questions currently included in the MRP, which are
focused on estimating regional POC loading, identifying watershed with high priority source
areas, and evaluating the benefits of control measures. Water Board staff and Permittees should
collectively evaluate the need for such site specific data and whether the costs of collecting these
data using the current monitoring strategy are worth the benefits gained, in comparison to a
different design that would assist in answering more high priority management questions. This
evaluation could foreseeably reduce Permittee monitoring costs, or at a minimum redirect costs
toward more high priority monitoring or management activities.

Continue Tiered Practicable Approach to Creek Status/Trends Monitoring and SSID
Projects — Assessing the status and trends of urban creeks, identifying the stressors and sources
of observed water quality and biological conditions, and assessing the effectiveness stormwater
control measures are key components of MRP provision C.8 requirements. Creek status and
trends monitoring parameters currently included in the MRP should be reevaluated to ensure that
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they provide rapid, cost-effective information regarding the status of water quality and beneficial
uses. Conclusions drawn from status monitoring data which indicate that potential water quality
impacts associated with MS4s may be occurring should be prioritized for further focused
investigation. Focused investigations that attempt to identify stressors/sources causing high
priority impacts should be further prioritized to allow Permittees to focus limited resources on the
highest priority issues that need addressed. Furthermore, the concept of maximum numbers of

stressor/source identification projects required by Permittees should be continued into the next
permit.
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PREFACE

In early 2010, several members of the Bay Area Stormwater Agencies Association (BASMAA) joined
together to form the Regional Monitoring Coalition (RMC), to coordinate and oversee water quality
monitoring required by the Municipal Regional National Pollutant Discharge Elimination System (NPDES)
Stormwater Permit (MRP)'. The RMC includes the following participants:

e Clean Water Program of Alameda County (ACCWP)

e Contra Costa Clean Water Program (CCCWP)

¢ San Mateo County Wide Water Pollution Prevention Program (SMCWPPP)

e Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP)
o Fairfield-Suisun Urban Runoff Management Program (FSURMP)

o City of Vallejo and Vallejo Sanitation and Flood Control District (Vallejo)

This SCVURPPP Creek Status Monitoring Report complies with the MRP Reporting Provision C.8.g for

Status Monitoring data (MRP Provision C.8.c) collected in Water Years 2012 and 2013 (October 1, 2011
and September 30, 2013). Data presented in this report were produced under the direction of the Santa
Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) using targeted and probabilistic

monitoring designs as described herein.

In accordance with the RMC Creek Status and Long-Term Trends Monitoring Plan (BASMAA 2011),
monitoring data were collected in accordance with the BASMAA RMC Quality Assurance Program Plan
(QAPP; BASMAA, 2012a) and BASMAA RMC Standard Operating Procedures (SOPs; BASMAA, 2012b).
Where applicable, monitoring data were derived using methods comparable with methods specified by
the California Surface Water Ambient Monitoring Program (SWAMP) QAPP?. Data presented in this
report were also submitted in electronic SWAMP-comparable formats by SCVURPPP to the San
Francisco Bay Regional Water Quality Control Board (SFRWQCB) on behalf of Santa Clara County Co-
permittees and pursuant to Provision C.8.g.

' The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) issued the MRP to 76 cities, counties and flood control
districts (i.e., Permittees) in the Bay Area on October 14, 2009 (SFRWQCB 2009). The BASMAA programs supporting MRP
Regional Projects include all MRP Permittees as well as the cities of Antioch, Brentwood, and Oakley, which are not named as
Permittees under the MRP but have voluntarily elected to participate in MRP-related regional activities.

2 The current SWAMP QAPP is available at:
http://www.waterboards.ca.gov/water _issues/programs/swamp/docs/qapp/swamp_gapp master090108a.pdf
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EXECUTIVE SUMMARY

In early 2010, several members of the Bay Area Stormwater Agencies Association (BASMAA), including
the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP), joined together to form
the Regional Monitoring Coalition (RMC). The RMC was formed to coordinate and oversee water quality
monitoring required by the Municipal Regional National Pollutant Discharge Elimination System (NPDES)
Stormwater Permit (MRP). In compliance with MRP Provision C.8.c, the SCVURPPP conducted Creek
Status Monitoring during Water Years 2012 and 2013 (October 1, 2011 to September 30, 2013) using a
targeted (non-probabilistic) and probabilistic monitoring design developed for the RMC. The monitoring
program was designed to address two management questions:

1) Are water quality objectives, both numeric and narrative, being met in local receiving
waters, including creeks, rivers, and tributaries?

2) Are conditions in local receiving water supportive of or likely supportive of beneficial
uses?

This SCVURPPP Creek Status Monitoring Report provides results from all Creek Status monitoring
activities performed by SCVURPPP in Water Year 2012 (WY2012) and Water Year 2013 (WY2013).

The targeted monitoring design focuses on sites selected based on the presence of significant fish and
wildlife resources as well as historical and/or recent indications of water quality concerns. Targeted
monitoring parameters consist of water temperature, general water quality, pathogen indicators and
riparian assessments. Hourly water temperature measurements were recorded during the dry season at
eight sites each year using HOBO® temperature data loggers in Upper Penitencia Creek and Saratoga
Creek. General water quality monitoring (temperature, dissolved oxygen, pH and specific conductivity)
was conducted using YSI continuous water quality equipment (sondes) for two 2-week periods (spring
and late summer) at three sites in Coyote Creek each year. Water samples were collected at five sites
each year for analysis of pathogen indicators (E. coli and fecal coliform). Riparian assessments were
conducted at probabilistic sites using the California Rapid Assessment Method (CRAM).

The probabilistic monitoring design was developed to remove bias from site selection such that
ecosystem conditions can be objectively assessed on local (i.e., SCVURPPP) and regional (i.e., RMC)
scales. Probabilistic parameters consist of bioassessment, nutrients and conventional analytes, chlorine,
water and sediment toxicity, and sediment chemistry. Twenty-one sites were sampled in WY2012 and 23
sites in WY2013. A small number of these sites were sampled by the San Francisco Regional Water
Quality Control Board (SFRWQCB) as part of the Surface Water Ambient Monitoring Program (SWAMP),
in collaboration with SCVURPPP.

The first management question is addressed primarily through the evaluation of probabilistic and targeted
monitoring data with respect to the triggers defined in Table 8.1 of the MRP. Sites where triggers are
exceeded may indicate potential impacts to aquatic life or other beneficial uses and are considered for
future evaluation of stressor source identification projects.

The second management question is addressed primarily through calculation of indices of biological
integrity (IBI) using benthic macroinvertebrate data collected at probabilistic sites and sites sampled prior
to MRP implementation. Biological condition scores were compared to physical habitat and water quality
data collected synoptically with bioassessments to evaluate whether any correlations exist that may
explain the variation in IBI scores.

Biological Condition

e Southern California benthic macroinvertebrate index of biological integrity (SoCal B-IBI) scores
were calculated to assess biological condition at probabilistic sites. Seventy-eight percent of sites
scored as very poor or poor (scores of 0 to 39). All of these sites are located in lower elevation
urban areas and the majority have highly modified channels, defined here as being concrete-lined
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or channelized with earthen levees. None of the sites with fair, good, or very good SoCal B-IBI
scores (40 to 100) have highly modified channels.

e California Stream Condition Index (CSCI) scores were calculated for MRP probabilistic sites as
well as a large historical dataset (2002 to 2009) to evaluate the utility of this new tool. CSCI
scores correlate well with SoCal B-IBI scores but tend to have higher outcomes for modified
channels and are more responsive to the various physical habitat and water quality stressors
analyzed.

e Diatom IBI scores do not correlate well with CSCI or SoCal B-IBI scores. Only one of the
monitoring data variables (% sands and fines) is strongly correlated to the Diatom IBI scores.

Nutrients and Conventional Analytes

¢ Nutrients (nitrogen and phosphorus), algal biomass indicators, and other conventional analytes
were measured in samples collected concurrently with bioassessments which are conducted in
the spring season. Trigger thresholds for chloride, unionized ammonia, and nitrate were not
exceeded.

e The only parameter in this group of constituents that correlates well with SoCal B-IBI scores is
chloride. However, chloride, specific conductance, alkalinity, and bicarbonate all appear to
explain some of the variability in CSCI scores.

Water Toxicity

e Water toxicity samples were collected from three sites during each year of the program at a
frequency of twice per year. No water toxicity samples exceeded MRP trigger thresholds.

Sediment Toxicity and Chemistry/Sediment Triad Analysis

e Sediment toxicity and chemistry samples were collected concurrently with the summer water
toxicity samples. Although none of the WY2012 sediment toxicity samples exceeded the MRP
trigger threshold, all three of the WY2013 sediment samples did exceed the trigger threshold.

e Sediment toxicity was evaluated with bioassessment scores and sediment chemistry data (TEC
and PEC quotients, and pyrethroid TU equivalents) as part of the Sediment Triad analysis. All six
sites should be considered for evaluation of future stressor source identification projects. All
three aspects of the Sediment Triad Analysis were exceeded at one WY2013 site (Coyote Creek
at Hellyer County Park; 205R00474). Other sites exceeded one or more aspect.

Spatial and Temporal Variability of Water Quality Conditions

o Median water temperatures at sites monitored in 2012 and 2013 in Upper Penitencia Creek (n=4)
and Saratoga Creek (n=1) were not significantly different between years.

e Dissolved oxygen concentrations at the Watson Park and Julian sites on Coyote Creek were
lower (median < 3.0 mg/l) compared to sites directly upstream (Williams). The patterns in DO
levels were consistent between the spring and summer sampling events.

Potential Impacts to Aquatic Life

o There were no or limited exceedances of the Mean Weekly Average Temperature (MWAT)
threshold at the two upper elevation sites in Upper Penitencia Creek during 2012 or 2013,
suggesting that temperatures support juvenile steelhead in these reaches. The MWAT threshold
was not exceeded in the upper two elevation sites in Saratoga Creek; suggesting temperatures
support rainbow trout spawning and rearing life stages.

e The downstream site on Upper Penitencia Creek within Alum Rock Park (205COY130) exceeded
the MWAT threshold trigger 26% and 31% of the time during 2012 and 2013, respectively.
Although steelhead spawning and rearing habitat is supported in Alum Rock Park, limiting factors
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analyses previously conducted by the program indicate that low summer flow and food availability
are likely more important factors affecting steelhead production than periodic high temperatures.

Temperature data results exceeded trigger thresholds (91% of the time) at the lowest elevation
site in Upper Penitencia Creek in 2012. Trigger thresholds were exceeded (78% of the time) at
the same low-elevation station in 2013 and at an additional low-elevation station (88% of the
time) that was added in 2013. Temperature data results exceeded trigger thresholds (61% of the
time) at the lowest elevation site in Saratoga Creek, which was only monitored in 2012. All of
these sites in both watersheds are located in urbanized reaches on the valley floor and
downstream of outfalls for imported water releases managed for groundwater percolation. Further
investigation is needed to understand potential impacts of increased temperatures associated
with imported water on the biological condition of BMI and fish communities in valley floor
reaches of these two creeks.

Dissolved oxygen data results at the three sites monitored in Coyote Creek in both 2012 and
2013 exceeded trigger thresholds for COLD habitat use (20% or more of results below 7 mg/L).
However, existing information indicates the mid-Coyote Creek reach does not support juvenile
steelhead spawning and rearing habitat, but does support upstream and downstream migration
use. Therefore, further evaluation of water quality conditions in the context of steelhead migration
timing should be conducted.

Dissolved oxygen data collected at Watson Park (site 205COY330) during WY2012 and WY2013
and at Julian (site 205CQOY331) during WY2013 confirmed that low DO appears to be a water
quality concern at these sites. Existing information suggests that low gradient deep water habitat
in this reach acts as a depositional zone, trapping organic material that results in a high biological
oxygen demand. (See also Appendix B1 of the Integrated Monitoring Report — Part A.)3

Values for pH were within Water Quality Objectives at Coyote Creek sites monitored in Water
Years 2012 and 2013.

Potential Impacts to Water Contact Recreation

Pathogen indicator densities were measured at the same five sites in both water years to assess
inter-annual variability. Threshold triggers for fecal coliform and E. coli were exceeded at one site
in WY2012 (205LGA400) and two different sites in WY2013 (205MAT030 and 205STE064). High
inter-annual variability was observed at all sites, particularly Stevens Creek at Blackberry Farm
(205STE064) which had some of the lowest measured pathogen indicator concentrations in
WY2012 and the highest concentrations in WY2013.

It is important to recognize that pathogen indicator thresholds are based on human recreation at
beaches receiving bacteriological contamination from human wastewater, and may not be
applicable to conditions found in urban creeks. As a result, the comparison of pathogen indicator
results to water quality objectives and criteria for full body contact recreation, may not be
appropriate, and should be interpreted cautiously.

*The Program is in the process of making a determination of whether municipal stormwater discharges are causing or contributing
to low dissolved oxygen in this reach of Coyote Creek. Through this process, hypotheses are currently under development and will
be tested in accordance with timeline described in Appendix C2 of the RMC Water Year 2012 Urban Creeks Monitoring Report.
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1.0 INTRODUCTION

This Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) Creek Status
Monitoring Report complies with Reporting Provision C.8.g.v of the Municipal Regional National Pollutant
Discharge Elimination System (NPDES) Stormwater Permit (MRP). This report is being submitted as part
of an Integrated Monitoring Report (IMR) and contains Creek Status Monitoring data collected during the
term of the MRP, i.e., Water Years 2012 and 2013 (October 1, 2011 to September 30, 2013).

MRP Provision C.8.c requires Permittees to conduct creek status monitoring that is intended to answer
the following management questions:

1. Are water quality objectives, both numeric and narrative, being met in local receiving waters,
including creeks, rivers, and tributaries?

2. Are conditions in local receiving water supportive of or likely supportive of beneficial uses?

The SCVURPPP has conducted monitoring in local creeks since 2002 to comply with requirements
specified in its NPDES permit issued in 2001 by the San Francisco Bay Regional Water Quality Control
Board (Water Board). The Program developed a Multi-Year Receiving Waters Monitoring Plan defining
monitoring and assessment activities designed to assess the condition of beneficial uses in creeks within
the Santa Clara Valley. Seventy-three sampling locations in 11 watersheds were monitored between
2002 and 2007. Monitoring indicators included biological assessments, water and sediment chemistry,
aquatic toxicity and pathogen indicators. The SCVURPPP also pilot tested the Sediment Quality Triad
(SQT) in the Coyote Creek watershed during 2007 and 2008. The SQT evaluates multiple indicators
including sediment chemistry, sediment toxicity and bioassessment data. The SCVURPPP also
conducted biological assessments at twenty-two sampling locations in the Guadalupe River watershed
during 2009.

Creek status monitoring required by the MRP builds upon monitoring conducted between 2002 and 2009
and is coordinated through the Regional Monitoring Coalition (RMC) and began on October 1, 2011.
Creek status monitoring parameters, methods, occurrences, durations and minimum number of sampling
sites are described in Table 8.1 of MRP Provision C.8.c. Monitoring results are evaluated to determine
whether triggers are met requiring additional Monitoring Projects described in MRP Provision C.8.d.i.

Provision C.8.a (Compliance Options) of the MRP allows Permitees to address monitoring requirements
through a “regional collaborative effort,” their Stormwater Program, and/or individually. The RMC was
formed in early 2010 as a collaboration among a number of the Bay Area Stormwater Agencies
Association (BASMAA) members and MRP Permittees (Table 1.1) to develop and implement a regionally
coordinated water quality monitoring program to improve stormwater management in the region and
address water quality monitoring required by the MRP*. With notification of participation in the RMC,
Permittees were required to commence water quality data collection by October 2011. Implementation of
the RMC’s Creek Status and Long-Term Trends Monitoring Plan allows Permittees and the Water Board
to modify their existing creek monitoring programs, and improve their ability to collectively answer core
management questions in a cost-effective and scientifically-rigorous way. Participation in the RMC is
facilitated through the BASMAA Monitoring and Pollutants of Concern Committee (MPC).

* The San Francisco Bay Regional Water Quality Control Board (SFRWQCB) issued the five-year MRP to 76 cities, counties and
flood control districts (i.e., Permittees) in the Bay Area on October 14, 2009 (SFRWQCB 2009). The BASMAA programs supporting
MRP Regional Projects include all MRP Permittees as well as the cities of Antioch, Brentwood, and Oakley which are not named as
Permittees under the MRP but have voluntarily elected to participate in MRP-related regional activities.
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Table 1.1. Regional Monitoring Coalition participants.

Stormwater Programs

RMC Participants

Santa Clara Valley Urban Runoff
Pollution Prevention Program
(SCVURPPP)

Cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, Mountain View, Palo
Alto, San Jose, Santa Clara, Saratoga, Sunnyvale, Los Altos Hills, and Los Gatos;
Santa Clara Valley Water District; and, Santa Clara County

Clean Water Program of Alameda
County (ACCWP)

Cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward, Livermore,
Newark, Oakland, Piedmont, Pleasanton, San Leandro, and Union City; Alameda
County; Alameda County Flood Control and Water Conservation District; and, Zone 7

Contra Costa Clean Water Program
(CCCWP)

Cities of Antioch, Brentwood, Clayton, Concord, El Cerrito, Hercules, Lafayette,
Martinez, Oakley, Orinda, Pinole, Pittsburg, Pleasant Hill, Richmond, San Pablo, San
Ramon, Walnut Creek, Danville, and Moraga; Contra Costa County; and, Contra Costa
County Flood Control and Water Conservation District

San Mateo County Wide Water
Pollution Prevention Program
(SMCWPPP)

Cities of Belmont, Brisbane, Burlingame, Daly City, East Palo Alto, Foster City, Half
Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San
Mateo, South San Francisco, Atherton, Colma, Hillsborough, Portola Valley, and
Woodside; San Mateo County Flood Control

District; and, San Mateo County

Fairfield-Suisun Urban Runoff
Management Program (FSURMP)

Cities of Fairfield and Suisun City

Vallejo Permittees

City of Vallejo and Vallejo Sanitation and Flood Control District

The goals of the RMC are to:

1. Assist Permittees in complying with requirements in MRP Provision C.8 (Water Quality

Monitoring);

2. Develop and implement regionally consistent creek monitoring approaches and designs in the
Bay Area, through the improved coordination among RMC participants and other agencies (e.g.,
Water Board) that share common goals; and

3. Stabilize the costs of creek monitoring by reducing duplication of effort and streamlining reporting.

The RMC’s monitoring strategy for complying with MRP Provision C.8.c is described in the RMC Creek
Status and Long-Term Trends Monitoring Plan (BASMAA 2011). The strategy includes local “targeted”
monitoring and regional ambient/probabilistic monitoring. The combination of these two components
allows each individual RMC participating program to assess the status of beneficial uses in local creeks
within its jurisdictional area, while also contributing data to answer management questions at the regional
scale (e.g., differences between aquatic life condition in urban and non-urban creeks). Table 1.2 provides
a list of which parameters are included in the regional and local programs. This report includes data
collected in Santa Clara County under both monitoring components.
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Table 1.2. Creek Status Monitoring parameters in compliance with MRP Provision
C.8.c and associated monitoring program.

Monitoring Component

Monitoring Elements of MRP Provision C.8.c I;egi?nal Local
mbient
(Probabilistic) | (T2raeted)

Bioassessment & Physical Habitat Assessment X
Chlorine X
Nutrients X
Water Toxicity X
Sediment Toxicity X
Sediment Chemistry X
General Water Quality (Continuous) X
Temperature (Continuous) X
Pathogen Indicators X
Stream Survey (CRAM)' X

Notes: 1. Stream surveys under the SCVURPPP Monitoring Program were conducted at
Regional Monitoring Program sites.

1.1 Watersheds Monitored by SCVURPPP

There are 13 major watersheds within the SCVURPPP jurisdictional boundaries and these watersheds
comprise most of the Santa Clara Basin. The watersheds are mapped in Figure 1.1 and their major
characteristics are listed in Table 1.3. The Santa Clara Basin — San Francisco Bay south of the
Dumbarton Bridge and the 840 square miles that drain to it — is bounded by the Diablo Mountains on the
east and the Santa Cruz Mountains to the west and south. Elevations range from sea level at the Bay to
almost 4,000 feet in the Santa Cruz Mountains. There is a distinct transition in land use at 600 to 800
feet. Areas above this threshold have steeper slopes and are largely forest and rangeland; below this
threshold, an urbanized landscape dominates. The following sections briefly describe the major
watersheds, from east to west:

Coyote Creek Watershed

The Coyote Creek Watershed is the largest in the Santa Clara Basin, and covers approximately 320
square miles of area from the Diablo Range on the east side of the Basin to the valley floor. The Creek
originates in the mountains northeast of the City of Morgan Hill and flows northwest for approximately 42
miles before entering the Lower South San Francisco Bay. At the base of the Diablo Range, the Creek is
impounded by two dams, which form Coyote and Anderson Reservoirs.

Runoff upstream of Coyote Reservoir accounts for about 75 percent of the total runoff for the entire
watershed. The boundary between the Diablo Range and the alluvial plain that forms the Santa Clara
Valley floor is sharply defined. Four major tributaries flow from the mountains across this alluvial plain to
Coyote Creek, including Upper Penitencia Creek, Upper Silver Creek, Lower Silver Creek, and Fisher
Creek. The urbanized area of Coyote Creek watershed has dramatically increased since the 1960's, and
continues to expand. Since this time, population has increased greatly, and agricultural and grazing land
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have been converted to residential communities in the southern region of the Santa Clara Valley, and
along the base of the Western Diablo range.

Coyote Creek has historically, and still does support the most diverse fish fauna among the Basin
watersheds. It supports 10 to 11 native fish species out of the original 18. Species known to occur
currently include Pacific lamprey, steelhead/resident rainbow trout, chinook salmon, California roach,
hitch, Sacramento blackfish, Sacramento pikeminnow, Sacramento sucker, threespine stickleback, prickly
sculpin, riffle sculpin, staghorn sculpin, and tule perch.

Lower Penitencia Creek Watershed

The Lower Penitencia Creek Watershed covers an area of about 30 square miles, half of which is on the
western slopes of the Diablo Mountain Range on the east side of the Santa Clara Basin, and the other
half on the valley floor. The major tributaries joining the Lower Penitencia Creek are the East Penitencia
Channel and Berryessa Creek.

Lower Penitencia Creek flows from the foothills of the Diablo Range, through undeveloped,
unincorporated County land, and continues westerly through largely residential neighborhoods in the
Cities of Milpitas and San Jose, transitioning to higher density residential neighborhoods and industrial
areas west of Interstate 680.

No native fish communities have been identified in Lower Penitencia Creek watershed.

Guadalupe River Watershed

The Guadalupe River Watershed covers an area of approximately 171 square miles. The headwaters lie
in the eastern Santa Cruz Mountains near the summit of Loma Prieta. The Guadalupe River actually
begins on the Valley floor at the confluence of Alamitos Creek and Guadalupe Creek, just downstream of
Coleman Road in San Jose. From here it flows north, approximately 14 miles until it flows into the Lower
South San Francisco Bay via Alviso Slough. On its journey, the Guadalupe River traverses through the
town of Los Gatos, and the Cities of San Jose, Campbell, and Santa Clara, and is joined by three other
tributaries: Ross, Canoas, and Los Gatos Creeks. The upper watershed is characterized by heavily
forested areas with pockets of scattered residential areas. Residential density gradually increases to high
density on the valley floor. Commercial development is focused along major surface streets. Industrial
developments are located closer to the Bay, primarily downstream of the El Camino Real crossing. Six
major reservoirs exist in the watershed: Calero Reservoir on Calero Creek, Guadalupe Reservoir on
Guadalupe Creek, Almaden Reservoir on Alamitos Creek, Vasona Reservoir, Lexington Reservoir, and
Lake Elsman on Los Gatos Creek. Guadalupe River watershed supports both warm and cold water native
fish. Although much of the river is dominated by nonnative fish species, nine native fish species have
been collected and/or observed during the last 20 years, including: Pacific lamprey, rainbow/steelhead
trout, Chinook salmon, hitch, California roach, Sacramento sucker, threespine stickleback, riffle sculpin,
and prickly sculpin. The Guadalupe River supports a reproducing steelhead trout population, as well as a
small run of Chinook salmon.

San Tomas Aquino Creek Watershed

The San Tomas Aquino Creek Watershed covers an area of approximately 45 square miles. San Tomas
Creek originates in the forested foothills of the Santa Cruz Mountains flowing in a northern direction
through the cities of Campbell and Santa Clara, into Guadalupe Slough, and finally into Lower South San
Francisco Bay. The major tributaries to San Tomas Aquino Creek include Saratoga, Wildcat, Smith and
Vasona Creeks. Of these, Saratoga Creek drains the largest area 17 square miles) and joins San Tomas
Creek 1.5 miles upstream of Highway 101. Due to its relatively large size, the Saratoga Creek
subwatershed is often viewed as a distinct watershed even though it does not directly drain to Lower
South San Francisco Bay.
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Most of the San Tomas Aquino watershed is developed as high-density residential neighborhoods, with
additional areas developed for commercial and industrial uses The majority of the San Tomas Aquino
Creek channel has been modified and lined with concrete (from the Smith Creek confluence in the upper
reaches downstream to Highway 101).

Hitch is the only native fish found in San Tomas Aquino Creek.

Saratoga Creek, a major tributary to San Tomas Aquino Creek originates on the northeastern slopes of
the Santa Cruz Mountains along Castle Rock Ridge at 3,100 feet in elevation. Saratoga creek flows for
approximately 4.5 miles in an eastern direction through forested terrain, largely contained within Sanborn
County Park. It continues for about 1.5 miles through the low-density residential foothill region of the
Town of Saratoga and then for another 8 miles along the alluvial plain of the Santa Clara Valley, through
the cities of San Jose and Santa Clara characterized by high-density residential neighborhoods.

Saratoga Creek supports both warm and cold water native fish assemblages. Three native fish species
that have been found in the creek include California roach, Sacramento sucker and rainbow trout.

Calabazas Creek Watershed

The Calabazas Creek Watershed covers an area of approximately 20 square miles. This 13.3 mile long
creek originates in the northeast-facing slopes of the Santa Cruz Mountains and flows into Lower South
San Francisco Bay via Guadalupe Slough. Major tributaries to Calabazas Creek include Prospect, Rodeo,
and Regnart Creeks. Additional sources of water to Calabazas Creek include the El Camino storm drain
(and the Junipero Serra Channel). The Creek traverses through a small portion of unincorporated County
land, and flows through the cities of Saratoga, Cupertino, Sunnyvale, San Jose, and Santa Clara. The
upper reaches of Calabazas Creek, where it passes through unincorporated County jurisdiction, and into
Saratoga, are rural and the creek is relatively untouched. Lower reaches of the Calabazas Creek
Watershed are highly urbanized, predominantly with high-density residential neighborhoods. Areas of
heavy industry exist between the Highway 101 and Central Expressway corridors. Commercial
development is focused along El Camino Real, Wolfe Road, and Saratoga-Sunnyvale Road. Fish are
extremely scarce in the Calabazas Creek upstream of Bollinger Road. Prickly sculpin is the one native
species that has been collected and/or observed in Calabazas Creek within the last 20 years.

Stevens Creek Watershed

The Stevens Creek Watershed covers an area of approximately 29 square miles. The headwaters
originate in the Santa Cruz Mountains and are mostly protected open space managed by the County and
the Mid Peninsula Open Space District. In the upper watershed the mainstem flows southeast for about
five miles along the San Andreas Fault, and another three miles northeast to the Stevens Creek
Reservoir. From the Reservoir, the Creek flows northward for a total of 12.5 miles through the foothills in
the Cities of Cupertino, and Los Altos, and across the alluvial plain through the cities of Sunnyvale, and
Mountain View, finally draining into the Lower South San Francisco Bay. Below the reservoir, the
watershed is largely developed as residential neighborhoods with commercial areas clustered along
major surface streets such as EI Camino Real.

Stevens Creek supports both warm and cold water native fish. Five native fish species that have been
found in the creek include California roach, Sacramento sucker, threespine stickleback,
rainbow/steelhead trout and Pacific lamprey.

Permanente Creek Watershed

The Permanente Creek Watershed covers an area of approximately 17.5 square miles. The headwaters
originate near Black Mountain along the Montebello Ridge. Permanente Creek flows east through
unincorporated County land for about five miles, then turns to the north at the base of the foothills and
continues another eight miles along the valley floor traversing through the cities of Los Altos and
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Mountain View, finally draining to the Lower South San Francisco Bay. The major tributaries are the West
Branch Permanente Creek and Hale Creek.

Unlike most watersheds in the Santa Clara Basin, the headwaters of the Permanente Creek are not
protected as open space, but are developed for light industry and mining. Only the headwaters of the
West Branch Permanente Creek are protected as open space by the Mid Peninsula Open Space District.
The majority of the watershed downstream of this tributary confluence is developed as high-density
residential neighborhoods, with commercial development clustered along major surface streets such as El
Camino Real. Some heavy industry is clustered adjacent to Highway 101 in the lower watershed by the
Bay.

Four species of native fishes have been collected and/or observed from Permanente Creek during the
last 20 years: rainbow trout, California roach, Sacramento sucker, and threespine stickleback. The native
fish assemblage primarily occurs in the reaches upstream of Interstate 280.

Adobe Creek Watershed

The Adobe Creek Watershed covers an area of approximately 10 square miles, of which roughly 7.5
square miles are mountainous and 2.5 square miles are on the valley floor. Adobe Creek originates on
the northeastern facing slopes of the Santa Cruz Mountains and flows northerly over steep forested
terrain until it meets the Middle, West and North Adobe Forks. Other major tributaries in the upper
watershed are Moody and Purissima Creeks.

The drainage area above the confluence of the Adobe Forks is undeveloped open space. The remainder
of the watershed primarily consists of residential development. Along the valley floor, Adobe Creek flows
through Los Altos Hills, Los Altos, Palo Alto, and Mountain View. Adobe Creek is joined by Barron Creek
west of Highway 101 and continues to flow through estuarine area with tidal influence until it drains into
the Palo Alto Flood Basin and then the Lower South San Francisco Bay.

Four species of native fishes have been collected from Adobe Creek: California roach, Sacramento
sucker, threespine stickleback, and prickly sculpin.

Matadero Creek Watershed

The Matadero Creek watershed covers an area of about 14 square miles, of which approximately 11
square miles are mountainous land, and 3 square miles are gently sloping valley floor. Matadero Creek
originates in the foothills of the Santa Cruz Mountains and flows in a northeasterly direction for
approximately eight miles until it discharges into the Palo Alto Flood Basin, and then drains into the Lower
South San Francisco Bay. Major tributaries to Matadero Creek are Arastradero and Deer Creeks and
Stanford Channel.

Through the foothills, Matadero Creek traverses through low-density residential development in the town
of Los Altos Hills. As it nears the valley floor, it flows through the Stanford University Preserve and
Campus, and then through residential, commercial, and industrial areas of Palo Alto. The portions of the
watershed that fall in the northern part of the City of Palo Alto are predominantly residential, commercial
and public/institutional.

Five species of native fishes have been collected and/or observed from Matadero Creek during the last
20 years: California roach, Sacramento blackfish, Sacramento sucker, threespine stickleback, and prickly
sculpin.

Barron Creek Watershed

The Barron Creek Watershed covers an area of approximately three square miles of urban development
between the Matadero and Adobe Creek watersheds. Barron Creek is approximately 5 miles long,
originating in the low-density residential foothill region of the Town of Los Altos Hills and flowing in a
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northeasterly direction through residential, commercial, and industrial areas within the City of Palo Alto.
The Creek joins neighboring Adobe Creek just upstream of Highway 101 and drains via a tide gate to the
Lower South San Francisco Bay through the Palo Alto Flood Basin. It has no major tributaries.

Barron Creek has been greatly modified for flood control purposes; approximately 67 percent of the total
length of creek bed has been hardened. Upstream of EI Camino Real the creek is piped for much of its
length. Natural channel sections occur immediately adjacent to Arastradero Road and at the Barron
Creek Debris Basin. Downstream of EI Camino Real, Barron Creek is contained in a concrete trapezoidal
channel. During large storm events, high flows from Barron Creek may be diverted to Matadero Creek via
the Barron Creek Bypass structure.

No native fish communities have been identified upstream of the tidally influenced area of the creek.

San Francisquito Creek Watershed

San Francisquito Creek and its tributaries drain 47.5 square miles in northwestern Santa Clara and
southeastern San Mateo counties. The watershed is bounded to the southwest by the Santa Cruz
Mountains. San Francisquito Creek itself flows 12.5 miles from Searsville Dam to the Lower South San
Francisco Bay and defines the border between San Mateo and Santa Clara Counties. San Francisquito
Creek traverses unincorporated County, Stanford University land, the towns of Portola Valley and
Woodside, as well as the cities of Menlo Park, Palo Alto, and East Palo Alto.

The upper watershed is comprised of undeveloped forest and grazing lands and low-density residential
neighborhoods. On the valley floor, higher-density residential development exists along with commercial
development focused on major surface streets. Stanford University occupies a large portion of the valley
portion of the watershed as does the downtown portion of the City of Palo Alto.

The watershed is famous for its reproducing steelhead population. Besides steelhead, native fish found in
the watershed are the California roach, Sacramento sucker, hitch, speckled dace, threespined
stickleback, and prickly sculpin. Seven nonnative species also exist in the watershed. The threatened
California red-legged frog lives along the Creek.

Sunnyvale East Channel

The Sunnyvale East Channel was constructed in 1967 to manage flooding that was becoming a problem
due to subsidence of lands in the drainage area. The Sunnyvale East Channel watershed covers 7.1
square miles extending from central Cupertino northeastward through the City of Sunnyvale. The
watershed draining to the Channel is located entirely on the alluvial plain of the Santa Clara Valley. The
Channel is approximately 6 miles in length and extends from Interstate 280 in the south to Guadalupe
Slough in the north. The channel is a man-made feature with no natural antecedent. One quarter of it runs
through underground culverts. It drains to the Lower South San Francisco Bay via the Junipero Serra
Channel and the Guadalupe Slough.

The Sunnyvale East Channel watershed is almost entirely urbanized with predominately residential
development (59%), as well as commercial and industrial (23%). (SCVWD 2005b) The only contiguous
open space area in the watershed is the Sunnyvale Baylands along the San Francisco Bay shoreline and
smaller city-owned parks in Sunnyvale and Cupertino.

No fish species are known to occur upstream of the tidally influenced area.

Sunnyvale West Channel

The Sunnyvale West Channel was constructed in 1964 to manage flooding that was becoming a problem
due to subsidence of lands in the drainage area. The Channel watershed drains 7.5 square miles and is
entirely located on the alluvial plain of the Santa Clara Valley. The channel originates in the urbanized
sections of Sunnyvale and Mountain View. The Channel is approximately 3 miles in length, extending
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from Guadalupe Slough to Maude Avenue (SCVWD 2005b). From the upper end of the channel at
Maude Avenue to Almanor Avenue, the Sunnyvale West Channel is a concrete pipe culvert. Downstream
of Almanor Avenue to Mathilda Avenue, the channel is an earth-excavated channel. Sunnyvale West
Channel drains to Lower South San Francisco Bay via the Moffett Channel and then the Guadalupe
Slough.

The Sunnyvale West Channel watershed is almost entirely urbanized with mostly public/institutional
development (31%), as well as industrial (25%) and residential (23%) areas (SCVWD 2005b). The only
open space in the watershed is the Sunnyvale Baylands along the San Francisco Bay shoreline and
several smaller city-owned parks in Sunnyvale.

No fish species are known to occur upstream of the tidally influenced area.
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Table 1.3. Characteristics of Major Watersheds within SCVURPPP Boundary.

Number . Underground Land Use
Area of Natural Engineered Culvert or Impervious -
Watershed (square Tributary Cree_k Bed Chqnnel Stormdrain Area Residential Industrial/ Forest | Rangeland | Other
miles) Creeks (Miles) (Miles) (Miles) esidentia Commercial ores angela
Adobe 11.0 7 18.8 2.3 12.0 44.7% 46.5% 11.8% 36.3% 2.7% 2.7%
Barron 15.6 5 15.1 79 28.6 60.3% 60.5% 20.1% 7.3% 7.0% 5.1%
Calabazas 20.3 6 12.9 14.1 55.5 NA 54.5% 29.4% 8.8% 5.2% 2.1%
Coyote 320.5 53 670.4 36.4 145.8 11.1% 8.6% 3.7% 49.9% 29.6% 8.2%
Guadalupe 171.3 50 207.3 45.5 265.3 37.1% 29.6% 13.6% 34.7% 15.5% 6.6%
Lower Penitencia 28.6 13 29.2 20.8 61.6 42.9% 30.7% 19.0% 1.1% 38.7% 10.5%
Matadero 14.0 3 18 NA NA 60.3% 57.1% 5.8% 8.9% 8.2% 20%
Permanente 17.3 7 NA NA NA 43.9% 46.3% 13.1% 35.0% 2.8% 2.8%
San Francisquito 42.8 25 90.6 4.8 15.3 20.8% 29.6% 5.2% 44.7% 15.0% 5.5%
San Tomas Aquino 44.8 15 50.5 15.5 79.3 60.1% 53.9% 18.8% 23.7% 0.8% 2.8%
Stevens 29.2 12 54.2 1.1 30.0 28.6% 24.5% 9.0% 49.2% 12.5% 4.8%
Sunnyvale East 7.1 0 0 6.2 26.6 82.2% 65.3% 31.8% 0% 0% 2.9%
Sunnyvale West 7.6 0 0 6.7 18.7 72.4% 20.9% 65.2% 0% 0% 13.9%

Source: http://www.scvurppp-w2k.com/watersheds.shtml

NA - not available
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Major Road
Santa Clara

Figure 1.1. Watersheds within SCVURPPP Jurisdictional Boundaries.
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1.2 Designated Beneficial Uses

Beneficial Uses in Santa Clara Valley creeks are designated by the SFRWQCB for specific water bodies
and generally apply to all its tributaries. Uses include aquatic life, recreation, human consumption, and

habitat. Table 1.4 lists Beneficial Uses designated by the SFRWQCB (2013) for water bodies monitored
by SCVURPPP in Water Years 2012 and 2013.

Table 1.4. Creeks Monitored by SCVURPPP and their Beneficial Uses (SFRWQCB 2013).

= | = o z - |~
Waterbody § é é % 2 é 5 g g E g % g ?, szc g g" g" E

Arroyo Aguague Creek e E|E|E|E|E]|E]|E
Calabazas Creek E E E E|E|E]|E
Calera Creek E|E|E]|E
Canoas Creek E|E|E]|E
Coyote Creek E E E E|E|E|E|E|E]|E
Guadalupe Creek E | E E E|E|E|E|E|E]|E
Guadalupe River E E E|E|E|E|E|E]|E
Los Gatos Creek E|E|E E PIE|P|E|E]|]E|P
Lower Penitencia Creek E|E|E|E
Matadero Creek E E|E|E|E|E|E]|E
Randol Creek E E E E E E E E E E
San Tomas Aquino Creek E E E|E|E]|E
Saratoga Creek E E | E E E|E|E|E
Shannon Creek E|E E E|E|E|E|E|E]|E
Smith Creek E E E E E E E E
Stevens Creek E|E E E|E|E|E|E|E]|E
Upper Penitencia Creek E | E E E|E|E|E]|E]|E]|E
Upper Silver Creek E E|E|E|E

Notes:
COLD = Cold Fresh Water Habitat
FRSH = Freshwater Replenishment
GWR - Groundwater Recharge
MIGR = Fish Migration
MUN = Municipal and Domestic Water
EST = Estuarine (the Basin Plan assigns this
beneficial use to slough portions of
Plummer Creek; for this evaluation WARM
is presumed applicable to freshwater
portions)

NAV = Navigation

RARE= Preservation of Rare and
Endangered Species

REC-1 = Water Contact Recreation
REC-2 = Non-contact Recreation

WARM = Warm Freshwater Habitat
WILD = Wildlife Habitat

P = Potential Use

E = Existing Use

L = Limited Use.

* = “Water quality objectives apply; water
contact recreation is prohibited or limited to

protect public health” (SFRWQCB 2013).

The remainder of this report describes the two components of the monitoring design (targeted and
probabilistic) (Section 2.0); monitoring methods (Section 3.0); data analysis and interpretation methods
(Section 4.0); results and discussion, including a statement of data quality, biological condition
assessment, and stressor analysis (Section 5.0), and summary conclusions (Section 6.0).
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2.0 MONITORING DESIGN
2.1 Targeted Monitoring Design

During Water Year 2012 (WY2012; October 1, 2011 — September 30, 2012) and Water Year 2013
(WY2013; October 1, 201 - September 30, 2013) water temperature, general water quality, and pathogen
indicators were monitored at selected sites using a targeted monitoring design based on the directed
principle5 to address the following management questions:

1. What is the spatial and temporal variability in water quality conditions during the spring and
summer season?

Do general water quality measurements indicate potential impacts to aquatic life?

What are the pathogen indicator concentrations at creek sites where there is potential for water
contact recreation to occur?

4. What are the riparian conditions at bioassessment sampling stations? Are riparian assessments
good indicators for condition of aquatic life use? Can they help identify stressors to aquatic life
uses?

2.1.1 Targeted Site Selection
General Water Quality

General water quality data (dissolved oxygen, specific conductance, pH, and temperature) were collected
at a total of four locations in Coyote Creek over the two years of monitoring. Initial site selection was
based on the results from a previous study conducted by SCVURPPP in 2010 that showed low dissolved
oxygen concentrations during the late summer/fall season. Two of the sampling locations were monitored
during both years. A new sampling location was established in WY2013 to further investigate the
upstream extent of reduced dissolved oxygen levels. SCVURPPP conducted additional monitoring at
these sites during late summer/fall season for both WY2012 and WY2013 as part of a Stressor/Source
Identification (SSID) project. Summaries of the Coyote Creek SSID project and other SSID projects
conducted by SCVURPPP are presented in Part A of the Integrated Monitoring Report (SCVURPPP
2014) to which this SCVURPPP Creek Status Report is attached.

Temperature

Water temperature was monitored at nine sites within the Upper Penitencia Creek and Saratoga Creek
watersheds during WY2012 and WY2013. A steelhead/rainbow trout fish population is supported in both
creeks, with the primary rearing and spawning habitat occurring in the upper reaches of both watersheds.
Both creeks run though the urbanized section of the valley floor with reaches that typically dry up during
the summer season. Water supply operations are conducted by Santa Clara Valley Water District in both
creeks to increase ground water percolation, resulting in augmented stream flow in some reaches of the
creeks during the summer season.

In WY2012, five temperature monitoring locations were established in Upper Penitencia Creek. Three of
the five sites in Upper Penitencia Creek were located in Alum Rock Park in reaches known to support
juvenile steelhead rearing habitat. The remaining two sites in Upper Penitencia Creek were located
within the urbanized section of the valley floor. In WY2013, four of these sites were monitored a second
year to evaluate inter-annual variability. Two new monitoring sites were established in the urban area
upstream and downstream of the outlet from the Penitencia Creek percolation ponds.

® Directed Monitoring Design Principle: A deterministic approach in which points are selected deliberately based on knowledge of
their attributes of interest as related to the environmental site being monitored. This principle is also known as "judgmental,”
"authoritative," "targeted," or "knowledge-based."

12
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In Saratoga Creek, temperature monitoring was conducted at four sites in WY2012 and three sites in
WY2013. Many of the locations were sites where SCVURPPP previously conducted bioassessments and
fish surveys in 2004 and 2005. Three of the temperature monitoring sites was located in the foothill
region of the Santa Cruz Mountains that supports rainbow trout rearing and spawning habitat. The
remaining three sites were located within the urbanized valley floor. One site was monitored both years
to evaluate inter-annual variability.

In WY2012, temperature devices were not recovered at two of the sites, one in each watershed. As a
result, temperature data was obtained at seven of the nine sites.

Pathogen Indicators

Pathogen indicator samples were collected at five sites located in municipal or county owned parks in
areas with good public access to creeks and potential for recreational water contact. Water samples
were collected at the same sites in both water years to evaluate inter-annual variability.

2.2 Probabilistic Monitoring Design

Targeted monitoring may not give an accurate view of background conditions because site selection is
biased toward sites where historical or existing water quality concerns have been identified. Therefore,
the RMC augments targeted monitoring designs with an ambient (probabilistic) creek status design that
was developed to remove bias from site selection. This design allows each individual RMC participating
program to objectively assess stream ecosystem conditions within its program area (County boundary)
while contributing data to answer regional management questions about water quality and beneficial use
condition in San Francisco Bay Area creeks.

The RMC regional probabilistic monitoring design was developed to address the management questions
listed below:

1. What is the condition of aquatic life in creeks in the RMC area; are water quality objectives met
and are beneficial uses supported?

i. Whatis the condition of aquatic life in the urbanized portion of the RMC area; are water
quality objectives met and are beneficial uses supported?

ii. Whatis the condition of aquatic life in RMC participant counties; are water quality objectives
met and are beneficial uses supported?

iii. To what extent does the condition of aquatic life in urban and non-urban creeks differ in the
RMC area?

iv. To what extent does the condition of aquatic life in urban and non-urban creeks differ in each
of the RMC participating counties?

2. What are major stressors to aquatic life in the RMC area?
i. What are major stressors to aquatic life in the urbanized portion of the RMC area?
3. What are the long-term trends in water quality in creeks over time?

These questions will be addressed for the RMC area after a suitable number of sites have been sampled,
which is expected to occur after 3 or 4 years.

Table 2.1 illustrates the total number of sites that each RMC Permittee planned to sample within the MRP

term at the outset of the monitoring program, including sampling efforts planned by SFRWQCB
(approximately 2 sites per county per year). Approximately 80 percent of the sites are in urban areas and

13



SCVURPPP Creek Status Monitoring Report

20 percent are in non-urban areas®. Table 2.1 also illustrates the number of sampling years required to
establish statistically representative sample sizes (30 samples) for each of the classified strata in the
regional monitoring design7. In Santa Clara County, a statistically representative sample of urban sites
was anticipated in Year 2 (WY2013) of the program. A statistically representative sample of non-urban
sites is not anticipated until Year 5 (WY2016) of the program. Due to unforeseen field circumstances, the
actual number of sites sampled and the percentage of urban and non-urban sites may vary. Such
outcomes can be addressed in subsequent sampling years.

Table 2.1. Projected number of samples per monitoring year?; shaded cells indicate when a minimum sample size may
be available to develop a statistically representative data set to address management questions related to condition of
aquatic life.

Monitoring RMC Area Santa Clara Alameda Contra Costa San Mateo Sui:::f(l:?tls,and

Year (Region-wide) County County County County Vallejo®
Non- Non- Non- Non- Non- Non-

Land Use Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban

Year 1

(WY2012) 48 22 16 6 16 6 8 4 8 4 0 2

Year 2

(WY2013) 100 44 32 12 32 12 16 8 16 8 4 4

Year 3¢

(WY2014) 156 66 48 18 48 18 24 12 24 12 12 6

vear 4 204 | 88 | 64 | 24 | e4 | 24 | 32 | 16 | 32 | 16 | 12 8

(WY2015)

vears 256 | 110 | 80 | 30 | 8 | 30 | 40 | 20 | 4 | 20 | 16 10

(WY2016)

@ Assumes SFRWQCB samples two non-urban sites annually in each RMC County.

® Assumes: FSURMP and Vallejo only monitor urban sites; FSURMP monitors 4 sites in Year 2, 3 and 5; and Vallejo
monitors 4 sites in Year 3.

°WY2014 is the final year of monitoring under the MRP 5-Year Permit.

2.2.1 RMC Area

The RMC area encompasses 3,407 square miles of land in the San Francisco Bay Area. This includes
the portions of the five participating counties that fall within the San Francisco Bay Regional Water Quality
Control Board (SFRWQCB) boundary, as well as the eastern portion of Contra Costa County that drains
to the Central Valley region (Figure 2.1 )8. Creek status and trends monitoring is being conducted in non-
tidally influenced, flowing water bodies (i.e., creeks, streams and rivers) interspersed among the RMC
area. The water bodies monitored were drawn from a master list that included all perennial and non-
perennial creeks and rivers that run through both urban and non-urban areas within the RMC area.

® Some sites classified as urban, using the GIS may be considered for reclassification as non-urban based on actual land uses of
the drainage area despite location inside municipal jurisdictional boundaries.

" For each of the strata, it is necessary to obtain a sample size of at least 30 in order to evaluate the condition of aquatic life within
known estimates of precision. This estimate is defined by a power curve from a binomial distribution (BASMAA 2012a).

8als layers used to develop figures in this report are available upon request by contacting Nick Zigler, nzigler@eoainc.com.
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T RMC Sample Frame

RMC Urban Area

- RMC Non-Lirban Area
Dwu- Baord Region 2
] o coumy

Figure 2.1. Map of BASMAA RMC area showing each member program
boundary and urban and non-urban areas.

2.2.2 Probabilistic Site Selection

The regional design was developed using the Generalized Random Tessellation Stratified (GRTS)
approach developed by the United States Environmental Protection Agency (USEPA) and Oregon State
University (Stevens and Olson 2004). GRTS offers multiple benefits for coordinating amongst monitoring
entities including the ability to develop a spatially balanced design that produces statistically
representative data with known confidence intervals. The GRTS approach has been implemented
recently in California by several agencies including the statewide Perennial Streams Assessment (PSA)
conducted by SWAMP (Ode et al. 2011) and the Southern California Stormwater Monitoring Coalition’s
(SMC) regional monitoring program conducted by municipal stormwater programs in Southern California
(SMC 2007). For the purpose of developing the RMC’s probabilistic design, the 3,407-square mile RMC
area is considered to represent the “sample universe.”

Sample sites were selected and attributed using the GRTS approach from a sample frame consisting of a
creek network geographic information system (GIS) data set within the RMC boundary (BASMAA 2011).
This approach was agreed to by SFRWQCB staff during RMC workgroup meetings although it differs
from that specified in MRP Provision C.8.c.iv., e.g., sampling on the basis of individual watersheds in
rotation and selecting sites to characterize segments of a waterbody(s). The sample frame includes non-
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tidally influenced perennial and non-perennial creeks within five management units representing areas
managed by the storm water programs associated with the RMC. The sample frame was stratified by
management unit to ensure that MRP Provision C.8.c sample size requirements (SFRWQCB 2009) would
be achieved.

The National Hydrography Plus Dataset (1:100,000) was selected as the creek network data layer to
provide consistency with both the Statewide PSA and the SMC, and the opportunity for future data
coordination with these programs. The RMC sample frame was classified by county and land use (i.e.,
urban and non-urban) to allow for comparisons between these strata. Urban areas were delineated by
combining urban area boundaries and city boundaries defined by the U.S. Census (2000). Non-urban
areas were defined as the remainder of the areas within the sample universe (i.e., RMC area). Some
sites classified as urban fall near the non-urban edge of the city boundaries and have little upstream
development. For the purposes of consistency, these urban sites were not re-classified. Therefore, data
values within the urban classification represent a wide range of conditions.

Based on discussion during RMC Workgroup meetings, with SFRWQCB staff present, RMC participants
weighted their sampling efforts so that annual sampling efforts are approximately 80% in urban areas and
20% in non-urban areas for the purpose of comparison. RMC participants coordinated with the
SFRWAQCSB by identifying additional non-urban sites from their respective counties and providing a list of
sites for SWAMP to conduct site evaluations. The SFRWQCB attempted to sample at least 10 non-urban
sites within RMC jurisdiction, but the total number of targeted sites was variable due to access restrictions
and flow issues that resulted in many sites not getting sampled.

2.2.3 Site Evaluation

Sites identified in the regional sample draw were evaluated by each RMC participant in chronological
order using a two-step process described in RMC Standard Operating Procedure FS-12 (BASMAA
2012b), consistent with the procedure described by Southern California Coastal Water Research Project
(SCCWRP) (2012). Each site was evaluated to determine if it met the following RMC sampling location
criteria:

1. The location (latitude/longitude) provided for a site is located on or is within 300 meters of a non-
impounded receiving water bodyg;
Site is not tidally influenced;
Site is wadeable during the sampling index period;

Site has sufficient flow during the sampling index period to support standard operation
procedures for biological and nutrient sampling.

Site is physically accessible and can be entered safely at the time of sampling;
Site may be physically accessed and sampled within a single day;

Landowner(s) grant permission to access the site’.

In the first step, these criteria were evaluated to the extent possible using a “desktop analysis.” Site
evaluations were completed during the second step via field reconnaissance visits. Based on the
outcome of site evaluations, sites were classified into one of three categories:

e Target — Target sites were grouped into two subcategories:

® The evaluation procedure permits certain adjustments of actual site coordinates within a maximum of 300 meters.

'%|f landowners did not respond to at least two attempts to contact them either by written letter, email, or phone call, permission to
access the respective site was effectively considered to be denied.
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0 Target Sampleable (TS) - Sites that met all seven criteria and were successfully sampled.

0 Target Non-Sampleable (TNS) - Sites that met criteria 1 through 4, but did not meet at least
one of criteria 5 through 7 were classified as TNS.

e Non-Target (NT) - Sites that did not meet at least one of criteria 1 through 4 were classified as
non-target status.

e Unknown (U) - Sites were classified with unknown status when it could be reasonably inferred
either via desktop analysis or a field visit that the site was a valid receiving water body and
information for any of the seven criteria was unconfirmed.

Table 2.2 lists the total number of sites evaluated in Santa Clara County in Water Years 2012 and 2013,
and their classification categories. A handful of the sites classified as non-urban were evaluated by the
SFRWQCSB for potential SWAMP sampling. No sites were classified with unknown status. Results of the
site evaluation are illustrated in Figure 2.2 and described in further detail in Attachment A.

Table 2.2. Results of Probabilistic Site Evaluations for Water Years 2012 and 2013 by SCVURPPP.

L Water Year 2012 Water Year 2013 TOTAL

Classification : : :

# of Sites % # of Sites % # of Sites %
Target Sampleable (TS) 21 39 23 28 44 32
Target Non-Sampleable (TNS) 16 30 18 22 34 25
Non-Target (NT) 17 31 41 50 58 43
Unknown (U) - - - - - -
TOTAL 54 100 82 100 136 100

m Target Sampleable (TS)
Target Non-Sampleable (TNS)
Non-Target (NT)

25%

Figure 2.2. Results of Santa Clara County site evaluations for Water Years 2012 and 2013.

The complete list of target and probabilistic monitoring sites sampled by SCVURPPP in WY2012 and
WY2013 including WY2012 non-urban probabilistic monitoring sites sampled by SWAMP is presented in
Table 2.3. Monitoring locations with monitoring parameter(s) and year sampled are shown in Figure 2.3.
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Figure 2.3. Map of SCVURPPP Program Area, major creeks, and sites monitored in Water Years 2012 and 2013.
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Table 2.3. Sites and parameters monitored in Water Years 2012 and 2013 in Santa Clara County.

Probabilistic Targeted
Map Station Land f q Bi ici
Watershed Creek Name Latitude | Longitude ioassessment, | Toxicity, :
ID Number Use o Nutrients, Sediment | CRAM | Temperature Con‘tll\;gl ous If\?jtit:?:rr; szierr
General WQ Chemistry

189 | 204R00189 | Alameda Creek Smith Creek NU 37.32089 | -121.66353 X X 2013
105 | 205C0Y105 | Coyote Creek Upper Penitencia Creek 37.3815 | -121.85669 X 22%11%
113 | 205C0Y113 | Coyote Creek Upper Penitencia Creek 37.3889 -121.84864 X 22%1123
114 | 205COY114 | Coyote Creek Upper Penitencia Creek 37.39007 | -121.84377 X 2013
121 | 205COY121 | Coyote Creek Upper Penitencia Creek 37.39524 | -121.82775 X 2013
130 | 205COY130 | Coyote Creek Upper Penitencia Creek 37.3936 -121.81783 X 22%11%
140 | 205COY140 | Coyote Creek Upper Penitencia Creek 37.4011 -121.79541 X 22%11%
142 | 205COY142 | Coyote Creek Upper Penitencia Creek 37.4042 | -121.79317 X 22%%
160 | 205COY160 | Coyote Creek Coyote Creek 37.3677 -121.88019 X 2012
235 | 205COY235 | Coyote Creek Coyote Creek 37.3536 | -121.87417 X 22%11%
237 | 205C0Y237 | Coyote Creek Coyote Creek 37.3461 -121.87412 X 2013
239 | 205C0Y239 | Coyote Creek Coyote Creek 37.3372 -121.86953 X 22%1123
330 | 205COY330 | Coyote Creek Coyote Creek 37.29 -121.81804 X 22%1123
400 | 205LGA400 | Guadalupe River Los Gatos Creek 37.2389 -121.97054 X 22%11%
30 205MAT030 | Matadero Creek Matadero Creek 37.4099 -122.13831 X 22%11%
21 205R00021 Coyote Creek MF Coyote Creek NU 37.2551 -121.57811 X X 2012
26 205R00026 | Guadalupe River Los Gatos Creek U 37.2306 -121.97137 X X 2012
35 205R00035 | Coyote Creek Upper Penitencia Creek U 37.3815 -121.85669 X X 2012
42 205R00042 | Coyote Creek Coyote Creek U 37.2458 -121.7702 X X 2012
58 205R00058 | San Tomas Aquino Saratoga Creek NU 37.2517 -122.08407 X X 2012
66 205R00066* | Coyote Creek Trib to Arroyo Aguague NU 37.37166 | -121.73262 X 2012
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Probabilistic Targeted
:\Il:l)ap ::?rt\ll;’:r Watershed Creek Name Iha:: Latitude | Longitude :i:’t?;i‘::’sme"ts ;:;‘ii:lixt o | e Con‘t’i\?gous ;Zt:;:?:rr; vx;er,
General WQ Chemistry
67 205R00067 San Tomas Aquino San Tomas Aquino U 37.3769 -121.96857 X X 2012
90 205R00090 | Guadalupe River Canoas Creek u 37.2881 -121.8792 X X 2012
99 205R00099 | Calabazas Creek Calabazas Creek u 37.3077 -122.0217 X X 2012
115 | 205R00115 | Stevens Creek Stevens Creek u 37.4059 -122.06906 X X 2012
131 | 205R00131 Lower Penitencia Creek | Lower Penitencia Creek U 37.434 -121.9128 X X 2012
154 | 205R00154 | Guadalupe River Canoas Creek U 37.234 -121.83759 X X 2012
170 | 205R00170 | San Tomas Aquino Saratoga Creek NU 37.24817 | -122.07209 X X 2013
182 | 205R00182 | Guadalupe River Randol Creek NU 37.18753 | -121.84009 X X 2013
218 | 205R00218 | Coyote Creek Coyote Creek U 37.29 -121.81804 X X 2012
227 | 205R00227 | Matadero Creek Matadero Creek U 37.4099 | -122.13831 X X 2012
234 | 205R00234 San Tomas Aquino San Tomas Aquino v 37.2662 -121.99081 X X 2012
241 | 205R00241 Coyote Creek Upper Silver Creek U 37.2764 -121.76496 X X 2012
259 | 205R00259 Guadalupe River Guadalupe River U 37.3672 -121.92477 X X 2012
275 | 205R00275* | Coyote Creek Arroyo Aguague NU 37.39006 | -121.78341 X 2013
282 | 205R00282 | Guadalupe River Guadalupe Creek u 37.2376 -121.8884 X X 2012
289 | 205R00289* | Coyote Creek Coyote Creek NU | 37.09060 | -121.46888 X 2013
291 | 205R00291 Coyote Creek Coyote Creek U 37.3172 -121.84857 X X 2012
337 | 205R00337* | Coyote Creek East Fork Coyote Creek NU 37.18948 | -121.46873 X 2013
346 | 205R00346 | Guadalupe River Guadalupe River U 37.2597 -121.8701 X X 2012
355 | 205R00355 | San Tomas Aquino Saratoga Creek U 37.3267 -121.99539 X X 2012
374 | 205R00374 | Guadalupe River Alamitos Creek V] 3719422 | -121.82317 X X 2013
387 | 205R00387 | Lower Penitencia Creek | Calera Creek u 37.44558 | -121.91085 X X 2013
419 | 205R00419 | Stevens Creek Stevens Creek u 37.32051 | -122.06087 X X 2013
451 | 205R00451 Coyote Creek Coyote Creek U 37.38604 | -121.90959 X X 2013
474 | 205R00474 | Coyote Creek Coyote Creek U 37.27875 | -121.80782 X X 2013
538 | 205R00538 | Guadalupe River Shannon Creek u 37.21790 | -121.91401 X X 2013
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Probabilistic Targeted
:\Il:l)ap ::?rt\ll;’:r Watershed Creek Name Iha:: Latitude | Longitude :i:’t?;i‘::’sme"t’ S.r:(;(iir(rzlitta)r’\,t CRAM | Temperature Con‘t’ivn;ous IiztiI;:?:rr; V¥:;err
General WQ Chemistry
547 | 205R00547 | Calabazas Creek Calabazas Creek u 37.34836 | -121.98952 X X 2013
554 | 205R00554 | San Tomas Aquino San Tomas Aquino u 37.24667 | -121.99516 X X 2013
586 | 205R00586 | Guadalupe River Los Gatos Creek U 37.16552 | -121.97919 X X 2013
602 | 205R00602 | Guadalupe River Alamitos Creek u 37.22970 | -121.86590 X X 2013
627 | 205R00627 | Calabazas Creek Calabazas Creek u 37.39629 | -121.98690 X X 2013
666 | 205R00666 | Coyote Creek Coyote Creek u 37.26924 | -121.79665 X X 2013
707 | 205R00707 | Coyote Creek Upper Penitencia Creek u 37.39059 | -121.84332 X X 2013
714 | 205R00714 | Guadalupe River Los Gatos Creek U 37.23417 | -121.97329 X X 2013
739 | 205R00739 | Matadero Creek Matadero Creek U 37.42967 | -122.12816 X X 2013
771 | 205R00771 Guadalupe River Guadalupe River V] 37.34063 | -121.90213 X X 2013
787 | 205R00787 Coyote Creek Upper Penitencia Creek V] 37.40139 | -121.79501 X X 2013
50 205SAR050 | San Tomas Aquino Saratoga Creek 37.2822 -122.00623 X 2012
60 205SAR060 | San Tomas Aquino Saratoga Creek 37.2719 -122.01716 X 2012
70 205SAR070 | San Tomas Aquino Saratoga Creek 37.262 -122.02933 X 22%1123
75 205SAR075 | San Tomas Aquino Saratoga Creek 37.25777 | -122.03489 X 2013
85 205SAR085 | San Tomas Aquino Saratoga Creek 37.25218 | -122.04817 X 2013
64 205STE064 | Stevens Creek Stevens Creek 37.3174 -122.06182 X 22%11%

* indicates site sampled by SFRWQCB through the SWAMP program.
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3.0 MONITORING METHODS

Water quality data were collected in accordance with SWAMP-comparable methods and procedures
described in the BASMAA RMC Standard Operating Procedures (SOPs; BASMAA 2012b) and
associated Quality Assurance Project Plan (QAPP; BASMAA 2012a). These documents and the RMC
Creek Status and Long-Term Trends Monitoring Plan (BASMAA 2011) are updated as needed to
maintain their currency and optimal applicability. Where applicable, monitoring data were collected using
methods comparable to those specified by the California Surface Water Ambient Monitoring Program
(SWAMP) QAPP"", and were submitted in SWAMP-compatible format to the SFRWQCB. The SOPs
were developed using a standard format that describes health and safety cautions and considerations,
relevant training, site selection, and sampling methods/procedures, including pre-fieldwork mobilization
activities to prepare equipment, sample collection, and de-mobilization activities to preserve and transport
samples. The SOPs relevant to the monitoring discussed in this report are listed in Table 3.1.

Table 3.1. Standard Operating Procedures (SOPs) pertaining to creek status monitoring.

SOP # SOP

FS-1 Benthic Macroinvertebrate and Algae Bioassessments, and Physical Habitat Measurements
FS-2 Water Quality Sampling for Chemical Analysis, Pathogen Indicators, and Toxicity Testing
FS-3 Field Measurements, Manual

FS-4 Field Measurements, Continuous General Water Quality

FS-5 Continuous Temperature Measurements

FS-6 Collection of Bedded Sediment Samples

FS-7 Field Equipment Cleaning Procedures

FS-8 Field Equipment Decontamination Procedures

FS-9 Sample Container, Handling, and Chain of Custody Procedures

FS-10 Completion and Processing of Field Datasheets

FS-11 Site and Sample Naming Convention

FS-12 Ambient Creek Status Monitoring Site Evaluation

3.1 Field Data Collection Methods

3.1.1 Bioassessments

In accordance with the RMC QAPP (BASMAA 2012a) bioassessments were conducted during the spring
index period (approximately April 15 — July 15) and at a minimum of 30 days after any significant storm
(roughly defined as at least 0.5-inch of rainfall within a 24-hour period). During WY2012, the last
significant storm occurred on April 12"-13" and bioassessments began during the week of May 14",
2012. During WY2013, the last significant storm occurred on March 7" with subsequently smaller storm
on April 4", 2013. Bioassessments began during the week of May 6", 2013.

""The current SWAMP QAPP is available at:
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/gapp/swamp_qgapp_master090108a.pdf
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Benthic Macroinvertebrates

Each bioassessment sampling site consisted of an approximately 150-meter stream reach that was
divided into 11 equidistant transects placed perpendicular to the direction of flow. The sampling position
within each transect alternated between 25%, 50% and 75% distance of the wetted width of the stream.
Benthic macroinvertebrates (BMIs) were collected from a 1 square foot area approximately 1 m
downstream of each transect (see SOP FS-1, BASMAA 2012b). The benthos were disturbed by
manually rubbing coarse substrate followed by disturbing the upper layers of substrate to a depth of 4-6
inches to dislodge any remaining invertebrates into the net. Slack water habitat procedures were used at
transects with deep and/or slow moving water (Ode 2007). Material collected from the eleven
subsamples was composited in the field by transferring the entire sample into one or two 1000 ml wide-
mouth jar(s) and preserving it with 95% ethanol.

Algae

Filamentous algae and diatoms were collected using the Reach-Wide Benthos (RWB) method described
in SOP FS-1 (BASMAA 2012b). Algae samples were collected synoptically with and immediately after
BMI sample collection. The sampling position within each transect was the same as used for BMI
sampling; however, samples were collected six inches upstream of the BMI sampling position. The algae
were collected using a range of methods and equipment, depending on the particular substrate occurring
at the site (i.e., erosional, depositional, large and/or immobile, etc) per SOP FS-1. Erosional substrates
included any material (substrate or organics) small enough to be removed from the stream bed, but large
enough in size to isolate an area equal in size to a rubber delimiter (12.6 cm2 in area). When a sample
location along a transect was too deep to sample, a more suitable location was selected, either on the
same transect or from one further upstream.

Algae samples were collected at each transect prior to moving on to the next transect. Sample material
(substrate and water) from all eleven transects was combined in a sample bucket, agitated, and a
suspended algae sample was then poured into a 500 mL cylinder, creating a composite sample for the
site. A 45 mL subsample was taken from the algae composite sample and combined with 5 mL
glutaraldehyde into a 50 mL sample tube for taxonomic identification of soft algae. Similarly, a 40 mL
subsample was extracted from the algae composite sample and combined with 10 mL of 10% formalin
into a 50 mL sample tube for taxonomic identification of diatoms. Laboratory processing included
identification and enumeration of 300 natural units of soft algae and 600 diatom valves to the lowest
practical taxonomic level.

The algae composite sample was also used for collection of chlorophyll a and ash free dry mass (AFDM)
samples following methods described in Fetscher et al (2009). For the chlorophyll a sample, 25 mL of the
algae composite volume was removed and run through a glass fiber filter (47 mm, 0.7 um pore size)
using a filtering tower apparatus. The AFDM sample was collected using a similar process using pre-
combusted filters. Both samples were placed in whirlpaks, covered in aluminum foil and immediately
placed on ice for transportation to laboratory.

3.1.2 Physical Habitat

Physical habitat assessments (PHAB) were conducted at each BMI bioassessment sampling event using
the PHAB protocols described in Ode (2007) (see SOP FS-1, BASMAA 2012b). Physical habitat data
were collected at each of the 11 transects and at 10 additional inter-transects (located between each
main transect) by implementing the “Basic” level of effort, with the following additional
measurements/assessments as defined in the “Full” level of effort (as prescribed in the MRP): water
depth and pebble counts, cobble embeddedness, flow habitat delineation, and instream habitat
complexity. At algae sampling locations, additional assessment of presence of micro- and macroalgae
was conducted during the pebble counts. In addition, water velocities were measured at a single location
in the sample reach (when possible) using protocols described in Ode (2007).
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3.1.3 Physico-chemical Measurements

General water quality parameters (dissolved oxygen, temperature, specific conductivity, and pH) were
measured concurrent with BMI bioassessment sampling using multi-parameters probes according to SOP
FS-3 (BASMAA 2012b). Direct field measurements or grab samples for field measurement purposes are
collected from a location where the stream visually appears to be completely mixed. |deally this is at the
centroid of the flow, but site conditions do not always allow centroid collection. Measurements should
occur upstream of sampling personnel and equipment and upstream of areas where bed sediments have
been disturbed, or prior to such bed disturbance. Field meters are calibrated prior to use and results are
recorded on the Field Meter Calibration Record form.

3.1.4 California Rapid Assessment Method for Riverine Wetlands (CRAM)

Assessments using the California Rapid Assessment Method (CRAM) were conducted at the same
locations (and reach lengths) monitored for the RMC probabilistic design (i.e., biological and physical
habitat assessments, nutrients and physical chemical water quality). CRAM was conducted at
bioassessment locations to assess the utility of using CRAM data to explain the aquatic biological
condition. CRAM is performed within a defined riparian Assessment Area (AA) and is composed of the
following subcategories: 1) buffer and landscape context; 2) hydrology; 3) physical structure; and 4) biotic
structure. Procedures describing methods for scoring riparian attributes are described in Collins et al.
(2008).

3.1.5 Nutrients and Conventional Analytes

Water samples were collected at probabilistic sites for nutrients and conventional analytes using the
Standard Grab Sample Collection Method as described in SOP FS-2 (BASMAA 2012b). Sample
containers were rinsed using ambient water and completely filled and recapped below water surface
whenever possible. An intermediate container was used to collect water for all sample containers with
preservative already added in advance by laboratory. Sample container size and type, preservative type
and associated holding times for each analyte are described in Table 1 of SOP FS-9, including field
filtration where applicable. Syringe filtration method was used to collect samples for analyses of
Dissolved Ortho-Phosphate and Dissolved Organic Carbon. All sample containers were labeled and
stored on ice for transportation to laboratory.

3.1.6 Chlorine

Water samples were collected and analyzed for free and total chlorine using CHEMetrics test kits (K-2511
for low range [0 to 0.20 mg/L], and K-2504 for high range [0 to 1 mg/L and 0 to 5 mg/L]) according to SOP
FS-3 (BASMAAS 2012b). The method requires a unique sample for each parameter. If concentrations
exceed 0.08 mg/L the site is immediately resampled; if concentrations exceed the upper limit of the low
range test kit (0.20 mg/L) the site is immediately resampled using the high range test kit. Chlorine
measurements in water are conducted up to twice annually: during spring bioassessments and
concurrently with dry season toxicity and sediment chemistry monitoring.

3.1.7 Water Toxicity

Samples were collected at probabilistic sites for water toxicity. The required number of 4-L labeled amber
glass bottles were filled and placed on ice to cool to <6°C. Bottle labels include station ID, sample code,
matrix type, analysis type, project ID, and date and time of collection. The laboratory was notified of the
impending sample delivery to meet the 24-hour sample delivery time requirement. Procedures used for
sampling and transporting samples are described in SOP FS-2 (BASMAA 2012b).

3.1.8 Sediment Toxicity & Chemistry

Sediment samples were collected at probabilistic sites during the dry season for toxicity and chemical
analysis. Before conducting sampling, field personnel surveyed the proposed sampling area for
appropriate fine-sediment depositional areas before stepping into the stream, to avoid disturbing possible
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sediment collection sub-sites. Personnel carefully entered the stream and started sampling at the closest
appropriate reach, continuing upstream. Sediment samples were collected from the top 2 cm of sediment
in a compositing container, thoroughly homogenized, and then aliquotted into separate jars for chemical
or toxicological analysis using standard clean sampling techniques (see SOP FS-6, BASMAA 2012b).
Sample jars were submitted to respective laboratories per SOP FS-13 (BASMAA 2012b).

3.1.9 Continuous Temperature Monitoring

Digital temperature loggers (Onset HOBO Water Temp Pro V2) were programmed to record data at 60-
minute intervals and were deployed at targeted sites from April through September. Procedures used for
calibrating, deploying, programming and downloading data are described in RMC SOP FS-5 (BASMAA
2012b).

3.1.10 Continuous General Water Quality Measurements

Water quality monitoring equipment recording dissolved oxygen, temperature, conductivity, and pH at 15-
minute intervals (YSI 6600 data sondes) was deployed at targeted sites for two 2-week periods: once
during spring season and once during summer. Procedures used for calibrating, deploying, programming
and downloading data are described in RMC SOP FS-4 (BASMAA 2012b).

3.1.11 Pathogen Indicators Sampling

Sampling techniques for pathogen indicators (fecal coliform and E. Coli) included direct filling of
containers at targeted sites and immediate transfer of samples to analytical laboratories within specified
holding time requirements. Procedures used for sampling and transporting samples are described in
RMC SOP FS-2 (BASMAA 2012b).

3.2 Laboratory Analysis Methods

RMC participants, including SCVURPPP, agreed to use the same laboratory for individual parameters,
developed standards for contracting with the labs, and coordinated quality assurance issues. All samples
collected by RMC participants that were sent to laboratories for analysis were analyzed and reported per
SWAMP-comparable methods as described in the RMC QAPP (BASMAA 2012a). Analytical laboratory
methods, reporting limits and holding times for chemical water quality parameters are also reported in
BASMAA (2012a). Analytical laboratory contractors included:

e BioAssessment Services, Inc. — BMI identification

e EcoAnalysts, Inc. — Algae identification

o CalTest, Inc. — Sediment Chemistry, Nutrients, Chlorophyll a, Ash Free Dry Mass
o Pacific EcoRisk, Inc. - Water and Sediment Toxicity

e BioVir Laboratories, Inc. — Pathogen indicators
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4.0 DATA ANALYSIS AND INTERPRETATION METHODS

This section describes methods used to analyze the monitoring data. The analyses include a preliminary
condition assessment involving analysis of the biological data to characterize biological conditions within
Santa Clara County. The condition assessment is based upon bioassessment scores and seeks to
answer management question #2 (Are conditions in local receiving water supportive of or likely
supportive of beneficial uses?). The physical, chemical, and toxicity data are analyzed to identify
potential stressors that may be impacting water quality and biological conditions and to answer
management question #1 (Are water quality objectives, both numeric and narrative, being met in
local receiving waters, including creeks, rivers, and tributaries?). An important part of data analysis
is review of all field data sheets and laboratory reports for compliance with the SOPs and QAPP.

As the cumulative sample sizes increase through monitoring conducted in future years (Table 2.1), it will
be possible to develop a statistically representative data set to address the management questions
comparing urban and non-urban conditions and long-term trends.

4.1 Biological Condition Indicators

Assemblages of freshwater organisms are commonly used to assess the biological integrity of
waterbodies because they provide direct measures of ecological condition (Karr and Chu 1999). Benthic
macroinvertebrates (BMIs) are an essential link in the aquatic food web, providing food for fish and
consuming algae and aquatic vegetation (Karr and Chu, 1999). The presence and distribution of BMIs
can vary across geographic locations based on elevation, creek gradient, and substrate (Barbour et al.,
1999). These organisms are sensitive to disturbances in water and sediment chemistry, and physical
habitat, both in the stream channel and along the riparian zone. Because of their relatively long life
cycles (approximately one year) and limited migration, BMIs are particularly susceptible to site-specific
stressors (Barbour et al., 1999). Algae are increasingly being used as indicators of water quality as they
form the autotrophic base of aquatic food webs and exhibit relatively short life cycles that respond quickly
to chemical and physical changes (Fetscher et al. 2013b). Diatoms have been found to be particularly
useful for interpreting some causes of environmental degradation (Hill et al. 2000).

Indices of biological integrity (IBls) are analytical tools that calculate a site condition score based on a
series of biological metrics representing taxonomic richness, composition, tolerance and functional
feeding groups. IBI development in California is more established for BMIs (i.e., B-IBIs) than for algae.
Benthic macroinvertebrate I1Bls have been developed and tested extensively for four regions of California,
including Southern California (Ode et al. 2005), Northern California (Rehn et al. 2005), Eastern Sierra
Nevada (Herbst et al. 2009) and Central Valley (Rehn et al. 2008).

In the absence of a San Francisco Regional IBI, the RMC applied the NoCal and SoCal B-IBIs to assess
BMI data collected at probabilistic sites during WY2012. Since both of these tools were developed for
geographic areas different than the San Francisco Bay area, there is some uncertainty in how they
perform at a more local scale, such as Santa Clara County, or for site-specific evaluations within a
watershed.

A new assessment tool for BMI data is being developed by the State Water Board to support the
development of the State’s Biological Objectives Policy. The California Stream Condition Index (CSCI) is
an assessment tool based on benthic macroinvertebrates that is designed to provide both site-specificity
and statewide consistency (i.e., can be applied to all perennial wadeable streams within all ecoregions of
California). The performance of the CSCI is supported by the use of a large reference data set that
represents the full range of natural conditions in California; and by the development of site-specific
models for predicting biological communities. The site-specific model is based on two components:

1) taxonomic completeness, as measured by the ratio of observed-to-expected taxa (O/E); and 2)
ecological structure, measures as a predictive multi-metric index (pMMI) that is based on reference
conditions (Mazor et al. 2013). The CSCl is computed as the average of the sum of O/E and pMMI.
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The State Board is continuing to evaluate the performance of CSCI in a regulatory context. To further
test the performance of the CSCI as a biological condition assessment tool, SCVURPPP obtained a
preliminary draft version of the CSCI to evaluate BMI data collected for this project. Specifically, the CSCI
is compared to B-IBI and evaluated for performance across a gradient of environmental conditions in
Santa Clara County.

The State Water Board is developing and testing assessment tools for benthic algae data as a measure
of biological condition and identification of potential stressors. A comprehensive set of stream algal I1Bls
that include metrics for both diatoms and soft-algae, have recently been developed and tested in
Southern California (Fetscher et al. 2013a). The study evaluated a total of 25 IBIs comprising of either
single-assemblage metrics (i.e., either diatoms or soft algae) or combinations of metrics presenting both
assemblages (i.e, “hybrid” IBI). The study identified four high performing IBls including three hybrid IBls
and one single-assemblage IBI for diatoms. The performance was assessed by the IBls responsiveness
to stress.

The high performing single assemblage diatom IBI (herein referred to as “D18”) was used to evaluate the
algae samples collected at SCVURPPP probabilistic sites. The hybrid IBls were not used due to
numerous algal species, primarily soft algae that were identified by the contracting laboratory
EcoAnalysts, Inc., that did not match the SWAMP master taxonomic list. The discrepancies between the
two taxonomic lists will be resolved in early 2014. The diatom IBI results should be considered preliminary
until additional research shows that these tools perform well for data collected in Santa Clara County.

4.1.1 Benthic Macroinvertebrate Data Analysis

BMI Data Sources

BMI data from Santa Clara County were compiled from two sources: 1) SCVURPPP Creek Status
monitoring conducted in 2012 and 2013 under MRP Provision C.8 (n=41 sites); and 2) historical
SCVURPPP and SFRWQCB monitoring projects conducted between 2002 and 2009 (n= 94 sites). Forty-
five sites from the historical data set were sampled more than once for a total of 156 total sampling
events. The MRP and historical data include a combined 197 sampling events at 135 unique sites. The
historical data was collected using three different standardized field methods: California Stream
Bioassessment Protocol (CSBP), Targeted Riffle, and Reachwide Benthos (RWB). The laboratory
analytical methods were consistent for all sampling events, with BMIs identified at a Level 1 Standard
Taxonomic Level of Effort, with the additional effort of identifying chironomids (midges) to subfamily/tribe
instead of family (Chironomidae). The taxonomic resolution and life stage information for all BMI data
was compared and revised when necessary to match the SWAMP master taxonomic list.

Northern and Southern California Index of Biological Integrity

The BMI data were compiled, formatted and sent to the Moss Landing Marine Laboratory where Southern
California (SoCal) B-IBI (Ode et al. 2005) and the Northern California (NoCal) B-IBI (Rehn et al. 2005)
scores'? were calculated using the SWAMP Reporting Module. The reporting module includes a routine
that subsamples to a standardized number of 500 BMIs prior to the calculation of metrics. The metrics
used to calculate each B-IBI are shown in Table 4.1. Upstream watershed area and ecoregion data were
included in the data set to meet the model input requirements for the NoCal B-IBI.

Zltis important to note that the NoCal and SoCal B-IBI scores calculated for the 20 sites sampled by SCVURPPP in WY2012 and
reported in the WY2012 Local Urban Creeks Status Monitoring Report (SCVURPPP 2013) are not identical to the B-IBI scores
presented in this report. One explanation is that slightly different methods were applied, with the tabulation and scoring of metrics
done manually in last year’s report in contrast with the use of the SWAMP Reporting Module to calculate metrics and B-IBI scores in
this year’s report. Another explanation may relate to potential differences in the BMI taxa list (e.g., taxa level and the distinction of
unique taxa) which would affect the scoring of each metric. In effort to remain consistent with statewide analyses of bioassessment
data by SWAMP, the metrics and B-IBI scores generated by the SWAMP Reporting Module will be used for the analyses in this
report.
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Table 4.1. Metrics used to calculate SoCal B-IBl and NoCal B-IBI.

SoCal B-IBI NoCal B-IBI

e EPT Taxa e EPT Taxa

e Number Coleoptera Taxa e Number Coleoptera Taxa
e Number Predator Taxa e Percent Predators

e  Percent Intolerant
e  Percent Non-Insecta Taxa

e  Percent Collector-Filter + Collector-
Gather Individuals

e  Percent Tolerant Taxa (8-10)

e Percent Intolerant

e Percent Non-Insecta Taxa

e  Percent Non-Gastropoda Scrapers
e Number Diptera Taxa

e Percent Shredder Taxa

California Stream Condition Index Score

California Stream Condition Index (CSCI) scores were calculated using the same BMI data used to
calculate the SoCal and NoCal B-IBIs. Delineations for the drainage area upstream of each BMI
sampling location were compiled or created in ArcGIS. Watershed areas for many of the historical BMI
sampling locations were provided by SWAMP. Delineations for all the SCVURPPP probabilistic sites
(n=40) and bioassessment sites sampled by SCVURPPP in 2008 and 2009 (n=40) were created using
existing GIS watershed/catchment data developed for Santa Clara County (Mattern et al. 2003). In most
cases, the existing watershed/catchments required editing the polygon to adjust the downstream edge of
the drainage area to the sampling locations. In addition, the Arc Hydro tool in ArcGIS was used to create
the watershed boundaries for one sampling location (Smith Creek, a tributary to Alameda Creeks) not
included in the Mattern watershed/catchment GIS data.

To develop the CSCI score, fourteen different GIS datasets were compiled from the California
Department of Fish and Wildlife and analyzed in ArcGIS to calculate a range of environmental attributes
for each sampling location. Site elevation, temperature, and precipitation values were obtained directly at
the sampling location. Elevation range was calculated from the difference in elevation in the watershed of
the lowest and highest values. The other eleven attributes are associated with soil properties that were
averaged across the watershed using a zonal statistics tool in ArcGIS that works with overlapping
polygons (http://www.arcgis.com/). The environmental variables data and BMI data were formatted and
used as input files for “R” Studio statistical package and the necessary CSCI program scripts provided by
SCCWREP staff. The CSCI program includes a subsampling routine that produces a standardized number
of 500 BMIs. The program output includes a summary table that averages CSCI scores over 20 iterations
and calculates O/E and pMMI metrics. The output table also flags sites with inadequate numbers of
unambiguous taxa (i.e., CSCI requires at least 360 unambiguous taxa).

Evaluation of Assessment Tools

The NoCal B-IBI, SoCal B-IBI and CSCI assessment tools were compared to evaluate the overall
response of BMI data found at sampling locations in Santa Clara County. Assessment tools were
evaluated at different flow conditions (perennial versus non-perennial) and land use classes (urban
versus non-urban) to evaluate their performance over the range of environmental conditions.

Assessing Biological Condition

The condition categories for SoCal B-IBI (Rehn et al. 2008) (Table 4.2) were used to assess biological
condition for the trigger evaluations presented in this report and the WY2012 Local Urban Creeks Status
Monitoring Report (SCVURPPP 2013).
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Table 4.2. Condition categories for evaluating SoCal B-IBI scores.

Condition Category Southeré\-lg?lifornia
Very Good 80-100
Good 60-79
Fair 40-59
Poor 20-39
Very Poor 0-19

The State Water Board has not developed condition categories or thresholds to categorize biological
conditions using CSCI scores. For this report, CSCI was classified into three scoring ranges to evaluate
the relative biological condition of sites (Table 4.3).

Table 4.3. Condition categories used to evaluate CSCI scores.

CSCI Score Category Characterization of Sites
>0.83 Good Non-urban/low urban

0.55-0.83 Fair Moderate urban disturbance
<0.55 Poor Highly urban/modified channels

The SoCal B-IBI scores and CSCI scores were compared for perennial vs non-perennial sites for all sites
(n=135) sampled in Santa Clara County between 2002 and 2013. Average scores were used for sites
with multiple sampling events. For the same data, SoCal B-IBl and CSCI scores were evaluated for sites
classified as urban and non-urban using the RMC sample frame, and for different ranges of percent
watershed imperviousness. A comparison of CSCI scores between probabilistic sites and historical sites
was conducted to assess whether the biological condition measured at the larger set of historical sites
could be used to validate MRP probabilistic site conditions in Santa Clara County.

4.1.2 Algae Bioassessment

The diatom IBI (“D18”), developed by SCCWRP for the Draft Southern California Algae IBI, was used to
assess biological condition for each SCVURPPP probabilistic site. The diatom IBI includes the following
metrics:

e Proportion halobiontic (preference for saline environment)
e Proportion low total phosphorus indicators

e Proportion nitrogen heterotrophs

¢ Proportion requiring >50% dissolved oxygen saturation

e Proportion sediment tolerant (highly motile)
The algae data were compiled, formatted and sent to the Moss Landing Marine Laboratory where “D18”
diatom IBI scores were calculated using the SWAMP Reporting Module. No condition categories have

been established for algae IBIs to date, nor has the State Water Board proposed their use in a regulatory
context.
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4.2 Physical Habitat Indicators

Physical habitat indicators include measurements/assessments made during the bioassessment and
during the California Riparian Assessment Method (CRAM). Physical habitat measurements were used
to assess both the physical habitat condition and evaluated as potential stressors to biological condition
indicators (B-IBI and CSCI).

Riparian condition data (CRAM) was used to assess the overall condition of health of stream ecosystem
resources and to develop hypotheses regarding the causes of their observed conditions (SCVWD 2011).
Riparian assessment data can also supplement biological and physical habitat data collected at
bioassessment sites to investigate potential stressors to aquatic health. Previous studies in Southern
California (Solek et al. 2011) have demonstrated high correlation between benthic macro-invertebrate
communities (as measured by IBI) and riparian condition.

Physical Habitat Condition

Three qualitative PHAB parameters, epifaunal substrate/cover, sediment deposition, and channel
alteration, are assessed during each bioassessment. Each parameter can be scored for a total of 0-20
and a combination of the PHAB parameters result in scores that range from 0 — 60. Higher PHAB scores
reflect higher quality habitat.

CRAM is also applied to bioassessment reach. CRAM score is based on the assessment and scoring of
four different attributes: 1) Buffer and Landscape Connectivity; 2) Hydrology; 3) Physical Structure;

and 4) Biotic Structure. The four attribute scores are summed and averaged to obtain the total CRAM
score.

Stressor Assessment

Physical habitat endpoints were calculated to obtain a reachwide measure of physical habitat condition.
Additional variables that characterize the relative amount of development within the watershed drainage
areas upstream of each sampling location were derived using a GIS. Pearson Coefficient Correlations,
Spearman rank correlations, and multiple regressions were used to estimate the degree of correlation
between physical habitat endpoints and water quality parameters with the biological condition indicators.

4.3 Stressor/WQO Assessment

Water and sediment chemistry and toxicity data generated during Water Years 2012 and 2013 were
analyzed and evaluated to identify potential stressors that may be contributing to degraded or diminished
biological conditions, including exceedances of water quality objectives (WQOs). Per Table 8.1 of the
MRP (SFRWQCB 2009), creek status monitoring data must be evaluated with respect to specified
“Results that Trigger a Monitoring Project in Provision C.8.d.i.” The trigger criteria listed in Table 8.1 were
used as the principal means of evaluating the creek status monitoring data to identify sites where water
quality impacts may have occurred. The relevant trigger criteria are listed in Table 4.4. For the purposes
of the stressor assessment SoCal IBI scores below 40 (0-19 = very poor, 20-39 = poor) were considered
as indicators of substantially degraded aquatic communities. Additional details on selected parameters
(nutrients, toxicity, sediment chemistry, temperature, dissolved oxygen and pathogen indicators) are
provided below Table 4.4.
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Table 4.4. Water Quality Objectives and Thresholds Used for Trigger Evaluation

Monitoring Parameter

Objective/Trigger Threshold

‘ Units ‘ Source

Bioassessment
SoCal IBI Very poor (0-19) and poor (20-39) NA Rehn et al. 2005
CSCl TBD NA Mazor et al. 2013

Nutrients and Conventional

20% of results at each monitoring site exceed one or more established standard or threshold - applies to these

Analytes parameters jointly
Ammonia, unionized 0.025 mg/L SF Bay Basin Plan Ch. 3, p. 3-7
Chloride ﬁf’i (; (4 day avg.; applies to freshwater aquatic mg/L USEPA Nat'l. Rec. WQ Criteria
Chloride 250 (secondary maximum contaminant level; mall SF Bay Basin Plan Ch. 3, Table 3-5; CA Code Title 22;

MUN waters, Title 22 Drinking Waters) 9 USEPA Drinking Water Stds. Secondary MCL

) ) . SF Bay Basin Plan Ch. 3, Table 3-5; CA Code Title 22;
Nitrate as N \1/\(I)a(t(aaFszplcl>enT t)o MUN and Title 22 Drinking mg/L USEPA Drinking Water Stds. Primary MCL; USEPA
y Natl. Rec. WQ Criteria (Human Health)

Chlorine
Free & Total Chiorine > 0.08 for initial result, > 0.08 for retest result mglL USEPA

(if needed)
Water Column Toxicity
Selenastrum capricomutum
(Growth), Ceriodaphnia dubia o - o
(SurvivallReproduction), Fathead | <20 Of Control Resultfor initial test, <50% MRP Table 8.1

: . of Control Result for retest (if needed)
Minnow (Survival/Growth) &
Hyalella azteca (Survival)
Sediment Toxicity
. Toxicity results are statistically different than,

Hyalella azteca (Survival/Growth) and < 20% of Control MRP Table H-1
Sediment Chemistry
Grain Size and TOC None NA

Three or more chemicals exceed Threshold

. Effects Concentrations (TECs), mean

MacDonald et al. 2000 Analytes; | by 2 ie Fifacts Concentrations (PEC NA MRP Table H-1

Pyrethroids from MRP Table 8.4

Quotient greater than 0.5, or pyrethroids
Toxicity Unit (TU) sum is greater than 1.0

General Water Quality

20% of results at each monitoring site exceed one or more established standard or threshold - applies individually to

Parameters each parameter

Conductivity None NA

Dissolved Oxygen WARM < 5.0, COLD < 7.0 mg/L SF Bay Basin Plan Ch. 3, p. 3-4

pH >6.5,<851 pH SF Bay Basin Plan Ch. 3, p. 3-4
COLD water 7-day mean < 19°; COLD and

Temperature WARM shall not increase > 2.8° above °C USEPA 1977 & SF Bay Basin Plan, Ch. 3, p. 3-6
natural receiving water temp

Temperature Same as General Water Quality for Temperature (See Above)

Pathogen Indicators

. MPN/ .
Fecal coliform =400 100ml SF Bay Basin Plan Ch. 3
E. col > 576 MPN/ 1 ysepA 1986

100mi

1 Special consideration will be used at sites where imported water is naturally causing higher pH in receiving waters.
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4.3.1 Nutrients and Conventional Analytes

A search for relevant water quality standards or accepted thresholds was conducted using available
sources, including the San Francisco Basin Water Quality Control Plan (Basin Plan) (SFRWQCB 2013),
the California Toxics Rule (CTR) (USEPA 2000), and various USEPA sources. Of the eleven water quality
constituents monitored in association with the bioassessment monitoring (referred to collectively as
“Nutrients” in MRP Table 8.1), water quality standards or established thresholds are available only for
ammonia (unionized form), chloride, and nitrate (for waters with MUN beneficial use only).

For ammonia, the 0.025 mg/L standard provided in the Basin Plan applies to the unionized fraction, as
the underlying criterion is based on unionized ammonia, which is the more toxic form. Conversion of
monitoring data from the measured total ammonia to unionized ammonia was therefore necessary. The
conversion was based on a formula provided by the American Fisheries Society (AFS, internet source),
and includes calculation from total ammonia, as well as field-measured pH, temperature, and specific
conductance.

For chloride, a Secondary Maximum Contaminant Level (MCL) of 250 mg/L applies to those waters with
MUN beneficial use and Title 22 drinking water, per the Basin Plan (Table 3-5), Title 22 of the California
Code of Regulations (CDPH, internet source), and the USEPA Drinking Water Quality Standards
(USEPA, internet source). For all other waters, the water quality criterion of 230 mg/L established by
USEPA (2009) (USEPA Water Quality Criteria) for the protection of aquatic life is assumed to apply. The
aquatic life criterion is a four-day average value, while the Secondary MCL is a maximum value.

The nitrate Primary MCL applies to those waters with MUN beneficial use, per the Basin Plan (Table 3-5),
Title 22 of the California Code of Regulations, and the USEPA Drinking Water Quality Standards.

4.3.2 Water and Sediment Toxicity

The laboratory determines whether a sample is “toxic” by statistical comparison of the results from
multiple test replicates of selected aquatic species in the environmental sample to multiple test replicates
of those species in laboratory control water. The threshold for determining statistical significance between
environmental samples and control samples is fairly small, with statistically significant toxicity often
occurring for environmental test results that are as high as 90% of the Control. Therefore, there is a wide
range of possible toxic effects that can be observed — from 0% to approximately 90% of the Control
values.

For water sample toxicity tests, MRP Table 8.1 identifies toxicity results of less than 50% of the Control as
requiring follow-up action. For sediment sample tests, MRP Table H-1 identifies toxicity results more than
20% less than the control as requiring follow-up action.” Therefore, samples that are identified by the lab
as toxic (based on statistical comparison of samples vs. Control at p = 0.05) are evaluated to determine
whether the result was less than 50% of the associated Control (for water samples) or statistically
different and more than 20% less the Control (for sediment samples).

4.3.3 Sediment Chemistry

Sediment chemistry results are evaluated as potential stressors in three ways, based on the following
criteria from MRP Table H-1. Any sample that meets one or more of the criteria are then compared to the
sediment toxicity and bioassessment results for that site. These comparisons are performed in the
Sediment Triad Assessment presented in Section 5.4.5.

¥ Footnote #162 to Table H-1 of the MRP reads, “Toxicity is exhibited when Hyallela (sic) survival statistically different than and <
20 percent of control”; this is assumed to be intended to read “...statistically different than and more than 20 percent less than
control”.
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e Calculation of threshold effect concentration (TEC4) quotients; determine whether site has three or
more TEC quotients greater than or equal to 1.0;"

e Calculation of probable effect concentration (PEC) quotients; determine whether site has mean
PEC quotient greater than or equal to 0.5; and,

e Calculation of pyrethroid toxic unit (TU) equivalents as sum of TU equivalents for all measured
pyrethroids; determine whether site has sum of TU equivalents greater than or equal to 1.0.

For sediment chemistry trigger criteria, TECs and PECs are as defined in MacDonald et al., 2000. For all
non-pyrethroid contaminants specified in MacDonald et al. (2000), the ratio of the measured
concentration to the respective TEC value was computed as the TEC quotient. All results where a TEC
quotient was equal to or greater than 1.0 were identified. PEC quotients were also computed for all non-
pyrethroid sediment chemistry constituents, using PEC values from MacDonald et al. (2000). For each
site the mean PEC quotient was then computed, and sites where the mean PEC quotient was equal to or
greater than 0.5 were identified. Pyrethroid TU equivalents were computed for individual pyrethroid
results, based on available literature values for pyrethroids in sediment LC50 values." Because organic
carbon mitigates the toxicity of pyrethroid pesticides in sediments, the LC50 values were derived on the
basis of TOC-normalized pyrethroid concentrations. Therefore, the pyrethroid concentrations as reported
by the lab were divided by the measured total organic carbon (TOC) concentration at each site, and the
TOC-normalized concentrations were then used to compute TU equivalents for each pyrethroid. Then for
each site, the TU equivalents for the various individual pyrethroids were summed, and sites where the
summed TU was equal to or greater than 1.0 were identified.

4.3.4 Temperature

Sullivan et al. (2000) is referenced in Table 8.1 of the MRP as a potential source for applicable
threshold(s) to use for evaluating water temperature data, specifically for creeks that have salmonid fish
communities. The report summarizes results from previous field and laboratory studies investigating the
effects of water temperature on salmonids of the Pacific Northwest and lists acute and chronic thresholds
that can potentially be used to define temperature criteria. The authors identified annual maximum
temperature (acute) and maximum 7-day weekly average temperature (MWAT) chronic indices as
biologically meaningful thresholds. They found the MWAT index to be most correlated with growth loss
estimates for juvenile salmonids, which can be used as a threshold for evaluating the chronic effects of
temperature on summer rearing life stage.

Previous studies conducted by EPA (1977) identified a MWAT of 19°C for steelhead and 18°C for coho
salmon. Using risk assessment methods, Sullivan et al (2000) identified lower thresholds of 17°C and
14.8°C for steelhead and coho respectively. The risk assessment method applied growth curves for
salmonids over a temperature gradient and calculated the percentage in growth reduction compared to
the growth achieved at the optimum temperature. The risk assessment analysis estimated that
temperatures exceeding a threshold of 17°C would potentially cause 10% reduction in average salmonid
growth compared to optimal conditions. In contrast, exceedances of the 19°C threshold derived by EPA
(1977) would result in a 20% reduction in average fish growth compared to optimal conditions.

The San Francisco Bay Region Water Quality Control Board (Water Board) is currently applying the
temperature thresholds suggested by Sullivan et al. (2000) (i.e., MWAT of 17°C and 14.8°C for steelhead
and coho salmon, respectively) to evaluate temperature data for the 303(d) listing process of impaired
waterbodies (SFRWQCB 2013). The Water Board has also applied these thresholds in evaluating
temperature data collected at reference sites in the San Francisco Bay Area (SFRWQCB 2012).

" This assumes that there is a typographical error in Table H-1 and that the criterion is meant to read, “3 or more chemicals exceed
TECs”.

'® The LC50 is the concentration of a given chemical that is lethal on average to 50% of test organisms.
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Several important factors should be considered when selecting the appropriate temperature thresholds
for evaluating data collected from creeks that support salmonid fish communities in the San Francisco
Bay Area region. The thresholds presented in Sullivan et al. (2000) are based on data collected from
creeks in the Pacific Northwest region, which exhibits different patterns of temperature associated with
climate, geography and watershed characteristics compared to creeks supporting steelhead and salmon
in Central California. Furthermore, a single temperature threshold may not apply to all creeks in the San
Francisco Bay Area due to high variability in climate and watershed characteristics within the region. .

Sullivan et al.’s (2000) risk assessment approach to establishing water temperature thresholds for
salmonids focuses on juvenile growth rates. Several studies, however, demonstrate that Central
California Coast (CCC) Steelhead Distinct Population Segment (DPS)16 have adapted feeding behaviors
and life history strategies to deal with higher water temperatures characteristic of the southern end of their
range. Smith and Li (1983) have observed that juvenile steelhead will tolerate warmer temperatures
when food is abundant by moving into riffle habitats to increase feeding success. Steelhead will also
move into coastal estuaries to feed during the summer season when stream conditions become stressful
to the fish (Moyle 2008). Sogard et al. (2012) determined that steelhead growth rates were higher during
winter-spring season compared to summer fall season in Central California coastal creeks, whereas the
opposite was true for steelhead in creeks of the Central Valley. Railsback and Rose (1999) concluded
that juvenile growth rate during the summer season was more dependent on food availability and
consumption than temperature.

These studies demonstrate that the application of temperature thresholds to evaluate steelhead growth
and survival is challenging, and may promote management actions that do not improve ecological
conditions. In cases where low flow conditions in concert with high temperatures during summer season
are impacting steelhead populations, management actions that improve food availability (e.g., increase
summer flow) may better address factors that are more critically limiting steelhead production. For
monitoring, fish size thresholds at critical life stages such as smolting may be a much better indicator for
understanding viability of steelhead populations (Atkinson et al. 2011).

We recommend using thresholds identified in EPA (1977) (i.e., MWAT of 19°C for steelhead and 18°C for
coho salmon) for interpretation of temperature data collected during the Creek Status Monitoring Project
in 2012. These thresholds are consistent with results from thermal tolerance studies by Myrick and Cech
(2000) that demonstrated maximum growth rates for California rainbow trout population to be near 19°C.
Myrick (1998) also demonstrated that growth rates for steelhead at 19°C were greatly increased when
food ration level was highest.

More data and analyses of temperature and salmonid growth rates is needed from creeks in the Central
California Coast and San Francisco Bay Region to better understand the effects of temperature on
salmonid fish population dynamics. In addition, other indicators (e.g., fish size) should be evaluated in
combination with temperature to effectively evaluate salmonid ecological conditions. For these reasons,
we recommend not using thresholds identified by Sullivan et al (2000) as they are based on a risk
analysis that assumes optimal growth rates for salmonids using data that are likely not applicable to local
watershed conditions.

The Basin Plan’s water temperature Water Quality Objective states that “temperature shall not be
increased by more than 2.8°C above natural receiving water temperature”. This criterion is difficult to
apply to sites where natural receiving water temperature is not known. This criterion may be applicable in
situations where temperature is dramatically altered (e.g., imported water) and water temperature data is
collected above and below a POTW outfall. In addition, there is no recommended criterion to use for
warm water fish communities, which are more adapted to higher temperatures. At this time, SCVURPPP
intends to continue prioritizing temperature monitoring at sites that are designated with a cold water
habitat (COLD) beneficial use (SFRWQCB 2013) or that support salmonid fish communities.

'8 CCC steelhead DPS includes all populations between Russian River and south to Aptos Creek. Also included are all drainages of
San Francisco, San Pablo and Suisun Bays eastward at the confluence of the Sacramento and San Joaquin Rivers.
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4.3.5 Dissolved Oxygen

The Basin Plan (SFRWQCB 2013) lists Water Quality Objectives for dissolved oxygen in non-tidal waters
as follows: 5.0 mg/L minimum for waters designated as warm water habitat (WARM) and 7.0 mg/L
minimum for waters designated as COLD. Although these WQOs provide suitable thresholds to evaluate
triggers, further evaluation may be needed to determine the overall extent and degree that COLD and/or
WARM beneficial uses are supported at a site. For example, further analyses may be necessary at sites
in lower reaches of a waterbody that may not support salmonid spawning or rearing habitat, but may be
important for upstream or downstream fish migration. In these cases, dissolved oxygen data will be
evaluated for the salmonid life stage and/or fish community that is expected to be present during the
monitoring period. Such evaluations of both historical and current ecological conditions will be made,
where possible, when evaluating water quality information.

4.3.6 Pathogen Indicators

Water Quality Objectives listed in the Basin Plan for fecal coliform are based on five consecutive samples
that are collected over an equally spaced 30-day period. The WQOs for Water Contact Recreation (REC-
1) include concentrations for the calculated geometric mean (< 200 MPN/100ml) and the 90" percentile (<
400 MPN/100ml). The monitoring design for pathogen indicators was to collect single water samples at
individual waterbodies, which is not consistent with the sampling requirements stated in the
aforementioned WQOs. As a result, the threshold for a single sample maximum concentration of fecal
coliform of 400 MPN/100ml was used as the basis for analyzing which results might trigger further
evaluation.

While the Basin Plan does not include WQOs for E. coli, the EPA has established similar criteria for E.
coli in primary contact recreational waters to protect human health (USEPA 2012). The 2012 USEPA
recommendations supersede the 1986 recommendations and no longer distinguish between different
levels of beach usage. USEPA recommended water quality criteria for E. coli consist of a geometric
mean of 126 CFU/100ml for samples collected in any 30-day interval and a statistical threshold value
(STV) of 410 CFU/100ml. The STV approximates the 90th percentile of data and is used as the basis for
evaluating E. coli results which might trigger a monitoring project under MRP Provision C.8.d.i. evaluation
criteria. In this evaluation, the Most Probable Number (MPN) of bacteria colonies given by the analytical
method is compared directly with the Colony Forming Units (CFUs) of the USEPA recommendations.

Two important issues should be considered when evaluating bacterial indicator organisms: 1) there is an
imperfect correlation between bacterial indicator organisms and pathogens of public health concern; and
2) the potential for human exposure to the water bodies of interest is uncertain. Water Quality Objectives
and Criteria for pathogen indicators were derived from epidemiological studies of people recreating at
bathing beaches that received bacteriological contamination via treated human wastewater. Therefore,
applying these thresholds to data collected from creeks where exposure via recreation is infrequent and
ingestion of the water is highly unlikely, is highly questionable. Additionally, sources of fecal indicators in
the watershed are likely non-human given the understanding of watershed sources. Recent research
indicates that the source of fecal contamination is critical to understanding the human health risk
associated with recreational waters and that the risk in recreational waters varies with various fecal
sources (USEPA 2012). Thus, comparison of fecal indicator results in Santa Clara Valley creeks to
WQOs and criteria, may not be appropriate and should be interpreted cautiously.

4.3.7 Quality Assurance/Quality Control

Data quality assessment and quality control procedures are described in detail in the BASMAA RMC
QAPP (BASMAA 2012a). They generally involve the following the steps described in the following
paragraphs.

Data Quality Objectives (DQOs) were established to ensure that data collected are of adequate quality
and sufficient for the intended uses. DQOs address both quantitative and qualitative assessment of the
acceptability of data. The qualitative goals include representativeness and comparability. The
quantitative goals include specifications for completeness, sensitivity (detection and quantization limits),
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precision, accuracy, and contamination. To ensure consistent and comparable field techniques, pre-
survey field training and in-situ field assessments were conducted. Field training and inter-calibration
exercises were conducted to ensure consistency and quality of CRAM and bioassessment data.

Data were collected according to the procedures described in the relevant SOPs, including appropriate
documentation of data sheets and samples, and sample handling and custody. Laboratories providing
analytical support to the RMC were selected based on demonstrated capability to adhere to specified
protocols. Standard methods for CRAM are included in Collins et al. (2008).

Duplicate samples were collected at 10% of the sites sampled to evaluate precision of field sampling
methods. Ten percent of the total number of BMI samples collected was submitted to the California
Department of Fish and Wildlife (CDFW) Aquatic Bioassessment Laboratory for independent assessment
of taxonomic accuracy, enumeration of organisms and conformance to standard taxonomic level.

All data were thoroughly reviewed for conformance with QAPP requirements and field procedures were
reviewed for compliance with the methods specified in the relevant SOPs. Data quality was assessed and
qualifiers were assigned as necessary in accordance with SWAMP requirements.

Following completion of the field and laboratory work, the field data sheets and laboratory reports were
reviewed by the SCVURPPP Program Quality Assurance Officer, and compared against the methods and
protocols specified in the SOPs and QAPP. The findings and results were evaluated against the relevant
DQOs to provide the basis for an assessment of programmatic data quality. A summary of data quality
steps associated with water quality measurements is shown in Table 4.5. The data quality assessment
consisted of the following elements:

e Conformance with field and laboratory methods as specified in SOPs and QAPP, including
sample collection and analytical methods, sample preservation, sample holding times, etc.

o Numbers of measurements/samples/analyses completed vs. planned, and identification of
reasons for any missed samples.

o Temperature data was checked for accuracy by comparing measurements taken by HOBOs with
NIST thermometer readings in room temperature water and ice water prior to deployment.

e General water quality data was checked for accuracy by comparing measurements taken before
and after deployment with measurements taken in standard solutions to evaluate potential drift in
readings.

e Quality assessment laboratory procedures for accuracy and precision (i.e., laboratory duplicates,
laboratory blanks, laboratory control samples, and matrix spikes) were implemented, and data
which did not mean DQOs were assigned the appropriate flag.

e Field crews participated in two inter-calibration exercises prior to field assessments and attended
a debriefing meeting at the end of field assessments to assess consistency among RMC field
crews.
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Table 4.5. Data Quality Steps Implemented for Temperature and General Water Quality Monitoring.

Step Temperature General Water Quality
(HOBOs) (sondes)
Pre-event calibration / accuracy check conducted X X
Readiness review conducted X X
Check field datasheets for completeness X X
Post-deployment accuracy check conducted X X
Post-sampling event report completed X X
Post-event calibration conducted X X
Data review — compare drift against SWAMP MQOs X
Data review — check for outliers / out of water measurements X X
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5.0 RESULTS AND DISCUSSION

In this section, following a brief statement of data quality, the biological data are evaluated to produce a
preliminary condition assessment for aquatic life in SCVURPPP creeks, based on the first two years of
data collection. Historical bioassessment data collected by SCVURPPP since 2002 are added to the
analysis to support the condition assessment. The physical, chemical, and toxicity monitoring data are
then evaluated against the trigger criteria shown in Table 4.4 (Tables 8.1 and H-1 of the MRP) to provide
a preliminary identification of potential stressors. Data evaluation and interpretation methods are
described in Section 4.0. The results of the stressor assessment have been used to develop source
identification projects.

5.1 Statement of Data Quality

A comprehensive QA/QC program was implemented by SCVURPPP, covering all aspects of the
probabilistic and targeted monitoring. In general, QA/QC procedures were implemented as specified in
the RMC QAPP (BASMAA, 2012a), and monitoring was performed according to protocols specified in the
RMC SOPs (BASMAA, 2012b), and in conformity with SWAMP protocols. Details of the results of
evaluations of laboratory-generated QA/QC results are included in Attachment B. Issues noted by the
laboratories and/or field crews are summarized below.

5.1.1 Bioassessment

Prior to sampling in WY2012, field training and inter-calibration exercises were conducted to ensure
consistency and quality of bioassessment data. The SCVURPPP field crew also participated in an
interagency calibration exercise with four other crews prior to sampling in WY2013. While there are no
quantitative methods to assess quality assurance of physical habitat conditions, it was clear from the
results that measurements taken by the SCVURPPP field crew rarely deviated from those of other crews.

The field crew was audited once each field season by a representative of the California Department of
Fish and Wildlife (CDFW) to ensure consistency with SWAMP protocols. This audit is intended to ensure
consistency among RMC participants. Audits conducted by the CDFW did not result in any notable issues
needing to be addressed regarding field procedures. Field sampling protocols, sample handling,
documentation and packaging/delivery of samples were all executed properly as required by the QAPP
and in accordance with the RMC SOPs. All field instruments were properly calibrated and cleaned within
the necessary time restrictions.

Some biological assessment sites had to be sampled along a shortened reach (less than 150 m), and in
some cases, stream characterization points may have been moved along the reach due to physical
limitations or obstructions. Efforts were made to minimize the distance between the target collection
location and the more accessible replacement location. Collection of algae samples was difficult at
several sites due to varying levels of algal growth, making it hard to collect a distinguishable clump for
analysis.

A few issues with the BMI and algae laboratory analysis were noted, as follows:

¢ During BMI taxonomic analysis, only minor counting discrepancies and no taxonomic
discrepancies were noted between the original BioAssessment Services results and the QA
recount conducted by the CDFW Aquatic Bioassessment Laboratory.

¢ In accordance with the QAPP, BMIs were assessed to the Southwest Association of Freshwater
Invertebrate Taxonomist (SAFIT) Standard Taxonomic Effort (STE) Level 1. In anticipation of the
need for higher level effort (SAFIT STE Level 2), BMI from WY2012 were re-assessed to STE
Level 2. BMI taxonomic analysis will also be re-analyzed to STE Level 2 at a later time.

e Several algae species found in SCVURPPP samples were not included in the SWAMP list of
existing taxonomic identifications. They included a suffix indicating that it was a new species
identified by the analytical laboratory (EcoAnalysts, Inc.).
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5.1.2 Nutrients and Conventional Analytes

Caltest Labs analyzed all water chemistry samples for the SCVURPPP in 2012 and 2013. Caltest
performed all internal QA/QC requirements as specified in the QAPP and reported their findings to the
RMC. Key water chemistry MQOs are listed in RMC QAPP Tables 26-1, 26-2, 26-5, and 26-7.

Several issues were noted with respect to water chemistry analyses, as follows:

In both years the SCVURPPP field crew noted several instances where free chlorine was
measured with the Hach field kits at levels equal to or higher than total chlorine. Because unique
samples are analyzed for the two parameters, it is not known whether these differences are due
to problems with the field kits or real variability in water quality. The samples are collected from
the same location approximately two minutes apart. Alternative (colorimetric) methods will be
implemented in future field work to improve chlorine measurement accuracy and validity. Several
sites exceeded the trigger of 0.08 mg/L, but repeat chlorine measurements were not taken at
every site that exceeded the trigger. The field crew has been informed to ensure that replicates
are taken in 2014.

An initial screening of water chemistry data reports in 2012 found that AFDM was not included in
certain lab reports or EDDs; revised lab reports and EDDs were provided with AFDM results
included. There were no issues with missing constituents in 2013.

A limited number of lab sample results for nutrients and conventional parameters were reported
as qualified data due to minor QA/QC issues not thought to affect the validity of sample results.

For one batch in 2013, the Total Kjeldahl Nitrogen (TKN) matrix spike recovery slightly exceeded
the MQO range. This batch included two SCVURPPP samples, which have been assigned the
appropriate flag.

In accordance with the QAPP, field duplicates were collected at two (10%) of the SCVURPPP
sites sampled each year. Lab results of water chemistry field duplicate results are shown in
Attachment B. The MQO for relative percent difference (RPD) was exceeded for two constituents
(AFDM and chlorophyll a) at the first site and one constituent (AFDM) at the second site in 2012.
In 2013, three constituents (AFDM, chlorophyll a, and total Kjeldahl nitrogen) exceeded MQOs at
the first site and three constituents (chlorophyll a, total Kjeldahl nitrogen, and phosphorus) at the
second site in 2013. Due to the nature of chlorophyll a and AFDM collection, discrepancies are
to be expected and are attributed to collection of the duplicate in a different spot from the original
sample. Discrepancies between other constituents are attributed to timing, i.e., not collecting the
duplicate at the exact moment the original sample is collected. Field crews will make an effort in
subsequent years to collect the original and duplicate samples in an identical fashion.

The QAPP requires field blanks to be collected and analyzed at a frequency of 5% of all samples
collected for these parameters; this equates to a total of three such samples for the RMC total of
60. This requirement was exceeded in 2013, but not completely met in 2012. In 2012, ACCWP
collected one water chemistry field blank sample, which Caltest analyzed for orthophosphate and
dissolved organic carbon. Lab analysis of the water chemistry field blank detected no
contaminants. Among the water chemistry field blanks collected in 2013, were two taken at
SCVURPPP sites and analyzed for orthophosphate and dissolved organic carbon. Dissolved
organic carbon was detected at levels between the method detection limit and the reporting limit
at one site, while neither analyte was detected at the other site.

5.1.3 Toxicity

Two aquatic toxicity samples, taken during storms, were affected during testing by pathogen-related
mortality (PRM), a fairly common cause of interference in aquatic sample toxicity tests with ambient
surface waters. The affected samples were not re-tested due to laboratory personnel's best professional
judgment that the PRM observations were not associated with or indicative of stormwater toxicity.
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5.1.4 Sediment Chemistry

Caltest Laboratories performed all sediment chemistry analysis for SCVURPPP in 2012 and 2013, with
the exception of the grain size distribution and total organic carbon (TOC) analyses, which were sub-
contracted by Caltest to Soil Control Laboratories. Caltest conducted all QA/QC requirements as
specified in the RMC QAPP and reported their findings to the RMC. Key sediment chemistry
Measurement Quality Objectives (MQOs) are listed in RMC QAPP Tables 26-4, 26-6, and 26-7. Several
issues were reported by the analytical laboratory (Caltest), and the sediment chemistry data were
qualified accordingly. These issues included the following:

e Low Matrix Spike recovery for arsenic in 2012 was noted due to possible matrix interference in
the QC sample.

o Both years, several organochlorine pesticide compounds were not included in the spike mix:
DDD, DDE, DDT, Chlordane, and Heptachlor epoxide.

e In 2013, several laboratory control sample percent recoveries for polycyclic aromatic
hydrocarbons (PAHs) were exceeded the target range specified in the QAPP for synthetic organic
compounds.

e Matrix spike recoveries for several pesticides (pyrethroids and DDT) and PAHs were outside
control limits for synthetic organic compounds in 2013.

¢ During both years, many laboratory reporting limits (RL) were higher than QAPP target RLs due
to the dry weight conversion, as well as target and non-target matrix interferences, which required
the laboratories to concentrate less than normal. Most metals, pesticides (pyrethroid and
organochlorine), and a few PAHs were affected.

In addition, RMC coordinators noted the following issues with sediment chemistry both years:

e Laboratory report lists the maximum RPD for inorganic analytes (metals) as 30% while the RMC
QAPRP lists 25%.

e Synthetic organics in the sediment laboratory report lists the maximum RPD from 30 to 50% for
most analytes. The maximum RPDs in the laboratory report for gamma-BHC (Lindane) and p,p'-
DDT are much higher at 52% and 59%,respectively. However, the RMC QAPP lists the
Measurement Quality Objective (MQO) as less than 25% RPD.

e These discrepancies in maximum RPD resulted in several analytes not being flagged in
laboratory reports when they should have been.

The RMC QAPP requires collection and analysis of duplicate sediment samples at a rate of 10% of total
samples collected. SCVURPPP collected one sediment sample duplicate to account for the 10 sediment
sites monitored by the RMC in 2012. In 2013, ACCWP collected one duplicate sediment chemistry
samples on behalf of all RMC participants.

In 2012, Relative Percent Difference (RPD) was in exceedance of the MQO in two of the grain size test
results (% Granule and % Sand) for the sediment chemistry field duplicate sample. In 2013, RPD was in
exceedance of the MQO for several of the analytes, including multiple PAHs (acenaphthene, anthracene,
benz(a)anthracene, chrysene, dibenzothiophene, fluoranthene, fluorene, naphthalene, pyrene, and
phenanthrene), organochlorine pesticides (DDEs), mercury, and various particle size categories.

Lab results of the sediment chemistry field duplicates are shown in Attachment B. [Note that because of
the variability in reporting limits, ND and DNQ data were not evaluated for sediment RPDs.] That RPDs
fall outside of control limits for field duplicates should not be surprising in that the control limits associated
with SWAMP comparable programs are identical between lab duplicates and field duplicates, even
though sources of variability are much larger associated with field duplicates.
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5.1.5 Targeted Monitoring

Field data sheets and laboratory reports were reviewed by the local Program Quality Assurance Officer,
and the results evaluated against the relevant DQOs. Results were compiled for the qualitative metrics
(representativeness and comparability), as well as the quantitative metrics (completeness, precision,
accuracy). The following summarizes the results of the data quality assessment:

Temperature data (from HOBOs) was collected at 9 targeted site locations both years, a small
increase over the required 8 locations, and insurance in the event that field equipment is lost or
damaged. As a result, over 100% of the expected data was captured.

Continuous water quality data (temperature, pH, dissolved oxygen, specific conductivity) was
collected at three sites during two week periods in the spring and summer season each year
resulting in over 100% of the expected data results.

Continuous water quality data met measurement quality objectives (accuracy) for all parameters
with the exception of dissolved oxygen at two sites during Spring 2012. Accuracy measurements
for 2012 and 2013 are included in Table 5.1 and Table 5.2, respectively.

The laboratory control sample percent recoveries laboratory duplicate RPD for E.Coli and fecal
coliform exceeded the target range specified in the QAPP.

SCVURPPP did not collect a pathogen field duplicate, but SMCWPPP did and no RPDs were
exceeded.

The laboratory reporting limits (RL) for pathogens are slightly higher than QAPP target RLs. The
target RL is 2 MPN/100mL, while the actual RL is 2.2 MPN/100mL. However, all samples were
well above the reporting limit.

Table 5.1. Accuracy measurement taken for dissolved oxygen, pH and specific conductivity for WY2012. Bold
values exceeded established Measurement Quality Objectives (MQOs).

Measurement 205COY160 205C0Y235 205C0Y239
Parameter Quality

Objectives Event 1 Event 2 Event1 | Event2 | Event1 | Event 2
Dissolved Oxygen +0.5mglL 12 0.14 014 | -017 |094 |-002
(mg/l)
pH 7.0 +02 0.04 012 043|005 |0 0.02
pH 10.0 +02 -0.06 0415 006 | 005 |-003 |-002
Specific Conductance | | o oo, 0.5% 1.2% 06% | 03% |-02% | 16%
(uS/cm)
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Table 5.2. Accuracy measurement taken for dissolved oxygen, pH, and specific conductivity in WY2013.

Measurement 205C0Y235 205C0Y237 205C0Y239
Parameter Quality

Objectives Event 1 Event 2 Event1 | Event2 | Event1 | Event 2
Dissolved Oxygen +0.5mglL 0 0.04 021 |002 |009 |o008
(mgfl)
PHT7.0 +02 -0.06 0.01 004 |0 004 | 001
pH 10.0 +02 0.02 0.01 002 |-002 |-002 |-003
Specific Conductance +0.5% 0.4% 0.1% 01% | -01% |01% | 0%
(uSf/cm)

5.2 Condition Assessment

This section addresses the core management question “ Are conditions in local receiving water
supportive of or likely supportive of beneficial uses?” or more specifically, “What is the condition of
aquatic life in creeks in Santa Clara County?”. The RMC probabilistic monitoring design provides an
unbiased framework for data evaluation and the sample count (n=41) is sufficient to evaluate the
condition of aquatic life within known estimates of precision.

Although the data set is not yet sufficient to develop statistically representative conclusions addressing
the second core management question (“To what extent does the condition of aquatic life in urban
and non-urban creeks differ in Santa Clara County?”), comparisons are made between the two types
of sites.

5.2.1 Benthic Macroinvertebrates

Evaluation of Assessment Tools

Biological condition for BMI data, presented as NoCal B-IBI, SoCal B-IBl and CSCI scores for the 197
sampling events conducted in Santa Clara County between 2002 and 2013 are listed in Attachment C.
Descriptive statistics are shown in Table 5.3.

Table 5.3. Descriptive statistics for SoCal B-IBI scores and CSCI
scores for the 197 sampling events conducted in Santa Clara
County between 2002 and 2013.

Statistic NoCal B-IBI SoCal B-IBI CSCl
Score Score Score
Min 4 0 0.21
Median 24 23 0.66
Mean 31 32 0.70
Max 86 99 1.28

The SoCal and NoCal B-IBI scores for 197 sampling events in Santa Clara County were compared in
order to explore and confirm the choice in tool selection for analyzing BMI data as condition indicators for
this report. No significant differences between B-IBI scores calculated using these two tools were
observed (Figure 5.1). Because the ecoregions represented by that SoCal B-IBI are more similar to
those in Santa Clara County, the SoCal B-IBIl was used as the primary index used to evaluate biological
condition in this report.
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Figure 5.1. Comparison of NoCal and SoCal B-IBI scores calculated from BMI
data collected at 197 sampling events in Santa Clara County between 2002
and 2013.

A linear regression between SoCal B-1Bl and CSCI scores for the 197 sampling events showed good
correlation (r2 =0.80) suggesting that the CSCI may be a useful tool to assess the condition of aquatic life
in Santa Clara County creeks (Figure 5.2). The SoCal IBIl score was also compared to the two CSCI
components and total CSCI score showed greater correlation compared to pMMI (r* = 0.78) and O/E (r* =
0.66). The distribution of CSCI scores, however show much greater variability among the sites compared
to the SoCal B-IBI, especially at the low end of scoring range (Figure 5.3).
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Figure 5.2. Linear regression between SoCal B-IBl and CSCI scores for the 197
sampling events conducted in Santa Clara County between 2002 and 2013.
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Figure 5.3. SoCal B-IBl and CSCI scores plotted for the 197 sampling events conducted in Santa Clara
County between 2002 and 2013. Data is sorted with B-IBI scores increasing from left to right.

These results suggest that the CSCI may be more responsive to the site specificity of BMI taxa due to the
inclusion of a taxonomic completeness component (O/E) and/or the predictive ability of the pMMI as
compared to the exclusive MMI approach of the SoCal B-IBI. Alternatively, the CSCI scores may not be
accurately predicting the expected number of taxa resulting in an over- or under-estimated measure of
taxonomic completeness. The O/E component was consistently higher than the pMMI component, which
may be driving the variability in the overall CSCI score (Figure 5.4).
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Figure 5.4. Box plots showing distribution of O/E and pMMI scores for 197
sampling events in Santa Clara County conducted between 2002 and 2013.
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Further analyses of assessment tools were conducted using average SoCal B-IBI and CSCI scores at the
135 sites sampled between 2002 and 2013. Distribution of SoCal B-IBI and CSCI scores for perennial
(n=109) and non-perennial (n=26) sites is shown in Figure 5.5.
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Figure 5.5. Box plots showing distribution of SoCal B-IBI and CSCI scores for
perennial (n=109) and non-perennial (n=26) sites sampled in Santa Clara County
between 2002 and 2013. Average scores were used for sites sampled more than
once.

The standard deviation, mean and coefficient of variation (CV) were calculated for each group (Table
5.4). The results indicate that both SoCal B-IBI and CSCI scores are very similar between perennial and
non-perennial sites; however, the variability within the distribution of scores is much greater for SoCal B-
IBI score when compared to CSCI scores.

Table 5.4. Descriptive statistics for CSCI and SoCal B-IBI scores calculated at perennial
(n=109) and non-perennial (n=26) sites.

Statistic Perennial Non-Perennial

CSCI SoCal B-IBI CsCl SoCal B-IBI
Standard Deviation 0.25 29.2 0.2 255
Mean 0.7 317 0.68 337
Coeff Variation 0.36 0.92 0.29 0.76

The distribution of SoCal B-IBI and CSCI scores for urban and non-urban sites is shown in Figure 5.6.
The standard deviation, mean and coefficient of variation (CV) were calculated for each group (Table
5.5). The SoCal B-IBI and CSCI scores show higher median scores for non-urban sites compared to
urban sites. The variability within the distribution of scores is much greater for SoCal B-IBI score
compared to CSCI scores at the urban sites, but similar to CSCI scores at the non-urban sites.
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Figure 5.6. Box plots showing distribution of SoCal B-IBI and CSCI scores for

Nonurban

Urban

urban (n=113) and non-urban (n=22) sites sampled in Santa Clara County
between 2002 and 2013. Average scores were used for sites sampled more

than once.

Table 5.5. Descriptive statistics for CSCI and SoCal B-IBI scores calculated at urban (n=113)

and non-urban (n=22) sites.

Statistic Urban Non-Urban

CSCl SoCal B-IBI CSCl SoCal B-IBI
Standard Deviation 0.21 21.1 0.22 22.0
Mean 0.64 22.9 0.92 69.1
Coeff Variation 0.32 0.92 0.24 0.32

The land use classification for sample sites is based on the RMC sample frame, which was developed
using a combination of urban areas (as defined by Association of Bay Area Governments) and city
boundaries. For some areas, city boundaries include parks and undeveloped areas. Thus sampling
locations that are classified as urban may have a wide range of impacts associated with urban
development.

Another measure of “urban” was derived using the upstream watershed areas for each sampling location
and overlaying with land use data in GIS database. Urban land use, defined by percent impervious
watershed area, was used to evaluate biological condition scores. Distribution of SoCal B-IBI and CSCI
scores for three classes of urbanization (<3%, 3-10%, and > 10% impervious) is shown in Figure 5.7.
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Figure 5.7. Box plots showing distribution of SoCal B-IBl and CSCl scores at
sites sampled in Santa Clara County between 2002 and 2013 for three
classifications of urbanization, defined as % watershed imperviousness.
Average scores were used for sites sampled more than once.

The evaluation of the two assessment tools indicates that both SoCal B-IBI and CSCI appear to have
similar performance for both perennial and non-perennial sites, but CSCI may have better response to
changing environmental conditions, such as urbanization.

Biological Condition
Biological condition for BMI data, presented as SoCal B-IBI score and CSCI score, for the 41 probabilistic

sites sampled in Santa Clara County during WY2012 and WY2013 are listed in Table 5.6. Site
characteristics related to land use classification, flow status, and channel modification status are
presented in the table for reference. The range of SoCal B-IBI scores and CSCI scores, is 0 to 99 and

0.28 to 1.19, respectively.

Using the condition categories for SoCal B-IBI, 15 sites (37%) scored as very poor, 17 sites (41%) as
poor, 3 sites (7%) as fair, 2 sites (5%) as good, and 4 sites (10%) as very good (Table 5.6). Six of the
nine sites (67%) classified as fair, good or very good were non-urban sites; however, two of the urban
sites ranked as very good occurred at the urban boundary within Alum Rock Park or in the rural
residential area upstream of Lexington Reservoir. Of sites ranked very poor, 9 sites (60%) had a highly
modified channel (i.e., concrete lined bed and/or bank, channelized earthen levee) and 5 sites (33%)
were characterized as deep, high order streams (i.e., Coyote Creek and Guadalupe River).
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Table 5.6. SoCal B-IBI and CSCI scores for probabilistic sites sampled in Water Years 2012 and 2013 (n=41). Condition categories are indicated for

assessment tool.
_ Modified CSCI SoCal IBI
Station Code | Creek Land Use Channel Flow S Condition S Condition
core Catego core Catego!
gory gory
205R00787 Upper Penitencia Creek U N P 1.19 Good 99 Very Good
205R00058 Saratoga Creek NU N P 1.17 Good 87 Very Good
205R00170 Saratoga Creek NU N P 1.07 Good 83 Very Good
205R00021 MF Coyote Creek NU N NP 0.98 Good 69 Good
204R00189 Smith Creek NU N P 0.94 Good 67 Good
205R00586 Los Gatos Creek U N P 0.90 Good 84 Very Good
205R00282 Guadalupe Creek U N P 0.89 Good 34 Poor
205R00182 Randol Creek NU N P 0.88 Good 57 Fair
205R00419 Stevens Creek U N P 0.88 Good 36 Poor
205R00234 San Tomas Aquino U N P 0.83 Fair 34 Poor
205R00714 Los Gatos Creek U N P 0.82 Fair 26 Poor
205R00666 Coyote Creek U N P 0.81 Fair 33 Poor
205R00374 Alamitos Creek U N P 0.81 Fair 29 Poor
205R00099 Calabazas Creek U N P 0.81 Fair 27 Poor
205R00474 Coyote Creek U N P 0.80 Fair 30 Poor
205R00026 Los Gatos Creek U N P 0.78 Fair 21 Poor
205R00355 Saratoga Creek U N P 0.73 Fair 37 Poor
205R00707 Upper Penitencia Creek U N P 0.72 Fair 30 Poor
205R00602 Alamitos Creek U N P 0.70 Fair 24 Poor
205R00066 Upper Penitencia Creek NU N P 0.69 Fair 57 Fair
205R00554 San Tomas Aquino U N NP 0.68 Fair 36 Poor
205R00035 Upper Penitencia Creek U N P 0.67 Fair 21 Poor
205R00042 Coyote Creek U N P 0.64 Fair 16 Very Poor
205R00538 Shannon Creek U N NP 0.63 Fair 42 Fair
205R00218 Coyote Creek U N P 0.62 Fair 27 Poor
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. Modified CSCl SoCal IBI

Station Code | Creek Land Use Channel Flow S Condition S Condition

core Catego core Catego
gory gory

205R00771 Guadalupe River U N P 0.58 Fair 21 Poor
205R00346 Guadalupe River U N P 0.57 Fair 6 Very Poor

205R00227 Matadero Creek U N P 0.57 Fair 27 Poor
205R00291 Coyote Creek U N P 0.56 Fair 9 Very Poor
205R00547 Calabazas Creek U Y P 0.54 Poor 10 Very Poor
205R00241 Upper Silver Creek U N P 0.50 Poor 14 Very Poor
205R00259 Guadalupe River U N P 0.48 Poor 19 Very Poor
205R00627 Calabazas Creek U Y P 0.48 Poor 17 Very Poor
205R00451 Coyote Creek u N P 0.47 Poor 10 Very Poor
205R00067 San Tomas Aquino U Y P 0.37 Poor 3 Very Poor
205R00739 Matadero Creek U Y P 0.36 Poor 1 Very Poor
205R00131 Lower Penitencia Creek U Y P 0.34 Poor 13 Very Poor
205R00387 Calera Creek U Y P 0.33 Poor 14 Very Poor
205R00154 Canoas Creek U Y P 0.30 Poor 0 Very Poor
205R00090 Canoas Creek U Y P 0.30 Poor 0 Very Poor
205R00115 Stevens Creek U Y P 0.28 Poor 7 Very Poor
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Using the condition categories for CSCI presented in this report, 9 sites (22%) scored as good, 20 sites
(49%) scored as fair, and 12 sites (29%) scores as poor. The sites rated as good included all non-urban
sites, with the exception of site 206R00066, which had a fair ranking. The sites rated as poor were very
similar to the sites ranked as very poor using the SoCal B-IBI scores. Majority of these sites were
characterized as highly modified channel.

The biological condition for the historical targeted dataset was also assessed (Attachment C). At some
sites, the B-IBI scores were highly variable over time. For example, three sampling events at site
205ADO0060 and site 205PERO080, had B-IBI scores that ranged from 70 to 87 and 54 to 66, respectively.
Variability in IBI scores may reflect natural variation in the BMI community associated with factors such as
temperature and precipitation. There were no apparent trends over time in B-IBI scores at sites sampled
more than twice. Therefore average scores were used to assess biological condition category for all sites
that had multiple sampling events. Condition scores for CSCI for both the targeted historical sites and
probabilistic sites (n=135 sites) are shown in Figure 5.8.

A t-test was used to test the similarity of two groups of scores represented by the probabilistic and
targeted sites (Table 5.7). There was no statistically significant difference between the two groups (p =
0.79). The probabilistic site group passed the test for normal distribution, but the target site group did not.

Table 5.7. Results of t-test comparing CSCI scores for probabilistic and targeted sites.

Comparison Normal Significant p-value t-value DF g, Test
Distribution | Difference power
Probabilistic vs No No 0.788 027 133 | 005005
Target

The result of the t-test show the biological condition at targeted sites may validate the condition
assessment of probabilistic sites for Santa Clara County, but the number of targeted samples in individual
watersheds was insufficient to assess biological condition (Table 5.8). On a countywide basis targeted
and probabilistic data not significantly different, suggesting that including targeted data in the condition
assessment at a countywide scale would not bias the determination. The lack of data at a smaller scale
prohibits this conclusion.

Table 5.8. Total number of probabilistic and targeted
sites that have been sampled in Santa Clara County
watersheds between 2002 and 2013.

Watershed Probabilistic Targeted
Adobe 0 4
Alameda 1 0
Calabazas 3 4

Coyote 12 30
Guadalupe 13 24

Lower Penitencia

Matadero

Permanente

San Francisquito

San Thomas Aquino

NS (|olo | NN
OO |IN| P>

Stevens

50



SCVURPPP Creek Status Monitoring Report

Cv

CSCI Score

Probabilistic  Targeted
- A u Poor (0.21 - 0.55)
bi A m} Fair (0.55 - 0.83)

i A W Good (0.83-123) |
Iﬂ —— Stream ‘

| —— Major Road

'! County Boundary

o1 2 4 A . o)
—— Viles i B e (P ot J i N
= WD iamaatiis A i

Figure 5.8. Bioassessment location and CSCI condition category for 135 sites sampled between 2002 and 2013, Santa Clara County.
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5.2.2 Algae

The presentation of algae data is considered preliminary until taxonomic differences with the SWAMP
master taxa list are reconciled. However, since diatom taxa are relatively well understood (as compared
to soft algae), it was decided that diatom data could be used to generate a single assemblage diatom IBI.
The SWAMP Reporting Module was able to calculate diatom “D18” IBI scores for 40 probabilistic sites
sampled in Santa Clara County during Water Years 2012 and 2013 (note: site 206R00066 was a
SFRWQCB site sampled in WY2012 and was not get included in this analysis). The SWAMP Reporting
Module was unable to match 137 taxa out of a total of the 1708 taxa (8%) identified from all the samples
collected at the 40 sites. These missing data are not likely to have significant effect on the performance
of the diatom IBI.

Site location and characteristics and diatom IBI scores are listed in Table 5.9. Diatom IBI scores across
all the sites ranged from 4 to 94. Diatom IBI scores ranged from 42 to 84 (median 72) at non-urban sites
(n=5) and 4 to 94 (median 62) at urban sites (n=35). The three highest diatom IBI scores (range 88-94)
and the two lowest scores (4-16) occurred at sites with highly modified channels (i.e., channelized
earthen levee or concrete-lined). Thus it appears that factors other than channel condition affect diatom
IBI scores. The diatom IBI scores were poorly correlated with CSCI scores (Figure 5.9) and SoCal B-IBI
scores. These results suggest that different stressors impact the diatom assemblage as compared to the
BMI assemblage.
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Figure 5.9. Linear regression of Diatom IBI score and CSCI score for 40 probabilistic sites in
Santa Clara County sampled during Water Years 2012 and 2013.

The diatom D18 IBI may not perform well in Santa Clara County streams. Recent study findings indicate
that the algal hybrid IBI (H20), also developed for streams within the PSA South Coast ecoregion, did not
perform well in other ecoregions of the California (Fetscher et al. 2013b). Thus algal IBls may need to be
developed and tested for San Francisco Bay before applying to algal data collected by SCVURPPP and
the RMC.
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Table 5.9. Diatom IBI scores for 40 probabilistic sites sampled in Santa Clara County during WY2012 and WY2013.

StationCode Creek Land Use Modified Channel Flow Di?é?g;?_lsu
205R00067 San Tomas Aquino Creek Y 94
205R00547 Calabazas Creek Y 92
205R00090 Canoas Creek Y P 88
205R00021 MF Coyote Creek NU N NP 84
205R00042 Coyote Creek U N P 78
205R00627 Calabazas Creek Y P 78
205R00058 Saratoga Creek NU N P 76
205R00666 Coyote Creek N P 76
205R00374 Alamitos Creek U N P 74
204R00189 Smith Creek NU N P 72
205R00346 Guadalupe River U N P 72
205R00234 San Tomas Aquino Creek u N P 70
205R00714 Los Gatos Creek U N P 70
205R00554 San Tomas Aquino Creek u N NP 68
205R00170 Saratoga Creek NU N P 66
205R00218 Coyote Creek U N P 66
205R00474 Coyote Creek U N P 66
205R00787 Upper Penitencia Creek U N P 66
205R00026 Los Gatos Creek U N P 64
205R00241 Upper Silver Creek u N P 64
205R00602 Alamitos Creek U N P 62
205R00739 Matadero Creek U Y P 62
205R00771 Guadalupe River U N P 62
205R00259 Guadalupe River u N P 60
205R00282 Guadalupe Creek U N P 58
205R00707 Upper Penitencia Creek u N P 58
205R00419 Stevens Creek U N P 54
205R00538 Shannon Creek U N NP 54
205R00586 Los Gatos Creek U N P 54
205R00099 Calabazas Creek U N P 52
205R00035 Upper Penitencia Creek U N P 48
205R00154 Canoas Creek U Y P 48
205R00355 Saratoga Creek U N P 44
205R00182 Randol Creek NU N P 42
205R00227 Matadero Creek U N P 42
205R00115 Stevens Creek u Y P 40
205R00291 Coyote Creek U N P 38
205R00451 Coyote Creek U N P 26
205R00387 Calera Creek U Y P 16
205R00131 Lower Penitencia Creek U Y P 4
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5.3 Physical Habitat Condition

Individual attribute and total scores for PHAB and CRAM are shown in Table 5.10. Total PHAB scores
ranged from 3 to 54 and CRAM scores ranged from 42 to 90. The majority of sites with higher total PHAB
scores were non-urban. Sites with high total CRAM scores were both urban and non-urban. Total PHAB
scores and Total CRAM scores were moderately correlated (r2 = 0.54) (Figure 5.10)
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Figure 5.10. Total CRAM scores and Total PHAB scores are compared for all probabilistic sites.

Comparison between Total PHAB and Total CRAM scores with CSCI scores for 40 probabilistic sites are
shown in Figures 5.11 and Figure 5.12, respectively. There was moderate correlation between PHAB
score and CSCI score (* = 0.45).
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Figure 5.11. CSCl scores and Total PHAB scores are compared for all probabilistic sites.
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Table 5.10. PHAB and CRAM assessment scores at 40 probabilistic sites in Santa Clara County between 2012 and 2013.

PHAB CRAM
Station Code | Creek Name LS nd Channel Epifaunal | Sediment Total Total
> Alteration | Substrate | Deposition Score A AP || A e Score
205R00170 | Saratoga Creek NU 19 16 19 54 59.2 75 75 91.7 75
204R00189 | Smith Creek NU 19 16 17 52 100 83.3 75 88.9 87
205R00021 | MF Coyote Creek NU 20 15 17 52 100 83.3 75 75 83
205R00787 | Upper Penitencia Creek U 18 18 15 51 93.9 83.3 87.5 75 85
205R00182 | Randol Creek NU 20 18 13 51 100 83.3 75 66.7 81
205R00627 | Calabazas Creek U 19 16 16 51 66.45 83.3 50 58.3 65
205R00707 | Upper Penitencia Creek U 15 16 18 49 50 66.7 62.5 80.6 65
205R00586 | Los Gatos Creek U 16 18 14 43 90.4 58.3 62.5 80.6 73
205R00058 | Saratoga Creek NU 20 17 10 47 91.6 83.3 75 72.2 81
205R00346 | Guadalupe River U 16 14 12 42 83.3 75 87.5 77.7 81
205R00282 | Guadalupe Creek U 15 16 10 41 83.3 75 50 77.8 72
205R00714 | Los Gatos Creek U 13 12 16 41 58.3 58.3 62.5 83.3 66
205R00554 | San Tomas Aquino U 13 10 18 41 62.5 58.3 50 69.4 60
205R00218 | Coyote Creek U 19 14 7 40 79.2 75 87.5 86.1 82
205R00035 | Upper Penitencia Creek U 14 12 14 40 50 66.7 75 80.6 68
205R00291 | Coyote Creek U 19 10 10 39 79.2 83.3 100 66.7 82
205R00374 | Alamitos Creek U 15 1 13 39 69.6 66.7 50 69.4 64
205R00259 | Guadalupe River U 10 13 15 38 75 83.3 87.5 86.1 83
205R00474 | Coyote Creek U 16 8 13 37 83.8 83.3 75 63.9 77
205R00419 | Stevens Creek U 15 13 36 35.8 75 50 83.3 61
205R00241 | Upper Silver Creek U 18 13 34 75 83.3 87.5 83.3 82
205R00538 | Shannon Creek U 16 8 10 34 70.8 66.7 62.5 88.9 72
205R00602 | Alamitos Creek U 14 12 33 79.6 83.3 75 77.8 79
205R00026 | Los Gatos Creek U 15 10 33 79.2 75 75 66.7 74
205R00042 | Coyote Creek U 19 8 32 91.7 83.3 100 83.3 90
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: Land PHAB CRAM
Station Code | Creek Name Use Channel | Epifaunal | Sediment Total . L Total
Alteration | Substrate | Deposition Score an il | e ElakE Score
205R00771 | Guadalupe River U 10 11 11 32 335 83.3 100 94.4 78
205R00451 | Coyote Creek U 15 12 3 30 67.5 83.3 87.5 83.3 80
205R00666 | Coyote Creek U 15 6 8 29 73.3 75 100 80 82
205R00115 | Stevens Creek U 11 8 9 28 30.2 66.7 62.5 66.7 57
205R00099 | Calabazas Creek U 13 6 6 25 66.7 4.7 50 77.8 59
205R00090 | Canoas Creek U 0 1 19 20 54.1 4.7 375 333 42
205R00547 | Calabazas Creek U 0 0 19 19 66.5 41.7 25 36.1 42
205R00227 | Matadero Creek U 2 7 9 18 70.8 58.3 50 69.4 62
205R00355 | Saratoga Creek v 5 7 5 17 25 58.3 50 61.1 49
205R00739 | Matadero Creek U 0 3 14 17 62.5 4.7 25 30.5 40
205R00387 | Calera Creek U 1 12 3 16 30 58.3 25 472 40
205R00234 | San Tomas Aquino U 3 5 6 14 50 58.3 375 444 48
205R00154 | Canoas Creek v 3 1 2 6 67.7 417 375 47.2 49
205R00067 | San Tomas Aquino U 1 2 2 5 375 66.7 375 47.2 47
205R00131 | Lower Penitencia Creek U 1 1 1 66.7 58.3 25 33.3 46
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Figure 5.12. Comparison between total CRAM score and CSCI scores for 40 probabilistic
sites in Santa Clara County assessed in Water Years 2012 and 2013. Scores for Coyote
Creek mainstem and Guadalupe River are symbologized with triangles, which are not
included in the regression line.

The correlation between CRAM and CSCI score was poor (r* = 0.27) when all data was included in the
analysis. When nine sites from the mainstem of Coyote Creek and Guadalupe River are removed, the
correlation improves (r2 =0.61). These sites can be considered outliers since they have BMI communities
typical of larger rivers with sand or mud bottom substrate resulting in low biological condition (i.e., CSCI).
However, the larger rivers also typically have wider riparian buffer areas with greater structure and
diversity of riparian community resulting in higher CRAM scores. Thus CRAM and BMI condition do not
appear to be correlated at sites within larger river systems.

Diatom IBI scores were poorly correlated to both PHAB and total CRAM scores (r2 =0.27).

Physical habitat endpoints and urban land use characteristics for 40 probabilistic sites are listed in Table
5.11. These stressor variables are compared to biological condition scores in Section 5.4.
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Table 5.11. Physical habitat condition scores and endpoints calculated from habitat measurements conducted during bioassessments in Water Years 2012 and 2013,

SCVURPPP.
. . % Algae % Cano % Sands HDI % %
Station Code Creek Name Land Use | Elevation Cov%r Coverpy & Fines Score Urban Impervious

204R00189 | Smith Creek NU 2184 28.3 96.9 9.5 0.3 0 1
205R00021 | MF Coyote Creek NU 2135 15.1 733 4.8 0.0 0 1
205R00026 | Los Gatos Creek U 350 17.3 60.0 34.3 1.2 11 5
205R00035 | Upper Penitencia Creek U 154 25.1 85.0 30.8 3.1 9 4
205R00042 | Coyote Creek U 213 13.3 69.5 64.4 15 2 2
205R00058 | Saratoga Creek NU 1215 5.3 98.1 14.3 0.6 4 2
205R00067 | San Tomas Aquino U 37 431 0.8 15.2 3.8 71 37
205R00090 | Canoas Creek U 148 455 4.8 0.0 3.8 76 46
205R00099 | Calabazas Creek U 246 6.3 79.5 24.8 1.0 63 25
205R00115 | Stevens Creek U 39 314 944 371 24 34 20
205R00131 Lower Penitencia Creek U 12 28.6 0.0 96.2 3.1 96 69
205R00154 | Canoas Creek U 162 41.7 45 371 35 61 36
205R00170 | Saratoga Creek NU 985 6.0 99.1 6.7 0.9 4 2
205R00182 | Randol Creek NU 610 3.6 92.6 54.5 05 0 1
205R00218 | Coyote Creek U 142 32.6 934 34.7 2.1 3 2
205R00227 | Matadero Creek U 65 40.7 88.9 14.4 24 52 18
205R00234 | San Tomas Aquino U 287 34.9 53.5 30.5 14 54 13
205R00241 | Upper Silver Creek U 440 30.3 92.8 50.5 1.8 8 5
205R00259 | Guadalupe River U 42 319 72.6 31.0 2.3 43 25
205R00282 | Guadalupe Creek U 230 30.2 90.5 28.6 2.1 8 4
205R00291 | Coyote Creek U 105 32.6 96.4 31.0 1.9 5 4
205R00346 | Guadalupe River U 176 35.1 726 314 25 19 10
205R00355 | Saratoga Creek U 156 22.9 46.7 219 24 40 20
205R00374 | Alamitos Creek U 358 32.8 78.9 33.3 2.0 2 1
205R00387 | Calera Creek U 19 45.0 2.0 99.0 3.8 18 10
205R00419 | Stevens Creek U 300 36.8 81.8 24.8 1.4 4 3
205R00451 | Coyote Creek U 37 25.1 86.0 67.4 24 15 9
205R00474 | Coyote Creek U 163 28.5 935 28.3 1.8 2 2
205R00538 | Shannon Creek U 366 24.3 93.9 17.0 1.8 21 4
205R00547 | Calabazas Creek U 104 34.8 36.2 1.9 2.4 78 40
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Station Code Creek Name Land Use | Elevation %cAlgae o R Y S'fmds il L %.
over Cover & Fines Score Urban Impervious

205R00554 | San Tomas Aquino U 403 29.3 93.7 18.1 1.5 38 7
205R00586 | Los Gatos Creek U 706 224 97.3 229 04 7 3
205R00602 | Alamitos Creek U 227 32.9 68.4 47.6 1.8 15 7
205R00627 | Calabazas Creek U 16 30.1 43.0 61.0 1.7 84 49
205R00666 | Coyote Creek U 188 32.8 70.7 34.3 1.6 2 2
205R00707 | Upper Penitencia Creek U 209 34.8 94.3 219 1.8 8 3
205R00714 | Los Gatos Creek U 314 28.6 91.2 25.7 1.2 11 5
205R00739 | Matadero Creek U 20 39.5 21.7 2.9 2.6 65 30
205R00771 | Guadalupe River U 68 33.8 75.1 26.0 2.6 41 23
205R00787 | Upper Penitencia Creek U 675 27.9 93.6 3.8 0.9 2 1
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5.4 Stressor/WQO Assessment

This section addresses the core management question “ Are water quality objects, both numeric and
narrative, being met in local receiving waters, including creeks, rivers, and tributaries?” or more
specifically, “What are the major stressors to aquatic life in Santa Clara County?” Potential stressors
to aquatic life (such as PHAM measures, percent development, and water quality) were compared to
biological condition scores to evaluate their importance as major stressors to aquatic life. In addition,
each monitoring category required by MRP Provision C.8.c, Table 8.1 is associated with a specification
for “Results that Trigger a Monitoring Project in Provision C.8.d.i” (Stressor/Source Identification). The
definitions of these “Results that Trigger...”, as shown in Table 8.1, are considered to represent “trigger
criteria”, meaning that the relevant monitoring results should be forwarded for consideration as potential
Stressor/Source ldentification Projects per Provision C.8.d.i. The trigger criteria/thresholds are listed in
Table 4.4 of this report. The physical, chemical, and toxicity monitoring data collected during Water
Years 2012 and 2013 were evaluated against the trigger criteria. When the data analysis indicated that
the associated trigger criteria were met, those sites and results were identified as potentially warranting
further investigation.

5.4.1 Potential stressors to biological condition

Physical habitat, general water quality, and water chemistry (e.g., nutrients) data were evaluated as
potential stressors to biological condition. These data were collected synoptically with biological data
during bioassessments and CRAM assessments at probabilistic sites during Water Years 2012 and 2013.
Using the Sigma Plot statistical software platform, the variables were tested for normality using the
Shapiro-Wilk Test. Pearson Correlation Coefficients (CC), which are most appropriate for normally
distributed data, were calculated between each potential stressor variable and the biological condition
indicators. Correlations were also evaluated using the Spearman rank method which is less precise than
Pearson CC but is more appropriate for data that is not normally distributed (i.e., those variables having a
logarithmic distribution). For both coefficients, values greater than +0.6 indicate a strong relationship
between variables. If the p-value is <0.05, the correlation is considered statistically significant.

Statistically significant variables with the highest correlations are indicated in bold in Table 5.12. There
are more significant variables explaining CSCI scores (HDI, % canopy cover, % algae cover, channel
alteration score, epifaunal substrate score, percent urban, percent impervious, elevation, specific
conductivity, chloride, and alkalinity) compared to SoCal IBI scores (HDI score, epifaunal substrate score,
elevation, temperature, and elevation).
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Table 5.12. Pearson Correlation Coefficients for biological condition scores (SoCal B-IBl, CSCI and diatom IBI) and physical habitat variables

(including CRAM attribute scores). Coefficients greater than + 0.6 are indicated in bold.

Shapiro-Wilk CSCl SoCal IBI Diatom "D18" MMI Score
Independent Variables Normal PEELE Spearman FEEE Spearman PEEEI Spearman
Distribution p-value Corrella.tlon p-value Correlation p-value Corre!a.tlon p-value Correlation p-value Corre!a.tlon p-value Correlation p-value
Coefficient Coefficient Coefficient
Bioassessment Tool
CScl Yes 0.464 ; . -
SoCal B-IBI No <0.001 . - :
D18 MMI Yes 0.118 - - -
Potential Stressor
HDI Score Yes 0.542 -0.83 0.00 -0.84 0.00 -0.77 0.00 -0.77 0.00 -0.23 0.15 -0.74 0.00
% Canopy Cover No <0.001 0.63 0.00 0.52 0.00 0.53 0.00 0.58 0.00 0.05 0.76 0.42 0.01
% Algae Cover No 0.006 -0.61 0.00 -0.56 0.00 -0.59 0.00 -0.57 0.00 0.00 0.99 -0.48 0.00
% Sands & Fines No <0.001 -0.39 0.01 -0.35 0.03 -0.35 0.03 -0.35 0.03 -0.62 0.00 -0.31 0.05
Channel Alteration Score No <0.001 0.62 0.00 0.58 0.00 0.53 0.00 0.53 0.00 0.16 0.33 0.55 0.00
Epifaunal Substrate Score No 0.048 0.61 0.00 0.57 0.00 0.64 0.00 0.57 0.00 0.00 0.98 0.51 0.00
Sediment Deposition Score Yes 0.119 0.36 0.02 0.33 0.04 0.36 0.02 0.30 0.06 0.47 0.00 0.29 0.07
Entrenchment Ratio No <0.001 -0.05 0.76 0.03 0.87 -0.16 0.33 -0.01 0.95 0.16 0.33 0.00 0.98
Percent Urban No <0.001 -0.63 0.00 -0.69 0.00 -0.51 0.00 -0.59 0.00 -0.03 0.87 -0.70 0.00
Percent Impervious No <0.001 -0.66 0.00 -0.76 0.00 -0.51 0.00 -0.69 0.00 -0.10 0.54 -0.74 0.00
Elevation (ft) No <0.001 0.63 0.00 0.83 0.00 0.72 0.00 0.76 0.00 0.29 0.07 0.78 0.00
Watershed Precipitation No 0.003 0.58 0.00 0.64 0.00 0.50 0.00 0.56 0.00 0.19 0.24 0.56 0.00
Elevation Range (ft) No 0.002 0.18 0.26 - - -0.04 0.80 - - 0.16 0.34 - -
Drainage Area (km2) No <0.001 -0.12 0.46 0.15 0.37 -0.24 0.13 -0.32 0.04 -0.05 0.78 -0.06 0.69
Specific Conductivity No <0.001 -0.72 0.00 -0.72 0.00 -0.48 0.00 -0.57 0.00 -0.43 0.01 -0.72 0.00
Temperature No 0.027 -0.59 0.00 -0.62 0.00 -0.60 0.00 -0.62 0.00 -0.07 0.66 -0.46 0.00
Chloride Yes 0.063 -0.70 0.00 -0.72 0.00 -0.64 0.00 -0.64 0.00 -0.26 0.10 -0.67 0.00
Alkalinity as CaCO3 No 0.002 -0.63 0.00 -0.56 0.00 -0.34 0.03 -0.40 0.01 -0.42 0.01 -0.58 0.00
Bicarbonate No 0.003 -0.61 0.00 -0.55 0.00 -0.32 0.05 -0.38 0.01 -0.46 0.00 -0.57 0.00
Nitrate as N No <0.001 -0.42 0.01 -0.73 0.00 -0.28 0.08 -0.68 0.00 -0.02 0.89 -0.74 0.00
Nitrogen, Total Kjeldahl No <0.001 -0.40 0.01 -0.66 0.00 -0.33 0.04 -0.64 0.00 -0.30 0.06 -0.61 0.00
Unionized Ammonia No <0.001 -0.40 0.01 -0.31 0.05 -0.38 0.02 -0.32 0.04 0.06 0.69 -0.24 0.13
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A multiple regression analysis was also conducted using the same set of variables. Results were similar
to the Pearson Correlation Coefficient analysis and suggest that HDI, percent sands and fines, and
percent impervious are the most important stressor variables for CSCI scores (r* = 0.76). HDI, epifaunal
substrate, and elevation are the most important variables explaining SoCal B-IBI scores (r* = 0.70).

The single linear regression between CSCI scores and percent impervious is shown in Figure 5.13.

1.40 ~
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0.00 . . . .
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Percent Waterhsed Impervious

Figure 5.13. CSCl score and percent watershed impervious area is compared for all
probabilistic sites.

5.4.2 Nutrients and Conventional Analytes

Descriptive statistics for nutrient and conventional analyte concentrations measured in samples collected
synoptically during bioassessments are listed in Table 5.13. Chlorophyll a and ash free dry mass were
measured in pug/L and mg/L, respectively, and were converted to volume per area units using a module
developed by EOA. Trigger thresholds for chloride, unionized ammonia and nitrate are shown in Table
5.13 for reference. No samples exceeded the thresholds.

Percent algal cover and chlorophyll a (mg/mz) data were compared to assess whether a relationship

exists between these two algal biomass indicators. Overall, the correlation is weak (r2 = 0.13) suggesting
that the two indicators are detecting different aspects.
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Table 5.13. Descriptive statists for water chemistry results in Santa Clara County during water years 2012 and 2013.

;"\::I';ft:t: and Conventional Units | N | N2RL | Min | Max | Mean' | Median' T;:Lgs%irl y Exz:gg:;ce
Alkalinity (as CaCQOs) (mg/lL) | 40 40 75 515 232 188 - -
Ash Free Dry Mass (g/m?3) | 38 38 8.5 2526 292 147 - -
Chloride (mgll) | 41 0 6.5 100 47 47 230/2502 0%
Chlorophyll a (mg/im?) | 39 30 <58 354 63 29 - -
Dissolved Organic Carbon (mg/ll) | 41 41 1.2 44 4.2 29 - -
Ammonia (as N) (mg/ll) | 41 12 <0.04 0.55 0.09 0.06 - -
Unionized Ammonia (as N) (MolL) | #1 12 <041 10 2.7 1.4 25 0%
Nitrate (as N) (mgll) | 41 28 <0.01 3 0.41 0.20 10 0%
Nitrite (as N) (mgll) | 41 3 <0.002 0.08 0.007 0.001 - -
Total Kjeldahl Nitrogen (as N) (mglL) | 41 41 0.13 3.2 0.56 0.44 -
OrthoPhosphate (as P) (mglL) | 41 36 <0.006 0.17 0.05 0.03 - -
Phosphorus (as P) (mglL) | 41 38 <0.007 0.23 0.06 0.05 - -
Suspended Sedment mgl) |40 | 22 | <2 | 29 | 55 37 . .
oncentration
Silica (as SiO2) (mg/l) | 40 40 8.2 50 19 19 - -

T Mean and median concentrations calculated using % the method detection limit (MDL) for samples below the detection limit (ND).
2 The nitrate and 250 mg/L chloride thresholds apply to Title 22 drinking waters and sites with MUN beneficial use only.
3 Unionized ammonia estimated from ammonia, pH, temperature, and specific conductance per Emerson et al., 1975.

5.4.3 Chlorine

Field testing for free chlorine and total chlorine residual was conducted at all probabilistic sites concurrent
with spring bioassessment sampling and at a subset of the sites concurrent with dry season toxicity
sampling. Chlorine concentrations and comparisons to the MRP Table 8.1 trigger threshold are listed in
Table 5.14. The MRP trigger criterion for chlorine states, “After immediate resampling, concentrations
remain >0.08 mg/L”. If a repeat chlorine measurement was not conducted, the original measurement was
evaluated. Twenty-two measurements were collected in WY 2012 and twenty-three in WY2013. Of the
45 total measurements, 22% exceeded the threshold for free chlorine, and 18% exceeded the threshold
for total chlorine residual. Upper Penitencia Creek (205R00035) exceeded the threshold on both WY2012
measurement dates. (As noted previously, free chlorine measurements sometimes exceed total chlorine
measurements, possibly as a result of method limitations or natural variability.) The exceedances
represent data from nine urban sites, six of which have highly modified channels (see Table 5.6).
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Table 5.14. Summary of SCVURPPP chlorine testing results in comparison to MRP trigger criteria, Water Years 2012 and
2013

Station D Free Chlorine ey C_hlorine Exceeds Trigger? 3
Code ate Creek (mglL)"2 Residual (0.08 mglL)
(mg/L)":2
204R00189 5/6/2013 | Smith Creek 0.04 <0.04 No
205R00021 5/16/2012 | MF Coyote Creek <0.04 0.05 No
205R00026 5/14/2012 | Los Gatos Creek <0.04 <0.04 No
205R00026 7/25/2012 | Los Gatos Creek 0.04 0.04 No
205R00035 7/25/2012 | Upper Penitencia Creek 0.14 1111 0.08 Yes
205R00035 5/24/2012 | Upper Penitencia Creek 0.2/0.2 0.2/0.2 Yes
205R00042 7/25/2012 | Coyote Creek 0.04 0.04 No
205R00042 5/21/2012 | Coyote Creek 0.06 0.06 No
205R00058 5/15/2012 | Saratoga Creek 0.04 0.02 No
205R00067 6/3/2012 | San Tomas Aquino 0.164 0.12 Yes
205R00090 5/23/2012 | Canoas Creek 0.25 0.25 Yes
205R00099 5/17/2012 | Calabazas Creek 0.06 0.07 No
205R00115 6/5/2012 | Stevens Creek 0.06 0.04 No
205R00131 6/3/2012 | Lower Penitencia Creek 0.164 0.12 Yes
205R00154 5/22/2012 | Canoas Creek 0.44 0.15 Yes
205R00170 5/29/2013 | Saratoga Creek <0.04 <0.04 No
205R00182 5/7/2013 | Randol Creek <0.04 <0.04 No
205R00218 | 5/23/2012 | Coyote Creek <0.04 <0.04 No
205R00227 6/5/2012 | Matadero Creek -5 -5 No
205R00234 5/15/2012 | San Tomas Aquino <0.04 0.04 No
205R00241 5/21/2012 | Upper Silver Creek <0.04 <0.04 No
205R00259 6/14/2012 | Guadalupe River 0.44 0.15 Yes
205R00282 5/22/2012 | Guadalupe Creek 0.14 0.06 Yes
205R00291 6/13/2012 | Coyote Creek 0.053 0.04 No
205R00346 6/14/2012 | Guadalupe River <0.04 <0.04 No
205R00355 6/13/2012 | Saratoga Creek 0.063 <0.04 No
205R00374 6/3/2013 | Alamitos Creek <0.04 <0.04 No
205R00387 6/6/2013 | Calera Creek 0.11 0.11 Yes
205R00419 6/11/2013 | Stevens Creek <0.04 <0.04 No
205R00419 7/9/2013 | Stevens Creek <0.04 <0.04 No
205R00451 6/5/2013 | Coyote Creek 0.04 0.05 No
205R00451 7/9/2013 | Coyote Creek 0.043 <0.04 No
205R00474 7/9/2013 | Coyote Creek <0.04 0.06 No
205R00474 5/9/2013 | Coyote Creek <0.04 <0.04 No
205R00538 5/8/2013 | Shannon Creek <0.04 <0.04 No
205R00547 6/4/2013 | Calabazas Creek 0.1/0.14 0.04 Yes
205R00554 5/29/2013 | San Tomas Aquino <0.04 <0.04 No
205R00586 6/10/2013 | Los Gatos Creek <0.04 <0.04 No
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Total Chlorine

Station Free Chlorine . Exceeds Trigger? 3
Code Date Gk (mg/L)"2 ?r:;;ﬁ;:azl (0.08 mg%E)

205R00602 6/3/2013 | Alamitos Creek <0.04 <0.04 No
205R00627 6/4/2013 | Calabazas Creek <0.04 0.04 No
205R00666 6/9/2013 | Coyote Creek 0.04/<0.04 <0.04/<0.04 No
205R00707 6/5/2013 Upper Penitencia Creek <0.04 <0.04 No
205R00714 6/10/2013 | Los Gatos Creek <0.04 <0.04 No
205R00739 6/11/2013 | Matadero Creek <0.04 <0.04 No
205R00771 6/6/2013 | Guadalupe River <0.04 <0.04 No
205R00787 6/12/2013 | Upper Penitencia Creek <0.04 <0.04 No
Number of samples exceeding 0.08 mg/L: 10 8 -

Percentage of samples exceeding 0.08 mg/L: 22% 18% -

1 The method detection limit for the test kits is 0.04 mg/L.

2 Qriginal and repeat samples are reported where conducted.

3 The trigger applies to both free and total chlorine measurements.
4 Free chlorine concentration higher than total chlorine concentration, possibly due to method limitations or natural variability.
5 Unable to sample at Matadero Creek (205R00227) on 6/5/2012 due to water discoloration.

5.4.4 Water and Sediment Toxicity

Water toxicity samples were collected from a subset of urban probabilistic sites twice per year, during
storm events and summer dry conditions. Samples were tested for toxic effects using four species: an
algae (Selenastrum capricornutum), two aquatic invertebrates (Ceriodaphnia dubia and Hyalella azteca),
and one fish species (Pimephales promelas or fathead minnow). Both acute and chronic endpoints
(survival and reproduction/growth) were analyzed for Ceriodaphnia dubia and fathead minnow.
Selenastrum capricornutum are tested only for the chronic (growth) endpoint and Hyalella azteca are
tested only for the acute (survival) endpoint.

Table 5.15 provides a summary of toxicity testing results for water samples. One water sample was
found to be toxic to Hyalella Azteca — the WY2012 wet season sample from Upper Penitencia Creek. This
sample did not meet the trigger criteria of being less than 50 percent of the control (see Table 5.17).

Three wet weather samples were found to be acutely toxic to fathead minnows. Although EPA guidance
does not require that samples with a significant reduction in fathead minnow survival be evaluated for
chronic endpoints, one of those samples (205R00026) was tested for, but was not found to have chronic
toxicity. All three of the acutely toxic fathead minnow test results were determined by the toxicity testing
laboratory to have been caused by interference due to pathogen-related mortality (PRM), a common
source of laboratory interference in receiving water samples. The lab reports for these samples include
the following statement relative to the PRM-affected samples: “observations of PRM are not associated
with or indicative of stormwater toxicity”.
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Table 5.15. Summary of SCVURPPP water toxicity results, Water Years 2012 and 2013.

SCVURPPP Water Samples Toxicity relative to the Lab Control treatment?
Sam!ale Creek Sample Ini:iii:on cif;ﬁgj:a::{lnm Ceriodaphnia dubia I'Lyz ZZI;" Fathead Minnow
Station Date Date
Growth Survival | Reproduction Survival Survival Growth
205R00026 | Los Gatos 3/17/12 | 3/17/12 No No No No Yes * No
205R00035 | U. Penitencia 3/16/12 | 3/17/12 No No No No No No
205R00042 | Coyote 3/17/12 | 3/17/12 No No No No No No
205R00026 | Los Gatos 7/25/12 | 7/26/12 No No No No No No
205R00035 | U. Penitencia 7/25/12 | 7/26/12 No No No Yes No No
205R00042 | Coyote 7/25/12 | 7/26/12 No No No No No No
205R00419 | Stevens 4/4/13 | 4/5/13 No No No No Yes * N/A
205R00451 | Coyote 4/4/13 4/5/13 No No No No No No
205R00474 | Coyote 4/4/13 4/5/13 No No No No Yes * N/A
205R00419 | Stevens 7/9/13 7/10/13 No No No No No No
205R00451 | Coyote 7/9/13 7/10/13 No No No No No No
205R00474 | Coyote 7/9/13 | 7/10/13 No No No No No No

* PRM was observed in multiple replicates for this stormwater sample; toxicity was not observed in re-tests using Geis technique.

N/A = not applicable, as per EPA guidance, it is not required that samples with a significant reduction in fathead minnow survival are not evaluated for

growth toxicity.
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During the dry season, sediment samples were collected at the same sites sampled for water toxicity and
tested for sediment toxicity and an extensive list of sediment chemistry constituents. Sediment toxicity
testing was performed with just one species, Hyalella azteca, a common benthic invertebrate. Both acute
and chronic endpoints (survival and growth) were analyzed. Table 5.16 provides a summary of toxicity
testing results for sediment samples. One WY2012 sediment sample and all three WY2013 sediment
samples were determined to be acutely toxic. No chronic endpoint results indicated chronic toxicity at
any site.

Table 5.16. Summary of SCVURPPP dry season sediment toxicity results, Water Years 2012 and 2013.

Dry Season Sediment Samples Toxicity relative to the Lab Control treatment?
Date of

Sample Creek Collection Analysis Hyalella azteca

Station Date Survival Growth
205R00026 Los Gatos 7/25/12 7/28/12 No No
205R00035 U. Penitencia 7/25/12 7/28/12 No No
205R00042 Coyote 7/25/12 7/28/12 Yes N/A*
205R00419 Stevens 7/9/13 7/10/13 Yes N/A*
205R00451 Coyote 7/9/13 7/10/13 Yes N/A*
205R00474 Coyote 7/9/13 7/10/13 Yes N/A*

* Per EPA guidance, samples with a significant reduction in survival are not evaluated for chronic endpoints (i.e., growth).

Table 5.17 provides detailed results for the Hyalella azteca water and sediment tests that were found to
be toxic relative to the laboratory control (via statistical comparison at p=0.5), along with comparisons to
the relevant trigger criteria from MRP Tables 8.1 and H-1 (included in Table 4.4 of this report). All three of
the WY2013 sediment samples (205R00419 and 205R00451) met the MRP Table H-1 trigger criteria of
being more than 20% less than the control. For the sediment toxicity results, the need for follow-up
analysis and actions is also based on chemistry and bioassessment results using the Sediment Triad
Approach which is discussed below.

Table 5.17. Comparison between laboratory control and SCVURPPP water and sediment receiving
sample toxicity results (Hyalella azteca) in the context of MRP trigger criteria.

Te.s't . Treatment/ 10-Day Mean Comparison to MRP Table 8.1
Initiation Creek . . -
Sample ID % Survival Trigger Criteria
Date
Lab Control N/A 100 N/A
7/26/12 - "
205R00035 | U. Penitencia 92 * Not < 50% of Control
Lab Control N/A 98.8 N/A
7/28/12
205R00042 Coyote 80* Not more than 20% < Control
Lab Control N/A 98.8 N/A
7/14/13 205R00419 Stevens 0* More than 20% < Control
205R00451 Coyote 73.7 * More than 20% < Control
205R00474 Coyote 61.3 * More than 20% < Control

N/A — not applicable
* The response at this test treatment was significantly less than the Lab Control at p<0.05.

Table 5.18 provides detailed results for the fathead minnow tests with statistically different results from
laboratory controls, along with comparisons to the relevant trigger criteria from MRP Table 8.1. No
sample was less than the association MRP threshold of less than 50% of the control values for either
survival or growth. All samples were found to be affected by PRM interference, based on visual
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examination of test organisms by the testing laboratory. The WY2012 sample from Los Gatos Creek
(205R00026) was re-tested using a technique designed to prevent PRM interference (Geis et al., 2003).
Toxicity was not observed in this sample, confirming the original determination of PRM interference in the
initial test. SCVURPPP and the RMC are addressing the need for more extensive documentation of PRM
interference in WY2014 through contractual agreements with the analytical laboratory.

Table 5.18. Comparison between laboratory control and SCVURPPP receiving water sample toxicity results for
Pimephales promelas in the context of MRP trigger criteria.

Test Treatment Mean % Comparison to MRP Table 8.1 Trigger
Initiation / Sample Creek Survivai Criteria; Identification of PRM effects and
Date ID PRM Method Re-tests
Lab Control N/A 97.5 N/A
3/17/12
205R00026 Los Gatos 75%* (a) Not < 50% of Control; PRM noted
Lab Control N/A 100 N/A
3/27/12
205R00026 Los Gatos 90 PRM method re-test (Geis et al., 2003)
Lab Control N/A 100 N/A
4/5/13 205R00419 Stevens 50* (a) Not < 50% of Control; PRM noted
205R00474 Coyote 55%* (a) Not < 50% of Control; PRM noted

* The response at this test treatment was significantly less than the Lab Control at p < 0.05.
(a) PRM was observed in multiple replicates for this stormwater sample.

5.4.5 Sediment Chemistry & Sediment Triad Approach

Sediment chemistry results are evaluated as potential stressors based on TEC quotients, PEC quotients,
and TU equivalents, according to criteria in Table H-1 of the MRP which are summarized in Section 4.3.3
of this report. Any sample that meets one or more of criteria are compared to the sediment toxicity and
bioassessment results for that site. These comparisons are performed in the Sediment Triad Assessment
presented below.

Table 5.19 lists TEC quotients for all non-pyrethroid sediment chemistry constituents, calculated as the
measured concentration divided by the TEC value, per MacDonald et al. (2000). This table also provides
a count of the number of constituents that exceed TEC values for each site, as evidenced by a TEC
quotient greater than or equal to 1.0. The number of TEC quotients exceeded per site ranges from a low
of zero to a high of ten, out of 27 constituents included in MacDonald et al. (2000). Three of the six sites
exceeded the relevant trigger criterion from MRP Table H-1, which is interpreted to stipulate three or more
constituents with TEC quotients greater than or equal to 1.0.

Table 5.20 provides PEC quotients for all non-pyrethroid sediment chemistry constituents, and calculated
mean values of the PEC quotients for each site. No sites meet the MRP Table H-1 action criteria with a
mean PEC greater than 0.5.

Table 5.21 provides a summary of the calculated TU equivalents for the pyrethroids for which there are
published LC50 values in the literature, as well as a sum of TU equivalents for each site. Because organic
carbon mitigates the toxicity of pyrethroid pesticides in sediments, the LC50 values were derived on the
basis of TOC-normalized pyrethroid concentrations. Therefore, the pyrethroid concentrations as reported
by the lab were divided by the measured TOC concentration at each site, and the TOC-normalized
concentrations were then used to compute TU equivalents for each pyrethroid. The individual TU
equivalents were summed to produce a total pyrethroid TU equivalent value for each site. None of the six
sites meet the MRP Table H-1 action criterion with TU sums greater than or equal to 1.0.
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Some of the calculated numbers for TEC quotients, PEC quotients, and pyrethroid TU equivalents may
be artificially elevated due to the method used to account for filling in non-detect data (concentrations
equal to one-half of the respective laboratory method detection limits were substituted for non-detect data
so these statistics could be computed).

High levels of naturally-occurring chromium and nickel in geologic formations (i.e., serpentinite) and soils

can contribute to TEC and PEC quotients, particularly for sites located higher in the watersheds where
contributing watersheds contain a higher percent of natural sources.
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Table 5.19. Threshold Effect Concentration (TEC) quotients for Water Years 2012 and 2013 sediment chemistry
constituents, SCVURPPP. Bolded values indicate TEC quotient 2 1.0. Shaded cells indicate sum of TEC quotients >3.

WY2012 WY2013

Site ID, Creek TEC 205R00026 205R00035 205R00042 | 205R00419 | 205R00451 | 205R00474

Los Gatos | U.Penitencia Coyote Stevens Coyote Coyote
Metals (mg/kg DW)
Arsenic 9.79 0.34 0.17 0.20 0.68 0.51 0.76
Cadmium 0.99 0.10 0.10 0.09 0.38 0.28 3.43
Chromium 43.4 1.89 0.35 1.54 2.28 1.13 3.69
Copper 31.6 0.85 0.82 0.63 1.87 0.98 1.46
Lead 35.8 0.31 0.11 0.26 0.84 0.59 0.87
Mercury 0.18 0.34 0.30 0.36 0.94 0.67 0.72
Nickel 22.7 4.41 0.84 6.61 4.85 3.74 16.7
Zinc 121 0.54 0.20 0.39 0.99 1.32 1.82
PAHs (pg/kg DW)
Anthracene 57.2 0.18° 0.06° 0.05° 0.08° 0.12° 1.15
Fluorene 77.4 0.14° 0.05° 0.04° 0.06° 0.04° 0.32
Naphthalene 176 0.06° 0.02° 0.02° 0.06° 0.04° 0.03°
Phenanthrene 204 0.05°2 0.02°2 0.01° 0.25 0.11 1.27
Benz(a)anthracene 108 0.10° 0.032 0.032 0.28 0.33 0.81
Benzo(a)pyrene 150 0.07° 0.02° 0.02° 0.03° 0.02° 0.08°
Chrysene 166 0.06° 0.02° 0.02° 0.60 0.45 1.45
Dibenz[a,h]anthracene 33.0 0.32° 0.11° 0.09° 0.13° 0.09° 0.15°
Fluoranthene 423 0.07° 0.012 0.012 0.12 0.10 0.73
Pyrene 195 0.23° 0.04° 0.02° 0.38 0.26 1.38
Total PAHs 1,610 0.26° 0.08° 0.07°¢ 0.37°¢ 0.25°¢ 1.14°¢
Pesticides (ug/kg DW)
Chlordane 3.24 0.86° 0.37°¢ 0.62° 0.59°¢ 0.40° 0.63°
Dieldrin 1.90 0.87° 0.39° 0.63° 0.53° 0.37° 0.58°
Endrin 2.22 0.32° 0.14° 0.22° 0.50° 0.34° 0.52°
Heptachlor Epoxide 2.47 0.45° 0.20° 0.32° 0.36° 0.13° 0.40°
Lindane (gamma-BHC) | 2.37 0.40° 0.18° 0.30° 0.40° 0.14° 0.44°
Sum DDD 4.88 0.79°¢ 0.35° 0.57° 0.31° 0.21° 0.34°
Sum DDE 3.16 1.39°¢ 0.62° 1.01°¢ 0.40° 0.75¢ 0.44°
Sum DDT 4.16 0.87°¢ 0.38° 0.63° 0.25¢ 0.17°¢ 0.27°
Total DDTs 5.28 2.24°¢ 0.98°¢ 1.63°¢ 0.72°¢ 0.77°¢ 0.79°¢
Number of constituents ) 4 0 4 3 3 10

with TEC quotient > 1.0

® Concentration was below the method detection limit (MDL). TEC quotient calculated using % MDL.
®TEC quotient calculated from concentration below the reporting limit (DNQ-flagged).

‘ Total calculated using % MDLs.
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Table 5.20. Probable Effect Concentration (PEC) quotients for Water Years 2012 and 2013 sediment chemistry

constituents, SCVURPPP. Bolded values indicate individual PEC quotients > 1.0; mean PEC quotients did not exceed

0.5.
WY2012 WY2013

Site ID, Creek PEC 205R00026 205R00035 | 205R00042 | 205R00419 | 205R00451 | 205R00474

Los Gatos U. Penitencia Coyote Stevens Coyote Coyote
Metals (mg/kg DW)
Arsenic 33.0 0.10 0.05 0.06 0.20 0.15 0.22
Cadmium 4.98 0.02 0.02 0.02 0.08 0.06 0.68
Chromium 111 0.74 0.14 0.60 0.89 0.44 1.44
Copper 149 0.18 0.17 0.13 0.40 0.21 0.31
Lead 128 0.09 0.03 0.07 0.23 0.16 0.24
Mercury 1.06 0.06 0.05 0.06 0.16 0.11 0.12
Nickel 48.6 2.06 0.39 3.09 2.26 1.75 7.82
Zinc 459 0.14 0.05 0.10 0.26 0.35 0.48
PAHSs (ug/kg DW)
Anthracene 845 0.01° 0.004° 0.004° 0.01° 0.01° 0.08
Fluorene 536 0.02° 0.01° 0.01° 0.01° 0.01° 0.05
Naphthalene 561 0.02° 0.01° 0.01° 0.02° 0.01° 0.01°
Phenanthrene 1170 0.01° 0.0032 0.0032 0.04 0.02 0.22
Benz(a)anthracene 1050 0.01° 0.0032 0.0032 0.03 0.03 0.08
Benzo(a)pyrene 1450 0.01° 0.003° 0.002° 0.003° 0.002° 0.01°
Chrysene 1290 0.01° 0.003° 0.002° 0.08 0.06 0.19
Fluoranthene 2230 0.01 0.002° 0.001°2 0.02 0.02 0.14
Pyrene 1520 0.03° 0.01° 0.002 0.05 0.03 0.18
Total PAHs 22,800 0.02¢ 0.01° 0.005°¢ 0.03¢ 0.02¢ 0.08°
Pesticides (ug/kg DW)
Chlordane 17.6 0.16 0.07° 0.11° 0.11° 0.07° 0.12°
Dieldrin 61.8 0.03° 0.01° 0.02° 0.02° 0.01° 0.02°
Endrin 207.0 0.003° 0.001° 0.002° 0.01° 0.004° 0.01°
Heptachlor Epoxide 16 0.07° 0.03° 0.05° 0.06° 0.02° 0.06°
Lindane (gamma-BHC) 4.99 0.19° 0.09° 0.14° 0.19° 0.07° 0.21°
Sum DDD 28 0.14° 0.06° 0.10° 0.05°¢ 0.04¢ 0.06°
Sum DDE 31.3 0.14°¢ 0.06¢ 0.10°¢ 0.04°¢ 0.08°¢ 0.04°¢
Sum DDT 62.9 0.06° 0.02¢ 0.04¢ 0.02¢ 0.01° 0.02¢
Total DDTs 572 0.02¢ 0.01° 0.02° 0.01° 0.01° 0.01°
Mean PEC Quotient - 0.16 0.05 0.18 0.19 0.14 0.48

? Concentration was below the method detection limit (MDL). PEC quotient calculated using % MDL.
® pEC quotient calculated from concentration below the reporting limit (DNQ-flagged).
¢ Total calculated using % MDLs.
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Table 5.21. Calculated pyrethroid toxic unit (TU) equivalents for Water Years 2012 and 2013 pyrethroid concentrations,
SCVURPPP.

WY2012 WY2013
LC50 205R00026 | 205R00035 | 205R00042 | 205R00419 | 205R00451 | 205R00474

yrethroi Mgl/g dw os Gatos . Penitencia oyote evens oyote oyote
Pyrethroid lgd Los Gat U. Penit Coyot St Coyot Coyot
Bifenthrin 0.52 0.17 0.08° 0.01° 0.03 0.44 0.09
Cyfluthrin 1.08 0.03° 0.04° 0.01° 0.01 0.07 0.02
Cypermethrin 0.38 0.02° 0.11° 0.02° 0.01° 0.23 0.01°
Deltamethrin 0.79 0.01° 0.06° 0.01° 0.01° 0.01° 0.02
Esfenvalerate 1.54 0.01° 0.04° 0.01° 0.002° 0.003° 0.001°
Lambda-Cyhalothrin 0.45 0.01° 0.06° 0.009° 0.009° 0.04 0.007°
Permethrin 10.83 0.01 0.004° 0.001° 0.002° 0.02 0.01
Sum of Toxic Unit - 0.26 0.39 0.06 0.07 0.82 0.15
Equivalents per Site

Sediment Triad Analysis

The three aspects of the STA (chemistry, toxicity, bioassessment) are presented in Table 5.22. As
defined in MRP Table H-1, these results indicate that all of the six sites should be considered for future
evaluation of stressor source identification projects. All three aspects of the STA were exceeded at
Coyote Creek (205R00474) in WY2013. This site is located in Hellyer County Park directly underneath
Interstate 101 Bridge in the City of San Jose.

Table 5.22. Summary of sediment triad analysis for Water Years 2012 and 2013, SCVURPPP. Bolded values indicate
exceedance of threshold.

Chemistry Toxicity Bioassessment
Quﬁtffn‘is , | MeanPEC | Sumof TU | Sediment | BBl Condtion
Site ID Waterbody 1.0: Quotient Equiv. Toxicity Category
205R00026 | Los Gatos 4 0.16 0.26 No Poor
205R00035 | Upper Penitencia 0 0.05 0.39 No Poor
205R00042 | Coyote 4 0.18 0.06 No Very Poor
205R00419 | Stevens 3 0.19 0.07 Yes Poor
205R00451 | Coyote 3 0.14 0.82 Yes Very Poor
205R00474 | Coyote 10 0.48 0.15 Yes Poor

5.4.6 Temperature

Summary statistics for water temperature data collected at six sites in Upper Penitencia Creek and five
sites in Saratoga Creek during WY2012 and WY2013 are shown in Table 5.23 and Table 5.24,
respectively. Station locations are mapped in Figures 5.14 and 5.15. Hourly temperature data was
collected between April and September for both years of the project, with the exception of site

205C0Y 142, which was retrieved in late August 2012 due to dry channel conditions.

The monitoring results in Upper Penitencia Creek indicate that water temperatures generally increased at
sites with decreasing elevation. The median temperatures were relatively consistent between years at
the four sites monitored during 2012 and 2013. The largest difference in median temperature (3.7 °C)
occurred in the valley floor reach between sites COY114 and COY121, 21.0 °C and 17.3 °C, respectively.
Similar patterns between temperature and elevation were observed in Saratoga Creek sites. The median
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temperature was one degree higher in 2013 compared to 2012 at site 204SAR070. The lowest elevation
site (SAR050) had a median temperature (20.6 °C), that was about 3-4 °C higher than the median
temperature of the remaining sites, which ranged 16.3 - 17.2 °C.

Box plots showing the distribution of water temperature data for 2012 and 2013 at six sites in Upper
Penitencia Creek and five sites in Saratoga Creek, are shown in Figures 5.23 and 5.24, respectively. The
acute temperature threshold (24.0 °C) is shown on both figures. Temperatures were periodically above
the acute threshold at the lowest elevation sites on the valley floor (COY105 and COY 114) and lowest
elevation site in Alum Rock Park (COY130) in Upper Penitencia Creek. Temperatures were below the
acute threshold at all Saratoga Creek sites, with the exception of a few instances at site SAR070 during
2013.

Box plots showing the distribution of water temperature data, calculated as the 7-day mean, for six sites
in Upper Penitencia Creek and five sites in Saratoga Creek are shown in Figures 5.18 and 5.19,
respectively. The chronic (maximum 7-day mean) temperature (MWAT) threshold (19.0 °C) is shown in
both figures. Trigger analysis of temperature data using the MWAT threshold is shown in Table 5.25. A
trigger is defined when the MWAT exceeds the threshold for more than 20% of records at a single site.

Triggers for temperature occurred at the two lowest elevation sites (COY105 and COY114) in Upper
Penitencia Creek, with 78-91% of the measurements made over the two year period exceeding the
MWAT threshold (Table 5.25). Both of these sites are downstream of the percolation pond outfall located
upstream of Piedmont Avenue. Site COY 130, the lowest elevation site in Alum Rock Park, had between
26-31% of the measurements made over the two year period exceeding the MWAT threshold.

In Saratoga Creek, only site SAR050 had 60% of the measurements greater than the MWAT threshold.
This site is located downstream of imported water diversion located near Highway 85.

Table 5.23. Descriptive statistics for continuous water temperature measured in Upper Penitencia Creek at four sites
during WY2012 and six sites during WY2013.

Site | 205COY105 | 205COY114 | 205COY121 | 205COY130 205COY140 205C0Y142

Water Year | 2012 | 2013 2013 2013|2012 | 2013 | 2012 | 2013 | 2012 | 2013
Start Date | 412712 | 4119113 | 4119113 anons | Y2 anons | aizznz | anons | azznz | aions
End Date | 926112 | 9127113 | 9127113 o3 | %20 | oz | arenz | or27ira | s2air2 | o273
Minimum | 149 | 153 157 15 |17 17 | 96 | 111 | 90 | o5

S| Meden| 212 | 204 210 174 | 175 | 179 | 153 | 157 | 156 | 162
® Mean | 211 | 204 210 173 | 175 | 181 | 152 | 157 | 160 | 161
S| Madmum| 258 | 274 276 42 | 236 | 267 | 185 | 205 | 275 | 223
ks Maxzﬂ-ggz 239 | 241 25.1 206 198 | 223 | 174 | 181 | 194 | 191
N| 3652 | 3860 3861 3861 | 3651 | 3860 | 3650 | 3860 | 2831 | 3571
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Table 5.24. Descriptive statistics for continuous water temperature measured in Saratoga Creek at three sites during

WY2012 and WY2013.
Site | 205SAR050 205SAR060 205SAR070 205SAR075 | 205SAR085
Water Year 2012 2012 2012 2013 2013 2013
Start Date 4/27/12 4127112 4127112 4/19/13 4/19/13 419113
End Date 9/26/12 9/26/12 9/26/12 9/27/113 9/27113 9/27113
Minimum 15.0 11.0 10.6 10.9 11.0 10.5
5 Median 20.6 16.3 16.1 17.2 16.8 16.4
;—,: Mean 19.8 16.4 16.0 17.0 16.6 16.0
©
qé- Maximum 23.7 215 20.8 24.1 226 211
[
= Max 7-day Mean 22.7 18.7 18.4 20.6 19.6 18.8
N 3644 3644 3645 3862 3844 3863
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Figure 5.14. Continuous temperature stations in Upper Penitencia Creek.
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Figure 5.15. Continuous temperature stations in Saratoga Creek.
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Figure 5.16. Box plots of water temperature data collected at six stream locations in Upper
Penitencia Creek, Santa Clara County, from April through September 2012 and 2013.
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Figure 5.17. Box plots of water temperature data collected at five stream locations in Saratoga
Creek, Santa Clara County, from April through September 2012 and 2013.
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Figure 5.18. Box plots of water temperature data, calculated as the 7-day mean, collected at six
stream locations in Upper Penitencia Creek, Santa Clara County, from April through September

2012 and 2013.
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Figure 5.19. Box plots of water temperature data, calculated as the 7-day mean, collected at five
stream locations in Saratoga Creek, Santa Clara County, from April through September 2012 and
2013.
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Table 5.25. Percent of water temperature data measured between April 27th — September 26th, 2012 at seven sites that
exceeded MWAT maximum threshold value (19 °C). NR indicates data was not collected at the site for that year.

Percentage results
Site ID Creek Site Name MWAT > 19°

2012 2013
205C0OY105 N. Capital Ave 91% 78%
205COY114 Piedmont NR 88%
205C0OY121 o Dorel NR 8%
205COY130 Upper Peniencia Quail Hollow in ARP 26% 31%
205C0OY140 Live Oak in ARP 0% 0%
205C0OY142 Below Arroyo Aguague in ARP 4% 2%
205SAR050 Cox 61% NR
205SAR060 Crestbrook 0% NR
205SAR070 | Saratoga Walnut 0% 8%
205SAR075 Wildwood Park NR 4%
205SAR085 Hwy 9 NR 0%

The three highest elevation monitoring sites in Upper Penitencia Creek are located in Alum Rock Park
(ARP). This is the primary reach of Upper Penitencia Creek where steelhead have historically been
observed (Leidy et al. 2005) and it contains the best quality steelhead spawning and juvenile rearing
habitat (Stillwater 2006) in the watershed. The remaining sites are within the urbanized valley reach of
Upper Penitencia Creek. The valley reach does not currently support spawning or rearing habitat, but is
an important migration corridor for steelhead (Stillwater 2006).

Historically, the valley reach of Upper Penitencia Creek did not likely support a cold water fish community
due to naturally low or dry season flow conditions. Portions of this reach now contain a more perennial
hydrology sustained by releases from Cherry Flat Dam and imported water (Beller et al 2012). Periodic
flow augmentation downstream of the dam is believed to have increased the extent and duration of
wetted channel in ARP (SCVURPPP 2003). Water imported from the South Bay Aqueduct, is released
into off channel percolation ponds for groundwater percolation, and diverted back into the main channel
about 0.4 miles upstream of Piedmont Avenue (Buchan et al. 1999). Site 205C0OY 114 is directly below
Piedmont Avenue and site 205COY120 is at Dorel Av, approximately 0.5 miles further upstream. During
fall season, the channel was observed to be dry from upstream of the percolation pond to a section of
creek between Nobel and Dorel Av.

Low total precipitation during WY2012 likely resulted in lower than normal stream flow at all the sites in
ARP. Intermittent, low flows are typical for sections of Alum Rock Park during the late summer. Low flow
conditions affecting food availability and outmigration were identified as one of the primary limiting factors
for juvenile steelhead production in Upper Penitencia Creek (Stillwater 2006).

The monitoring results suggest water temperatures during late summer/fall season generally support
juvenile steelhead populations for much of the upstream areas in ARP, even during a dry year. Warmer
temperatures exhibited at the lowest elevation site in ARP suggest adequate flow and connectivity to
upstream refugia, as well as adequate food sources, may be critical for juvenile rearing steelhead,
especially in the summer period of dry years.
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The three Saratoga Creek sites are located within a reach that has been classified as a native warm
water fish community supporting mostly Sacramento sucker and California roach and low numbers of
rainbow trout (Smith 2001). The cold water trout zone was classified in the reach of Saratoga Creek
upstream of the Saratoga Sunnyvale Road crossing, which is just upstream of site 2056SAR070. This
classification is supported by data collected by SCVURPPP (2007) which identified multiple age classes
of juvenile trout and suitable rearing habitat occurring upstream of the City of Saratoga in Saratoga Creek
and within the tributaries of Bonjetti, San Andreas and Sanborn Creeks (SCVURPPP 2007).

Temperatures do not appear to be problematic at the upper two sites, located just downstream of the
rainbow trout zone, with no exceedances of the MWAT threshold (see Table 4.19). No applicable
thresholds for native warm water fish community have been identified to evaluate the temperature data
collected at site 205SAR050. However, the temperatures exhibited at this site are well within the range
for native warm water fish community (Moyle 2000).

5.5 General Water Quality

Summary statistics for general water quality measurements collected at the four sites in Coyote Creek
during two sampling events in WY2012 and WY2013 are listed in Table 5.26. Sampling Event 1 occurred
May-June and Event 2 occurred during August-Sept. Plots of the data collected during both events in
WY2013 are shown in Figure 5.26 and Figure 5.27.

5.5.1 Temperature

Box plots showing the distribution of water temperature data collected at four sites in Coyote Creek during
2012 and 2013 are shown in Figure 5.28. The chronic (maximum 7-day mean) temperature (MWAT)
threshold (19.0 °C) is shown in the figure. Trigger analysis of temperature data using the MWAT
threshold is shown in Table 5.27.
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Table 5.26. Descriptive statistics for daily and monthly continuous water temperature, dissolved oxygen, conductivity, and pH measured at four sites in Coyote Creek
during two sampling events in 2012 and 2013.

205C0Y160 205C0Y235 205C0Y237 205C0Y239
Parameter Data Type May Sept May Sept | June | Aug June Aug May Sept | June | Aug
2012 2012 2012 2012 | 2013 | 2013 | 2013 | 2013 | 2012 | 2012 | 2013 | 2013
Min 16.4 18.1 16.6 172 | 195 | 191 192 | 185 | 159 | 140 | 187 | 178
Median 17.8 19.4 17.6 181 | 220 | 202 219 | 200 | 175 | 157 | 215 | 199
(Toegp Mean 17.9 19.5 17.7 181 | 218 | 202 216 | 200 | 176 | 158 | 215 | 199
Max 20.0 212 18.7 192 | 238 | 212 236 | 212 | 198 | 176 | 247 | 220
Max 7-day Mean 18.0 19.5 17.8 183 | 228 | 206 26 | 204 | 177 | 160 | 224 | 204
Min 46 5.2 19 23 13 19 12 24 5.7 56 | 33 | 44
Dissolved Median 5.9 6.0 25 3.2 2.0 26 22 3.1 6.4 63 | 47 | 52
Oxygen Mean 6.1 6.2 26 3.2 2.1 25 22 3.1 6.5 64 | 47 | 52
(mg/l) Max 78 74 33 38 32 3.0 38 58 77 78 | 6.1 6.4
7-day Avg. Min 49 5.3 2.1 27 15 2.0 15 2.7 6.0 585 | 38 | 46
Min 78 7.53 75 76 76 75 75 75 75 74 | 75 | 74
" Median 79 7.94 76 76 76 75 76 75 76 75 | 76 | 75
Mean 79 7.95 76 76 76 75 76 75 76 75 | 76 | 75
Max 8.0 8.11 76 7.7 78 76 76 75 78 78 | 17 | 78
Min 1325 1315 1098 1064 | 1069 | 1054 | 1028 | o974 | 997 | 1001 | 998 | 987
ggigijgtance Median 1364 1358 1156 1170 | 1123 | 1077 1115 1051 1044 | 1113 | 1115 | 1027
(uSlem) Mean 1366 1357 1156 1155 | 1145 | 1074 | 1116 | 1048 | 1056 | 1118 | 1101 | 1026
Max 1419 1388 1207 1218 | 1248 | 1004 | 1206 | 1089 | 1114 | 1181 | 1188 | 1081
Total number data points () 1363 1338 1365 1335 | 1343 | 1439 | 1326 | 1439 | 1368 | 1333 | 1354 | 1440
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Figure 5.20. Continuous water quality data (temperature, dissolved oxygen, pH and specific

conductance) collected using sondes at three sites in Coyote Creek during sampling event 1 in 2013.
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Figure 5.21. Continuous water quality data (temperature, dissolved oxygen, pH and specific conductance)
collected using sondes at three sites in Coyote Creek during sampling event 2 in 2013.
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Figure 5.22. Box plots of water temperature data collected at four stream locations in Coyote
Creek, Santa Clara County, during two sampling events in 2012 and 2013.

Table 5.27. Percent of water temperature data measured at two sites for both
events that exceed trigger values identified in Table 4.4.

. Creek . Monitoring Percent results
Site ID Name g Event MWAT > 19 °C
May 2012 0%
205C0OY160 Flea Market Sept 2012 100%
May 2012 0%
Sept 2012 0%
205C0Y235 Watson Park June 2013 100%
Coyote August 2013 100%
Creek June 2013 100%
205C0Y237 Santa Clara St August 2013 100%
May 2012 0%
. Sept 2012 0%
205C0Y239 William St Park June 2013 100%
August 2013 100%

The MWAT threshold was exceeded for 100% of the measurements made at site 205COY160 during
event 2 in 2012 and at the three remaining sites for both events during 2013. The temperature results are
not expected to directly impact steelhead since fish are moving through the system quickly and can
migrate during cooler periods of the night. Majority of steelhead in the watershed utilize spawning and
rearing habitat in Upper Penitencia Creek, which is downstream of all three continuous water quality
monitoring sites in Coyote Creek.
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5.5.2 Dissolved Oxygen

Box plots showing the distribution of dissolved oxygen data collected at four sites in Coyote Creek during
2012 and 2013 are shown in Figure 5.23. The Water Quality Objectives (WQO) for WARM and COLD
Freshwater Habitat are shown in the figure. A trigger analysis of dissolved oxygen data using both
WQOs are shown in Table 5.28.

[ May 2012

[ sept2012

June 2013

B Aug 2013

——=—Cold Freshwater Habitat Minimum (7mg/L)
”””” Warm Freshwater Habitat Minimum (5 mg/L)

Dissolved Oxygen (mg/L)

205C0OY160 205C0Y235 205C0Y237 205C0Y239

Figure 5.23. Box plots of dissolved oxygen data collected at four stream locations in Coyote
Creek, Santa Clara County, during two sampling events in 2012 and 2013.

Table 5.28. Percent of dissolved oxygen data measured at two sites for both events that
exceed triggers.

Percent Percent
Step | Sreek | gy | Monioring | pogyyg | Resulte
DO < 5.0 mg/L :
mg/L
May 2012 6% 81%
205C0Y160 Flea Market
Sept 2012 0% 87%
May 2012 100% 100%
Sept 2012 100% 100%
205C0Y235 Watson Park June 2013 100% 100%
%%th August 2013 100% 100%
0, 0,
205C0Y237 Santa Clara June 2013 100% 100%
St August 2013 100% 100%
May 2012 0% 83%
William St Sept 2012 0% 81%
205¢0v239 Park June 2013 75% 100%
August 2013 31% 100%
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The WQO for COLD (7.0 mg/L) was exceeded for more than 80% of all measurements taken at four sites
during both sampling events in 2012 and/or 2013 (Table 5.28). The WQO for WARM (5.0 mg/L) was
exceeded for 100% of the measurements for all sampling events over the two year period taken at sites
COY235 and COY237. A trigger occurred at site COY239, which had 75% and 31% of the data results
exceeding the WQO for WARM during both sampling events in 2013.

The four Coyote Creek sites selected for continuous water quality monitoring were located between
Upper Penitencia Creek confluence and William Street Park (about 0.5 mile downstream 1-280). Data
results from the two years of monitoring show reduced oxygen levels (2-4 mg/L) at both the Watson Park
and Julian Street Bridge site. Further investigation into the spatial extent of low dissolved oxygen levels
and potential sources of oxygen reduction was conducted in 2013 as part of the Coyote Creek
Stressor/Source ldentification Project.

Although the WQO for COLD was exceeded 81-100% of the time at all sites for both events in 2012 and
2013, existing information suggests these sites occur in a reach that does not support juvenile steelhead
spawning or rearing habitat. Adult and juvenile steelhead occurrences in entire Coyote Creek mainstem
are extremely rare, with habitat limited to an area between a series of instream percolation ponds (Metcalf
Ponds) upstream to Anderson Dam (Leidy et al 2005). Recent fish surveys in 2008 conducted in the
Mid-Coyote Creek reach (defined as Montague Expressway upstream to [-280) reported 13
steelhead/trout individuals at two monitoring sites downstream of Upper Penitencia Creek (SCVWD
2008). There were no trout recorded in the remaining 11 survey sites in 2008 or at any of the same 13
monitoring sites in 2007 or 2009 (Melissa Moore, SCVWD, personal communication, 2013).

Fish habitat surveys conducted between the Upper Penitencia Creek confluence and [-280 showed
greater than 95% pool habitat; predominantly mid-channel pools (SCVWD 2006). Historically, the Mid-
Coyote Creek reach was an entrenched channel that became increasingly incised over time due to land
use changes as well as ground subsidence caused by excessive groundwater withdrawals in the 1930’s
(Grossinger et al. 2006). The resultant combination of deep pools, high fine sediment deposition, low
water velocity and poor water quality would not be conducive to supporting a cold water fish community.
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5.5.3 pH

Box plots showing the distribution of pH measurements taken during the two sampling events in 2012 and
2013 at four sites in Coyote Creek are shown in Figure 5.24. pH measurements never exceeded WQOs
and thus, did not result in any triggers at any of the sites.
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Figure 5.24. Box plots of pH measured at four stream locations in Coyote Creek,
Santa Clara County, during two sampling events in 2012 and 2013.

5.5.4 Specific Conductivity

Box plots showing the distribution of specific conductivity measurements taken during the two sampling
events in 2012 and 2013 at four sites in Coyote Creek are shown in Figure 5.25. There are no water
quality objectives or thresholds for this parameter, so an evaluation of trigger exceedence was not
conducted.
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Figure 5.25. Box plots of specific conductivity measured at four stream locations in
Coyote Creek, Santa Clara County, during two sampling events in 2012 and 2013.
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5.6 Pathogen Indicators

Pathogen indicator densities measured in water samples in Water Years 2012 and 2013 are listed in
Table 5.29. The same stations were sampled in both years.

Table 5.29. Fecal coliform and E. coli levels measured in Santa Clara County during Water Years 2012 and 2013.

Site ID Creek Name Site Name F&Zﬁ:\ﬁggﬂ;ﬂ (MPEN /cl:gtl)lml) SaDr:tgle
Trigger Threshold (REC-1/REC-2) 400/4,000 410
205C0OY113 | Upper Penitencia Creek Penitencia Park 300 300 Jul 17,2012
205C0OY113 | Upper Penitencia Creek Penitencia Park 27 50 Jul 22, 2013
205C0Y330 Coyote Creek Hellyer Park 30 30 Jul 17,2012
205C0Y330 Coyote Creek Hellyer Park 110 110 Jul 22,2013
205LGA400 Los Gatos Creek Vasona Park 800 800 Jul 17,2012
205LGA400 Los Gatos Creek Vasona Park 240 240 Jul 22, 2013
205MAT030 Matadero Creek Bol Park 130 130 Jul 17,2012
205MAT030 Matadero Creek Bol Park 500 500 Jul 22,2013
205STE064 Stevens Creek Blackberry Farm 80 80 Jul 17,2012
205STE064 Stevens Creek Blackberry Farm 2,200 1,100 Jul 22, 2013

All five creeks monitored for pathogen indicators are designated for both contact (REC-1) and non-
contact (REC-2) recreation. Although none of the stations could be considered “bathing beaches,”
monitoring locations at each creek were selected at city parks or trails that were considered to exhibit
high potential for public access. Data collected in Water Year 2012 exceeded the trigger threshold for
fecal coliform and for E. coli concentrations at one site in Los Gatos Creek (205LGA400). Trigger
thresholds for pathogen indicators were not exceeded at this site in WY2013. However, two stations did
exceed the fecal coliform and E. coli thresholds in WY2013. Additional investigations relative to
characterizing exposure would be needed to better understand the waterborne pathogen-related risk at all
five sites. Public access and exposure risk appear to be very low in the remaining areas for all five
creeks.
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6.0 CONCLUSIONS

The following conclusions from the MRP creek status monitoring conducted during Water Years 2012 and
2013 in Santa Clara County are based on the management questions presented in Section 1.0:

1) Are water quality objectives, both numeric and narrative, being met in local receiving
waters, including creeks, rivers, and tributaries?

2) Are conditions in local receiving water supportive of or likely supportive of beneficial
uses?

The first management question is addressed primarily through the evaluation of probabilistic and targeted
monitoring data with respect to the triggers defined in Table 4.4. A summary of trigger exceedances
observed for each site is presented in Table 6.1. Sites where triggers are exceeded may indicate
potential impacts to aquatic life or other beneficial uses and are considered for future evaluation of
stressor source identification projects.

The second management question is addressed primarily through calculation of indices of biological
integrity (IBI) using benthic macroinvertebrate data collected at probabilistic sites. Biological condition
scores were compared to physical habitat and water quality data collected synoptically with
bioassessments to evaluate whether any correlations exist that may explain the variation in IBI scores.

Biological Condition

e SoCal B-IBI scores were calculated to assess biological condition at probabilistic sites. Seventy-
eight percent of sites scored as very poor or poor (scores of 0 to 39). All of these sites are located
in lower elevation urban areas and the majority have highly modified channels defined here as
being concrete-lined or channelized with earthen levees. None of the sites with fair, good, or very
good SoCal B-IBI scores (scores of 40 to 100) have highly modified channels.

e CSCl scores were calculated for MRP probabilistic sites as well as a large historical dataset
(2002 to 2009) to evaluate the utility of this new tool. CSCI scores correlate well with SoCal B-IBI
scores but tend to have higher outcomes for modified channels and are more responsive to the
various physical habitat and water quality stressors monitored synoptically with the
bioassessments.

e Diatom IBI scores do not correlate well with CSCI or SoCal B-IBI scores. Only one of the
monitoring data variables (% sands and fines) is strongly correlated to the Diatom IBI scores.

Nutrients and Conventional Analytes

¢ Nutrients (nitrogen and phosphorus), algal biomass indicators, and other conventional analytes
were measured in samples collected concurrently with bioassessments which are conducted in
the spring season. Trigger thresholds for chloride, unionized ammonia, and nitrate were not
exceeded.

e The only parameter in this group of constituents that correlates well with SoCal B-IBI scores is
chloride. However, chloride, specific conductance, alkalinity, and bicarbonate all appear to
explain some variability in CSCI scores.

Water Toxicity

o Water toxicity samples were collected from three sites during each year of the program at a
frequency of twice per year. No water toxicity samples exceeded MRP trigger thresholds.
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Sediment Toxicity and Chemistry/Sediment Triad Analysis

Sediment toxicity and chemistry samples were collected concurrently with the summer water
toxicity samples. None of the WY2012 sediment toxicity samples exceeded the MRP trigger
threshold, but all three of the WY2013 sediment samples did exceed the trigger threshold.

Sediment toxicity was evaluated with bioassessment scores and sediment chemistry data (TEC
and PEC quotients, and pyrethroid TU equivalents) as part of the Sediment Triad analysis. All six
sites should be considered for evaluation via future stressor source identification projects. All
three aspects of the Sediment Triad Analysis were exceeded at one WY2013 site (Coyote Creek
at Hellyer County Park; 205R00474). Other sites exceeded one or more aspect.

Spatial and Temporal Variability of Water Quality Conditions

Median water temperatures monitored in 2012 and 2013 in Upper Penitencia Creek (n=4) and
Saratoga Creek (n=1) were not significantly different between years.

Dissolved oxygen concentrations at the Watson Park and Julian sites on Coyote Creek were
lower (median < 3.0 mg/l) compared to sites directly upstream (Williams). The patterns in DO
levels were consistent between the spring and summer sampling events.

Potential Impacts to Aquatic Life

There were no or limited exceedences of the Mean Weekly Average Temperature (MWAT)
threshold at the two upper elevation sites in Upper Penitencia Creek during 2012 or 2013,
suggesting that temperatures support juvenile steelhead in these reaches. The MWAT threshold
was not exceeded in the upper two elevation sites in Saratoga Creek; suggesting temperatures
support rainbow trout spawning and rearing life stages.

The downstream site on Upper Penitencia Creek within Alum Rock Park (205CQOY130) exceeded
the MWAT threshold trigger 26% and 31% of the time during 2012 and 2013, respectively.
Although steelhead spawning and rearing habitat is supported in Alum Rock Park, limiting factors
analyses previously conducted by the program indicate that low summer flow and food availability
are likely more important factors affecting steelhead production than periodic high temperatures.

Temperature data results exceeded trigger thresholds (91% of the time) at the lowest elevation
site in Upper Penitencia Creek in 2012. Trigger thresholds were exceeded (78% of the time) at
the same low-elevation station in 2013 and at an additional low-elevation station (88% of the
time) that was added in 2013. Temperature data results exceeded trigger thresholds (61% of the
time) at the lowest elevation site in Saratoga Creek, which was only monitored in 2012. All of
these sites in both watersheds are located in urbanized reaches on the valley floor and
downstream of outfalls for imported water releases managed for groundwater percolation. Further
investigation is needed to understand potential impacts of increased temperatures associated
with imported water on the biological condition of BMI and fish communities in valley floor
reaches of these two creeks.

Dissolved oxygen data results at the three sites monitored in Coyote Creek in both 2012 and
2013 exceeded trigger thresholds for COLD habitat use (20% or more of results below 7 mg/L).
However, existing information indicates the mid-Coyote Creek reach does not support juvenile
steelhead spawning and rearing habitat, but does support upstream and downstream migration
use. Therefore, further evaluation of water quality conditions in the context of steelhead migration
timing should be conducted.

Dissolved oxygen data collected at Watson Park (site 205COY330) during WY2012 and WY2013
and at Julian (site 205C0OY331) during WY2013 confirmed that low DO appears to be a water
quality concern at these sites. Additionally, based on the initial analyses conducted by the
Program and described in the Program’s Interim Monitoring Project Report (see Appendices C1
and C2 of the RMC Water Year 2012 Urban Creeks Monitoring Report), existing information
suggests that low gradient deep water habitat in this reach acts as a depositional zone, trapping
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organic material that results in a high biological oxygen demand. (See also Appendix B1 of the
Integrated Monitoring Report — Part A.)17

Values for pH were within Water Quality Objectives at Coyote Creek sites monitored in Water
Years 2012 and 2013.

Potential Impacts to Water Contact Recreation

Pathogen indicator densities were measured at the same five sites in both water years to assess
inter-annual variability. Threshold triggers for fecal coliform and E. coli were exceeded at one site
in WY2012 (205LGA400) and two different sites in WY2013 (205MAT030 and 205STE064). High
inter-annual variability was observed at all sites, particularly Stevens Creek at Blackberry Farm
(205STE064) which had some of the lowest measured pathogen indicator concentrations in
WY2012 and the highest concentrations in WY2013.

It is important to recognize that pathogen indicator thresholds are based on human recreation at
beaches receiving bacteriological contamination from human wastewater, and may not be
applicable to conditions found in urban creeks. As a result, the comparison of pathogen indicator
results to water quality objectives and criteria for full body contact recreation, may not be
appropriate and should be interpreted cautiously.

" The Program is in the process of making a determination of whether municipal stormwater discharges are causing or contributing
to low dissolved oxygen in this reach of Coyote Creek. Through this process, hypotheses are currently under development and will
be tested in accordance with timeline described in Appendix C2 of the RMC Water Year 2012 Urban Creeks Monitoring Report.
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Table 6.1. Summary of SCVURPPP Trigger Threshold Exceedance Analysis, Water Years 2012 and 2013. No indicates
samples were collected but did not exceed the MRP trigger; Yes indicates an exceedance of the MRP trigger.

o o
2 ] o

S o gl e | ® £ 3 § S £

@ | § £ 8 £ g 2 2 z S
Station 3 s 2 | 5 £ E = e S
T Creek o =2 o =N »n (= o o = a
204R00189 | Smith Creek No No No 2013 | SCVURPPP
205C0Y105 | Upper Penitencia Creek Yes 2012, 1 50\ yRPPP

(12813) 2013

205COY113 | Upper Penitencia Creek No 22%11% SCVURPPP
205C0OY114 | Upper Penitencia Creek Yes 2013 | SCVURPPP
205C0OY121 | Upper Penitencia Creek No 2013 | SCVURPPP
205C0Y130 | Upper Penitencia Creek (1;&‘*?3) 22%% SCVURPPP
205C0Y140 | Upper Penitencia Creek No 22%11% SCVURPPP
205C0Y142 | Upper Penitencia Creek No 22%11% SCVURPPP
205C0OY160 | Coyote Creek Yes 2012 | SCVURPPP
205C0Y235 | Coyote Creek ( 1;/2?3) 22%% SCVURPPP
205C0Y237 | Coyote Creek Yes 2013 | SCVURPPP
205C0Y239 | Coyote Creek : 1;(;?3) 22%11% SCVURPPP
205C0Y330 | Coyote Creek No 22%11% SCVURPPP
205LGA400 | Los Gatos Creek (226182) 22%% SCVURPPP
205MAT030 | Matadero Creek (;[)'3133) 22%1123 SCVURPPP
205R00021 | MF Coyote Creek No No No 2012 | SCVURPPP
205R00026 | Los Gatos Creek Yes | No No No | No | Yes 2012 | SCVURPPP
205R00035 | Upper Penitencia Creek Yes No | Yes(x2) | No | No No 2012 | SCVURPPP
205R00042 | Coyote Creek Yes | No No No | No | Yes 2012 | SCVURPPP
205R00058 | Saratoga Creek No No No 2012 | SCVURPPP
205R00066 | Trib to Arroyo Aguague No No 2012 SWAMP
205R00067 | San Tomas Aquino Yes | No Yes 2012 | SCVURPPP
205R00090 | Canoas Creek Yes | No Yes 2012 | SCVURPPP
205R00099 | Calabazas Creek Yes No No 2012 | SCVURPPP
205R00115 | Stevens Creek Yes No No 2012 | SCVURPPP
205R00131 | Lower Penitencia Creek Yes | No Yes 2012 | SCVURPPP
205R00154 | Canoas Creek Yes | No Yes 2012 | SCVURPPP
205R00170 | Saratoga Creek No No No 2013 | SCVURPPP
205R00182 | Randol Creek No No No 2013 | SCVURPPP
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205R00218 | Coyote Creek Yes No No 2012 | SCVURPPP
205R00227 | Matadero Creek Yes No - 2012 | SCVURPPP
205R00234 | San Tomas Aquino Yes No No 2012 | SCVURPPP
205R00241 | Upper Silver Creek Yes No No 2012 | SCVURPPP
205R00259 | Guadalupe River Yes No Yes 2012 | SCVURPPP
205R00282 | Guadalupe Creek Yes No Yes 2012 | SCVURPPP
205R00291 | Coyote Creek Yes No No 2012 | SCVURPPP
205R00346 | Guadalupe River Yes No No 2012 | SCVURPPP
205R00355 | Saratoga Creek Yes No No 2012 | SCVURPPP
205R00374 | Alamitos Creek Yes No No 2013 | SCVURPPP
205R00387 | Calera Creek Yes No Yes 2013 | SCVURPPP
205R00419 | Stevens Creek Yes No No No | Yes No 2013 | SCVURPPP
205R00451 | Coyote Creek Yes No No No | Yes No 2013 | SCVURPPP
205R00474 | Coyote Creek Yes No No No | Yes | Yes 2013 | SCVURPPP
205R00538 | Shannon Creek No No No 2013 | SCVURPPP
205R00547 | Calabazas Creek Yes No No 2013 | SCVURPPP
205R00554 | San Tomas Aquino Yes No No 2013 | SCVURPPP
205R00586 | Los Gatos Creek No No No 2013 | SCVURPPP
205R00602 | Alamitos Creek Yes | No No 2013 | SCVURPPP
205R00627 | Calabazas Creek Yes No No 2013 | SCVURPPP
205R00666 | Coyote Creek Yes No No 2013 | SCVURPPP
205R00707 | Upper Penitencia Creek Yes No No 2013 | SCVURPPP
205R00714 | Los Gatos Creek Yes No No 2013 | SCVURPPP
205R00739 | Matadero Creek Yes No No 2013 | SCVURPPP
205R00771 | Guadalupe River No No No 2013 | SCVURPPP
205R00787 | Upper Penitencia Creek No No No 2013 | SCVURPPP
205SAR050 | Saratoga Creek Yes 2012 | SCVURPPP
205SAR060 | Saratoga Creek No 2012 | SCVURPPP
205SAR070 | Saratoga Creek No 22%112 SCVURPPP
205SAR075 | Saratoga Creek No 2013 | SCVURPPP
205SAR085 | Saratoga Creek No 2013 | SCVURPPP
205STE064 | Stevens Creek (2\8619’3) 202 | scvureee
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Appendix A. Santa Clara County Site Evaluation Details

Station Code Stratum Agency Year Site Target Target Status
Code Evaluated | Status Detail
204R00013 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
204R00018 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
204R00029 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
204R00045 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
204R00061 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
204R00077 SC_R2_Nonurb SCVURPPP | 2012 NT NT_NLSF
205R00001 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
205R00002 SC_R2_Nonurb SCVURPPP | 2012 NT NT_NLSF
205R00003 SC_R2_Urb SCVURPPP | 2012 NT NT_NW
205R00005 SC_R2_Nonurb SCVURPPP | 2012 NT NT_NLSF
205R00007 SC_R2_Nonurb SCVURPPP | 2012 NT NT_NLSF
205R00010 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
205R00017 SC_R2_Nonurb SWAMP 2012 TNS TNS_DIST
205R00019 SC_R2_Urb SCVURPPP | 2012 NT NT_NC
205R00021 SC_R2_Nonurb SCVURPPP | 2012 T Target
205R00026 SC_R2_Urb SCVURPPP | 2012 T Target
205R00033 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
205R00035 SC_R2_Urb SCVURPPP | 2012 T Target
205R00037 SC_R2_Urb SCVURPPP | 2012 NT NT_NC
205R00042 SC_R2_Urb SCVURPPP | 2012 T Target
205R00049 SC_R2_Nonurb SWAMP 2012 NT NT_NLSF
205R00051 SC_R2_Urb SCVURPPP | 2012 TNS TNS_PD
205R00058 SC_R2_Nonurb SCVURPPP | 2012 T Target
205R00065 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_DIST
205R00066 SC_R2_Nonurb SWAMP 2012 T Target
205R00067 SC_R2_Urb SCVURPPP | 2012 T Target
205R00069 SC_R2_Nonurb SCVURPPP | 2012 NT NT_NLSF
205R00071 SC_R2_Urb SCVURPPP | 2012 NT NT_NLSF
205R00074 SC_R2_Nonurb SCVURPPP | 2012 TNS TNS_PD
205R00081 SC_R2_Nonurb SWAMP 2012 NT NT_NLSF
205R00090 SC_R2_Urb SCVURPPP | 2012 T Target
205R00099 SC_R2_Urb SCVURPPP | 2012 T Target
205R00115 SC_R2_Urb SCVURPPP | 2012 T Target
205R00131 SC_R2_Urb SCVURPPP | 2012 T Target
205R00154 SC_R2_Urb SCVURPPP | 2012 T Target
205R00179 SC_R2_Urb SCVURPPP | 2012 TNS TNS_PD
205R00195 SC_R2_Urb SCVURPPP | 2012 NT NT_NLSF

99




SCVURPPP Creek Status Monitoring Report

Appendix A. Santa Clara County Site Evaluation Details

Station Code Stratum Agency Year Site Target Target Status
Code Evaluated | Status Detail
205R00202 SC_R2_Urb SCVURPPP | 2012 NT NT_NLSF
205R00218 SC_R2_Urb SCVURPPP | 2012 T Target
205R00227 SC_R2_Urb SCVURPPP | 2012 T Target
205R00234 SC_R2_Urb SCVURPPP | 2012 T Target
205R00241 SC_R2_Urb SCVURPPP | 2012 T Target
205R00259 SC_R2_Urb SCVURPPP | 2012 T Target
205R00263 SC_R2_Urb SCVURPPP | 2012 TNS TNS_PD
205R00282 SC_R2_Urb SCVURPPP | 2012 T Target
205R00291 SC_R2_Urb SCVURPPP | 2012 T Target
205R00293 SC_R2_Urb SCVURPPP | 2012 TNS TNS_PD
205R00298 SC_R2_Urb SCVURPPP | 2012 NT NT_NC
205R00323 SC_R2_Urb SCVURPPP | 2012 NT NT_NLSF
205R00346 SC_R2_Urb SCVURPPP | 2012 T Target
205R00355 SC_R2_Urb SCVURPPP | 2012 T Target
205R00369 SC_R2_Urb SCVURPPP | 2012 TNS TNS_PD
205R00371 SC_R2_Urb SCVURPPP | 2012 NT NT_NC
205R00403 SC_R2_Urb SCVURPPP | 2012 NT NT_NLSF
204R00082 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_DIST
204R00083 SC_R2_Nonurb SWAMP 2013 NT NT_NLSF
204R00093 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00109 SC_R2_Nonurb SWAMP 2013 TNS TNS_DIST
204R00121 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00125 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
204R00130 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
204R00141 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00149 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00157 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00173 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
204R00185 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00189 SC_R2_Nonurb SCVURPPP | 2013 T Target
204R00194 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_DIST
204R00198 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
204R00205 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00085 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00097 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00101 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00106 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
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Appendix A. Santa Clara County Site Evaluation Details

Station Code Stratum Agency Year Site Target Target Status
Code Evaluated | Status Detail
205R00113 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00118 SC_R2_Nonurb SWAMP 2013 TNS TNS_DIST
205R00122 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
205R00129 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
205R00133 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
205R00138 SC_R2_Nonurb SWAMP 2013 TNS TNS_DIST
205R00145 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
205R00147 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00161 SC_R2_Nonurb SWAMP 2013 NT NT_NLSF
205R00163 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_PD
205R00170 SC_R2_Nonurb SCVURPPP | 2013 T Target
205R00177 SC_R2_Nonurb SWAMP 2013 NT NT_NLSF
205R00182 SC_R2_Nonurb SCVURPPP | 2013 T Target
205R00186 SC_R2_Nonurb SCVURPPP | 2013 TNS TNS_IA
205R00193 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00197 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00209 SC_R2_Nonurb SWAMP 2013 NT NT_NLSF
205R00211 SC_R2_Nonurb SCVURPPP | 2013 NT NT_NLSF
205R00275 SC_R2_Nonurb SWAMP 2013 T Target
205R00289 SC_R2_Nonurb SWAMP 2013 T Target
205R00322 SC_R2_Nonurb SWAMP 2013 NT NT_NLSF
205R00337 SC_R2_Nonurb SWAMP 2013 T Target
205R00374 SC_R2_Urb SCVURPPP | 2013 T Target
205R00387 SC_R2_Urb SCVURPPP | 2013 T Target
205R00419 SC_R2_Urb SCVURPPP | 2013 T Target
205R00435 SC_R2_Urb SCVURPPP | 2013 TNS TNS_PD
205R00451 SC_R2_Urb SCVURPPP | 2013 T Target
205R00458 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00467 SC_R2_Urb SCVURPPP | 2013 TNS TNS_TD
205R00474 SC_R2_Urb SCVURPPP | 2013 T Target
205R00483 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00490 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00497 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00499 SC_R2_Urb SCVURPPP | 2013 TNS TNS_PD
205R00514 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00515 SC_R2_Urb SCVURPPP | 2013 NT NT_NC
205R00519 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
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Appendix A. Santa Clara County Site Evaluation Details

Station Code Stratum Agency Year Site Target Target Status
Code Evaluated | Status Detail
205R00538 SC_R2_Urb SCVURPPP | 2013 T Target
205R00547 SC_R2_Urb SCVURPPP | 2013 T Target
205R00554 SC_R2_Urb SCVURPPP | 2013 T Target
205R00563 SC_R2_Urb SCVURPPP | 2013 TNS TNS_PD
205R00586 SC_R2_Urb SCVURPPP | 2013 T Target
205R00602 SC_R2_Urb SCVURPPP | 2013 T Target
205R00611 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00613 SC_R2_Urb SCVURPPP | 2013 NT NT_NC
205R00627 SC_R2_Urb SCVURPPP | 2013 T Target
205R00630 SC_R2_Urb SCVURPPP | 2013 NT NT_NC
205R00643 SC_R2_Urb SCVURPPP | 2013 NT NT_NW
205R00659 SC_R2_Urb SCVURPPP | 2013 NT NT_NW
205R00666 SC_R2_Urb SCVURPPP | 2013 T Target
205R00682 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00691 SC_R2_Urb SCVURPPP | 2013 NT NT_NC
205R00707 SC_R2_Urb SCVURPPP | 2013 T Target
205R00714 SC_R2_Urb SCVURPPP | 2013 T Target
205R00723 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00725 SC_R2_Urb SCVURPPP | 2013 NT NT_AGDITCH
205R00730 SC_R2_Urb SCVURPPP | 2013 NT NT_AGDITCH
205R00739 SC_R2_Urb SCVURPPP | 2013 T Target
205R00753 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00771 SC_R2_Urb SCVURPPP | 2013 T Target
205R00775 SC_R2_Urb SCVURPPP | 2013 NT NT_NLSF
205R00787 SC_R2_Urb SCVURPPP | 2013 T Target
Code Description

TNS: target not sampleable

TNS_PD Access permanently denied OR no owner response, so access
effectively denied

TNS_NR No response from owners

TNS_TD Access temporarily denied or temporarily inaccessible for
other reasons

TNS_TNW Temporarily no water due to water management activities

TNS_IA Terrain is steep and unsafe for crews, and/or channel is too
choked with vegetation to sample

TNS_DIST Physically inaccessible - cannot hike round trip and sample in
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Appendix A. Santa Clara County Site Evaluation Details

Station Code Stratum Agency Year Site Target Target Status
Code Evaluated | Status Detail

one day, and/or no good roads to access.

NT: non-target

NT_W Wetland

NT_NLSF No/low spring flow

NT_H Human hazards; unsafe for field crews

NT_NW Non-wadable

NT_NC Not a stream channel

NT_AGDITCH Agricultural ditch; not natural, historic receiving water
NT_P Pipeline

NT_T Tidally influenced

NT_RI Reservoir or impoundment
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Water and Sediment Chemistry Field Duplicates

Included in this attachment are the results of water and chemistry field duplicate samples taken by
SCVURPPP in 2012 and 2013. The following tables are included:

Table B-1. 2012 Water Chemistry Field Duplicate Site 205R00035
Table B-2. 2012 Water Chemistry Field Duplicate Site 205R00346
Table B-3. 2013 Water Chemistry Field Duplicate Site 205R00707
Table B-4. 2013 Water Chemistry Field Duplicate Site 205R00787
Table B-5. 2012 Sediment Chemistry - Field Duplicate Results and QA Results
Table B-6. 2013 Sediment Chemistry - Field Duplicate Results and QA Results

In accordance with the RMC QAPP, if the native concentration of either sample is less than the reporting
limit, the RPD is not applicable.
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Table B-1. 2012 Water Chemistry Field Duplicate Site 205R00035 (data in highlighted rows exceed monitoring quality
objectives in RMC QAPP).

Sample DUP e
SamplelD Analyte Name FractionName | Unit Result RPD MQO
Date Result 7
(>25%)
24/May/2012 | 205R00035-w | Alkalinity as Total mgl | 78 78 0% No
CaC03
24/May/2012 | 205R00035-W | Ammonia as N Total mg/L 0.12 ND N/Az N/A
24/May2012 | 205R00035W | £ T8OV Fixeg gm | 213 | 87 | 8% Yes
24/May/2012 | 205R00035-W | Bicarbonate None mg/L 78 78 0% No
24/May/2012 | 205R00035-W | Carbonate None mg/L ND ND N/Aa N/A
24/May/2012 | 205R00035-W | Chloride None mg/L 46 44 2.2% No
24/May/2012 | 205R00035-W | Chlorophyll a Particulate mg/m? 69 38 57% Yes
Dissolved 0
24/May/2012 | 205R00035-W Organic Carbon None mg/L 4.2 4.2 0.00% No
24/May/2012 | 205R00035-W | Hydroxide None mg/L ND ND N/Az N/A
24/May/2012 | 205R00035-W | Nitrate as N None mg/L 0.33 0.34 1.5% No
24/May/2012 | 205R00035-W | Nitrite as N None mg/L ND ND N/Az N/A
24/May/2012 | 205R00035-W E;gﬁzgaf]? Total | None mgl | 044 | 037 | 86% No
24/May/2012 | 205R00035-W 28”20 Phosphate | 1y sived mgL | 0072 | 0071 | 07% No
24/May/2012 | 205R00035-W | Phosphorus as P | Total mg/L 0.087 0.087 0.% No
24/May/2012 | 205R00035-W | Silica as SiO2 Total mg/L 10.9 11.1 0.9% No
Suspended
24/May/2012 | 205R00035-W | Sediment None mg/L J2.99 3.2 N/Az N/A
Concentration
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Table B-2. 2012 Water Chemistry Field Duplicate Site 205R00346 (data in highlighted rows exceed monitoring quality
objectives in RMC QAPP).

Exceeds
ST SamplelD Analyte Name Fraction Name Unit Result Dol RPD MQO
Date Result 0
(>25%)
Alkalinity as
14/Jun/2012 | 205R00346-W Caco3 Total mg/L 169 169 0% No
14/Jun/2012 | 205R00346-W | Ammonia as N Total mg/L | J0.055 | J0.044 N/Az N/A
14un/2012 | 205R00346W | 1SN 1OV Fiyeg gm | 42 | 400 | 162% | Yes
14/Jun/2012 | 205R00346-W | Bicarbonate None mg/L 169 169 0% No
14/Jun/2012 | 205R00346-W | Carbonate None mg/L ND ND N/Aa N/A
14/Jun/2012 | 205R00346-W | Chloride None mg/L 42 43 1.2% No
14/Jun/2012 | 205R00346-W | Chlorophyll a Particulate mg/m? J14 40 N/Aa N/A
141Jun/2012 | 205R00346-W | Dissolved None mgl | 32 | 32 | o% No
Organic Carbon
14/Jun/2012 | 205R00346-W | Hydroxide None mg/L ND ND N/Az N/A
14/Jun/2012 | 205R00346-W | Nitrate as N None mg/L | J0.016 | JO0.02 N/Aa N/A
14/Jun/2012 | 205R00346-W | Nitrite as N None mg/L | J0.005 [ J0.005 | N/Aa N/A
141Juni2012 | 205R00346-w | Nitrogen, Total 1 o mgl | 032 | 031 | 16% | No
Kjeldahl
141Jun/2012 | 205R00346-W 23”20 Phosphate | pyecoived mgL | 0017 | 0016 | 30% | No
14/Jun/2012 | 205R00346-W | Phosphorusas P | Total mg/L 0.04 0.042 2.4% No
14/Jun/2012 | 205R00346-W | Silica as SiO2 Total mg/L 14.2 14.1 0.35% No
Suspended
14/Jun/2012 | 205R00346-W | Sediment None mg/L 10 11 4.8% No
Concentration
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Table B-3. 2013 Water Chemistry Field Duplicate Site 205R00707 (data in highlighted rows exceed monitoring quality
objectives in RMC QAPP).

ga’"p'e SamplelD Analyte Name | Fra¢ton | it | Result | 29P | RPD nEn)ggeds
ate Name Result (>25%)
05huni2013 | 200X0070T 02 | Akaly as Total mgl | 76 | 76 | 0% | Mo
05uni2013 | 29RO | AmmoniaasN- | Total mgL | 012 | 042 | 0% No
05/Jun/2013 ggggggggmgg Ash Free Dry Mass | Fixed gme | 127 | 181 | 35% | Ves
052013 | SR0TT NI Bicarbonate Tota mgl | 76 | 76 | 0% No
052013 | S0 0T 02 | Canbonate Total mgl | ND | ND | Nms | N
052013 | S0R0TT N I2 | Chioride Dissoved | mglL | 54 | 52 | 4% No
05/Jun/2013 382588?8?% Chlorophyll a Particulate | mgim2 | 70 | 121 | 53% |  Yes
05huni2013 | 29R00T07 D0 | DSsONed Organie | pissoived | mol | 45 | 4 | 12% | No
05/Jun/2013 gggggg;gmgg Hydroxide Total mgl | ND | ND | NAe | N
05Wun/2013 | S0R0TT 2 Nitrate as N Dissolved | mglL | 037 | 037 | 0% No
05Wun/2013 | S0ROTT N I2 | Nt as N Tota mgl | Jo.002 | J0.003 | N | NiA
052013 | S0 E};Zgi? Total 1 None mgL | 059 | 088 | 39% | Yes
05huni2013 | 200X00707 D0 | Orivo Fhoshate | pissaived | mgl | 01 | 01 | 0% No
05/Jun/2013 gggggg;gmg] Phosphorus asP | Total mgl | 011 | o011 | 0% No
05uni2013 | 29RO | Siicaassioz | Tota mgL | 98 | 10 | 2% No
05huni2013 | 290300707 RS SgZFniggted Particulate | mglL | 35 | J23 | Nae | NA
Concentration
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Table B-4. 2013 Water Chemistry Field Duplicate Site 205R00787 (data in highlighted rows exceed monitoring quality
objectives in RMC QAPP).

gample SamplelD Analyte Name e Unit Result LI RPD a)g:geds
ate Name Result (>25%)
120un/2013 | S0OR0TO Do | KA ES | Total mgL | 227 | 227 0% No
120un/2013 | 20R00TST 01 | Ammonia as N | Total mgL | J0044 | Jooss | Nas N/A
120un2013 | S0SR0TOT IS | Aeh Free DY ixeg gm | 40 ND N/Ae N/A
120un2013 | 5003007702 | Bicarbonate | Total moL | 224 | 227 1% No
120un2013 | 509X 02 | Carbonate | Total mgl | J28 | ND N/AG N/A
120un2013 | 00800792 | Chioride Dissoved | mglL | 16 15 6% No
120un2013 | 20NN | hloroptylla | Particuiate | mgm2 | 6 9 35% Yes
120un2013 | 20RO T 0 ogmic. | ossoved | mgL | 22 | 27 20% No
Carbon
12/0un/2013 gggggg;gmgg Hydroxide | Total mgl | ND ND N/Ae NIA
120un2013 | 20RO 02 | Nirate asN | Dissolved | mglL | 0096 | 009 6% No
120un2013 | 20RO T 02 | Nitte asN | Total mgL | ND | ND N/As N/A
12002013 | H02R e wen | Koo | Noe mgL | 013 | 044 | 109% Yes
120un/2013 | 20RO0TOT D Er:t:sophate as |Dissoved | mgL | 003 | 0031 | 9% No
120un/2013 | ZORODTOTI DR | POSPROTUS | o mgl | 0027 | oo#t | 41% Yes
120un/2013 | 20R00TST 0% | siicaas sio2 | Total mgl | 15 15 0% No
120un/2013 | 20RO TS EEZ?meggfd Paticulate | mgl | 19 19 0% No
oncentration
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Table B-5. 2012 Sediment Chemistry - Field Duplicate Results and QA Results (data in highlighted rows exceed
monitoring quality objectives in RMC QAPP).

_ Sample Figld Exceeds
Method Name Analyte Name Unit Result Duplicate RPD MQO
Result (>25%)

SM 2540 B % Solids % 52 55 6% No
SM 2540 B % Solids % 50 54 8% No
EPA 8270C Acenaphthene ng/g dw ND ND N/A N/A
EPA 8270C Acenaphthylene ng/g dw ND ND N/A N/A
EPA 8270C Anthracene ng/g dw ND ND N/A N/A
EPA 6020 Arsenic mg/Kg dw 2 1.9 5% No
EPA 8270C Benz(a)anthracene ng/g dw ND ND N/A N/A
EPA 8270C Benzo(a)pyrene ng/g dw ND ND N/A N/A
EPA 8270C Benzo(b)fluoranthene nglg dw ND ND N/A N/A
EPA 8270C Benzo(e)pyrene ng/g dw ND ND N/A N/A
EPA 8270C Benzo(g,h,i)perylene ng/g dw ND ND N/A N/A
EPA 8270C Benzo(k)fluoranthene ng/g dw ND ND N/A N/A
GCMS-NCI-SIM | Bifenthrin ng/g dw ND ND N/A N/A
EPA 8270C Biphenyl ng/g dw ND ND N/A N/A
EPA 6020 Cadmium mg/Kg dw 0.09 0.09 0% No
EPA 8081A Chlordane, cis- ng/g dw ND ND N/A N/A
EPA 8081A Chlordane, trans- ng/g dw ND ND N/A N/A
EPA 6020 Chromium mg/Kg dw 67 64 5% No
EPA 8270C Chrysene ng/g dw ND ND N/A N/A
(P;'gmb' 1981, | Clay % 21.07 20.83 1% No
P 1981, | Clay 9% 6.01 491 20% No
EPA 6020 Copper mg/Kg dw 20 20 0% No
GCMS-NCI-SIM | Cyfluthrin, total ng/g dw ND ND N/A N/A
GCMS-NCI-SIM | Cyhalothrin, lambda, total ng/g dw ND ND N/A N/A
GCMS-NCI-SIM | Cypermethrin, total ng/g dw ND ND N/A N/A
EPA 8081A DDD(o,p") ng/g dw ND ND N/A N/A
EPA 8081A DDD(p,p") ng/g dw ND ND N/A N/A
EPA 8081A DDE(o,p') ng/g dw ND ND N/A N/A
EPA 8081A DDE(p,p') ng/g dw ND ND N/A N/A
EPA 8081A DDT(o,p") ng/g dw ND ND N/A N/A
EPA 8081A DDT(p,p') ng/g dw ND ND N/A N/A
EPA 8081A Decachlorobiphenyl(Surrogate) | % recovery 33 38 14% No
GCMS-NCI-SIM | Decachlorobiphenyl(Surrogate) | % recovery 94 76 21% No
GCMS-NCI-SIM | Deltamethrin/Tralomethrin ng/g dw ND ND N/A N/A
EPA 8270C Dibenz(a,h)anthracene ng/g dw ND ND N/A N/A
EPA 8270C Dibenzothiophene ng/g dw ND ND N/A N/A
EPA 8081A Dieldrin ng/g dw ND ND N/A N/A
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Table B-5. 2012 Sediment Chemistry - Field Duplicate Results and QA Results (data in highlighted rows exceed
monitoring quality objectives in RMC QAPP).

Sample Field Exceeds
Method Name Analyte Name Unit Result Duplicate RPD MQO
Result (>25%)

EPA 8270C Dimethylnaphthalene, 2,6- ng/g dw ND ND N/A N/A
EPA 8081A Endrin ng/g dw ND ND N/A N/A
GCMS-NCI-SIM tEoigel”"a'erate/ Fenvalerate, nglgdw | ND ND N/A N/A
GCMS-NCI-SIM | Esfenvalerate-d6;#1(Surrogate) | % recovery 101 96 5% No

GCMS-NCI-SIM | Esfenvalerate-d6;#2(Surrogate) | % recovery 95 95 0% No

EPA 8270C Fluoranthene ng/g dw ND ND N/A N/A
EPA 8270C Fluorene ng/g dw ND ND N/A N/A
EPA 8270C Fluorobiphenyl, 2-(Surrogate) % recovery 84 89 6% No

P 19T Granule % 0.64 0.38 51% Yes
EPA 8081A HCH, gamma ng/g dw ND ND N/A N/A
EPA 8081A Heptachlor epoxide ng/g dw ND ND N/A N/A
EPA 8270C Indeno(1,2,3-c,d)pyrene ng/g dw ND ND N/A N/A
EPA 6020 Lead mg/Kg dw 9.3 8.7 7% No

EPA 7471A Mercury mg/Kg dw 0.065 0.058 1% No

EPA 8270C Methylnaphthalene, 1- ng/g dw ND ND N/A N/A
EPA 8270C Methylnaphthalene, 2- ng/g dw ND ND N/A N/A
EPA 8270C Methylphenanthrene, 1- ng/g dw ND ND N/A N/A
EPA 8270C Naphthalene ng/g dw ND ND N/A N/A
EPA 6020 Nickel mg/Kg dw 150 140 7% No

EPA 8270C Nitrobenzene-d5(Surrogate) % recovery 80 85 6% No

name 198 pebie % ND ND N/A N/A
nam 1900 pebie % ND ND N/A NIA
P> 1987, | penble % ND ND N/A NIA
nar® 198 penble % ND ND N/A NIA
GCMS-NCI-SIM | Permethrin, cis- ng/g dw ND ND N/A N/A
GCMS-NCI-SIM | Permethrin, Total ng/g dw ND ND N/A N/A
GCMS-NCI-SIM | Permethrin, trans- ng/g dw ND ND N/A N/A
EPA 8270C Perylene ng/g dw ND ND N/A N/A
EPA 8270C Phenanthrene nglg dw ND ND N/A N/A
EPA 8270C Pyrene ng/g dw ND ND N/A N/A
P 198 sang % 15.94 1541 3% No

P 198 sand % 12.2 12.7 4% No

nam 190 sand % 14,52 17,59 19% No
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Table B-5. 2012 Sediment Chemistry - Field Duplicate Results and QA Results (data in highlighted rows exceed

monitoring quality objectives in RMC QAPP).

Sample Field Exceeds
Method Name Analyte Name Unit Duplicate RPD MQO
Result
Result (>25%)
E'gmb’ 1981, | sang % 2.92 327 1% No
g'gmb' 1981, gand % 09 166 59% Yes
E'gmb' 1981, | g % 449 443 1% No
g'gmb' 1981, | g % 331 346 4% No
E'gmb' 1981, | g % 6.25 576 8% No
(P;'gmb' 1981, | g % 1239 9.98 229 No
EPA 8270C Terphenyl-d14(Surrogate) % recovery 124 134 8% No
EPA 8081A Tetrachloro-m- %recovery | 50 48 4% No
xylene(Surrogate)

EPA 9060 Total Organic Carbon % dw 1.4 1.5 7% No
EPA 6020 Zinc mgKgdw | 47 4 7% No
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Table B-6. 2013 Sediment Chemistry - Field Duplicate Results and QA Results (data in highlighted rows exceed monitoring
quality objectives in RMC QAPP).

_ Sample FiP:Id Exceeds
Method Name Analyte Name Unit Result Duplicate RPD MQO
Result (>25%)

EPA 8270C Acenaphthene ng/g dw 48 26 59% Yes
EPA 8270C Acenaphthylene ng/g dw J7.1 ND N/A N/A
EPA 8270C Anthracene ng/g dw 220 98 7% Yes
EPA 6020 Arsenic mg/Kg dw 25 24 4% No
EPA 8270C Benz(a)anthracene ng/g dw 700 360 64% Yes
EPA 8270C Benzo(a)pyrene ng/g dw 230 220 4% No
EPA 8270C Benzo(b)fluoranthene ng/g dw 430 440 2% No
EPA 8270C Benzo(e)pyrene ng/g dw 170 180 6% No
EPA 8270C Benzo(g,h,i)perylene ng/g dw 230 190 19% No
EPA 8270C Benzo(k)fluoranthene ng/g dw 170 190 1% No
EPA 8270M_NCI | Bifenthrin ng/g dw 1 0.92 8% No
EPA 8270C Biphenyl ng/g dw ND ND N/A N/A
EPA 6020 Cadmium mg/Kg dw 0.54 0.48 12% No
EPA 8081A chlordane, cis- ng/g dw ND ND N/A N/A
EPA 8081A chlordane, trans- ng/g dw ND ND N/A N/A
EPA 6020 Chromium mg/Kg dw 24 21 13% No
EPA 8270C Chrysene ng/g dw 870 640 30% Yes
Plumb, 1981, GS | Clay - Coarse 0.00195 to <0.0039 mm % 1.4 1.5 7% No
Plumb, 1981, GS | Clay - Medium 0.00098 to <0.00195 mm % 3.78 3.36 12% No
EPA 6020 Copper mg/Kg dw 24 22 -9% No
EPA 8270M_NCI | Cyfluthrin, total ng/g dw 0.31 ND N/A N/A
EPA 8270M_NCI | Cyhalothrin, lambda, total ng/g dw ND ND N/A N/A
EPA 8270M_NCI | Cypermethrin, total ng/g dw J0.23 ND N/A N/A
EPA 8081A DDD(o,p") ng/g dw ND ND N/A N/A
EPA 8081A DDD(p,p") ng/g dw 3.4 2.3 39% Yes
EPA 8081A DDE(o,p") ng/g dw ND ND N/A N/A
EPA 8081A DDE(p,p") ng/g dw 2.7 1.8 40% Yes
EPA 8081A DDT(o,p') ng/g dw 47 ND N/A N/A
EPA 8081A DDT(p,p') ng/g dw ND ND N/A N/A
EPA 8081A Decachlorobiphenyl(Surrogate) % recovery 9.2 7 27% Yes
EPA 8270M_NCI Deltamethrin/Tralomethrin ng/g dw ND ND N/A N/A
EPA 8270C Dibenz(a,h)anthracene ng/g dw ND ND N/A N/A
EPA 8270C Dibenzothiophene ng/g dw 44 32 32% Yes
EPA 8081A Dieldrin ng/g dw ND ND N/A N/A
EPA 8270C Dimethylnaphthalene, 2,6- ng/g dw 68 ND N/A N/A
EPA 8081A Endrin ng/g dw ND ND N/A N/A
EPA 8270M_NCI | Esfenvalerate-d6-1(Surrogate) % recovery 109 121 10% No
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Table B-6. 2013 Sediment Chemistry - Field Duplicate Results and QA Results (data in highlighted rows exceed monitoring
quality objectives in RMC QAPP).

_ Sample FiP:Id Exceeds
Method Name Analyte Name Unit Result Duplicate RPD MQO
Result (>25%)

EPA 8270M_NCI | Esfenvalerate-d6-2(Surrogate) % recovery 113 129 13% No
EPA 8270M_NCI Esfenvalerate/Fenvalerate, total ng/g dw ND ND N/A N/A
EPA 8270C Fluoranthene ng/g dw 2100 1300 47% Yes
EPA 8270C Fluorene ng/g dw 67 39 53% Yes
EPA 8270C Fluorobiphenyl, 2-(Surrogate) % recovery 61 49 22% No
Plumb, 1981, GS | Granule - 2.0 to <4.0 mm % 5.52 3.98 32% Yes
EPA 8081A HCH, gamma- ng/g dw ND ND N/A N/A
EPA 8081A Heptachlor epoxide ng/g dw ND ND N/A N/A
EPA 8270C Indeno(1,2,3-c,d)pyrene ng/g dw 220 180 20% No
EPA 6020 Lead mg/Kg dw 51 42 19% No
EPA 7471A Mercury mg/Kg dw 0.12 0.078 42% Yes
EPA 8270C Methylnaphthalene, 1- ng/g dw ND ND N/A N/A
EPA 8270C Methylnaphthalene, 2- ng/g dw ND ND N/A N/A
EPA 8270C Methylphenanthrene, 1- ng/g dw ND ND N/A N/A
EPA 8270C Naphthalene ng/g dw 14 J9.3 N/A N/A
EPA 6020 Nickel mg/Kg dw 26 25 4% No
EPA 8270C Nitrobenzene-d5(Surrogate) % recovery 76 62 20% No
Plumb, 1981, GS | Pebble - Large 16 to <32 mm % ND ND N/A N/A
Plumb, 1981, GS | Pebble - V. Large 32 to <64 mm % ND ND N/A N/A
Plumb, 1981, GS | Pebble - Small 4 to <8 mm % 1.87 213 13% No
Plumb, 1981, GS | Pebble - Medium 8 to <16 mm % 3.06 7.77 87% Yes
EPA 8270M_NCI Permethrin, cis- ng/g dw 25 28 1% No
EPA 8270M_NCI | Permethrin, trans- ng/g dw ND ND N/A N/A
EPA 8270C Perylene ng/g dw 54 52 4% No
EPA 8270C Phenanthrene ng/g dw 1100 580 62% Yes
EPA 8270C Pyrene ng/g dw 1900 1200 45% Yes
Plumb, 1981, GS | Sand - V. Coarse 1.0 to <2.0 mm % 4.51 4.46 1% No
Plumb, 1981, GS | Sand - Fine 0.125 to <0.25 mm % 2117 20.58 3% No
Plumb, 1981, GS | Sand - Medium 0.25 to <0.5 mm % 16.99 16.27 4% No
Plumb, 1981, GS | Sand - Coarse 0.5 to <1.0 mm % 6.36 6.02 5% No
Plumb, 1981, GS | Sand - V. Fine 0.0625 to <0.125 mm % 16.25 15.32 6% No
Plumb, 1981, GS | Silt - Medium 0.0156 to <0.031 mm % 3.89 3.33 16% No
Plumb, 1981, GS | Silt - Coarse 0.031 to <0.0625 mm % 12.36 12.7 3% No
Plumb, 1981, GS | Silt- V. Fine 0.0039 to <0.0078 mm % 1.53 1.1 33% Yes
Plumb, 1981, GS | Silt - Fine 0.0078 to <0.0156 mm % 1.31 147 12% No
EPA 8270C Terphenyl-d14(Surrogate) % recovery 118 106 1% No
EPA 8081A Tetrachloro-m-xylene(Surrogate) % recovery 73 80 9% No
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Table B-6. 2013 Sediment Chemistry - Field Duplicate Results and QA Results (data in highlighted rows exceed monitoring
quality objectives in RMC QAPP).

Sample Field Exceeds
Method Name Analyte Name Unit ResEIt Duplicate RPD MQO
Result (>25%)
EPA 9060 Total Organic Carbon % dw 1.4 1.7 19% No
EPA 6020 Zinc mg/Kg dw 160 150 6% No
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Attachment C
SoCal B-IBI and CSCI Scores for Historical Dataset
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Attachment C. Biological condition, represented by SoCal B-IBI, NoCal B-IBI, and CSCI scores, for

197 sampling events conducted in Santa Clara County between 2002 and 2013.

Station Code | SampleDate Project Creek NoCal IBI Ilecécm cscl
core

205AD0030 |  4/6/2004 SCVURPPP Adobe Creek 19 2 059
205AD0030 | 411312005 | SCVURPPP Adobe Creek 25 % 049
205AD0040 | 4/6/2004 SCVURPPP Adobe Creek 20 13 073
205AD0040 | 411112005 | SCVURPPP Adobe Creek 29 30 054
205AD0050 | 4/5/2004 SCVURPPP Adobe Creek 14 14 089
205AD0050 | 411112005 | SCVURPPP Adobe Creek 41 12 071
205AD0060 |  4/52004 | Water Board Adobe Creek 76 87 1.08
205AD0060 | 411112005 | SCVURPPP Adobe Creek 60 70 076
205AD0060 |  3/2012009 | SCVURPPP Adobe Creek 70 80 098
204R00189 | 5/6/2013 RMC Smith Creek 51 67 094
205CALOS0 | 4/19/2005 | SCVURPPP Calabazas Creek 2 20 059
205CALOS0 |  5/1/2006 SCVURPPP Calabazas Creek 5 6 049
205CALOB0 | 4/19/2005 | SCVURPPP Calabazas Creek 12 14 052
205CALOB0 | 5/1/2006 SCVURPPP Calabazas Creek 20 21 069
205CALOT0 | 471912005 | SCVURPPP Calabazas Creek 14 29 063
205CALOT0 | 5/8/2006 SCVURPPP Calabazas Creek 15 21 051
205CAL0S0 | 4/21/2005 | SCVURPPP Calabazas Creek 38 40 073
205R00099 | 5/17/2012 RMC Calabazas Creek 2 27 081
205R00547 | 6/412013 RMC Calabaz