Alameda Countywide
Clean Water Program

Contra Costa

Clean Water Program
Fairfield-Suisun

Urban Runoff
Management Program
Marin County
Stormwater Pollution
Prevention Program
.\:dp.': County
Stormwater Pollution
Prevention Program
San Mateo Countywide
Water Pollution
Prevention Program
Santa Clara Valley
Urban Runoff Pollution

Prevention Program

Sonoma County

Water Agency

Vallejo Sanitation
and Flood

Control District

Bay Area

Stormwater Managcmcnt
Agencies Association
P.O. Box 2385

Menlo Park, CA 94026
510.622.2326

info@basmaa.org

e

Regional Monitoring Coalition
Urban Creeks Monitoring Report
Water Year 2012

Submitted pursuant to
Provision C.8.g.iii of Order R2-2009-0074
on behalf of all Permittees

March 15, 2013



Alameda Countywide
Clean Water Program

Contra Costa
Clean Water Program

Fairfield-Suisun

Urban Runoff
Management Program
Marin County
Stormwater Pollution
Prevention Program
Napa County
Stormwater Pollution
Prevention Program
San Mateo Countywide
Water Pollution
Prevention Program
Santa Clara Valley
Urban Runoff Pollution

Prevention Program

Sonoma County
Water Agency

Vallejo Sanitation
and Flood
Control District

Bay Area

Stormwater Management
Agencies Association
P.O. Box 2385

Menlo Park, CA 94026
510.622.2326

info@basmaa.org

RS

B AS M A A

To Whom It May Concern:

We certify under penalty of law that this document was prepared under our
direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based
on our inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to
the best of our knowledge and belief, true, accurate, and complete. We are aware
that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

s

James Scanlin, Alameda Countywide Clean Water Program

nQLd

Tom Dalziel, Contra Costa Clean Water Program

}m A Ll

Kevin Cullen, Fairfield-Suisun Urban Runoff Management Program

St e ?7

Matt Fabry, San Mateo Countywide Water Pollution Prevention Program

N/ —

Adam Olivieri, Santa Clara Valley Urban Runoff Pollution Prevention Program

Lance Barnett, Vallejo Sanitation and Flood Control District



Certification statement

"Local" reports

Please note that portions of this regional document were not prepared for all of the above
signatories collectively but were instead prepared for individual signatories listed above.
Therefore, for each of the following sections, the certification statement above applies solely to
the corresponding, individual signatory listed above:

Appendix B Local Urban Creeks Status Monitoring Reports (Pursuant to Provision C.8.c)
B1 Alameda Countywide Clean Water Program
B2 Contra Costa Clean Water Program
B3 San Mateo Countywide Water Pollution Prevention Program
B4 Santa Clara Valley Urban Runoff Pollution Prevention Program

Third party monitoring
Please note that consistent with provision C.8.a.iv of the MRP, two water quality monitoring
requirements were fulfilled or partially fulfilled by third party monitoring in Water Year 2012.

* Asdescribed in Section SA of the main body of the attached Urban Creeks Monitoring
Report, the Regional Monitoring Program for Water Quality in the San Francisco Estuary
(RMP) conducted a portion of the data collection in Water Year 2012 on behalf of
Permittees, pursuant to provision C.8.e — Pollutants of Concern Loads Monitoring (i.e.,
Table 8.4, Categories 1 and 2). The results of that monitoring are reported in Section SA
and Appendix D-2 of the attached Urban Creeks Monitoring Report. The electronic data
submittal to the Water Board (and the California Environmental Data Exchange
Network) of all data collected from all stations monitored by both Permittees and the
RMP in Water Year 2012 pursuant this provision is planned for April 2013 following
completion of final quality assurance review.

* Additionally, as noted in Section 5B of the main body of the attached Urban Creeks
Monitoring Report, data collected pursuant to provision C.8.e.iii (Long Term Monitoring
- Table 8.4 - Category 3) was initiated by the State of California's Surface Water Ambient
Monitoring Program (SWAMP) through its Stream Pollutant Trend Monitoring Program
at locations identified in Table 8.3 of the MRP. As stated in provision C.8.e.iil
Permittees may use these data to comply with the monitoring requirements included in
this provision. The schedule for SWAMP's review and reporting of data collected
pursuant to this provision, however, differs from the schedule described in the MRP.

Per MRP provision C.8.a.iv, the Permittees request that the Executive Officer adjust the MRP
due dates for these reporting deliverables to synchronize with the third-party reporting schedules
of SWAMP and the RMP for Water Year 2012 and future years covered under the MRP.



BASMAA Regional Monitoring Coalition 3/15/13

TABLE OF CONTENTS PAGE
Section 1 - Introduction 1
Section 2 - San Francisco Estuary Receiving WATER Monitoring (C.8.B) 3
Section 3 - Creek Status Monitoring (C.8.C) 6
Section 4 - Monitoring Projects (C.8.D) 7
Section 5 - Poc And Long-Term Trends Monitoring (C.8.E) 11
A. POC Loads Monitoring 11
B. Long-Term Trends Monitoring 19
C. Sediment Delivery Estimate/Budget 20
D. Emerging Pollutants Work Plan 20
Section 6 - Citizen Monitoring And Participation (C.8.F) 21
Section 7 — Reporting, Data Quality And Data Management (C.8.G&H) 24
References 25

LIST OF TABLES

Table 1. Stormwater Program annual contributions to the Regional Monitoring Program for
Water Quality in the San Francisco Bay Estuary in 2012 by MRP-related Programs

Table 2. Location of monitoring result analyses for each parameters in MRP Table 8.1.

Table 3. Tentative 2013 schedule for prioritization and selection of additional stressor/source
identification projects

Table 4. Laboratory analysis methods used by the STLS team for POC (loads) monitoring in
Water Year 2012.

Table 5. Comparison of Water Year 2012 POC (loads) monitoring data to applicable numeric
water quality objectives and criteria.

Table 6. Summary of Water Year 2012 toxicity testing results for POC monitoring stations.

Table 7. Water quality samples with observed toxicity to Hyalella azteca AND concentrations
of analytes greater than water quality objectives, criteria, or potential water quality
guidelines for the protection of aquatic life.



BASMAA Regional Monitoring Coalition 3/15/13

LIST OF APPENDICES

Regional Urban Creeks Status Monitoring Report (Provision C.8.c)
Local Urban Creeks Status Monitoring Reports (Provision C.8.c)

B1 - Alameda Countywide Clean Water Program

B2 — Contra Costa Clean Water Program

B3 - San Mateo Countywide Water Pollution Prevention Program
B4 - Santa Clara Valley Urban Runoff Pollution Prevention Program

Stressor/Source ldentification Project Reports (Provision C.8.d.i)

C1 - Interim Monitoring Project Report - Coyote Creek

C2 - Letter to Water Board Staff from SCVURPPP on Stressor/Source |ID Project Next
Steps and Time Schedule

C3 - Interim Monitoring Project Report — Guadalupe River

Pollutants of Concern Monitoring (Provision C.8.e)

D1 - Small Tributaries Loading Strategy (STLS) Multi-Year Monitoring Plan (Version 2013)
D2 - Pollutants of concern (POC) loads monitoring data progress report (Water Year
2012)

Status Report - Sediment Delivery Estimate/Budget (Provision C.8.e.vi)



BASMAA Regional Monitoring Coalition 3/15/13

SECTION 1 - INTRODUCTION

This Urban Creeks Monitoring Report was prepared by the Bay Area Stormwater
Management Agencies Association (BASMAA), on behalf of all towns, cities, counties and
flood control agencies (i.e., Permittees) subject to the Municipal Regional Stormwater NPDES
Permit (MRP, Order R2-2009-0074) issued by the San Francisco Regional Water Quality Control
Board (Water Board) on October 14, 2009. This report (including all appendices and
attachments) fulfills the requirements of MRP Provision C.8.g.iii for interpreting and reporting
monitoring data collected during Water Year 2012 (October 1, 2011 - September 30, 2012),
the first year of water quality monitoring conducted under the MRP. Monitoring data
presented in this report were submitted electronically to the Water Board by RMC participants
and may be obtained via the San Francisco Bay Area Regional Data Center
(http://waterl00.waterboards.ca.gov/ceden/sfei.shtml).

This report is organized into two main parts — the main body and appendices. The main body
provides brief summaries of accomplishments made in Water Year 2012 in compliance with
MRP provision C.8. Summaries are organized by sub-provisions of the MRP and grouped into
the following sections:

Introduction (C.8.a)

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

Creek Status Monitoring (C.8.c)

Monitoring Projects (C.8.d)

Pollutants of Concern and Long-Term Trends Monitoring (C.8.€)
Citizen Monitoring and Participation (C.8.f)

Reporting (C.8.9), Monitoring Protocols and Data Quality (C.8.h)

NogosrwbdbPE

Appendices include interpretive reports focused on specific types of water quality monitoring
required by the MRP. Appendices are also grouped together by sub-provision and
referenced within the applicable sections of the main body.

The following MRP reporting requirements (Provision C.8.g.iv) are addressed within the main
body of this report and associated appendices:

e Descriptions of monitoring purpose and study design rationale

¢ QA/QC summaries for sample collection and analytical methods, including a
discussion of any limitations of the data;

e Descriptions of sampling protocols and analytical methods;

o Tables and figures describing: sample location descriptions (including waterbody
names, and latitudes/longitudes); sample ID, collection date (and time where
relevant), media (e.g., water, filtered water, bed sediment, tissue); concentrations
detected, measurement units, and detection limits;

e Data assessment, analysis, and interpretation for Provision C.8.c.;

¢ Pollutant load and concentration at each mass emissions station;

e Alisting of volunteer and other non-Permittee entities whose data are included in the
report;

¢ Assessment of compliance with applicable water quality standards; and,

e Asigned certification statement.

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 1
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REGIONAL COLLABORATIVE MONITORING (BASMAA RMC)

Provision C.8.a (Compliance Options) of the MRP allows Permittees to address monitoring
requirements through a “regional collaborative effort” (e.g., RMC), 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.8.1 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).

In February 2011, the RMC developed a Multi-Year Work Plan (RMC Work Plan) 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.

1 The Cities of Antioch, Brentwood and Oakley, and portions of Contra Costa County are not subject to the MRP, but
have similar requirements and are therefore participating in the RMC.

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 2
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SECTION 2 - 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, Permittees have complied with
this provision by making financial contributions to the RMP directly or through stormwater
programs (Table 1). Additionally, Permittees actively participated in RMP committees and
work groups through Permittee and/or stormwater program staff as described in the following
sections, which also provide a brief description of the RMP and associated monitoring
activities conducted during this 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. 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?

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

3. 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?

Table 1. Stormwater Program annual contributions to the Regional Monitoring Program for Water Quality
in the San Francisco Bay Estuary in 2012 by MRP-related Programs

RMC Participant 2012 Contribution
Santa Clara Valley Urban Runoff Pollution Prevention Program $174,994
Alameda Countywide Clean Water Program $167,975
Contra Costa Clean Water Program $137,317
San Mateo Countywide Water Pollution Prevention Program $83,086
Vallejo Sanitation and Flood Control District $12,717
Fairfield-Suisun Urban Runoff Management Program $14,798
Total $590,887

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

2 The 2012 and future RMP Annual Work Plans can be found at www.sfei.org/rmp/what.
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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. In Water Year 2012, the S&T Program was comprised of the following program
elements that collect data to address RMP management questions described above:

Water/Sediment/Biota Chemistry and Toxicity Monitoring
Sediment Benthos Monitoring

Small and Large Tributary Loading Studies

Small Fish and Sport Fish Contamination Studies

e Studies to Determine the Causes of Sediment Toxicity

e Suspended Sediment, Hydrography and Phytoplankton Monitoring
e Bird Egg Monitoring

In fall 2011, the RMP Steering Committee, as part of a 5-year Master Planning process,
reviewed the S&T Program and agreed to reduce the frequency of some data collection
activities or elements in future years so that more funding will be available for pilot and
special studies. 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.

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 Year 2012, 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 and Long-
Term Trends Monitoring) of this report.

Participation in Committees, Workgroups and Strategy Teams

In Water Year 2012, Permittees actively participated in the following RMP Committees and
workgroups:

e Steering Committee (SC)

e Technical Review Committee (TRC)

e Sources, Pathways and Loadings Workgroup (SPLWG)
e Contaminant Fate Workgroup (CFWG)

e Exposure and Effects Workgroup (EEWG)

e Emerging Contaminant Workgroup (ECWG)

e Sport Fish Monitoring Workgroup

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 4
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e Toxicity Workgroup
e 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.

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 5
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SECTION 3 - 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.

Regional and Local Monitoring Designs

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 2011). 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 Year 2012 were submitted to the Water Board by
January 15, 2013 by each applicable RMC participating program. The analyses of results from
creek status monitoring conducted by RMC participants in Water Year 2012 are presented in
Appendix A (Regional Urban Creeks Status Monitoring Report) and Appendices B1 through B4
(Local Urban Creeks Status Monitoring Reports). Table 2 provides a list of which parameters
are included in regional and local reports. Schedules for next steps are also included in
Appendices A and B.

Table 2. Location of monitoring result analyses for each parameter in MRP Table 8.1.

Interpretive Report

Biological Response and Appendix A Appendix B
Stressor Indicators Regional Urban Creeks Local Urban Creeks

Status Monitoring Report | Status Monitoring Reports

Bioassessment (Benthic Macroinvertebrates
and Algae) & Physical Habitat Assessments

Chlorine

X

Nutrients

Water Toxicity

Sediment Toxicity

Sediment Chemistry

General Water Quality (Continuous)
Temperature (Continuous)
Pathogen Indicators

Stream Survey (USA or CRAM)

XXX |[X X

XXX | X

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 6
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SECTION 4 - 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. Based on MRP compliance schedules for these provisions, Permittees were generally
focused on conducting and scoping stressor/source identification projects and collaborative
decision-making processes during Water Year 2012. The results of projects conducted by
RMC participants in compliance with provisions C.8.d.ii (BMP Effectiveness) and C.8.d.iii
(Geomorphic Project) will be presented in the Integrated Monitoring Report scheduled for
submittal to the Water Board in March 2014.

The following sections provide brief summaries of RMC participant progress made in Water
Year 2012 towards selecting and conducting stressor/source identification projects required
by the MRP. As described, two of the required ten RMC stressor/source identification projects
are currently underway.

Stressor/Source ldentification Project Regional Guidance

To ensure consistency in interpretation of the Stressor/Source ID requirements (C.8.d.i)) and a
coordinated approach to compliance with that provision, the RMC initiated a regional
project to develop Stressor/Source Identification Guidance. The guidance is being organized
to assist RMC participants in responding to creek status data that exceed threshold triggers
listed in MRP Table 8.1 and follow-up actions as required by provision C.8.d.i. Components of
the guidance include identifying the geographical and temporal extent of data that exceed
the trigger thresholds; compiling all available data and information on the trigger(s) threshold
that was exceeded; investigating whether a known source or stressor is implicated; and
determining whether a Toxicity Identification Evaluation, Toxicity Reduction Evaluation or
other follow-up investigation is warranted. The guidance will be completed in 2013 and
utilized by RMC participants in selecting and conducting projects triggered by creek status
data that are reported in Appendices A and B.

Santa Clara Valley Stressor/Source Identification Projects

Based on creek status monitoring data collected by the Santa Clara Valley Urban Runoff
Pollution Prevention Program (SCVURPPP) in previous fiscal years, SCVURPPP initiated three
stressor identification projects in Stevens Creek, Coyote Creek, and the Guadalupe River. In
Water Year 2012, SCVURPPP continued conducting stressor identification projects in Coyote
Creek and the Guadalupe River. Summaries of each project are provided below. The stressor
identification project in Stevens Creek was placed on hold until additional information could
be gathered regarding the implementation of management actions associated reducing the
impacts of pyrethroid pesticides in the creek.

e Coyote Creek Stressor Identification Project
The stressor/source identification project that continued in Coyote Creek in Water
Year 2012 was designed to identify the stressors associated with relatively low benthic
macroinvertebrate index scores and low dissolved oxygen observed in the Coyote
Creek mainstem prior to the MRP adoption. Water quality monitoring conducted in

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 7
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Coyote Creek as part of this project during the late summer and fall 2010 included
continuous water quality monitoring of:

0o PpH,

o dissolved oxygen,
0 conductivity,

0 temperature and
o turbidity.

The monitoring project was designed to answer the following monitoring questions:

L

What is the diurnal variability in dissolved oxygen concentrations?

What is the spatial variability of dissolved oxygen and turbidity concentrations?

3. How does water quality change during and following the first runoff event of
the season?

4. To what extent do monitoring results provide information to identify and

prioritize potential stressors or sources?

N

The project focused on dissolved oxygen and turbidity concentrations during the late
summer season and the first runoff event of the wet weather season. The project was
implemented by SCVURPPP, the City of San Jose and the Santa Clara Valley Water
District (SCVWD). Each program/agency deployed and retrieved continuous
monitoring equipment at three stream locations for a total of nine monitoring sites (six
in urban areas and three in non-urban areas). Monitoring equipment was deployed
for two dry weather sampling events (August 11-24, 2010 and September 8-22, 2010)
and one wet weather event (October 20, 2010 through November 5, 2010).

An interim stressor/source identification report is included as Appendix C1. The report
describes all water quality data collected as part of the project through Water Year
2011. The report also includes a description of planned next steps. As a follow up to
correspondence with Water Board staff regarding the scope and timeframe of this
project (and the Guadalupe Project described below) a memorandum further
describing next steps and a schedule are included as Appendix C2. The actions
described in the memorandum are consistent with the process described in MRP
provision C.8.d.i and recent correspondence with Water Board staff.

e Guadalupe River Stressor Identification Project
During the seasonal first flush events in FY 08-09, FY 09-10 and FY 10-11, fish kills were
observed in various reaches of the Guadalupe River, including its confluence with the
Bay (i.e., Alviso Slough). In FY 11-12, the Program, in collaboration with the City of San
Jose and SCVWD, began conducting a stressor/source identification study designed
to identify stressors that may be contributing to the observed fish Kills.

The monitoring project was intended to answer the following monitoring questions,
with a focus on dissolved oxygen during the first runoff event of the wet weather
season and subsequent rainfall/runoff events:

1) What is the spatial and temporal variability in water quality conditions during
the late dry weather and early/mid wet weather seasons?

2) Are water quality impacts observed in Alviso Slough and Guadalupe River
during and following the first rainfall event of the season?

3) To what extent do monitoring results provide information to identify and
prioritize potential water quality stressors or sources that may cause or
contribute to fish kills?

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 8
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4) Are potentially toxic algal species observed in Alviso Slough?
5) Do algal toxins represent a potential stressor in Alviso Slough after the first
rainfall event of the wet weather season?

Continuous monitoring was conducted from September through November 2011 at six
locations in Guadalupe River and two locations in Alviso Slough during the fall and winter
2011. Monitoring parameters included:

PH,

dissolved oxygen,
conductivity, and
temperature

O O 0O

Additionally, Solid Phase Adsorption Toxin Tracking (SPATT) passive samplers were
deployed at the Alvisio Slough sites in conjunction with continuous water quality
monitoring to assess the magnitude and extent of potentially toxic algae. Phytoplankton
samples were also collected at the slough sites and taxonomic identification was
conducted. In collaboration with the stressor identification project, the City of San Jose
conducted additional monitoring in the side channel that receives discharge from the
Rincon Il stormwater pump station.

An interim stressor/source identification report is included in Appendix C3 of this report.
The report describes all water quality data collected as part of the project through Water
Year 2011. The report also includes a description of planned next steps. As a follow up to
correspondence with Water Board staff regarding the scope and timeframe of this
project (and the Coyote Creek Project described above), a memorandum further
describing next steps and a schedule are included as Appendix C2. The actions
described in the memorandum are consistent with the process described in MRP provision
C.8.d(i) and recent correspondence with Water Board staff.

Schedule for Identifying and Implementing Additional Stressor/Source ldentification Projects

In addition to the stressor/source identification projects discussed above, in Water Year 2013
RMC participants will consider potentially suitable sites for projects. Evaluation of potential
stressor/source |ID projects is a high priority for the RMC following completion of analysis of
creeks status data collected in Water Year 2012. Per MRP Provision C.8.d.i, the first follow-up
stressor/source ID project shall be initiated as soon as possible and must begin no later than
the second fiscal year following the sampling event that triggered the project. Table 3
provides a tentative schedule for prioritizing and selecting additional stressor/source
identification projects. Discussions regarding projects will occur at both MPC and RMC Work
Group meetings in 2013.

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 9
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Table 3. Tentative 2013 schedule for prioritization and selection of additional stressor/source
identification projects.

Month Planned RMC Activity

January Develop process for inventorying sites that exceeded threshold triggers and
prioritizing project selection. Include Water Board staff in discussion.

February Finalize template for inventorying sites exceeding threshold triggers. Discuss
regional guidance. Include Water Board staff in discussion.
Review draft regional guidance. Develop candidate list of high priority

March projects. Develop initial project scopes and budgets. Include Water Board
staff in discussion.

April Finalize list of high priority projects. Update BOD on finalized list. Include
Water Board staff in discussion.

May Finalize project scopes and budgets. Prepare for project implementation.

June Coordinate with Water Board staff as needed.

July Initiate stressor/source identification projects. Coordinate with Water Board
staff as needed.

August

September . . . . - .

October Propc_t |mplementa_t|on. PrQV|de periodic project updates to RMC
participants. Coordinate with Water Board staff as needed.

November

December

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx
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SECTION 5 - POC AND LONG-TERM TRENDS MONITORING (C.8.e)

A. POC Loads Monitoring

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?

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

3. 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?

To assist participants in effectively and efficiently conducting POC loads monitoring required
by the MRP and answer the POC loads management questions listed above, 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. This framework and a
summary of activities and products to date are provided in the STLS Multi-Year Plan (version
2013), which is included as Appendix D1. With concurrence of participating Water Board
Staff, the MYP 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. Previous versions of the STLS
Multi-Year Plan, along with various appendices, were appended to the RMC’s semi-annual
Monitoring Status Reports in 2011 and 2012. The Multi-Year Plan included as Appendix D1
describes the major STLS elements, including recent activities that are summarized below.
RMC participant activities associated with POC loads monitoring during Water Year 2012
focused on the first year of POC (bottom-of-watershed) monitoring and the continued
development of a watershed pollutant load estimation model, both of which were
coordinated through the STLS Team and the associated RMP Sources, Pathways and
Loadings Work Group (SPLWG).

STLS Multi-Year Plan Activities

Based on the consensus of the STLS Team, RMC representatives in coordination with SFE| staff
created the STLS Multi-Year Plan to assist Permittees in complying with provision C.8.e (POC
Monitoring). The Multi-Year Plan is an alternative POC monitoring program to the one
described in the MRP and equally addresses the management information needs described
in the MRP. The alternative approach addresses the four core POC loads monitoring
management questions, while integrating activities funded by RMC participants with those
funded through the RMP. The Multi-Year Plan provides a more comprehensive description
and work plan for STLS activities over the next 5 to10 years, including a detailed rationale for
the methods and locations of proposed activities (e.g., POC loads monitoring in small
tributaries).
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The MYP includes four main elements that collectively address the four priority management
guestions for POC monitoring:

1. Watershed modeling (Regional Watershed Spreadsheet Model);
2. Bay Margins Modeling;

3. Source Area Runoff Monitoring; and,

4. Small Tributaries Monitoring

Previous MYP updates regarding STLS activities were provided in the Monitoring Status Report
submitted to the Water Board in September 2012. The following are brief summaries of each
of the STLS elements and activities conducted during the period from September 2012
through January 2013:

e Watershed Modeling -The STLS Team and RMP SPLWG continued to provide oversight
in Water Year 2012 to the construction and initial testing of the Regional Watershed
Spreadsheet Model, which is the primary tool for estimation of overall POC loads from
small tributaries to San Francisco Bay. Initial modeling efforts focused on developing
load estimates for sediment, mercury and PCBs. For each POC, a submodel
architecture will be developed specific to its runoff characteristics and source areas in
the Bay Area landscape. An initial test model was constructed for copper for which
the submodel is similar to the basic hydrologic version and inputs from other efforts
that were readily available. In the second half of 2012, a graphic user interface was
also developed that allows for customization and running of submodels by users who
are not GIS software experts. A report summarizing modeling results will be developed
in 2013 and submitted to the Water Board by March 15, 2014 as part of the Integrated
Monitoring Report (IMR).

e Bay Margins Modeling - In 2012, The RMP released a second draft Bay Margins
Conceptual Model report incorporating extensive review comments by the RMP’s
Contaminant Fate Work Group, which includes representatives from BASMAA. The
RMP Steering Committee also authorized the development of a multi-year plan to
develop a modeling framework with multiple objectives regarding nutrients and other
contaminants of interest, which may be used to answer management questions
regarding contaminant processes in the Bay Margins. The goals of the modeling
strategy pertinent to the STLS include identification of high-leverage watersheds
whose POC loadings contribute disproportionately to Bay impacts. Further
development of the Bay Modeling Strategy planned in 2013 will include convening
technical experts, stakeholders and RMP work groups to produce an initial draft work
plan for Bay modeling-related activities.

e Source Area Runoff Monitoring — This element of the STLS is intended as a placeholder
for studies to develop Event Mean Concentrations (EMCs) of POCs to parameterize
the Regional Watershed Model. On the advice of the SPLWG, initial RMP studies used
alternative approaches to “back-calculate” EMCs from available data as a cost-
effective way to support the first iteration of the watershed model. The STLS Work
Group will review initial modeling results in 2013 and determine priorities for source
area runoff field-data collection in Water Year 2014.

¢ Small Tributaries Watershed Monitoring — For this STLS element, the approach outlined
in the Multi-Year Plan consists of intensively monitoring a total of six “bottom-of-
watershed” stations, over several years to accumulate data needed to calibrate the
watershed model and assist in developing loading estimates from small tributaries for
priority POCs. Monitoring is also intended to provide a more limited characterization of
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additional lower priority analytes. Water Year 2013 is 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 begin monitoring and
complete the phasing in of all watershed stations:

Lower Marsh Creek(Contra Costa County)
Guadalupe River (Santa Clara County)

Lower San Leandro Creek (Alameda County)
Sunnyvale East Channel (Santa Clara County)

North Richmond Pump Station (Contra Costa County)
Pulgas Pump Station (San Mateo County)

ourLNE

The stations in Lower Marsh Creek, Guadalupe River and Pulgas Pump Station are operated
by the Contra Costa Clean Water Program, the Santa Clara Valley Urban Runoff Pollution
Prevention Program and the San Mateo Countywide Water Pollution Prevention Program,
respectively, on behalf of RMC participants. The stations in the Sunnyvale East Channel and
North Richmond Pump Station are operated by SFElI on behalf of the RMP, as was the Lower
San Leandro Creek Station in its first year before operation was transferred to the Alameda
Countywide Clean Water Program in summer 2012.

Monitoring methods and laboratory analyses according to the descriptions in the STLS Multi-
Year Plan are documented in a Field Manual and Quality Assurance Project Plan, currently
under development as a BASMAA regional project. These documents are expected to be
completed in Water Year 2013.

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

Water Year 2012 Results

During Water Year 2012 storms, discrete and composite samples were collected at four 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 4) consistent with
MRP provision C.8.e. Receiving water samples were collected and analyzed from a total of:

2 storms at the Sunnyvale East Channel Station
3 storms at the Guadalupe River Station

2 storms at the Lower Marsh Creek Station

4 storms at the San Leandro Creek Station

The turbidity of the water flowing through each station was recorded during the entire 2012
wet weather season. Suspended sediment concentration samples were also collected during
sampling of the analytes listed in Table 4. Preliminary results of Water Year 2012 POC
Monitoring conducted by the STLS team are presented in Appendix D2.

FINAL_Urban_Creeks_Monitoring_Rpt_(Main_Body) 3_15_13.docx 13



BASMAA Regional Monitoring Coalition

3/15/13

Table 4. Laboratory analysis methods used by the STLS team for POC (loads) monitoring in Water

Year 2012.
Analyte Analytical Method Analytical Laboratory
Carbaryl EPA 632M DFG WPCL
Fipronil EPA 619M DFG WPCL
Suspended Sediment Concentration ASTM D3977 EBMUD
Total Phosphorus EBMUD 488 Phosphorus EBMUD
Nitrate EPA 300.1 EBMUD
Dissolved OrthoPhosphate EPA 300.1 EBMUD

PAHs AXYS MLA-021 Rev 10 AXYS Analytical Services Ltd.
PBDEs AXYS MLA-033 Rev 06 AXYS Analytical Services Ltd.
PCBs AXYS MLA-010 Rev 11 AXYS Analytical Services Ltd.
Pyrethroids AXYS MLA-046 Rev 04 AXYS Analytical Services Ltd.
Total Methylmercury EPA 1630M Moss Landing Marine Laboratories
Total Mercury EPA 1631EM Moss Landing Marine Laboratories
Copper EPA 1638M Brooks Rand Labs LLC
Selenium EPA 1638M Brooks Rand Labs LLC

Total Hardness

EPA 1638M Really?

Brooks Rand Labs LLC

Total Organic Carbon

SM 5310 C

Delta Environmental Lab LLC

Comparisons to Numeric Water Quality Objectives/Ciriteria for Specific Analtyes

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 POC monitoring stations in Water Year 2012

is provided in the following section.3

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:

e 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.

e Agquatic 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.

e 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

3 An assessment of data collected in compliance with provision C.8.c (Creek Status Monitoring) is provided in
Appendix A — Regional Urban Creeks Status Monitoring Report.
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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 collected
in Water Year 2012 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 provides a
comparison of data collected in Water Year 2012 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 Year 2012 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).

With respect to copper, a total of 46% of water samples collected in Water Year 2012 were
above the applicable water quality objective (i.e., freshwater acute objective for aquatic
life). Samples with copper concentrations above the objective were collected from the
Sunnyvale East Channel and San Leandro Creek stations. All samples collected from Lower
Marsh Creek and the Guadalupe River stations fell below the objective. Copper
concentrations at all stations, however, were comparable. Because copper water quality
objectives are hardness dependent, excursions of copper water quality objectives in the
Sunnyvale East Channel and San Leandro Creek occurred due to lower hardness
concentrations (>100 mg/L) in these watersheds. Management actions designhed 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 in Water Year 2012 (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.
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Table 5. Comparison of Water Year 2012 POC (loads) monitoring data to applicable numeric water quality objectives.

# of Samples > Objective
Numeric Water Source of
Analyte Fraction Quality Unit Type of Objective Objective . | —— Lower San
Objective/Criteria unnyvaie vadalupe Marsh Leandro Total
East Channel River
Creek Creek
Copper Dissolved 134 ug/L 1/2 0/3 0/2 4/4 5/11
Freshwater San Francisco Ba

Acute Water Water Quality 4

Selenium Total 20 ug/L | Quality Objective 0/2 0/3 0/2 0/4 0/11
for Aquatic Life Control Plan

(1-hr Average) (SFBRWQCB 2011)

Mercury Total 2.1 ug/L 0/10 0/12 0/8 0/16 0/46

4 The copper water quality objective is hardness dependent and 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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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 Year 2012 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:

Pimephales promelas (freshwater fish)
Hyalella azteca (amphipod)
Ceriodaphnia dubia (crustacean)
Selenastrum capricornutum (algae)

Both acute and chronic endpoints were recorded. A summary of toxicity results is presented
in Table 6.

Table 6. Summary of Water Year 2012 toxicity testing results for POC monitoring stations.

Pimephales promelas e Ceriodaphnia dubia Sele_nastrum
azteca capricornutum
R Y Significant Significant Significant Significant Significant Significant

Reduction Reduction Reduction in | Reduction in Reduction in Reduction in

in Survival in Growth Survival Survival Reproduction Growth
sunnyvale East ) ) 2/2 0r2 0r2 0r2
Channel
San Leandro Creek 1/4 0/4 3/4 0/4 0/4 0/4
Lower Marsh Creek 0/2 0/2 2/2 0/2 0/2 0/2
Guadalupe River 0/3 0/3 2/3 0/3 0/3 0/3
Total 1/11 0/11 9/11 0/11 0/11 0/11

Of the organisms exposed to water collected from POC monitoring stations in Water Year
2012, consistent toxicity was only observed for the amphipod Hyalella azteca (9 of 11
samples). For all other organisms, a toxic endpoint was observed in only 1 of 55 endpoints
(acute and chronic) calculated.

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 2010a, b), 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 (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 nine 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
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were identified through a review of the scientific literature and are only available for a limited
number of types of pyrethroids.> The results of these comparisons are provided in Table 7.

Table 7. Water quality samples with observed toxicity to Hyalella azteca AND concentrations of

pesticides detected.

° £
I [o] =
S 20 3]
SEL £ £
i 3= ® = o c
Location Sample Date 28 g c £ D S = =
23 £ £ £ T 5
89w = 5 g 3 £ e
4 = o = =
[TIR7) :'>:~ Q s > [} 9] @
S8z @ 6) 6) a) a o
Effects Concentration (LC50s in ng/L) 7.72 2.32 2.32 100 48.9¢ 2100d
sunnyvale East 3/24/2012 10% - - - - 5.79 21
Channel 4/12/2012 87.5% 8.0 - 1.42 20.9 11
) 1/21/2012 84% 12.8 - - 2.11 20.2 -
Guadalupe River
3/27/2012 87.5% - - - 0.704 19.5 13
Lower Marsh 1/21/2012 0% 272.0 - 81.8 6.78 18.6 16
Creek 3/17/2012 0% 241.0 - - 0.954 3.81 -
2/29/2012 16% - - - 1.41 13.1 10
San Leandro 3/14/2012 36% 17.4 - . 0326 | 365 -
Creek
3/16/2012 58% 324 - - 1.74 7.49 -
Total # > Adverse Water Quality Threshold 6 0 1 0 0

aAs reported by D. Weston, University of California, Berkeley.

bLC50 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).

Bolded toxicity values represent those <50% of the control value, the threshold trigger applied to creek status toxicity results (see Appendix A)
Shaded cells represent concentrations >LC50 values

Dashes represent concentrations less than method detection limits

Results suggest that the concentration of one or more pyrethroid pesticides was consistently
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 three of the nine
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. 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.

5 Adverse effects concentrations for pyrethroids presented in Table 7 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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Water Year 2013 POC Monitoring Stations

The STLS team is sampling a total of six POC monitoring stations in Water Year 2013 (October
2012 - September 2013). In addition to the four POC monitoring stations monitored in Water
Year 2012, the STLS selected an additional two stations and began conducting monitoring in
October 2012. The two stations are located near two stormwater pump stations in the cities of
San Carlos (San Mateo County) and Richmond (Contra Costa County). The San Carlos POC
monitoring station is directly upstream of the Pulgas Pump Station and receives runoff from a
watershed with PCB sources that are currently under investigation via studies being
conducted as part of the Clean Watersheds for a Clean Bay (CW4CB) project. The station in
Richmond is located at the North Richmond Pump Station, which drains an industrial area of
the city.

Samples collected at Water Year 2013 stations are being analyzed for analytes listed in Table
4. Additional information on the sampling procedures and analytes is provided in the
updated version of the STLS Multi-Year Plan, which is included as Appendix D1.

B. 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 2011), 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:

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

Based on discussions with Region 2 Water Board (SWAMP) staff, RMC patrticipants 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.% Based on discussions with staff
coordinating the SPoT program, a technical report on 2009-2010 data is currently under
review and will be released to the public in 2013. During 2013, RMC representatives will
continue to 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.

8 MRP Provision C.8.a.iv “Third Party Monitoring” states that where an existing third-party organization has initiated
plans to conduct monitoring that would fulfill one or more requirements of Provision C.8 but the monitoring would not
meet MRP due date(s) by a year or less, the Permittees may request that the Executive Officer adjust the due date(s)
to synchronize with such efforts.
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C. 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, RMC representatives reviewed recent sediment delivery estimates
developed by the RMP, and determined that these objectives will be met through sediment-
specific modeling with the regional watershed model. The implementation of the sediment
delivery/budget study is occurring in coordination with the STLS Multi-Year Plan. BASMAA-
funded sediment work will also enhance the model development for PCBs and other
sediment-bound POCs. A more detailed work plan and schedule for the integration of the
sediment load estimation with other regional watershed modeling work is included as
Appendix D1.

D. Emerging Pollutants Work Plan

In compliance with Provision C.8.e.v, Permittees are required by March 2014 to develop a
work plan and schedule for initial loading estimates and source analyses for the following
emerging pollutants:

1) Endocrine-disrupting compoundes;

2) Perfluorooctane Sulfonates (PFOS);

3) Perfluoroalkyl Sulfonates (PFAS); and,

4) Nonylphenols/nonylphenol esters —estrogen-like compounds (NP/NPEs).

The intent of the work plan is to begin planning for implementation during the next permit
term (i.e., post December 2014).

BASMAA representatives to the STLS Team will coordinate efforts with the Emerging
Contaminants Strategy being developed by the RMP through the Master Planning process.
The compliance date for completion of this work plan is in 2014. Initial discussions of the
scope of this project were conducted by the RMC participants during this reporting period.
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SECTION 6 - CITIZEN MONITORING AND PARTICIPATION (C.8.f)

Participants of the RMC, to varying degrees, currently coordinate with or support citizen
monitors and watershed groups within their geographical areas. As a result, relationships have
been developed between RMC participants and citizen monitors. In the first part of Water
Year 2012, RMC participants began sharing information and ideas about varying approaches
to encourage citizen monitoring and seek out stakeholder participation and comment at
MPC meetings. The variety of potential or planned activities discussed by various Programs
and Permittees include:

encouraging citizen input via interactive website;

funding volunteer monitoring through grants to groups;

providing direct assistance to citizen monitoring efforts; and,

compiling information on various citizen monitoring efforts for incorporation in annual
reports.

The following sections provide brief overviews of activities conducted by RMC participants in
compliance with provision C.8.f of the MRP in Water Year 2012.

ALAMEDA COUNTYWIDE CLEAN WATER PROGRAM

During the period from October 2011 through September 2012, ACCWP staff communicated
with members of two creek groups with interests in water quality monitoring:

¢ ACCWP coordinated its deployment of six continuous temperature loggers in the
Sausal Creek watershed with the Friends of Sausal Creek (FOSC) to encourage the
group’s pilot effort at redesigning their volunteer-based water quality monitoring
program. A member of the FOSC Board of Directors accompanied ACCWP’s
consultant team to determine deployment locations and presented the temperature
monitoring results of the FOSC’s annual membership meeting on the “State of the
Creek.” FOSC volunteers will continue temperature monitoring at selected sites during
the summer of 2013. While FOSC volunteer monitoring data are not completely
SWAMP-comparable, they will be used to assist in broader interpretation of Creek
Status results in the Integrated Monitoring Report.

The FOSC volunteer coordinator for Aquatic Insect Monitoring was invited as an
observer to a training on SWAMP bioassessment protocols that was held at Sausal
Creek in spring 2012 for RMC contractors. The FOSC volunteers use an educational
Streamside Survey protocol as part of educational outreach to schoolchildren.

o ACCWP staff attended a meeting of Friends of San Leandro Creek in fall 2011 with a
presentation on the Pollutants of Concern Loads Monitoring station, discussed future
presentation of station monitoring results, and also provided preliminary summary of
the turbidity results to the group’s Watershed Awareness Coordinator in response to
interest in learning more about sources and impacts of suspended sediment in the
creek.

CONTRA COSTA CLEAN WATER PROGRAM

The Contra Costa Clean Water Program supports citizen and volunteer involvement with
monitoring through partnering with Contra Costa County in support of the Community

Watershed Stewardship Grant. This funding source was established to fund various creek
restoration and education projects throughout unincorporated areas of the County. The
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grant process is administered by a non-profit watershed organization. Grants are awarded
annually in the amount of $5,000 - $20,000 per project. Typical Projects include, but are not
limited to:

Pollution Prevention Projects
Trash Mitigation & Removal
Watershed Education
Watershed Group Coordination
Low-Impact Design Projects

Eighty percent of the funds are allocated to projects that demonstrate a benefit to the
unincorporated regions of the County and 20% to projects in the incorporated cities of
Contra Costa County.

Funding watershed coordinators establishes a nexus between the Community Watershed
Grant program and citizen monitoring. Watershed coordinators are the first point of contact
to organize citizen groups who are interested in participating in stream assessments, creek
cleanups, and other volunteer activities.

FAIRFIELD-SUISUN URBAN RUNOFF MANAGEMENT PROGRAM

The Fairfield Suisun Urban Runoff Management Program contracts with Solano Resource
Conservation District to implement the Watershed Explorers Program. The Watershed Explorers
Program utilizes science and placed-based learning to build awareness and understanding
of local creeks and watersheds, their unique ecosystems and ways in which we care for
them. In-the-field discussions and activities teach children about the fragile habitats for fish
and other wildlife. Students learn the importance of water quality in their watersheds and
discover the impacts of runoff and its components: trash, oil, household chemicals and other
human and domestic animal waste and discards. Concepts are directly linked to the
California State Standards and the program offers local children, many of whom have little or
Nno experience being in open space settings, a concrete, experiential introduction to their
watershed and creatures that inhabit it.

The primary program goal is to help students develop an awareness of the outdoor, natural
world. Participants leave the program:

e understanding the impact of stormwater on their watershed, particularly the impacts
of oil, chemicals and human debiris in stormwater;

¢ learning individual stewardship practices in their watershed, for example, how they
can mitigate or eliminate the impacts of their own and their families’ behavior around
stormwater protection and water quality;

o flagging problem areas that might require further investigation.

Field trips are followed with a classroom session where students solidify what they have
learned and talk about the ramifications of human behavior on creek, marine and marsh
health. Students are provided with manuals that are aligned with the California Science
Standards.

Measurements are made and explained in the field, by the instructor, using an array of
monitoring tools including bioassessment tools, multimeters, colorimeters and pH paper. The
location where the data was collected is high in the watershed on Union Creek in Fairfield.
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The City of Fairfield recently obtained a grant for this location to construct a Nature Center
along this portion of Union Creek to protect the creek and educate the pubilic.

SAN MATEO WATER POLLUTION PREVENTION PROGRAM

In 2012, SMCWPPP staff reviewed multiple sources of water quality data collected by
organizations that incorporate citizen monitoring data to identify areas most suitable for
monitoring several C.8.c parameters: pathogen indicators, water temperature, and water
quality. These organizations included the San Mateo County Resource Conservation District,
Monterey Bay National Marine Sanctuary, Surfrider Foundation San Mateo County Chapter,
San Pedro Creek Watershed Coalition, San Gregorio Environmental Resource Center, Pacifica
Beach Coalition, Half Moon Bay Coastside Foundation, San Mateo County Department of
Health Services, and Acterra. SMCWPPP staff focused on Pilarcitos Creek for monitoring
temperature and water quality and coordinated with the Pilarcitos Creek Restoration
Workgroup to identify appropriate monitoring locations. Water quality monitoring results were
discussed with the Workgroup in the context of their watershed planning at a meeting held
on December 10, 2012. Countywide Program staff coordinated with Acterra on several
issues: 1) discussed water quality conditions at their restoration site in San Mateo County on
Arroyo Ojo de Agua Creek - this site was selected as a pathogen indicator monitoring site; 2)
discussed providing in-kind technical support for water quality methods including toxicity and
pathogen indicator sampling; 3) encouraged them to submit a grant to USEPA to expand
their Riparian Restoration/Water Quality Outreach and Monitoring Program; 4) provided
contacts to other watershed groups conducting monitoring in San Mateo County and
encouraged them to also contact these groups for technical advice and as potential
collaborators in monitoring and grant applications.

SANTA CLARA VALLEY URBAN RUNOFF POLLUTION PREVENTION PROGRAM

In Water Year 2012, the Santa Clara Valley Urban Runoff Pollution Prevention Program
(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 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 inCkind services (in addition to Collpermittee 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
SPCWCIsponsored activities through the SCVURPPP website and/or other electronic media.

In Water Year 2013, SCVURPPP intends to continue working with SPCWC, which is now
coordinated through Acterra, a non-profit organization that assists in managing community-
based environmental activities.
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SECTION 7 — REPORTING, DATA QUALITY AND DATA MANAGEMENT (C.8.g&h)

Provision C.8.g requires Permittees to report annually on water quality data collected in
compliance with the MRP. Annual reporting requirements include: 1) water quality standard
exceedances; 2) creek status monitoring electronic reporting; and, 3) urban creeks
monitoring reporting. For RMC participants, annual reporting requirements began with the
initial creek status monitoring electronic data submittal to the Water Board that occurred on
January 15, 2013. Preliminary evaluations of data compared to water quality objectives were
included in these submittals. Additional evaluations of data collected pursuant to provision
C.8 are included in this Urban Creeks Monitoring Report and associated appendices.

Provision C.8.h requires that water quality data collected by Permittees in compliance with
the MRP should be of a quallity that is consistent with the State of California’s Surface Water
Ambient Monitoring Program (SWAMP) standards, set forth in the SWAMP Quality Assurance
Project Plan (QAPP). To assist Permittees in meeting SWAMP data quality standards and
developing data management systems that allow for easy access of water quality monitoring
data by Permittees, the RMC made significant progress on the following regional projects
during the period of this report:

e Standard Operating and Data Quality Assurance Procedures — With regards to POC
monitoring, a draft field manual and quality assurance project plan (QAPP) for POC
loads monitoring are currently under development through the STLS Team and
described in the Multi-Year Plan (Appendix D1). The Field Manual and QAPP will be
completed in Water Year 2013. For creek status monitoring, the RMC adapted existing
creek status monitoring SOPs and QAPP developed by SWAMP to document the field
procedures necessary to maintain comparable, high quality data among RMC
participants. Final draft deliverables were completed in Water Year 2012 prior to field
work and will be updated later in Water Year 2013 after final coordination with the
Creek Status Monitoring Information Management System described below.

¢ Information Management System Development/Adaptation - RMC participants
would like to store and manage water quality data collected in compliance with
Provision C.8 in a cost effective manner that provides data users easy access.
Therefore, two regional projects occurred in Water Year 2012 that developed two
Information Management Systems — one for POC Monitoring and one for Creek Status
and Trends Monitoring. The systems provide standardized data storage formats, thus
providing a mechanism for sharing data among RMC participants and efficient
submittal of data electronically to the Water Board per provision C.8.g. Each data
management system is being updated in Water Year 2013 to increase their
efficiencies.
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Preface

This BASMAA Regional Monitoring Coalition (RMC) Regional Urban Creeks Status Monitoring Report was
developed in compliance with the Municipal Regional Permit (MRP) Reporting Provision C.8.g for Status
Monitoring data (Provision C.8.c) collected between in Water Year 2012 (October 1, 2011 and
September 30, 2012) through the RMC’s probabilistic design.

The following RMC participants® contributed data to this report:

e Alameda Countywide Clean Water Program (ACCWP)

e Contra Costa Clean Water Program (CCCWP)

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

e Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP)

e Fairfield-Suisun Urban Runoff Management Program (FSURMP)

e City of Vallejo and Vallejo Sanitation and Flood Control District (Vallejo)
As described in the RMC Creek Status and Long-Term Trends Monitoring Plan (BASMAA 2011), RMC
participants collected data by implementing Standard Operating Procedures in accordance with the
Quality Assurance Program Plan (QAPP). Analytical laboratory analyses were also conducted under the

direction of RMC participants. The quality of all data presented in this report, therefore are assured by
RMC participants, and not the authors.

In addition to the RMC participants, San Francisco Bay Regional Water Quality Control Board staff, Kevin
Lunde and Jan O’Hara, also participated in RMC workgroup meetings that contributed to design and
implementation of the RMC Monitoring Plan. Additionally, these staff also provided input to the outline
of this report and threshold trigger analyses conducted herein.

! The cities of Fairfield, Suisun City and Vallejo are RMC participants but not required, under the MRP, to collect data until Water Year 2013.
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Executive Summary

This report presents the results of creek status monitoring conducted during Water Year (WY) 2012
(October 1, 2011 - September 30, 2012) by the Regional Monitoring Coalition (RMC), using a
probabilistic monitoring design. The RMC was formed by members of the Bay Area Stormwater
Management Agencies Association (BASMAA) to assist member agencies in fulfilling requirements of
Provision C.8 of the Municipal Regional Stormwater National Pollutant Discharge Elimination System
Permit (MRP; SFBRWQCB 2009). Certain creek status monitoring parameters were addressed on a
regional basis using the probabilistic design and are included in this report. Other parameters were
addressed using a targeted design, with regional coordination and common methodologies. These
parameters are reported in separate “local” urban creeks status monitoring reports developed
individually by each RMC participating program.

During WY 2012, 60 sites were monitored regionally under the probabilistic design for bioassessment,
physical habitat, and related water chemistry parameters. Ten of the 60 sites were also monitored for
water and sediment toxicity and sediment chemistry. The bioassessment and related data were used to
develop a preliminary condition assessment for the monitored creeks, and the water and sediment
chemistry and toxicity data were used to evaluate potential stressors that may affect aquatic habitat
quality and beneficial uses. The probabilistic design requires at least three years to produce sufficient
data to develop a statistically-robust characterization of regional creek conditions, so the analysis and
interpretation that can be completed with the first year’s data are necessarily limited.

The following MRP reporting requirements (per Provision C.8.g.iv) are addressed within this report:

e Descriptions of monitoring purpose and study design rationale

e QA/QC summaries for sample collection and analytical methods, including a discussion of any
limitations of the data;

e Descriptions of sampling protocols and analytical methods;

e Tables and Figures describing: Sample location descriptions (including waterbody names, and
lat/longs); sample ID, collection date (and time where relevant), media (e.g., water, filtered
water, bed sediment, tissue); concentrations detected, measurement units, and detection limits;

e Data assessment, analysis, and interpretation for Provision C.8.c.;

e Pollutant load and concentration at each mass emissions station;

e Alisting of volunteer and other non-Permittee entities whose data are included in the report;

e Assessment of compliance with applicable water quality standards; and,

e Asigned certification statement.
Principal findings of the limited, preliminary condition assessment that can be derived based on the WY
2012 RMC bioassessment data are as follows:

e Bioassessment metrics for the 60 sites sampled within the RMC area during the spring index
period (April 15 — June 15, 2012) exhibited a wide range of community composition, based on
the results of benthic macroinvertebrate (BMI) taxonomic analyses.

e Using the Southern California benthic index of biological integrity (SoCal B-IBI) as a multi-metric
measure of BMI communities, 43% of the sites scored in the very poor condition category, 32%
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in the poor category, 12% in the fair category, 10% in the good category, and 3% in the very
good category. All nonurban sites scored in the top condition category achieved (either good or
very good) for the respective County.

e Comparative analysis of the BMI metrics indicates that there are significant differences between
the benthic communities in urban vs. non-urban sites.

e Pollutant tolerant diatom taxa comprised a total of 33% of the regional RMC sample, while
pollutant intolerant diatom taxa comprised 27% of the sample.

The initial condition assessment for the urban portion of the RMC area, based on the WY 2012 RMC
bioassessment data, is summarized as follows:

e Analyses of benthic macroinvertebrates sampled in the RMC area consistently indicated lower
guality biological integrity in urban areas compared to nonurban areas of the RMC sample
frame.

e Preliminary analyses of algae metrics sampled in the RMC area did not indicate significant
differences between urban and nonurban areas of the RMC.

The stressor analysis revealed the following potential stressors, based on an analysis of the first year
RMC data:

e Nutrients (and Conventional Constituents): The MRP Table 8.1 trigger criterion for “Nutrients”
(20% of results in one waterbody exceed one or more water quality standards or applicable
thresholds) was considered to be met at only one of the 60 monitoring sites.

e  Water Toxicity: Of the 10 sites sampled, four water samples exhibited results “< 50% of Control”
and therefore should be resampled and retested, per MRP Table 8.1. Following the retesting, a
determination should be made as to whether the results meet the MRP Table 8.1 trigger
criteria, and if the results should then be applied to the requirements specified in Provision
C.8.d.i (stressor/source identification projects).

e Sediment Toxicity: At two sites, sediment toxicity results were more than 20% less than the
control, meeting the MRP Table 8.1 trigger criterion.

o Sediment Chemistry: Sediment chemistry results produced evidence of potential stressors in
three ways, based on the criteria from MRP Table H-1:

e At nine of ten sites, three or more constituents had TEC quotients greater than or equal to
1.0.

e At two of ten sites, the mean PEC quotient was greater than 0.5.
e At seven of ten sites, the sum of TU equivalents for all measured pyrethroids was greater

than 1.0.

The sediment chemistry and toxicity results were evaluated along with the bioassessment B-IBI
scores per Appendix H-1 of the MRP. Eight of ten sites were identified as sites that should be
considered for stressor/source identification projects.

The trigger analysis identified a number of sites that may deserve further investigation to provide better
understanding of the sources/stressors likely contributing to reduce ecological condition in Bay Area
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creeks. RMC participants will consider these sites as potentially suitable for stressor/source
identification projects in the near future. Evaluation of potential stressor/source identification projects
is a high priority for the RMC following completion of this report. Per MRP Provision C.8.d.i, follow-up
stressor/source identification projects shall be initiated as soon as possible and must begin no later than
the second fiscal year following the sampling event that triggered the project.

xi
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1.0 Introduction

This report fulfills a portion of the reporting requirements of Provision C.8.g.iii of the Bay Area
Municipal Regional Stormwater National Pollutant Discharge Elimination System Permit (MRP;
SFBRWQCB 2009) for creek status monitoring data produced pursuant to MRP Provision C.8.c during
Water Year 2012 (October 1, 2011 - September 30, 2012) under a regional probabilistic design. The
regional probabilistic design was developed and implemented by the Bay Area Stormwater Management
Agencies Association (BASMAA) Regional Monitoring Coalition (RMC). Provision C.8.c data collected at
targeted sites (not included in the probabilistic design) are reported in separate “local” reports
developed by RMC participants and submitted as part of the larger Urban Creeks Monitoring Report.

The RMC was formed in early 2010 as a collaboration among several BASMAA members and all MRP
Permittees (Table 1-1) to focus on development and implementation of a regionally-coordinated water
quality monitoring program. The intent of the regional monitoring effort is to improve stormwater
management in the region and address water quality monitoring required by the MRP?. Through its
implementation, the RMC allows Permittees and the San Francisco Regional Water Quality Control
Board (SF Bay RWQCB) to effectively modify their previously creek monitoring programs and improve
their collective ability to answer core management questions in a cost-effective and scientifically
rigorous way. Participation in the RMC is coordinated by county stormwater programs and or Permittee
representatives (or equivalent), and facilitated through the BASMAA Monitoring and Pollutants of
Concern Committee (MPC). The RMC Work Group is a subgroup of the MPC that meets and
communicates regularly to coordinate planning and implementation of monitoring. This workgroup
includes staff from the SF Bay RWQCB at two levels — those generally engaged with the MRP as well as
those working regionally with the State of California’s Surface Water Ambient Monitoring Program
(SWAMP).

2 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. Note that the RMC regional monitoring design was expanded to include the
portion of eastern Contra Costa County that drains to the San Francisco Bay in order to assist the CCCWP in fulfilling parallel provisions in their
NPDES permit from the Region 5 SF Bay RWQCB.
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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

Alameda Countywide Clean Water
Program (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 Countywide Water
Pollution Prevention Program
(SMCWPPP)

Cities and towns 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
San Francisco Bay Area, through the improved coordination among RMC participants, SF Bay
RWQCB* and other agencies with common goals; and

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

reporting.

The RMC addresses the scope of subprovisions specified in MRP Provision C.8 (Table 1-2). This report
presents and discusses results of Creek Status Monitoring conducted using a regional ambient
(probabilistic) monitoring design to comply with Provision C.8.c (Table 1-3). The list of parameters in
Table 1-3 derive from the MRP Table 8.1 (SFBRWQCB 2009, BASMAA 2012A, 20128)5.

® For the CCCWP this includes addressing the eastern portion of Contra Costa County that drains to the San Francisco Bay that is within the
jurisdiction of the Region 5 Regional Water Quality Control Board.
* The intent is to coordinate with SF Bay RWQCB staff working regionally with the State of California’s Surface Water Ambient Monitoring

Program (SWAMP).

*> MRP provision C.8.a.i states in reference to all subsections of C.8 that “provided these datatypes, quantities, and quality are obtained, a
regional monitoring collaborative may develop its own sampling design”.
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Table 1-2. Municipal Regional Permit Provisions addressed by the Regional Monitoring Coalition.

Subprovision Subprovision Title Reporting Document

C.8.a Compliance Options e Regional Monitoring Coalition Creek Status & Long-
Term Trends Monitoring Plan (BASMAA 2011)

C.8.b San Francisco Bay Estuary Monitoring e Regional Monitoring Program Annual Monitoring
Results (www.sfei/rmp.org)

C.8.c Creek Status Monitoring o Regional Urban Creeks Status Monitoring Report

e Local Urban Creeks Status Monitoring Reports

(Appendix B)
c.8.d Monitoring Projects
e Stressor/Source Identification e Stressor/Source Identification Reports
e BMP Effectiveness Investigation o BMP Effectiveness Reports
e Geomorphic Project. e Integrated Monitoring Report (2014)
C.8.e Pollutants of Concern (Loads) and e Small Tributaries Loading Strategy (STLS) Multi-Year
Long-Term Trends Monitoring Monitoring Plan (Version 2012)
e Pollutants of concern (POC) loads monitoring data
progress report (Water Year 2012) (Appendix D)
c.8.f Citizen Monitoring and Participation e Urban Creeks Monitoring Report (Main Body)
C8.g Data Analysis and Reporting e Urban Creeks Monitoring Report (Main Body)

o Individual Monitoring Reports

Table 1-3. Creek Status Monitoring Parameters sampled in compliance with MRP Provision C.8.c. and the
associated reporting format.

el = egeiEa .Monitoring Design Reporting
Stressor Indicators REEGE Xzl Regional Local
Ambient (Probabilistic) (Targeted)
Bioassessment & Physical Habitat Assessment X X
Chlorine X X
Nutrients X X
Water Toxicity X X
Sediment Toxicity X X
Sediment Chemistry X X
General Water Quality X X
Temperature X X
Bacteria X X
Stream Survey X X

Data presented in this report were collected between October 1, 2011 and September 30, 2012,
referred to hereafter as “Water Year 2012”. The majority of these data were collected by RMC
participants to comply with Permit provision C.8.c., however, coordination with staff from the SF Bay
RWQCB also resulted in their sampling® an additional six sites in three counties (see Section 2.0).

Prior to formation of the RMC, San Francisco Bay Area stormwater programs implemented monitoring
designs that targeted creek reaches of interest to address site-specific management questions. Because
the representativeness of such targeted data was unknown, the overall condition of all creek reaches in
the Bay Area was also unknown. The RMC addressed this issue by augmenting targeted monitoring

® Due to the timing of SF Bay RWQCB data processing and analysis, these data could not be included in this report and instead will be included
in the Integrated Monitoring Report, to be submitted to the SF Bay RWQCB in 2014.



RMC Regional Urban Creeks Status Monitoring Report

designs with an ambient (probabilistic) creek status design that integrates many elements of the
individualized monitoring programs that currently exist in the region.

The probabilistic monitoring design described in subsequent sections of this report complies with MRP
Provision C.8.c” by addressing the core monitoring questions listed below, which are further elaborated
upon later in this report. This monitoring designs allow each individual RMC participating program to
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.

1. What is the condition of aquatic life in creeks in the San Francisco Bay Area; are water quality
objectives met and are beneficial uses supported?

2. What are the major stressors® to aquatic life?

3. What are the long-term trends in water quality in creeks over time?

The remainder of this appendix to the RMC Urban Creeks Monitoring Report addresses Study Area and
Monitoring Design (Section 2.0), Data collection and analysis methods (Section 3.0), results and data
interpretation (Section 4.0), conclusions and Next Steps (Section 5.0). More specifically, this report
includes the standard report content as required by MRP Provision C.8.g.vi in the respective sections
referenced in Table 1-4.

Table 1-4. Index to Standard Report Content per MRP Provision C.8.g.vi.

Report Section Standard Report Content
2.0 Monitoring purpose and study design rationale
3.0 Sampling protocols and analytical methods
3.5, Attachment B QA/QC summaries for sample collection and analytical methods
2.1, Sample location descriptions, sample dates, IDs
4.0 Sample concentrations detected, measurement units, detection limits
4.0 Data assessment, analysis and interpretation
NA® List of volunteer and other non-Permittee entities whose data are
included in the report.
5.0 Assessment of compliance with applicable water quality standards

” The MRP states that Provision C.8.c status monitoring is intended to answer the following questions: “Are water quality objectives, both
numeric and narrative, being met in local receiving waters, including creeks, rivers and tributaries?”; “Are conditions in local receiving waters
supportive of or likely to be supportive of beneficial uses?”. The management questions described in this plan are intended to answer the
questions posed in the MRP.

& Stressors are interpreted per MRP Table 8.1 (SFBRWQCB 2009) as results that “trigger” a specified threshold.

° Data collected by the San Francisco Regional Water Quality Control Board in Water Year 2012 coordination with the RMC were not available
for inclusion in this report.
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2.0 Study Area & Monitoring Design
2.1 RMC Area

Status and trends monitoring was conducted in non-tidally influenced, flowing water bodies (i.e., creeks,
streams and rivers) interspersed among 3,407 square miles of land in 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 urban and non-urban areas within the portions of the five participating counties that
fall within the SF Bay RWQCB boundary, and the eastern portion of Contra Costa County that drains to
the Central Valley Regional Board (Figure 2-1). A total of 66 sites were sampled in 2012 by RMC
participants and SF Bay RWQCB staff (Table 2-1), however, only RMC sites (N=60) are reported herein
because the timing of SF Bay RWQCB sample collection processing and analysis does not meet the MRP
reporting deadline for the RMC.

2.2 Regional Monitoring Design

In 2011, the RMC developed a regional probabilistic monitoring design to identify ambient conditions of
creeks in the five main counties subject to the requirements of the MRP (SFBRWQCB 2009). 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 RMC area is considered to represent the
“sample universe”.

2.2.1 Site Selection

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 SF Bay RWQCB 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-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 (SFBRWQCB 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

1% Based on discussion during RMC Workgroup meetings, with SF Bay RWQCB staff present, the sample frame was extended to include the
portion of Eastern Contra Costa County that drains to the San Francisco Bay in order to address parallel provisions in CCCWP’s Region 5 Permit
for Eastern Contra Costa County. Reporting on data collected for that permit, other than those collected via the RMC, however, is outside the
scope of this report.
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areas were defined as the remainder of the areas within the sample universe (i.e., RMC area). Based on
discussion during RMC Workgroup meetings, with SF Bay RWQCB 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 (Figures 2-2 to 2-5). RMC participants
coordinated with the SF Bay RWQCB by identifying additional non-urban sites from their respective
counties for SWAMP sampling. Table 2-1 lists land use stratum and target latitude and longitude for
each 2012 probabilistic monitoring site as identified through the RMC sample draw.
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Urban Site
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Figure 2-1. BASMAA RMC area, creeks included in the RMC probabilistic monitoring design, and the sites

sampled in Water Year 2012.
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Figure 2-2. Santa Clara County sites sampled from the RMC probabilistic monitoring design in Water Year 2012.
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Figure 2-3. San Mateo County sites sampled from the RMC probabilistic monitoring design in Water Year 2012.
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Figure 2-4. Contra Costa County sites sampled from the RMC probabilistic monitoring design in Water Year 2012.
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Figure 2-5. Alameda County sites sampled from the RMC probabilistic monitoring design in Water Year 2012.
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Table 2-1. Parameters sampled at sites from the RMC Probabilistic Monitoring Design in Water Year 2012 by sampling agency. Water toxicity sampled on

3/17/12 and 7/25/12; sediment toxicity and chemistry sampled on 7/25/12.

Bioassessment,

Water & Sediment

Site ID Creek Name Land Use Latitude Longitude PHab, C.hlorine, Toxicity, S.ediment Salr;na;)tgng Szgn::‘licl;g
Nutrients Chemistry
204R00047 Castro Valley Urban 37.68826 -122.07257 X X 6/6/2012 ACCWP
204R00068 Collier Channel, Line 7-M | Urban 37.69908 -121.80891 X 5/31/2012 ACCWP
204R00084 Dublin Urban 37.70104 -121.92542 X X 5/24/2012 ACCWP
204R00100 Arroyo Mocho Urban 37.68280 -121.89625 X X 5/30/2012 ACCWP
204R00191 Arroyo Valle Urban 37.66584 -121.87840 X 5/29/2012 ACCWP
204R00303 Chabot Urban 37.68421 -122.08200 X 6/14/2012 ACCWP
204R00319 Sausal Urban 37.79923 -122.21818 X 6/7/2012 ACCWP
204R00340 Big Canyon, Line 7-J-1 Urban 37.70218 -121.92074 X 6/11/2012 ACCWP
204R00356 Arroyo de la Laguna Urban 37.66873 -121.90920 X 6/4/2012 ACCWP
204R00367 Ward Urban 37.65957 -122.04172 X 6/12/2012 ACCWP
204R00383 Sulphur Urban 37.65909 -122.13676 X 6/11/2012 ACCWP
204R00391 Line5-M Urban 37.58682 -122.02358 X 6/6/2012 ACCWP
204R00455 Zeile Urban 37.64676 -122.03931 X 6/13/2012 ACCWP
204R00583 Line 3A-D Urban 37.61906 -122.05928 X 6/13/2012 ACCWP
204R00596 Line 7-G-2 Urban 37.70094 -121.90154 X 5/31/2012 ACCWP
204R00639 San Lorenzo Urban 37.68151 -122.14437 X 6/19/2012 ACCWP
204R00647 Dry Urban 37.60965 -122.01750 X 6/18/2012 ACCWP
205R00110 Agua Caliente Urban 37.50273 -121.91225 X 6/18/2012 ACCWP
205R00430 Line 6-D Urban 37.48229 -121.93782 X 6/5/2012 ACCWP
205R00535 Line 5-F-1 Urban 37.53942 -122.01980 X 6/19/2012 ACCWP
203R00039 Cerrito Urban 37.89802 -122.30027 X 5/14/2012 CCCWP
206R00155 San Pablo Urban 37.92408 -121.74088 X 5/16/2012 CCCWP
206R00215 San Pablo Urban 37.95477 -122.07821 X 5/23/2012 CCCWP
207R00011 Grayson Urban 37.95485 -122.07829 X X 5/22/2012 CCCWP
207R00139 Las Trampas Urban 37.88742 -122.07995 X 5/17/2012 CCCWP
207R00247 Walnut Urban 37.92833 -122.04745 X 5/22/2012 CCccwp
543R00137 Deer Urban 37.92408 -121.74807 X 5/15/2012 CCCWP
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' ) ) Bioassessme':nt, Waife.r & Sediment el Cerli

Site ID Creek Name Land Use Latitude Longitude PHab, C!1Ior|ne, Toxicity, S'edlment Date e

Nutrients Chemistry

543R00219 Marsh Nonurban 37.88654 -121.84347 X 5/21/2012 cccwe

543R00245 Marsh Nonurban 37.86732 -121.74947 X 5/21/2012 cccwe

544R00025 Dry Urban 37.92611 -121.71722 X X 5/15/2012 CCCwP
205R00021 MF Coyote Nonurban 37.25513 -121.57811 X 5/16/2012 SCVURPPP
205R00026 Los Gatos Urban 37.23057 -121.97137 X X 5/14/2012 SCVURPPP
205R00035 Upper Penitencia Urban 37.38105 -121.85735 X X 5/24/2012 SCVURPPP
205R00042 Coyote Urban 37.24578 -121.77020 X X 5/21/2012 SCVURPPP
205R00058 Saratoga Nonurban 37.25170 -122.08407 X 5/15/2012 SCVURPPP
205R00067 San Thomas Aquino Urban 37.37756 -121.96839 X 6/3/2012 SCVURPPP
205R00090 Canoas Urban 37.28790 -121.87897 X 5/23/2012 SCVURPPP
205R00099 Calabazas Urban 37.30758 -122.02201 X 5/17/2012 SCVURPPP
205R00115 Stevens Urban 37.40586 -122.06906 X 6/5/2012 SCVURPPP
205R00131 Lower Penitencia Urban 37.43408 -121.91294 X 6/3/2012 SCVURPPP
205R00154 Canoas Urban 37.23419 -121.83801 X 5/22/2012 SCVURPPP
205R00218 Coyote Urban 37.28988 -121.81805 X 5/23/2012 SCVURPPP
205R00227 Matadero Urban 37.41004 -122.13828 X 6/5/2012 SCVURPPP
205R00234 San Thomas Aquino Urban 37.26609 -121.99055 X 5/15/2012 SCVURPPP
205R00241 Upper Silver Urban 37.27642 -121.76496 X 5/21/2012 SCVURPPP
205R00259 Guadalupe R Urban 37.36723 -121.92477 X 6/14/2012 SCVURPPP
205R00282 Guadalupe Cr Urban 37.23743 -121.88800 X 5/22/2012 SCVURPPP
205R00291 Coyote Urban 37.31718 -121.84857 X 6/13/2012 SCVURPPP
205R00346 Guadalupe R Urban 37.25975 -121.87035 X 6/14/2012 SCVURPPP
205R00355 Saratoga Urban 37.32668 -121.99539 X 6/13/2012 SCVURPPP
202R00024 Woodhams Nonurban 37.32468 -122.24666 X 6/6/2012 SMCWPPP
202R00072 Pilarcitos Nonurban 37.51493 -122.38637 X 5/29/2012 SMCWPPP
202R00087 Milagra Urban 37.64474 -122.48009 X X 5/30/2012 SMCWPPP
202R00284 Denniston Urban 37.50455 -122.48701 X 6/15/2012 SMCWPPP
204R00180 Sanchez Urban 37.88721 -121.60909 X 5/30/2012 SMCWPPP
204R00200 Polhemus Urban 37.52325 -122.34090 X 5/31/2012 SMCWPPP

13
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_ ) ) Bioassessmt_ent, Waife'r & Sediment el sampling
Site ID Creek Name Land Use Latitude Longitude PHab, C_hlorme, Toxicity, S'edlment Date e
Nutrients Chemistry
204R00232 Arroyo Ojo de Agua Urban 37.46109 -122.25504 X 6/12/2012 SMCWPPP
204R00244 Trib to Arroyo Ojo de Agua| Urban 37.47147 -122.24532 X 6/12/2012 SMCWPPP
205R00088 Corte Madera Urban 37.37200 -122.21964 X X 6/4/2012 SMCWPPP
205R00168 Corte Madera Urban 37.39680 -122.23231 X 6/4/2012 SMCWPPP
206R00055 Bear Nonurban 37.92780 -122.15034 X 6/27/2012 SWAMP-CC
207R00075 Las Trampas Nonurban 37.82957 -122.07430 X 6/12/2012 SWAMP-CC
202R00038 Little Butano Nonurban 37.21590 -122.30728 X 6/26/2012 SWAMP-SM
202R00104 La Honda Nonurban 37.38989 -122.28430 X 6/13/2012 SWAMP-SM
202R00166 Little Butano Nonurban 37.21363 -122.31411 X 6/25/2012 SWAMP-SM
205R00066 Trib to Arroyo Aguague Nonurban 37.37166 -121.73262 X 6/5/2012 SWAMP-SC
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2.2.2 Management Questions

The RMC regional monitoring design was developed to address the management questions listed below.
Those appearing in bolded font are addressed in this report in a preliminary manner. Those in normal
font could not be addressed this year due to the limited sample size available from this one year of
monitoring but can be answered in future years once sample sizes increase. Table 2-2 illustrates the
length of time required to establish statistically representative sample sizes for each of the classified
strata in the regional monitoring design.

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

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

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

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

d. 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?
a. 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?

Table 2-2. Cumulative numbers 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.

Fairfield,
Monitoring RMC Area Santa Clara Alameda Contra Costa San Mateo Suisun City
Year (Region-wide) County County County County and
Vallejo b
Non- Non- Non- Non- Non- Non-
Land Use Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban
Year 1
(WY 2012) 48 22 16 6 16 6 8 4 8 4 0 2
Year 2
(WY 2013) 100 44 32 12 32 12 16 8 16 8 4 4
Year 3° 156 66 48 18 48 18 24 12 24 12 12 6
(WY 2014)
Year 4
(WY 2015) 204 88 64 24 64 24 32 16 32 16 12 8
Year 5
(WY 2016) 256 110 80 30 80 30 40 20 40 20 16 10

® Assumes San Francisco Bay RWQCB have agreed to sample 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.
“Final year of monitoring under the MRP 5-Year Permit.
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2.3 Monitoring Design Implementation

Sampling was conducted in accordance with the RMC Multi-year Monitoring Plan (BASMAA 2011). The
sampling plan (Table 2-2) illustrates the total number of sites that each RMC Permittee™ plans to sample
within the MRP term (SFBRWQCB 2009). It also illustrates the number of sampling years required to
establish statistically representative samples for each strata (e.g., management unit and urban or non-
urban land use) included in the regional monitoring design. Approximately 80% of the sites sampled
annually by RMC participants are in urban'? areas and 20% are in non-urban areas. Due to unforeseen
field circumstances, however, this percentage may vary by year. For example, some sites may not be
sampleable due to seasonal drying and/or access issues, thereby altering the relative proportion of
urban-to-non-urban sites sampled in a given year. Such outcomes can be addressed in subsequent
sampling years by adjusting the relative proportion of urban and non-urban sites. In the 2012 field
season 18 sites could not be sampled for these reasons (see Attachment A), resulting in a total annual
sample of 54 urban and 12 non-urban sites (Table 2-3).

Table 2-3. Number of sites sampled in Water Year 2012 by land use and county.

Monitoring RMC Area Santa Clara Alameda Contra Costa San Mateo Falrfl.eld, SR
Year (Region-wide) Count Count Count Count Stiend
g y y Y Y Vallejo?
Non- Non- Non- Non- Non- Non-
Land Use Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban Urban
RM(? . 54 6 18 2 20 0 8 2 8 2 0 0
Participant
SF Bay
RWQCB 0 6 0 1 0 0 0 2 0 3 0 0
Year 1
Total 54 12 18 3 20 0 8 4 8 5 0 0
(WY 2012)

@ Vallejo and Fairfield-Suisun are RMC participants but the MRP did not begin sampling in Water Year 2012 - see footnote to Table 2-2.

" The SF Bay RWQCB planned sample effort (~2/county) is factored into the total number of nonurban sites listed.
2 Some sites classified as urban, using the aforementioned data in a geographic information system, may be considered for reclassification as
non-urban based on actual land uses of the drainage area despite location inside municipal jurisdictional boundaries.

16




Water Year 2012

3.0 Monitoring Methods

This section describes the methods used to evaluate monitoring sites identified in the regional sample
draw, consistent with the Southern California Coastal Water Research Project (SCCWRP) Bioassessment
Program (SCCWRP 2012), and to sample field data, consistent with the RMC workplan (BASMAA 2011),
Field parameters sampled included bioassessments (benthic macroinvertebrates, algae, and physical
habitat), physio-chemical measurements (dissolved oxygen, temperature, conductivity, and pH),
chlorine, nutrients, water samples for testing water toxicity, and sediment samples for testing sediment
toxicity and chemistry.

3.1 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 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 body**;

2. Site is not tidally influenced;
3. Site is wadeable during the sampling index period;

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

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

7. 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 (see Attachment A):

e Target - Sites that met all seven criteria were classified as target sampleable status (TS), and
sites that met criteria 1 through 4, but did not meet at least one of criteria 5 through 7 were
classified as target non-sampleable (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.

During Water Year 2012, a total of 219 RMC sites were evaluated for sampling. The outcome of these
site evaluations is summarized below, illustrated in Figure 3-1, and described in further detail in
Attachment A.

3 Communication with managers for the SMC and the PSA are ongoing to ensure consistency of site evaluation protocols.

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

" If 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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o TS -30% of sites (N=66) met all the site evaluation criteria and were successfully sampled.
e TNS - 8% of sites (N= 19) met the sampleable “target” criteria but could not be sampled.

e NT-35% of sites (N = 75) did not meet the sampleable “target” criteria and could not be
sampled.

e U-27% of sites (N = 59) had outstanding unknown characteristics and their sampling target
status was unknown

B Target Sampled (T5)
B Target Not Sampled [TNS)
B uUnknown {U)

7% ONon-Target [NT)

Figure 3-1: Results of RMC Site Evaluations for Water Year 2012.

During the site evaluation field visits flow status was recorded as one of five categories:

e Wet flowing (continuously wet or nearly so, flowing water);
Wet Trickle (continuously wet or nearly so, very low flow (trickle, less than 0.1 L/second);

e Majority Wet (discontinuously wet, greater than 25% by length of stream bed covered with
water (isolated pools);

e Minority Wet (discontinuously wet, less than 25% of stream bed by length covered with water
(isolated pools); or

e No Water (no surface water present).

Observations of flow status occurring during fall site reconnaissance events prior to occurrence of

significant precipitation, and spring sampling occurring post- wet weather season were combined to
classify sites as perennial or non-perennial as follows:

e Perennial: fall flow status either Wet Flowing or Wet Trickle and spring flow sufficient to
sample.

Non-Perennial: fall flow status either majority wet, minority wet, or no water; and spring flow
sufficient to sample.
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3.2 Field Data Collection Methods

Field data were collected in accordance with existing SWAMP-comparable methods and procedures, as
described in the RMC Quality Assurance Project Plan (QAPP) (BASMAA 2012a) and the associated
Standard Operating Procedures (BASMAA 2012b). These documents are updated as needed to maintain
their currency and optimal applicability. 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. RMC Standard Operating Procedures (SOPs) pertaining to regional 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-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

3.2.1 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 WY 2012, the last
significant storm occurred on April 12-13, 2012. As a result, bioassessments began during the week of
May 14™, 2012

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 ft* 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 entire sample into one to two 1000 ml wide-
mouth jar(s) and preserved 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 BMI samples. 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 and prior to BMI collection from that
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location. 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) that was 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 cm?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.

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).

3.2.2 Physico-chemical Measurements

Dissolved oxygen, temperature, conductivity, and pH were measured synoptically with algae and BMI
sampling using a multi-parameter probe (see SOP FS-3, BASMAA 2012b). Dissolved oxygen, specific
conductivity, water temperature and pH measurements were made either by direct submersion of the
instrument probe into the sample stream, or by collection and immediate analysis of grab sample in the
field. Water quality measurements were taken approximately 0.1 m below the water surface at
locations of the stream that appears to be completely mixed, ideally at the centroid of the stream.
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.
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3.2.3 Chlorine

Water samples were collected and analyzed for free and total chlorine using CHEMetrics test kits (K-
2511 for low range, and K-2504 for high range). Chlorine measurements in water were conducted
during bioassessments and concurrently with dry season toxicity and sediment chemistry monitoring.

3.2.4 Nutrients and Conventional Analytes

Water samples were collected for nutrient analyses 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 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.

3.2.5 Water Toxicity

Samples were collected using the Standard Grab Sample Collection Method described above, filling the
required number of 4-L labeled amber glass bottles with water, putting them 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).

3.2.6 Sediment Chemistry & Sediment Toxicity

Samples employed for collecting sediment toxicity and sediment chemistry samples are identical and
occurred concurrently. Sediment samples were collected after any water samples were collected.
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 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).

3.3 Laboratory Analysis Methods

RMC participants 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®®:

' BioVir Laboratories, Incorporated was similarly contracted for Pathogen Indicators. These data are reported in each stormwater program’s
local monitoring report, located in Appendix C.
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e BioAssessment Services, Inc. — BMI identification

e EcoAnalysts, Inc. — Algae identification

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

3.4 Data Analysis

This section describes methods used to analyze the bioassessment data as well as the water and
sediment toxicity and sediment chemistry data. The analysis includes a preliminary condition
assessment involving analysis of the biological data to characterize biological conditions within the RMC
area, based on the initial year of data collection. The associated physical, chemical and toxicity testing
data are then analyzed to identify potential stressors that may be impacting water quality and biological
conditions. As the cumulative RMC sample sizes increase through monitoring conducted in future years
(Table 2-2), it will be possible to develop a statistically representative data set to address management
guestions related to condition of aquatic life and report on these per MRP Provision C.8.g.iv.

3.4.1 Biological Condition

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 (BMlIs) 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 BMls
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, BMls 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. Diatoms have been found to be particularly useful for
interpreting some causes of environmental degradation (Hill et al. 2000).

Biological metrics are typically (Ode et al. 2005) characterized by the following five categories:
® Richness Measures (total number of distinct taxa);

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

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

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

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

In this report the biological condition of each RMC site sampled in Water Year 2012 was evaluated by
analyzing BMI and algae metrics, and where available, using indices of biological integrity (IBl). An IBI is
an analytical tool that calculates 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 BMls (e.g., B-IBIs) than for algae. BMI metrics were
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analyzed using B-IBIs that have been developed and tested extensively for both Southern (Ode et al.
2005) and Northern (Rehn et al. 2005) California. A collaborative effort by BASMAA participants and
others developed a provisional San Francisco Bay Region B-IBI that has been provisionally tested in
Contra Costa (CCCWP 2007) and Santa Clara (SCVURPPP 2007) Counties, however, as these B-IBls have
not yet been tested for the entire San Francisco Bay Area, they were not used for the analyses
presented in this report. As algae is a more recently used biological indicator, fewer IBIs exist, and those
that have been developed for California are either provisional and address disparate regions (Herbst and
Blinn 2008) or are in draft format, under review, and not yet available for public distribution (Fetscher,
2012). Therefore, selected algae metrics were analyzed without using an 1Bl as described below.

Benthic Macroinvertebrate Data Analysis

The Southern California (SoCal) B-IBI (Ode et al. 2005) and the Northern California (NorCal) B-IBI (Rehn
et al. 2005) were both used in the preliminary data analysis phase to evaluate the RMC BMI data. While
the data used to develop and test the SoCal and the NorCal B-IBls were sampled from areas that exhibit
some similarity in environmental gradients, results derived from using these tools were anticipated to
include some bias due to the differences in environmental gradients between the RMC area and the
respective areas for which these tools were developed. SoCal and NorCal B-IBI scores for RMC Water
Year 2012 sites 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 3-2). Because the ecoregions represented by
that SoCal B-IBI are more similar to those in the majority of the RMC area (with the exception of coastal
streams in San Mateo County), the SoCal B-IBI was used as the primary index used to evaluate biological
condition. The scores calculated using the SoCal B-IBI were classified according to condition categories
established for the SoCal B-IBI (Table 3-2).

Figure 3-2. Results of regressing the Northern and Southern California B-IBls for RMC sites sampled in Water
Year 2012. (r* = 0.9518, p<0.05).
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Table 3-2. Condition categories for physical habitat assessment scores compared to those used for benthic
macroinvertebrates sampled at RMC sites Water Year 2012.

Condition Category Physical Habitat Quality (PHab) Southern California B-IBI
Very Good 60-49 80-100
Good 48-37 60-79
Fair 36-25 40-59
Poor 24-13 20-39
Very Poor 12-0 0-19

SoCal B-IBI scores were tested to determine whether they differed significantly between urban and
nonurban areas. Metrics were first tested using the Kolmogorov-Smirnov test of normality and
subsequently evaluated using a Student’s T-test.

The SoCal and NorCal B-IBls were developed in perennial streams in their respective regions. The
majority (58 of 60) of sites sampled by the RMC in Water Year 2012 were classified as perennial steams.
Due to the relatively small number of samples in the non-perennial stream population (N=2)
represented in the Water Year 2012, no statistical comparison was made between B-IBI scores for
perennial and non-perennial streams. However, these classifications were considered for interpretations
of biological condition.

Aquatic life use support at RMC sites sampled in Water Year 2012 was evaluated by comparing the SoCal
B-IBI scores and associated condition categories to warmwater (WARM) and coldwater (COLD) aquatic
life uses designated by the SF Bay RWQCB (SFBRWQCB 2011).

Algae Data Analysis

In the absence of an available algae 1Bl tool developed for this region®’, the observed ranges of scores
and descriptive statistics were summarized for each of the three fractions - epiphytes, diatoms, and
microalgae - included in algae samples for the following algae metrics: species richness, Shannon-weaver H’
(log e), and Margalef’s Richness, and percent dominant taxa at both the species and genus levels.
Dominant diatom taxa were also evaluated in terms of their classification as either pollutant tolerant or
intolerant/sensitive species. Diatoms representing the dominant taxa in each RMC sample were
classified according to which were highly motile (Fetscher 2012), and their relative pollutant tolerance
(Blinn and Herbst 2003, Herbst and Blinn 2008). Motile diatoms are capable of moving out of deposited
sediments, therefore, samples with relatively high percentages of highly motile diatoms may indicate
degraded ecological conditions and poor habitat quality. The presence of these classified dominant taxa
was summarized across all RMC sites and discussed. All algae metrics were tested to determine
whether they differed significantly between urban and nonurban areas. Metrics were first tested using
the Kolmogorov-Smirnov test of normality and subsequently evaluated using a Student’s T-test.

3.4.2 Physical Habitat Condition

Physical Habitat condition was assessed using PHab scores (see Table 3-2). PHab scores range from 0 —
60, representing a combined score of three physical habitat sub-categories (epifaunal substrate/cover,
sediment deposition, and channel alteration) that each can be scored for a total of 0-20 points. Higher

7 A draft algae IBI developed for Southern California is currently under review, but not yet available for public distribution.
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PHab scores reflect higher quality habitat. Numerous additional PHab endpoints can also be calculated.
Further analyses of various PHab endpoints are possible and will be considered in future reports, but
were not included in this report.

3.4.3 Water & Sediment Chemistry and Toxicity

As part of the Stressor Assessment for this report, water and sediment chemistry and toxicity data
generated during Water Year 2012 were analyzed and evaluated to identify potential stressors that may
be contributing to degraded or diminished biological conditions. Per Table 8.1 of the MRP (SFBRWQCB
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. For water and sediment chemistry and toxicity data, the relevant trigger criteria are as
follows:

e Nutrients: 20% of results in one waterbody exceed one or more water quality standard or
established threshold. (Note: per MRP Table 8.1, this group of constituents includes variants
of nitrogen and phosphorous, as well as other common, “conventional” constituents.)

e  Water Toxicity: if toxicity results are less than 50% of Laboratory Control results, re-sample
and re-test; if second sample yields less than 50% of Laboratory Control results, proceed to
C.8.d.i. (Stressor/Source Identification).

o Sediment Toxicity: toxicity results are statistically different than and < 20% of Laboratory
Control.

e Sediment Chemistry: three or more chemicals exceed Threshold Effects Concentrations
(TECs), mean Probable Effects Concentrations (PEC) Quotient greater than 0.5, or
pyrethroids Toxicity Unit (TU) sum is greater than 1.0.

For sediment chemistry trigger criteria, threshold effect concentrations (TECs) and probable effects
concentrations (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 mean PEC quotient was equal to or greater than 0.5 were identified.
Pyrethroids toxic unit equivalents (TUs) 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.

' The LC50 is the concentration of a given chemical that is lethal on average to 50% of test organisms.
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3.5 Quality Assurance & Control

Data quality assessment and quality control procedures are described in detail in the BASMAA RMC
QAPP (BASMAA 2012). They generally involved the following:

Data Quality Objectives (DQOs) were established to ensure that data collected were of sufficient and
adequate quality for the intended use. DQOs include both quantitative and qualitative assessment of
the acceptability of data. The qualitative goals include representativeness and comparability. The
guantitative goals include completeness, sensitivity (detection and quantization limits), precision,
accuracy, and contamination. To ensure consistent and comparable field techniques, pre-monitoring
field training and in-situ field assessments were conducted.

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.

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 Game’s (CDFG) 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.
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4.0 Results & Discussion

The MRP places an emphasis on minimizing sources of pollutants that could impair water quality as a
central purpose of urban runoff management programs. The MRP requires monitoring to address the
management question, “What are the sources to urban runoff that contribute to receiving water
problems?” The RMC accomplishes this through a multi-step process that involves conducting
monitoring to provide data to inform an assessment of conditions and identification of stressors that
may be impacting water quality and/or biological conditions. The information generated through the
condition assessment and stressor assessment will then be used to help direct efforts to identify sources
of problematic pollutants or other stressors in urban runoff discharges.

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 creeks within the RMC area, based on the initial year
of data collection. The physical, chemical and toxicity testing monitoring data are then evaluated against
the trigger criteria shown in Table 8.1 and Table H-1 (for sediment triad data) of the MRP (SFBRWQCB
2009) to provide a preliminary identification of potential stressors. The results of the stressor
assessment will then be used in follow-up efforts to plan and implement source identification projects.

4.1 Statement of Data Quality

A comprehensive QA/QC program was implemented by the RMC participants, covering all aspects of the
regional/probabilistic 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 RMC field crews are summarized below.

4.1.1 Bioassessment

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 skipped along the reach due to physical
limitations or obstructions. During the BMI taxonomic analysis, some minor counting discrepancies were
noted between the original BioAssessment Services results and the QA recount conducted by the
California Department of Fish and Game (CDFG). Collection of algae samples was difficult or impossible
at several sites due to varying levels of algal growth, making it hard to collect a distinguishable clump for
analysis. EcoAnalysts, the algae taxonomy laboratory, reported low sample counts for soft algae in some
cases, leading to a projected increase in processing costs.

4.1.2 Sediment Chemistry

Several issues were reported by the analytical laboratory (Caltest), and the sediment chemistry data
were qualified accordingly. These issues included:

e Low level contamination noted in the Method Blank (Arsenic, Chromium)

e Some Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries were not calculated due to the
high native concentration in the sample selected for MS/MSD versus the laboratory spike
concentration (Copper, Chromium, Nickel)

e Low Matrix Spike recovery was noted due to possible matrix interference in the QC sample
(Arsenic)
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High Matrix Spike recovery was noted due to possible matrix interference in the QC sample
(Lead).

Several organochlorine pesticide compounds were not included in the spike mix: 2,4'-DDD, 2,4'-
DDE, 2,4'-DDT, cis-Chlordane, trans-Chlordane and Heptachlor epoxide.

Matrix Spike recoveries were outside control limits: (Lindane, 4,4'DDT)

Percent solids analyses on the as-received sediments were performed past regulatory holding
time.

LIMS 'Acodes' did not originally include 2,4 DDD, 2,4 DDT, 2,4 DDE as these were not standard
compounds that reported by the laboratory under EPA method 8081, and the original analysis
did not include these three compounds; the holding time violation is noted/qualified.

Many laboratory reporting limits (RL) are 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.

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

Laboratory report lists the maximum (relative percent difference) RPD for metals as 30% while
the RMC QAPP lists 25%.

Synthetic Organics in the sediment laboratory report lists the maximum RPD as 30% for most
analytes and 40% for others. However, the RMC QAPP lists the Measurement Quality Objective
(MQO) as less than 25% RPD.

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

4.1.3 Water Chemistry

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

RMC field crews noted numerous instances where free chlorine was measured with the Hach
field kits at levels equal to or higher than total chlorine. Alternative (colorimetric) methods are
being evaluated for future field work to improve chlorine measurement accuracy and validity.

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.

Ash Free Dry Mass (AFDM) was not included in the initial laboratory reports or electronic data
deliverables (EDDs) from Caltest; revised laboratory reports and EDDs were provided with AFDM
results included.

4.1.4 Sediment Toxicity

For several sediment toxicity samples, during laboratory testing for chronic toxicity of ambient sediment
to Hyalella azteca, the dissolved oxygen level dropped below 2.5 mg/L during testing. It was observed
that some samples had an abundance of algae, which could lead to DO depletion. In these cases,
aeration was initiated, as well as increased frequency of DO measurement at the laboratory, to minimize
the time that test animals were subject to low DO concentrations. These adjustments follow procedures
outlined in the EPA testing manual. For samples in which the DO level dropped below 2.5 mg/L, it is
surmised that hypoxia could have had a role in the significantly reduced survival observed for Hyalella

azteca.
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4.1.5 Water Toxicity

Several aquatic toxicity samples 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 re-tested using a modified approach per Geis et al. (2003). BASMAA will request
approval to routinely apply the modified Geis technique to avoid the reoccurrence of this type of
interference.

4.2 Condition Assessment

This section addresses the RMC core management question “What is the condition of aquatic life in
creeks in the RMC area; are aquatic life beneficial uses supported?” Statistical properties of the
aquatic life use indicators used for this condition assessment -- benthic macroinvertebrates, and algae --
that were observed at the set of RMC sites sampled in WY 2012 are reported in sections 4.2.1 and 4.2.2,
and discussed in relation to aquatic life beneficial uses designated by the SF Bay RWQCB (Table 4-1) in
section 4.2.3. Due to the relatively small sample size after this first year of implementing the RMC
regional probabilistic monitoring design, results are presented only in terms of their comparative
statistical ranges within urbanized and non-urbanized portions of the RMC area. Future reports will
provide additional analysis at the Countywide Program level.

4.2.1 Benthic Macroinvertebrate Metrics

BMI metrics for 60 sites sampled within the RMC area in the spring index period of Water Year 2012
(nominally April 15 — June 15, 2012) exhibited a wide range of scores (Figures 4-1, 4-2, Attachment C).
Fifty-two percent (15/29) of the BMI metrics demonstrated statistically significant differences between
urban and nonurban areas (Table 4-2). However, only three of these comparisons passed the
Kolmogorov-Smirnov normality test. This result means that in these cases the assumption of data
exhibiting a normal distribution has been violated, thus respective statistical significances lack potential
power (desired test power = 0.8; less power indicates a lower likelihood of detecting a difference when
one actually exists), as indicated by the power statistic in Table 4-2. No transformations were performed
as visual examination of the distributions confirmed great difference between the data by land use
(Figures 4-2 A,B,C).

The following BMI metrics significantly differed between urban and nonurban areas:
e All (8/8) species richness metrics;
e One of five composition metrics (i.e., Shannon Diversity Index);
e Two of five tolerance metrics (i.e., number of intolerant taxa and tolerant taxa); and,
e Four of eight functional feeding group metrics (i.e., percent collector-gatherers, percent

collectors, percent scrapers, and percent non-gastropoda scrapers.

These results consistently indicate that the biological conditions of creeks in urban areas of the RMC, as
reflected by BMI metrics, are lower than in nonurban areas. Specifically, these results indicate that BMI
species richness, by many measures, is greater in nonurban than in urban areas. The significantly lower
number of sensitive/pollutant-intolerant taxa and the greater number of taxa tolerant of pollutants in

' Due to late spring 2012 rains, bioassessment monitoring was conducted as late as June 20, 1012.
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urban areas similarly indicates lower biological condition in urban compared to nonurban RMC areas.
Lastly, the significantly greater number of generalist species (e.g., collectors and collector-gatherers)
observed at RMC urban sites reflects lower quality habitat due to the fact that these species can
consume a broader range of food materials than specialist species (Cummins and Klug 1979).
Conversely, the significantly greater number of specialized feeders, including predators and scrapers,
that were observed in significantly greater numbers at nonurban RMC sites is indicative of higher quality
habitats.
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Table 4-1. RMC creeks and associated designated beneficial uses listed in the San Francisco Bay Region Basin Plan (SFBRWQCB 2011). Creeks not listed
in Chapter 2 of the Basin Plan do not appear in this table.

Consul-rlr:j;:iavr:a Uses — Aquatic Life Uses - Wﬂnge Recr‘jj:sonal
Site ID s 3| 5|S|2|8|s|d|S|z|5|8|2/5|2|2|2|2/|z
Waterbody < |z |E|0|=|&8|9|H|o|¥|=z|s|z|5|z|3|a|=z|Z=
ALAMEDA COUNTY
205R00110 |Agua Caliente Creek (Zone 6 Line F) E E E E
204R00356 Arroyo de la Laguna E E E E E E E E
204R00100 Arroyo Mocho E E E E E E E E
204R00191 |Arroyo del Valle E E E P E E E E E E
204R00047 Castro Valley Creek E E E E E E
204R00068 | Collier Canyon Creek E E E E E
204R00647 Dry Creek E E E E E
204R00084 | Dublin Creek E E E E
205R00535 Plummer Creek (Zone 5 Line F-1) E E E E E E
204R00639 San Lorenzo Creek E E E E E E E E E E
204R00319 Sausal Creek E E E E E E E
204R00383 Sulphur Creek E E E E
204R00367 |Ward Creek E E E E
204R00455  |Zeile Creek E E E E
CONTRA COSTA COUNTY
203R00039 Cerrito Creek E E E E
543R00137 Deer Creek E E E E E E E E E
207R00011 Grayson Creek E E E E E E E
207R00139 Las Trampas Creek E E E E E E
SaR021 | : el ele|e|e
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Site ID 1353|3528 s |3 =R AR S é 2130l z
Waterbody <|z |z |0 |=|la|g|&|lo|*¥|2|2|«|& || |z|x|*=
ggggggig San Pablo Creek E E E E E E E E* E
207R00247  |Walnut Creek E E E E E E E E
SAN MATEO COUNTY
;82?88222 El Corte de Madera Creek E P E P E E E E
202R00284 Denniston Creek E E E E E E E E E E
204R00232 |Arroyo Ojo de Agua E E E E
202R00072 Pilarcitos Creek E E E E E E E E E E
204R00200 |Polhemus Creek E E E E E
204R00180 |Sanchez Creek E E E E
202R00087 Milagra Creek E E E E E E
202R00024 |Woodhams Creek E E E E E
SANTA CLARA COUNTY

205R00035 Upper Penitencia Creek E E E E E E E E E E
205R00042

;8??83;;? Coyote Creek E E E E E E E E E E
205R00021

ggggggggg Canoas Creek E E E E
205R00241 Upper Silver Creek E E E E E
205R00282 Guadalupe Creek E E E E E E E E E E
205R00099 |Calabazas Creek E E E E E E E
gggﬁgggiz Guadalupe River E E E E E E E E E
205R00026 |Los Gatos Creek E E E E P E P E E E P
205R00131 Lower Penitencia Creek E E E E
205R00227 Matadero Creek E E E E E E E E
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z | | x o | 2| = fa e e | w z| S| I N
site ID El|5|z2|s|2|¢g|ls|2|a|lqr|2|¢e|l=|z|2|2|gle|z2
Waterbody S|z |E|0|=|a&|9Q|&|OC 2 | S|z |5 ||| x|=|=
205R00067 .
205R00234 San Tomas Aquino Creek E E E E E E
205R00058
205R00355 Saratoga Creek E E E E E E E E
205R00115 Stevens Creek E E E E E E E E E E
Notes:
COLD = Cold Fresh Water Habitat NAV = Navigation WARM = Warm Freshwater Habitat
FRSH = Freshwater Replenishment RARE= Preservation of Rare and WILD = Wildlife Habitat
GWR - Groundwater Recharge Endangered Species P = Potential Use
MIGR = Fish Migration REC-1 = Water Contact Recreation E = Existing Use
MUN = Municipal and Domestic Water REC-2 = Non-contact Recreation L = Limited Use.
EST = Estuarine (the Basin Plan assigns this * = “Water quality objectives apply; water contact
beneficial use to slough portions of Plummer recreation is prohibited or limited to protect public
Creek; for this evaluation WARM is presumed health” (SFBRWQCB 2011).

applicable to freshwater portions)
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Figure 4-1. Benthic macroinvertebrate metric values derived from RMC sites sampled in Water Year 2012.
Statistics include minimum (lower whisker), maximum (upper whisker), 25th percentile (lower box), median
(box midline) and 75th percentile (upper box).
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Figure 4-2-A. Richness and Composition metrics compared by land use for benthic macroinvertebrates sampled at RMC sites in Water Year 2012.
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Figure 4-2-B. Tolerance and Functional Feeding Group metrics compared by land use for benthic macroinvertebrates sampled at RMC sites Water Year

2012.
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Figure 4-2-C. Estimated abundance metrics compared by land use for benthic macroinvertebrates sampled at
RMC sites in Water Year 2012.
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Table 4-2. Results of Student T-tests comparing benthic macroinvertebrate metrics between urban and
nonurban land uses within the RMC area. DF = degrees of freedom.

Kolmogorov-Smirnov

Student T-test

I\.lll_etric Metric o =0.05 a=0.05
ype Normal Significant -
Distribution | PV2ue Digfference vaplue tvalue | DF | a,TestPower
Taxonomic Richness Yes 0.284 Yes <0.001 6.623 58 0.050: 1.000
EPT No <0.050 Yes <0.001 7.365 58 0.050: 1.000
" Ephemeroptera No <0.050 Yes <0.001 5.905 58 0.050: 1.000
é Plecoptera No <0.050 Yes <0.001 5.551 58 0.050: 1.000
S Trichoptera No <0.050 Yes <0.001 6.176 58 0.050: 1.000
= Coleoptera No <0.050 Yes <0.001 5.778 58 0.050: 1.000
Predator No <0.050 Yes <0.001 7.222 58 0.050: 1.000
Diptera No <0.050 Yes <0.001 3.65 0.050: 0.949
c EPT Index (%) No <0.050 No 0.237 1.195 58 0.050: 0.092*
:S Sensitive EPT Index (%) No <0.050 No 0.066 1.874 58 0.050: 0.328*
é Shannon Diversity Yes 0.239 Yes <0.001 3.89 58 0.050: 0.972
g Dominant Taxon (%) No <0.050 No 0.097 -1.688 58 0.050: 0.251*
© Non-insect Taxa (%) Yes 0.477 No 0.001 -3.362 58 0.050: 0.902
Tolerance Value Yes 0.249 No 0.053 -1.972 58 0.050: 0.371*
] Intolerant  Organisms
S (%) No <0.050 No 0.080 1.780 58 0.050: 0.288*
% Intolerant Taxa (%) No <0.050 Yes <0.001 5.833 58 0.050: 1.000
= Tolerant Organisms (%) No <0.050 No 0.585 -0.549 58 0.050: 0.050*
Tolerant Taxa (%) No < 0.050 Yes 0.004 -15.328 58 0.050: 0.817
Q Collector-Gatherers (%) Yes 0.202 Yes 0.011 -2.632 58 | 0.050:0.671
3 Collector-Filterers (%) No < 0.050 No 0.485 -0.703 58 | 0.050:0.050*
LED Collectors (%) No < 0.050 Yes <0.001 -3.716 58 | 0.050:0.956
-.g Scrapers (%) No <0.050 Yes <0.001 3.568 58 | 0.050:0.938
E Non-Gastropoda Scraper:
= (%) No < 0.050 Yes <0.001 5.503 58 | 0.050: 1.000
.5 Predators (%) No <0.050 No 0.052 1.985 58 0.050: 0.377*
g Shredders (%) No <0.050 No 0.669 0.43 58 | 0.050:0.050*
2 Other (%) No <0.050 No 0.451 0.759 58 | 0.050:0.050*
- 8 Composite Sample (11
% c | ft2) No <0.050 No 0.172 -1.384 58 | 0.050:0.145*
g E #/ft2 No <0.050 No 0.172 -1.384 58 0.050: 0.145*
w < #/m2 No <0.050 No 0.239 -1.191 58 | 0.050:0.091*

* Indicates less than desired test power statistic of 0.800.
Shaded rows: metrics that passed the Kolmogorov-Smirnov normality test and exhibited significant differences.
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Table 4-3. Results of Student T-tests comparing the Southern California and Northern California Benthic Indices
of Biotic Integrity to each other and urban and nonurban land uses for each within the RMC area.

* Indicates less than desired test power statistic of 0.800.

(Kolmogorov-Smirnov) Student T-test
a=0.05 a =0.05
Normal Significant
Comparison Distribution p-value Difference p-value t-value DF a, Test Power
NorCal v SoCal B-IBI No <0.050 No 0.757 0.31 118 | 0.050:0.050*
NorCal B-18I No <0.050 Yes <0.001 508 | 58 | 0.050:1.000
Urban v Nonurban
SoCal B-1B| No <0.050 Yes <0.001 | -5231 | 58 | 0.050:1.000
Urban v Nonurban

4.2.2 Algae Metric Ranges

Algae metrics for sites sampled within the RMC area in the spring index period (April 15 — June 15, 2012)
of Water Year 2012 exhibited a wide range of scores (Figures 4-3, 4-4, Attachment D) but none of the
three metrics for any of the algae fractions - diatoms, microalgae, and epiphytes - demonstrated
statistically significant differences between urban and nonurban areas (Table 4-4). The low proportion
of epiphyte samples at most nonurban sites precluded these tests from being implemented for all but
the species richness metric. In addition, most tests did not pass the Kolmogorov-Smirnov normality test.
Typically in such cases data must be transformed to pass this test before running a T-test, however,
visual examination of the distributions (Figure 4-3) indicated that taking this step would not change the
T-test results, and therefore no transformations were performed.

In the absence of an available periphyton IBI pertaining to this region, diatom sensitivity and tolerance
to pollutants is presented here in an exploratory data analytical mode. Table 4-5 describes the
associations between dominant diatom taxa represented in each RMC sample and their relative
tolerance for pollutants, including sediment, as associated with diatom motility (e.g., samples with
relatively high percentages of highly motile diatoms likely indicate degraded ecological conditions and
poor habitat quality). The relative presence of pollutant tolerant and intolerant diatom taxa present in
the RMC samples collected in Water Year 2012 is illustrated in Figure 4-3. Pollutant tolerant dominant
diatom taxa comprised a total of 33% of the RMC sample while pollutant intolerant diatom taxa
comprised 27% (Figure 4-4A). The same comparison including only taxa (genus level) present at more
than one site, reduced these relative percentages to 25% for pollutant tolerant taxa and 28% for
pollutant intolerant taxa (Figure 4-4B.)
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Figure 4-3. Species richness metrics for the three algae fractions — diatoms, microalgae, and epiphytes — sampled at RMC sites in Water Year 2012.
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Table 4-4. Results of Student T-tests comparing algae metrics in urban and nonurban land uses within the RMC
area. DF = degrees of freedom.

(Kolmogorov-Smirnov) Student T-test
a=0.05 a =0.05
Algae Normal Significant p-

Fraction Metric Distribution p-value Difference | value t-value DF a, Test Power
Species Richness Yes 0.17 No 0.274 -1.103 58 0.050:0.070*
Diatom Shannon-Weaver No <0.050 No 0.232 -1.209 58 0.050:0.096*
Margalef's Richness Yes 0.317 No 0.278 -1.095 58 0.050:0.068*
Species Richness No <0.050 No 0.185 -1.341 58 0.050: 0.133*
Microalgae | Shannon-Weaver Yes 0.582 No 0.137 -1.508 57 0.050: 0.185*
Margalef's Richness No <0.050 No 0.339 -0.965 56 0.050: 0.050*
Species Richness No <0.050 No 0.246 -1.171 58 0.050: 0.086*

Epiphytes | Shannon-Weaver All Nonurban = NA

Margalef's Richness All Nonurban = NA

* Indicates less than desired test power statistic of 0.800.

Table 4-5. Dominant diatom taxa by relative pollutant tolerance and motility.

Pollutant Pollutant Relative
Dominant Taxa Intolerant Tolerant Motility
Amphora pediculus X
Achnanthidium minutissimum X
Nitzschia inconspicua X High
Nitzschia solita X High
Nitzschia amphibia X High
Nitzschia desertorum X High
Nitzschia microcephala X High
Cocconeis placentula var. euglypta X
Bacillaria paradoxa X High
Fragilaria capucina var. mesolepta X
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Figure 4-4. A) Dominant diatom taxa sampled at RMC sites in Water Year2012. B) Dominant diatom taxa sampled at more than one RMC site in Water
Year 2012. Green-hued pie slices indicate sensitive species intolerant to pollutants; Orange-hued pie slices indicate species more tolerant of pollutants

including fine sediment (Blinn & Herbst 2003; Herbst & Blinn 2008).
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4.2.3 Benthic Index of Biological Integrity Score Ranges

The ranges in B-IBI scores using both the Southern California and the Northern California indices were
similar, 0 — 81 and 8 — 80, respectively (Table 4-6). It is important to note for discussion of all B-IBI
results in this report that currently no finalized B-IBI exists for the San Francisco Bay Area. Therefore,
comparisons made here using these available analytical tools that were developed for other regions®® of
the state, are considered to be exploratory and provisional.

Scores calculated using the NorCal and SoCal B-IBIs did not differ significantly (see Figures 4-5 and 4-6,
Table 4-7), however, differences between scores in urban and nonurban RMC areas calculated using
both B-IBIs were significantly different (Table 4-7). Using the SoCal B-IBI, 43% of the sites scored in the
very poor condition category, 32% in the poor category, 12% in the fair category, 10% in the good
category, and 3% in the very good category (Table 4-6). All nonurban sites scored in the top condition
category achieved (either good or very good) for each County.

® The regions from which data used to develop both the NorCal IBI and the SoCal IBI exhibit some similar characteristics to parts of the San
Francisco Bay Area but neither is considered to represent the full range of ecological conditions characteristic of this region.
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Table 4-6. Southern California and Northern California Benthic Indices of Biotic Integrity scores for RMC sites sampled in Water Year 2012 (N=60). Flow
class: P = perennial; NP = non-perennial; U=unknown. Coldwater (COLD) and warmwater (WARM) aquatic life uses; X* assumes presumptive use as not all
waterbodies are listed in the Basin Plan.

SoCal B-IBI Condition Categories

. NorCal SoCal
storm- Flow | >ided B-BI | B-IBI | Very | Poor: | Fair: R
water Site Names Site IDs Land Use Concrete . . : " | Good: | Good:
B Class Channel COLD | WARM Final Final | Poor: 20- 40- . .
Score Score | 0-19 39 59 100
ACCWP NA (Line G-2) 204R00596 Urban P no X* 11 3 X
ACCWP Sulphur 204R00383 Urban P no X 14 7 X
ACCWP Arroyo de la Laguna 204R00356 Urban P no X X 15 9 X
ACCWP Arroyo Mocho 204R00100 Urban NP no X X 16 11 X
ACCWP Line 5-F-1 205R00535 Urban P no X* 20 11 X
ACCWP Big Canyon Cr, Line 7-J-1 204R00340 Urban P no X* 21 13 X
ACCWP Line 3A-D 204R00583 Urban P no X* 16 14 X
ACCWP Collier Channel, Line 7-M | 204R00068 Urban P no X 19 16 X
ACCWP Dublin Creek 204R00084 Urban P no X 19 17 X
ACCWP San Lorenzo 204R00639 Urban P yes X X 25 17 X
ACCWP unknown 205R00430 Urban P yes X* 23 17 X
ACCWP Arroyo Valle 204R00191 Urban P no X X 20 21 X
ACCWP unknown 204R00303 Urban P no X* 25 23 X
ACCWP unknown 204R00391 Urban P no X* 29 23 X
ACCWP Castro Valley 204R00047 Urban P yes X X 19 24 X
ACCWP Agua Caliente 205R00110 Urban P no X 33 36 X
ACCWP Zeile 204R00455 Urban P no X 40 37 X
ACCWP Dry 204R00647 Urban P no X 51 47 X
ACCWP Sausal 204R00319 Urban P no X 56 54 X
ACCWP Ward 204R00367 Urban P no X X 53 61 X
CCCWP Deer 543R00137 Urban U no X* 9 0 X
CCCWP Dry 544R00025 Urban P no X* 9 3 X
CCCWP Las Trampas 207R00139 Urban P no X X 9 7 X
CCCWP Grayson 207R00011 Urban P yes X X 15 13 X
CCCWP San Pablo 206R00215 Urban U no X X 23 19 X
CCCWP Walnut 207R00247 Urban U yes X X 21 21 X
CCCWP Cerrito 203R00039 Urban P no X 24 23 X
CCCWP San Pablo 206R00155 Urban P no X X 30 24 X
CCCWP Marsh 543R00219 | Nonurban P no X* 41 43 X
CCCwP Marsh 543R00245 | Nonurban U no X* 36 43 X
SMCWPPP | Arroyo Ojo de Agua Trib. | 204R00244 Urban P yes X 13 13 X
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SoCal B-IBI Condition Categories

S 3-sided NorCal | SoCal . Very
water Site Names Site IDs Land Use Flow Concrete B.- 1Bl B.- e Good: | Good:
BT Class Channel COLD | WARM Final Final | Poor: 20- 40- 6079 80-
Score Score | 0-19 39 59
100
SMCWPPP | Polhemus 204R00200 Urban P no X 33 23 X
SMCWPPP | Arroyo Ojo de Agua 204R00232 Urban P no X X 33 24 X
SMCWPPP | Sanchez 204R00180 Urban P no X X 29 26 X
SMCWPPP | Denniston 202R00284 Urban P no X X 54 59 X
SMCWPPP | Milagra 202R00087 Urban P no X X 50 63 X
SMCWPPP | Pilarcitos 202R00072 | Nonurban P no X X 64 70 X
SMCWPPP | Woodhams 202R00024 | Nonurban P no X 70 76 X
SMCWPPP | Corte Madera 205R00088 Urban P no X 66 76 X
SMCWPPP | Corte Madera 205R00168 Urban P no X X 73 76 X
SCVURPPP | Canoas 205R00090 Urban P yes X X 8 0 X
SCVURPPP | Canoas 205R00154 Urban P no X X 5 0 X
SCVURPPP | San Thomas Aquino 205R00067 Urban P no X X 15 6 X
SCVURPPP | Stevens 205R00115 Urban p no X X 21 7 X
SCVURPPP | Guadalupe 205R00346 Urban P no X X 14 10 X
SCVURPPP | Coyote 205R00291 Urban P no X X 14 13 X
SCVURPPP | Coyote 205R00042 Urban P no X X 18 16 X
SCVURPPP | Lower Penitencia 205R00131 Urban P no X X 21 19 X
SCVURPPP | Upper Silver 205R00241 Urban P no X X 15 19 X
SCVURPPP | Guadalupe 205R00259 Urban P no X X 20 21 X
SCVURPPP | Upper Penitencia 205R00035 Urban P no X* 23 23 X
SCVURPPP | Los Gatos 205R00026 Urban P no X X 25 27 X
SCVURPPP | Calabazas 205R00099 Urban P no X 33 31 X
SCVURPPP | Coyote 205R00218 Urban P no X 23 33 X
SCVURPPP | Matadero 205R00227 Urban P no X X 35 34 X
SCVURPPP | San Thomas Aquino 205R00234 Urban P no X 38 39 X
SCVURPPP | Guadalupe Cr 205R00282 Urban P no X X 44 41 X
SCVURPPP | Saratoga 205R00355 Urban P no X X 39 44 X
SCVURPPP | MF Coyote 205R00021 | nonurban NP no X X 68 81 X
SCVURPPP | Saratoga 205R00058 | nonurban P no X X 80 81 X

45




RMC Regional Urban Creeks Status Monitoring Report

/1 Northern California
[/ Southern California

100
w0
o
(@]
& °
80 o
2 ° o ° jr
2 ¢
E o
Q601 g
XS]
[a]
©
X 40 .
g T
£
Q
£
g 20
é, T
0 é 3
All Urban Nonurban

Figure 4-5. Northern and Southern California benthic macroinvertebrate Index of Biotic Integrity scores for all
sites (N=60), sites classified as urban (N=54) or nonurban (N=6) sampled in Water Year 2012.

Table 4-7. Results of Student T-tests comparing scores from the Southern and the Northern California
Benthic Indices of Biotic Integrity, and comparing scores from both Indices by land use (urban and nonurban)
for samples collected in the RMC area in Water Year 2012.

(Kolmogorov-Smirnov) Student T-test
a = 0.05 a = 0.05
Normal Significant
Comparison Distribution p-value Difference p-value t-value DF a, Test Power
f‘;’lca' v NorCal &- No <0.050 No 0.757 0.31 118 | 0.050:0.050*
| B-1BI
SoCa No <0.050 Yes <0.001 | -5.231 | 58 0.050: 1.000
Urban v Nonurban
NorCal B-1B No <0.050 Yes <0.001 -5.08 58 0.050: 1.000
Urban v Nonurban

4.2.4 Analysis of Condition Indicators

To address the question “Are aquatic life beneficial uses supported in the RMC area?”, biological
condition scores derived from the SoCal B-IBI were compared to the WARM and COLD aquatic life uses
designated by the SF Bay RWQCB (SFBRWQCB 2011) (see Table 4-6). As discussed above, in the absence
of an available B-IBI developed for the San Francisco Bay Region, the SoCal B-IBI was used to assess the
condition of BMI data sampled in the RMC area, and therefore these results should be considered
provisional. In addition to the fact that using the SoCal B-IBI to interpret data from the RMC area may
introduce bias due to the different ecological characteristics of the respective regions, the authors of the
SoCal B-IBI also note that the index was developed specifically for perennial streams and therefore is
also likely to produce results that are slightly biased against non-perennial streams (SFBRWQCB 2012).
Since the RMC data set for Water Year 2012 contained only two non-perennial streams (Table 4-6), this
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factor likely has not greatly influenced the analysis of condition indicators, but should be considered.
Specifically, subsequent evaluations and/or considerations of management actions at these sites and
others in this region should take into account this consideration when interpreting results presented in
this report.

Twenty five percent of the sites that scored in the very poor condition category were associated with a
designated COLD beneficial use. Fewer sites (15%) that scored in the poor condition category were
associated with a designated COLD beneficial use. Since the WARM beneficial use applies to all creeks in
the sample frame, the results for the percent of sites associated with WARM are concordant with the
condition results reported above, e.g., 43% in the very poor condition category, and 32% in the poor
condition category. It is important to note that the B-IBI scoring is not directly linked to the distinction
between COLD and WARM beneficial uses, as COLD is explicitly associated with a specific guild or
taxonomic group of fishes whereas WARM is associated with general support for all aquatic life forms.

Very Poor Condition Category

Of the 26 sites that scored in the “very poor” B-IBI condition category, 15 (58%) were designated with a
COLD beneficial use. A total of 5 of the 26 sites (19%) are three-sided** concrete channels, which would
not be expected to score well for biological condition using any index. Another site that scored in very
poor condition category is non-perennial, and thus its score is likely negatively biased due to the
inherent nature of the assessment tool (see Section 3.4.1). As considerations of future stressor
identification projects move forward, Permittees should consider these aforementioned factors.

Poor Condition Category

Of the 19 RMC sites that exhibited a “poor” B-IBI condition category, 9 (47%) are located in waterbodies
with a designated COLD beneficial use. A total of 2 of 19 (11%) RMC sites that scored in this B-IBI
category are three-sided concrete channels. These factors should be considered when prioritizing future
studies and projects.

Fair, Good, and Very Good Categories

Twenty-five percent (15/60) of the RMC sites were classified in either the fair, good, or very good
condition categories using the SoCal B-IBI, indicating substantial support for the associated designated
aquatic life uses. None of these sites occurred in three-sided concrete channels, however, other degrees
of channel modification exist for some. One of these sites one was a non-perennial site in a nonurban
area.

4.3 Stressor Assessment

This section addresses the question: “What are major stressors to aquatic life in the RMC area?“ 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 ldentification). 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 Identification Projects per Provision C.8.d.i. The physical, chemical and toxicity
testing data produced by RMC participants during Water Year 2012 were compiled and evaluated, and
analyzed against these 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.

L A full review of channel modification at these RMC sites has not yet been conducted. The consideration of fully concretized channels is a
conservative initiation into this line of inquiry that will be deepened at a later date.
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4.3.1 Stressor Indicator Ranges

Physical Habitat Parameters

Box plots of selected physical habitat (PHab) metrics are presented in Figure 4-7. PHab
metrics/endpoints varied dramatically among urban sites. Currently, no criteria or triggers exist for
examination of PHab data in the context of water quality or biological conditions. Rather, the effects of
physical habitat on biological condition will be evaluated in the future in the context of planning for
stressor/source identification projects. PHab data presented in this report are therefore only included
for illustrative purposes.
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Figure 4-6. Distribution Box plots for selected Physical Habitat metrics for urban and non-urban areas.
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Water Chemistry Parameters

Table 4-8 provides a summary of descriptive statistics for the nutrients and related conventional
constituents collected in association with the bioassessments in receiving waters. For the purposes of
data analysis and comparison to water quality thresholds (see Stressor Analysis section, below), Total
Nitrogen was calculated as the sum of nitrate + nitrite + Total Kjeldahl Nitrogen (TKN).

Table 4-8. Descriptive statistics for water chemistry results collected at RMC sites during Water Year 2012.

“Nutrients” N N2 RL Min Max Max Detected Mean
Chloride 60 60 7.7 410 410 73.7
Chlorophyll a 60 41 <200 <61,000 7,000 2,383
Dissolved Organic Carbon 60 60 0.99 44 a4 4.64
Ammonia as N 60 46 <0.044 0.55 0.55 0.11
Nitrate as N 60 53 <0.016 7.5 7.5 0.64
Nitrite as N 60 32 <0.002 0.19 0.19 0.02
Nitrogen, Total Kjeldahl 60 60 0.11 3.2 3.2 0.51
OrthoPhosphate as P 60 56 <0.005 0.31 0.31 0.08
Phosphorus as P 60 58 <0.005 0.35 0.35 0.09
Suspended Sediment Concentration 59 46 <1.5 68 68 9.93
Silica as Si02 60 60 8.9 68.3 68.3 21.2

Water and Sediment Toxicity Testing

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, in the tables that follow,
samples that are identified by the lab as toxic (based on statistical comparison of samples vs. Control at
p = 0.05) are further 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).

The toxicity testing results are therefore presented in context of the following three groups: 1) wet
season water samples, 2) dry season water samples, and 3) dry season sediment samples. All samples
were collected within receiving waters (i.e., creeks) at sites where bioassessments were conducted.

For each of these groups, the results are first presented in a table indicating which samples were found
to be toxic by virtue of a statistically significant difference from the Control as determined by the
laboratory. Detailed results are then presented in a subsequent table for the toxic samples, along with

? 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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an assessment as to whether the toxic effect was less than 50% of the Control for water samples or
more than 20% less than the Control for sediment samples.

Wet Season Water Toxicity

Ambient water samples were collected from 10 sites throughout the region during storm events in
March, 2012, and tested for toxic effects using four species: an aquatic plant (Selenastrum
capricornutum), two aquatic invertebrates (Ceriodaphnia dubia and Hyalella azteca), and one fish
species (Pimephales promelas or fathead minnow). Table 4-9 provides a summary of wet season toxicity
testing results for these samples. Regionwide, one sample was found to be toxic to Ceriodaphnia dubia,
and three samples were toxic to Hyalella azteca. The toxic Ceriodaphnia dubia sample was significantly
different than the Control only for the “chronic” testing endpoint (reproduction). In water samples,
Hyalella azteca are tested only for the “acute” (survival) testing endpoint.

Four wet weather samples were found to be toxic to fathead minnows. Of those four, two met the
criteria for the chronic endpoint (growth) and two met the acute endpoint criteria (survival). Three of
the four 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”. In those three cases, the samples were re-tested using a method
developed to minimize PRM interference (Geis et al., 2003). In all three cases, no toxic response was
observed, as discussed below.

Table 4-9. Summary of Water Year 2012 wet season water toxicity results.

Wet Season Water Samples Toxicity relative to the Lab Control treatment?

County/ Sa mPIe Collection Date o.f Self.jnastrum A Hyalella Fathead Minnow
Program Station Date Analysis capricornutum azteca

Growth Survival | Reproduction | Survival | Survival | Growth
ACCWP 204R00047 | 3/14/2012 | 3/15/2012 No No No Yes No Yes *
ACCWP 204R00084 | 3/14/2012 | 3/15/2012 No No No No No No
ACCWP 204R00100 | 3/14/2012 | 3/15/2012 No No No No Yes * No
Cccwp 207R00011 | 3/14/2012 | 3/15/2012 No No No Yes No No
CCCWP 544R00025 | 3/14/2012 | 3/17/2012 No No No Yes No No
SCVURPPP | 205R00026 | 3/17/2012 | 3/17/2012 No No No No Yes * No
SCVURPPP | 205R00035 | 3/16/2012 | 3/17/2012 No No No No No No
SCVURPPP | 205R00042 | 3/17/2012 | 3/17/2012 No No No No No No
SMCWPPP | 202R00087 | 3/17/2012 | 3/17/2012 No No No No No Yes
SMCWPPP | 202R00088 | 3/17/2012 | 3/17/2012 No No Yes No No No

* PRM was observed in multiple replicates for this stormwater sample; toxicity was not observed in re-tests using Geis technique
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Table 4-10 provides detailed results for RMC Water Year 2012 wet weather receiving water samples
found to be toxic relative to the laboratory control. The samples from sites 204R00047, 543R00079, and
544R00201 exhibited Hyalella azteca survival that was less than 50% of the control, and the sample from
site 202R00088 exhibited toxicity to Ceriodaphnia dubia, with reproduction measured at less than 50%
of the Control. Per MRP Table 8.1, resampling at these sites for these species should occur to better
determine the persistence of water toxicity.

Table 4-10. Comparison between laboratory control and receiving water sample toxicity results (Hyalella azteca
and Ceriodaphnia dubia) for RMC samples collected in the Water Year 2012 wet season, in the context of MRP
trigger criteria.

10-Day Mean Comparison to
County/ Test Inltl'atlon Smeeresre Treatment/ Mean % Reproduction MRP Table 8.1
Program Date (Time) Sample ID . (# neonates/ ) .
Survival Trigger Criteria
female)
3/15/12 (1430) Lab Control 100 NA
ACCWP
3/15/12 (1430) 204R00047 48* < 50% of Control
3/15/12 (1430) Hyalella azteca Lab Control 100 NA NA
3/15/12 (1430) 207R00011 32* < 50% of Control
cccwe 3/15/12 (1700) Lab Control 94 NA
3/15/12 (1700) 544R00025 o* < 50% of Control
3/25/12 (1400) . . . Lab Control 100 33.1 NA
SMCWPPP Ceriodaphnia dubia
3/25/12 (1400) 202R00088 100 16.3* < 50% of Control

* The response at this test treatment was significantly less than the Lab Control at p < 0.05

Table 4-11 provides detailed results for the fathead minnow tests that were noted to have statistically
different results from laboratory Controls, as well as the results of re-testing using a version of the Geis
technique. In three of the four cases, the original fathead minnow tests were found to be affected by
PRM interference, based on visual examination of test organisms by the testing laboratory. When re-
tested using a technique designed to prevent PRM interference (Geis et al.,, 2003), toxicity was not
observed in these samples, confirming the original determination of PRM interference in the initial tests.

As indicated in Table 4-11, while significantly less than the associated Control values (via statistical

comparison at p=0.5), the affected results were not less than the associated MRP threshold of less than
50% of the Control values for either survival or biomass growth.
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Table 4-11. Comparison between laboratory control and receiving water sample toxicity results for Fathead
Minnow for RMC samples collected in the Water Year 2012 wet season, in the context of MRP trigger criteria.

Test o Mean Comparison to MRP Table 8.1 Trigger
'Eroou':!yr'/‘ Initiation Tsr::‘tn:ee“;/ gena’:’:; Biomass Criteria; Identification of PRM effects and
g Date (Time) P Value (mg) PRM Method Re-tests

3/15/12

(1450) Lab Control 100 0.52 NA

3(/1255/3)2 204R00047 95 (a) 0.42* Not < 50% of Control; PRM noted

3(/1155/01)2 204R00100 72.5* (a) 0.46 Not < 50% of Control; PRM noted
ACCWP

3/23/12 Lab Control 100 0.27 NA

(1500) :

3(/12530/01)2 204R00047 90 0.29 PRM method re-test (Geis et al., 2003)

3(/1252/3)2 204R00100 100 0.34 PRM method re-test (Geis et al., 2003)

3/17/12

(1700) Lab Control 97.5 0.5 NA

3(/1177({3)2 205R00026 75%* (a) 0.44 Not < 50% of Control; PRM noted
SCVURPPP 3/17/12

(1700) Lab Control 100 0.42 NA

3(/11770/01)2 205R00026 90 0.37 PRM method re-test (Geis et al., 2003)

3/17/12

(1700) Lab Control 97.5 0.5 NA
SMCWPPP

3(/11770/;)2 202R00087 90 0.43* Not < 50% of Control

* 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

Dry Season Water Toxicity

Water samples were collected during the summer 2012 period from the same ten sites where wet
season sampling occurred, and were again tested for toxicity using the same four aquatic species. The
results are summarized in Table 4-12. In comparisons to the control samples, only one Hyalella sample
was found to be toxic. For this sample, the measured 10-day mean survival was 92%, compared to 100%
for the Control, and therefore, the sample result was not greater than the trigger included in the MRP
(i.e., less than 50% of the Control).

52




Water Year 2012

Table 4-12. Summary of Water Year 2012 dry season water toxicity results.

Dry Season Water Samples Toxicity relative to the Lab Control treatment?
County/ Sample Collection Date of Selejnastrum Ceriodaphnia dubia T Fathead Minnow
Program Station Date Analysis capricornutum azteca
Growth Survival |Reproduction | Survival | Survival |Growth
ACCWP 204R00047 7/25/2012 7/26/2012 No No No No No No
ACCWP 204R00084 7/25/2012 7/26/2012 No No No No No No
ACCWP 204R00100 7/25/2012 7/26/2012 No No No No No No
CCCWP 207R00011 7/25/2012 7/26/2012 No No No No No No
CCCWP 544R00025 7/25/2012 7/26/2012 No No No No No No
SCVURPPP 205R00026 7/25/2012 7/26/2012 No No No No No No
SCVURPPP 205R00035 7/25/2012 7/26/2012 No No No Yes * No No
SCVURPPP 205R00042 7/25/2012 7/26/2012 No No No No No No
SMCWPPP 202R00087 7/25/2012 7/26/2012 No No No No No No
SMCWPPP 202R00088 7/25/2012 7/26/2012 No No No No No No

Dry Season Sediment Toxicity

During the dry season, sediment samples were collected at the same ten sites and tested for both
sediment toxicity and an extensive list of sediment chemistry constituents. For 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.

The results of the summer 2012 sediment toxicity testing are summarized in Table 4-13. Four of the ten
samples were determined to be toxic to Hyalella for the acute endpoint (survival). No chronic endpoint
results indicated chronic toxicity at any sites.

Table 4-13. Summary of Water Year 2012 dry season sediment toxicity results.

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

County/ Sample . .

Progra‘:n Statirc’m Collection Date Analysis Survival Growth
ACCWP 204R00047 7/25/2012 7/28/2012 Yes N/A*
ACCWP 204R00084 7/25/2012 7/28/2012 No No
ACCWP 204R00100 7/25/2012 7/28/2012 No No
CCCWP 207R00011 7/25/2012 7/28/2012 Yes N/A*
CCCWP 544R00025 7/25/2012 7/28/2012 Yes N/A*
SCVURPPP 205R00026 7/25/2012 7/28/2012 No No
SCVURPPP 205R00035 7/25/2012 7/28/2012 No No
SCVURPPP 205R00042 7/25/2012 7/28/2012 Yes N/A*
SMCWPPP 202R00087 7/25/2012 7/28/2012 No No
SMCWPPP 202R00088 7/25/2012 7/28/2012 No No

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

Detailed results of both the water and sediment samples identified as having toxic effects from the 2012
dry season samples are shown in Table 4-14, along with comparisons to the relevant trigger criteria from
MRP Tables 8.1 and H-1. In all five cases (one water sample and four sediment samples), the toxic effect
involved Hyalella survival. In three of the five cases the test results did not meet the MRP trigger criteria
of less than 50% of Control (water samples) or more than 20% less than Control (sediment samples). In
the other two cases, sediment toxicity results were more than 20% less than the control, meeting the
Table H-1 sediment threshold.
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Table 4-14. Detailed water and sediment toxicity results for toxic dry season Hyalella azteca tests

T Test Initiation Treatment/ Mean % Mean Dry Comparison to MRP Tables
v g Date (Time) Sample ID Survival Weight (mg) 8.1 and H-1 Trigger Criteria
WATER
7/2
SCVURPPP /26/12 (1515) Lab Control 100 NA NA
7/26/12 (1515) 205R00035 92* NA Not < 50% of Control
SEDIMENT
7/28/12 (1215) Lab Control 96.3 0.23 NA
ACCWP
7/28/12 (1215) 204R00047 88.8* 0.24 Not more than 20% < Control
7/28/12 (1215) Lab Control 96.3 0.23 NA
CCccwp 7/28/12 (1215) 207R00011 43.8% 0.09 More than 20% < Control
7/28/12 (1215) 544R00025 60* 0.23 More than 20% < Control
7/28/12 (1215) Lab Control 98.8 0.25 NA
SCVURPPP o,
7/28/12 (1215) | 205R00042 80* 0.29 Elc());tTo(Tre than 20% <

* The response at this test treatment was significantly less than the Lab Control treatment response at p < 0.05.

Sediment Chemistry Parameters
Descriptive statistics for sediment chemistry data for samples collected in Water Year 2012 are provided
in Table 4-15. Analytes are presented in alphabetical order.

In this compilation of statistics, non-detect data (“NDs”) were substituted with a concentration equal to
1/2 of the respective laboratory reporting limit (RL) as reported by the laboratory, as long as there was
at least one detected value. Some of the calculated numbers may be artificially elevated due to this
method used to account for filling in non-detect data.

Please note that a number of the sediment chemistry constituents required per the list in MacDonald et
al. (2000) required some grouping of analytes. For example, the MacDonald “chlordane” constituent
required the combination of “chlordane, cis” and “chlordane, trans” from the laboratory data, and the
MacDonald “total DDTs” parameter required the aggregation of 6 analytical variants of DDD, DDE and
DDT. The MacDonald list also includes 10 individual PAH compounds, as well as “Total PAHs". For this
report, “Total PAHs” was computed as the sum of all 23 PAH compounds reported by the laboratory.
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Table 4-15. Descriptive statistics for Water Year 2012 sediment chemistry results* (samples collected 7/25/12).

Analyte N N 2 RL Min Max Max Detected Mean
% Solids 10 10 23 82 82 60.00
Acenaphthene 10 0 <14 <610 - <610
Acenaphthylene 10 0 <14 <610 -- <610
Anthracene 10 0 <14 <610 - <610
Arsenic 10 10 0.77 5.4 5.4 3.27
Benz(a)anthracene 10 1 <14 <610 24 <610
Benzo(a)pyrene 10 2 <11 <610 62 <610
Benzo(b)fluoranthene 10 4 <14 <610 110 70.5
Benzo(e)pyrene 10 2 <11 <610 110 84.5
Benzo(g,h,i)perylene 10 2 <14 <610 87 77.3
Benzo(k)fluoranthene 10 1 <8.4 <610 8.4 <610
Bifenthrin 10 8 <0.19 21 21 4.97
Biphenyl 10 0 <14 <610 -- <610
Cadmium 10 10 0.066 0.62 0.62 0.19
Chlordane, cis- 10 0 <1.2 <43 - <43
Chlordane, trans- 10 0 <1.2 <43 - <43
Chromium 10 10 8.5 432 432 75.7
Chrysene 10 1 <14 <610 33 <610
Copper 10 10 8.6 52 52 25.0
Cyfluthrin, total 10 5 <0.19 11 11 2.33
Cyhalothrin, lambda, total 10 1 <0.11 <3.6 0.11 <3.6
Cypermethrin, total 10 2 <0.19 <3.6 1.2 0.76
DDD(o,p'") 10 0 <1.2 <43 - <43
DDD(p,p') 10 2 <1.2 <43 17 7.74
DDE(o,p") 10 0 <1.2 <43 -- <43
DDE(p,p') 10 1 <1.2 240 240 28.6
DDT(o,p") 10 0 <1.2 <43 -- <43
DDT(p,p’) 10 1 <1.2 <43 9.2 6.44
Deltamethrin/Tralomethrin 10 2 <0.19 <3.6 1.5 0.81
Dibenz(a,h)anthracene 10 0 <14 <610 -- <610
Dibenzothiophene 10 0 <14 <610 -- <610
Dieldrin 10 0 <1.2 <43 -- <43
Dimethylnaphthalene, 2,6- 10 2 <14 <610 160 86.9
Endrin 10 0 <1.2 <43 -- <43
Esfenvalerate/Fenvalerate, total 10 1 <0.19 <3.6 0.31 <3.6
Fluoranthene 10 5 <14 <610 380 111
Fluorene 10 0 <14 <610 -- <610
HCH, gamma 10 0 <1.2 <43 - <43
Heptachlor epoxide 10 0 <1.2 <43 -- <43
Indeno(1,2,3-c,d)pyrene 10 1 <8.1 <610 8.1 <610
Lead 10 10 2.9 21 21 9.52
Mercury 10 10 0.0055 0.29 0.29 0.08
Methylnaphthalene, 1- 10 0 <14 <610 -- <610
Methylnaphthalene, 2- 10 0 <14 <610 -- <610
Methylphenanthrene, 1- 10 1 <9.3 <610 9.3 <610
Naphthalene 10 0 <14 <610 -- <610
Nickel 10 10 9.8 301 301 79.2
Permethrin, cis- 10 2 <0.195 5.4 5.4 1.23
Permethrin, Total 10 3 <0.195 7 7 1.59
Permethrin, trans- 10 2 <0.195 <3.6 1.6 0.80
Perylene 10 1 <14 <610 33 <610
Phenanthrene 10 2 <14 <610 140 89.0
Pyrene 10 6 <8 <610 420 115
Total Organic Carbon 10 10 0.15 2.3 2.3 0.97
Zinc 10 10 24 170 170 72.7

Y“N” = number of samples; “N>RL” = number of samples detected above the laboratory reporting limit
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4.3.2 Stressor Analysis

This section provides an analysis of the water and sediment chemistry and toxicity testing results in
comparison to various thresholds included in the MRP. This analysis is intended to provide a means of
identifying potential stressors that may impact beneficial uses at the creek status monitoring locations.

Water Chemistry Parameters

Per MRP Table 8.1, the trigger criterion (“Results that Trigger a Monitoring Project in Provision C.8.d.i)
for the “Nutrients” constituents analyzed in conjunction with the bioassessment monitoring is “20% of
results in one waterbody exceed one or more water quality standard or established threshold.” A search
for relevant water quality standards or accepted thresholds was conducted using available sources,
including the SF Basin Water Quality Control Plan (Basin Plan) (SFBRWQCB 2011), 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), as indicated in Table
4-16.

For ammonia, the standard provided in the SF Bay Basin Plan (p. 3-7) applies to the unionized fraction,
as the underlying criterion is based on unionized ammonia, which is the more toxic form. Conversion of
RMC 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 electrical conductivity.

For chloride, a Secondary Maximum Contaminant Level (MCL) of 250 mg/L applies to those waters with
MUN beneficial use, 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). This same
threshold is additionally established in the Basin Plan (Table 3-7) for waters in the Alameda Creek
watershed above Niles. 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.

» National Recommended Water Quality Criteria. EPA's compilation of national recommended water quality criteria is presented as a summary
table containing recommended water quality criteria for the protection of aquatic life and human health in surface water for approximately 150
pollutants. These criteria are published pursuant to Section 304(a) of the Clean Water Act (CWA) and provide guidance for states and tribes to
use in adopting water quality standards. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm
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Table 4-16. Water quality thresholds available for comparison to Water Year 2012 water chemistry constituents

Frequency/

Sample Parameter | Threshold Units Period Application Source
Unionized ammonia, as N.
. Annual [Maxima also apply to .
Ammonia 0.025 mg/L median Central Bay and u/s (0.16) SF Bay Basin Plan Ch. 3, p. 3-7
and Lower Bay (0.4)]
Chloride 230 mg/L 4-day Freshwater aquatic life USEPA Nat'l. Rec. WQ Criteria
average
Secondary Alameda Creek Watershed SF Bay Basin Plan Ch. 3, Tables
Chloride 250 me/L Maximym above Nilgs and M.UN. 3-5and 3?7; FA Code Title 22;
Contaminant | waters, Title 22 Drinking USEPA Drinking Water Stds.
Level Waters Secondary MCL
. SF Bay Basin Plan Ch. 3, Table 3-
Primary . .
Maximum MUN waters, Title 22 5; CA Code Title 22; USEPA
Nitrate (as N) 10 mg/L Contaminant Drinking Waters, Drinking Drinking Water Stds. Primary
Level waters per federal criteria MCL, USEPA Nat'l. Rec. WQ

Criteria (Human Health)

The comparisons of the measured “Nutrients” data to the thresholds listed in Table 4-16 are shown in
Table 4-17. The results for these three constituents are plotted against the prevailing thresholds in
Figures 4-6 through 4-8. Of the 60 sites monitored, the water quality standard was exceeded at one site
for chloride; no results exceeded the unionized ammonia standard or the nitrate standard. The MRP
Table 8.1 trigger criterion for “Nutrients” (20% of results in one waterbody exceed one or more water
quality standards or applicable thresholds) was therefore considered to be met at only one of the 60

sites.
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Table 4-17. Comparison of water quality (nutrient) data to associated water quality thresholds for Water Year
2012 water chemistry results.

Parameter and Threshold

County/ AI:me:a x:::;:: Chloride Nitrate P ! Oft P * Oft
program | S'CCO% | ppoue | MUN | Ty (@sN) | hreshold/ | >Threshold/
Niles Waterbod Waterbod
25 pg/L 2::;//2'.510 10 mg/L? Y Y
ACCWP 204R00047 25.0 97 NA 0 0%
ACCWP 204R00068 X 10.1 410 NA 1 50%
ACCWP 204R00084 X 0.13 64 NA 0 0%
ACCWP 204R00100 X 2.26 87 NA 0 0%
ACCWP 204R00191 X X 1.25 57 <0.1 0 0%
ACCWP 204R00303 2.46 46 NA 0 0%
ACCWP 204R00319 4.31 24 NA 0 0%
ACCWP 204R00340 X 1.46 160 NA 0 0%
ACCWP 204R00356 X 3.08 110 NA 0 0%
ACCWP 204R00367 1.57 54 NA 0 0%
ACCWP 204R00383 1.46 54 NA 0 0%
ACCWP 204R00391 1.46 93 NA 0 0%
ACCWP 204R00455 1.18 36 NA 0 0%
ACCWP 204R00583 5.70 51 NA 0 0%
ACCWP 204R00596 X 0.67 240 NA 0 0%
ACCWP 204R00639 X 8.97 64 0.056 0 0%
ACCWP 204R00647 0.67 39 NA 0 0%
ACCWP 205R00110 1.15 32 NA 0 0%
ACCWP 205R00430 4.57 80 NA 0 0%
ACCWP 205R00535 0.86 110 NA 0 0%
Ccccwe 203R00039 1.41 38 NA 0 0%
cccwe 206R00155 2.57 23 NA 0 0%
cccwe 206R00215 0.51 97 NA 0 0%
cccwe 207R00011 5.23 80 NA 0 0%
cccwe 207R00139 1.40 40 NA 0 0%
Ccccwe 207R00247 4.05 46 NA 0 0%
cccwe 543R00137 9.49 210 NA 0 0%
cccwe 543R00219 3.57 140 NA 0 0%
cccwe 543R00245 0.19 180 NA 0 0%
cccwe 544R00025 2.30 160 NA 0 0%
SCVURPPP 205R00021 0.43 7.7 NA 0 0%
SCVURPPP 205R00026 X 0.18 16 0.19 0 0%
SCVURPPP 205R00035 2.05 46 NA 0 0%
SCVURPPP 205R00042 4.10 43 NA 0 0%
SCVURPPP 205R00058 0.10 10 NA 0 0%
SCVURPPP 205R00067 9.97 71 NA 0 0%
SCVURPPP 205R00090 5.79 87 NA 0 0%
SCVURPPP 205R00099 0.88 58 NA 0 0%
SCVURPPP 205R00115 0.22 27 NA 0 0%
SCVURPPP 205R00131 8.83 100 NA 0 0%
SCVURPPP 205R00154 0.76 79 NA 0 0%
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Parameter and Threshold

County/ Alca::::a 'i::::‘:rﬁ: Chloride Nitrate Para#r::ters Par?m(:efters
Prograym SO Above MUN (as N) (asN) >Threshold/ | >Threshold/
Niles Waterbod Waterbod

25 pg/L 2:1(;//1510 10 mg/L? Y Y
SCVURPPP 205R00218 0.75 42 NA 0 0%
SCVURPPP 205R00227 1.44 100 NA 0 0%
SCVURPPP 205R00234 2.00 59 NA 0 0%
SCVURPPP 205R00241 5.03 87 NA 0 0%
SCVURPPP 205R00259 0.49 56 NA 0 0%
SCVURPPP 205R00282 0.23 30 NA 0 0%
SCVURPPP 205R00291 0.41 69 NA 0 0%
SCVURPPP 205R00346 1.09 42 NA 0 0%
SCVURPPP 205R00355 4.64 56 NA 0 0%
SMCWPPP 202R00024 2.30 13 NA 0 0%
SMCWPPP 202R00072 X 0.01 17 0.33 0 0%
SMCWPPP 202R00087 0.38 69 NA 0 0%
SMCWPPP 202R00284 X 0.17 27 0.16 0 0%
SMCWPPP 204R00180 0.52 a7 NA 0 0%
SMCWPPP 204R00200 0.98 85 NA 0 0%
SMCWPPP 204R00232 0.96 30 NA 0 0%
SMCWPPP 204R00244 3.75 53 NA 0 0%
SMCWPPP 205R00088 0.26 33 NA 0 0%
SMCWPPP 205R00168 1.70 41 NA 0 0%

# Values >Threshold: 0 2 0
% Values >Threshold: 0% 3% 0%

Overall Number and % of Sites Meeting Trigger Criterion 5 1 2%

1250 mg/L threshold applies for sites with MUN beneficial use and Alameda Creek above Niles per Basin Plan

2 Nitrate threshold applies only to sites with MUN beneficial use

3 Sites where >20% of results exceed one or more water quality standard or established threshold

NA = threshold does not apply
Bolded value is above threshold
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Figure 4-6. Plot of unionized ammonia* with threshold indicated, RMC WY 2012 data.

* calculated from total ammonia, pH, temperature and electrical conductivity
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Figure 4-7. Plot of chloride with Aquatic Life and MUN thresholds indicated, RMC WY 2012 data
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Figure 4-8. Plot of nitrate as N, RMC WY 2012 data (threshold not shown = 10 mg/L; drinking water standard)
Free and Total Chlorine Testing

The results of field testing for free and total chlorine and comparisons to the MRP Table 8.1 trigger
threshold are summarized in Table 4-18. The MRP trigger criterion for chlorine states, “After immediate
resampling, concentrations remain >0.08 mg/L”. There were 69 site measurements for free and total
chlorine in 2012, as the toxicity sites were each tested twice (spring and summer), and one site could
not be measured due to discoloration. Of the 69 measurements in 2012, 26% exceeded the threshold
for free chlorine, and 17% exceeded the threshold for total chlorine. (As noted previously, there appears
to be an issue with the field kits and free chlorine measurements sometimes exceeded total.) Overall,
the percentage of samples exceeding the threshold for free and/or total chlorine was 29%. The
exceedances represent data from 18 sites; two of the toxicity testing sites exceeded the threshold on
both measurement dates.
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Table 4-18. Summary of chlorine testing results in comparison to Municipal Regional Permit trigger criteria.

County/ Program Site Code Sample Date Chlorine, Free | Chlorine, Total Ml'ii?s:::lgdg; r
ACCWP 204R00047 6/6/12 0.12 0.08 Yes
ACCWP 204R00047 7/25/12 0.00 0.04 No
ACCWP 204R00068 5/31/12 0.00 0.04 No
ACCWP 204R00084 5/24/12 0.00 0.10 Yes
ACCWP 204R00084 7/25/12 0.00 0.00 No
ACCWP 204R00100 5/30/12 0.12 0.04 Yes
ACCWP 204R00100 7/25/12 0.12 0.08 Yes
ACCWP 204R00191 5/29/12 0.10 0.00 Yes
ACCWP 204R00303 6/14/12 0.00 0.00 No
ACCWP 204R00319 6/7/12 0.00 0.00 No
ACCWP 204R00340 6/11/12 0.08 0.08 No
ACCWP 204R00356 6/4/12 0.04 0.04 No
ACCWP 204R00367 6/12/12 0.00 0.00 No
ACCWP 204R00383 6/11/12 0.12 0.12 Yes
ACCWP 204R00391 6/6/12 0.02 0.02 No
ACCWP 204R00455 6/13/12 0.10 0.00 Yes
ACCWP 204R00583 6/13/12 0.12 0.16 Yes
ACCWP 204R00596 5/31/12 0.12 0.12 Yes
ACCWP 204R00639 6/19/12 0.04 0.04 No
ACCWP 204R00647 6/18/12 0.00 0.00 No
ACCWP 205R00110 6/18/12 0.00 0.00 No
ACCWP 205R00430 6/5/12 0.04 0.00 No
ACCWP 205R00535 6/20/12 0.02 0.02 No
CCccwp 203R00039 5/14/12 0.00 0.02 No
CCCcwp 206R00155 5/16/12 0.01 0.01 No
CCCcwp 206R00215 5/23/12 0.00 0.00 No
CCCwP 207R00011 5/22/12 0.00 0.00 No
CCCwP 207R00011 7/25/12 0.04 0.02 No
CCCcwp 207R00139 5/17/12 0.12 0.04 Yes
CCCcwp 207R00247 5/22/12 0.03 0.04 No
CCCwP 543R00137 5/15/12 0.00 0.00 No
CCCwP 543R00219 5/21/12 0.04 0.06 No
CCCwP 543R00245 5/21/12 0.04 0.00 No
Ccccwp 544R00025 5/15/12 0.00 0.00 No
CCCcwp 544R00025 7/25/12 0.00 0.12 Yes

SCVURPPP 205R00021 5/16/12 0.02 0.05 No
SCVURPPP 205R00026 5/14/12 0.02 0.00 No
SCVURPPP 205R00026 7/25/12 0.04 0.04 No
SCVURPPP 205R00035 5/24/12 0.20 0.20 Yes
SCVURPPP 205R00035 7/25/12 0.10 0.08 Yes
SCVURPPP 205R00042 5/21/12 0.06 0.06 No
SCVURPPP 205R00042 7/25/12 0.04 0.04 No
SCVURPPP 205R00058 5/15/12 0.04 0.02 No
SCVURPPP 205R00067 6/3/12 0.16 0.12 Yes
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County/ Program Site Code Sample Date Chlorine, Free | Chlorine, Total Ml'ii?s:::lgdg; r
SCVURPPP 205R00090 5/23/12 0.25 0.25 Yes
SCVURPPP 205R00099 5/17/12 0.06 0.07 No
SCVURPPP 205R00115 6/5/12 0.06 0.04 No
SCVURPPP 205R00131 6/3/12 0.16 0.12 Yes
SCVURPPP 205R00154 5/22/12 0.40 0.15 Yes
SCVURPPP 205R00218 5/23/12 0.02 0.02 No
SCVURPPP 205R00227* 6/5/12
SCVURPPP 205R00234 5/15/12 0.02 0.04 No
SCVURPPP 205R00241 5/21/12 0.02 0.02 No
SCVURPPP 205R00259 6/14/12 0.40 0.15 Yes
SCVURPPP 205R00282 5/22/12 0.10 0.06 Yes
SCVURPPP 205R00291 6/13/12 0.05 0.04 No
SCVURPPP 205R00346 6/14/12 0.02 0.02 No
SCVURPPP 205R00355 6/13/12 0.06 0.02 No
SMCWPPP 202R00024 6/6/12 0.00 0.00 No
SMCWPPP 202R00072 5/29/12 0.00 0.02 No
SMCWPPP 202R00087 5/30/12 0.00 0.00 No
SMCWPPP 202R00087 7/25/12 0.04 0.04 No
SMCWPPP 202R00284 6/15/12 0.02 0.00 No
SMCWPPP 204R00180 5/30/12 0.04 0.04 No
SMCWPPP 204R00200 5/31/12 0.05 0.04 No
SMCWPPP 204R00232 6/12/12 0.02 0.02 No
SMCWPPP 204R00244 6/12/12 0.16 0.12 Yes
SMCWPPP 205R00088 6/4/12 0.00 0.00 No
SMCWPPP 205R00088 7/25/12 0.08 0.08 No
SMCWPPP 205R00168 6/4/12 0.00 0.00 No

Number of samples exceeding 0.8 mg/L: 18 12 20
Percentage of samples exceeding 0.8 mg/L: 26% 17% 29%

* Unable to sample at SCVURPPP site 205R00227 due to water discoloration.

Water and Sediment Toxicity Testing

The analysis of toxicity testing results and comparisons to MRP trigger thresholds, as presented in detail
earlier in this section, are summarized in Table 4-19 for those samples that have initially exceeded

thresholds.

The MRP Table 8.1 trigger criterion for water column toxicity stipulates “If toxicity results less than 50%
of control results, repeat sample. If 2nd sample yields less than 50% of control results, proceed to
C.8.d.i.”. Therefore the four water samples indicated in Table 4-19 as having results “< 50% of Control”
should be retested, and a determination should then be made, based on the follow-up tests, as to
whether the results meet the MRP Table 8.1 trigger criteria and should proceed to consideration of a

stressor/source identification project.
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Table 4-19. Overall summary of toxicity results in comparison to Municipal Regional Permit trigger criteria.

Comparison to Table
County/ Test Initiation . . Treatment/ 8.1 (Water) and
Program Date (Time) Species Tested Test Regimen Sample ID Table H-1 (Sediment)
Trigger Criteria
Water
ACCWP 3/15/12 (1430) Hyalella azteca Acute (survival) 204R00047 < 50% of Control
CCCWP 3/15/12 (1430) Hyalella azteca Acute (survival) 207R00011 < 50% of Control
CCCWP 3/15/12 (1700) Hyalella azteca Acute (survival) 544R00025 < 50% of Control
SMCWPPP | 3/25/12 (1400) Ceriodaphnia dubia Chronic (reproduction) 202R00088 < 50% of Control
Sediment
M han 20% <
cccwp 7/28/12 (1215) Hyalella azteca Acute (survival) 207R00011 OrECZnat:olM
0,
CCCWP 7/28/12 (1215) Hyalella azteca Acute (survival) 544R00025 Morectohnatrr‘ozlw’ <

For the sediment toxicity results, any sample that meets the MRP Table H-1 criterion for sediment
toxicity (interpreted as “statistically different than and more than 20 percent less than control”) should
then be compared to the sediment chemistry and bioassessment results for that site. These
comparisons are performed in the Sediment Triad Assessment, which is described in the following
section.

Sediment Chemistry Parameters
Sediment chemistry results are evaluated as potential stressors in three ways, based on the following
criteria from MRP Table H-1:

e Calculation of threshold effect concentration (TEC) 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.

More detail is provided below on each of these three factors. For the sediment chemistry results, any
sample that meets one or more of the above-listed MRP Table H-1 sediment chemistry criteria should
then be compared to the sediment toxicity and bioassessment results for that site. These comparisons
are performed in the Sediment Triad Assessment presented below.

Table 4-20 provides threshold effect concentration (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.

** 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”.
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The number of TEC quotients exceeded per site ranges from a low of 1 to a high of 19, out of 27
constituents included in MacDonald et al. (2000). Nine of the ten sites exceeded the relevant trigger
criterion from MRP Table H-1, which is interpreted to stipulate three or more constituents with TEC
guotients greater than or equal to 1.0. The TEC quotients for each constituent are shown graphically in
plots for each of the ten sites in Attachment E.

Table 4-21 provides PEC quotients for all non-pyrethroid sediment chemistry constituents, and
calculated mean values of the PEC quotients for each site, with the mean PEC quotient highlighted for
sites where mean PEC quotient greater than or equal to 0.5. Two sites meet the MRP Table H-1 action
criteria with a mean PEC greater than 0.5. The mean PEC quotients are shown graphically per site in
Figure 4-9.

Table 4-22 provides a summary of the calculated toxic unit equivalents for the pyrethroids for which
there are published LC50 values in the literature, as well as a sum of calculated toxic unit (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 then summed to produce a total
pyrethroid TU equivalent value for each site. Seven of the ten sites meet the MRP Table H-1 action
criterion with TU sums greater than or equal to 1.0. These results are shown graphically in Figure 4-10.
Only four sites have TU sums that substantially exceed 1.0; in three of these cases the results are due to
elevated bifenthrin concentrations; in the fourth case, the cause is an elevated cyfluthrin concentration.
Scatter plots of the TOC-normalized concentrations of the individual pyrethroids are shown along with
the corresponding LC50 values in Attachment F.

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 reporting limits were substituted for non-detect data so
these statistics could be computed).

Biological Condition Summary for Sites with Sediment Data

Table 4-23 provides a summary of the condition assessment for bioassessment sites that were also
monitored for sediment chemistry and toxicity. All ten sites score in either the Poor or Very Poor
biological condition categories, indicating that they meet the MRP Table H-1 criterion for “Indications of
alterations” in relation to bioassessment results.
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Table 4-20. Threshold Effect Concentration (TEC) quotients for 2012 sediment chemistry constituents. Bolded values indicate TEC quotient > 1.0

Stormwater  Program, ACCWP ACCWP ACCWP Cccwp CCcwpP SCVURPPP SCVURPPP SCVURPPP SMCWPPP SMCWPPP
Site ID 204R00047 | 204R00084 | 204R00100 | 207R00011 | 544R00025 | 205R00026 | 205R00035 | 205R00042 | 202R00087 | 205R00088
Metals (mg/kg DW)

Arsenic 0.32 0.55 0.51 0.21 0.46 0.34 0.17 0.20 0.08 0.49
Cadmium 0.23 0.63 0.08 0.07 0.16 0.10 0.10 0.09 0.10 0.31
Chromium 0.20 0.76 1.34 0.20 0.65 1.89 0.35 1.54 9.95 0.58
Copper 0.70 0.70 0.85 0.27 0.89 0.85 0.82 0.63 1.65 0.54
Lead 0.36 0.59 0.25 0.18 0.36 0.31 0.11 0.26 0.08 0.16
Mercury 0.28 0.21 1.61 0.83 0.14 0.34 0.30 0.36 0.03 0.37
Nickel 0.57 1.32 4.23 0.43 1.15 4.41 0.84 6.61 13.26 2.07
Zinc 1.40 0.79 0.44 0.38 0.74 0.54 0.20 0.39 0.65 0.49
PAHs (ug/kg DW)

Anthracene 2.97 1.31 0.27 3.50 5.33 1.22 0.43 0.35 0.24 0.43
Fluorene 2.20 0.97 0.20 2.58 3.94 0.90 0.32 0.26 0.18 0.32
Naphthalene 0.97 0.43 0.09 1.14 1.73 0.40 0.14 0.11 0.08 0.14
Phenanthrene 0.69 0.37 0.08 0.98 1.50 0.34 0.12 0.10 0.07 0.13
Benz(a)anthracene 1.57 0.69 0.14 1.85 2.82 0.65 0.23 0.19 0.13 0.22
Benzo(a)pyrene 0.41 0.50 0.10 1.33 2.03 0.47 0.16 0.13 0.09 0.07
Chrysene 1.02 0.45 0.09 1.20 1.84 0.42 0.15 0.12 0.08 0.20
Fluoranthene 0.90 0.15 0.04 0.50 0.72 0.07 0.06 0.05 0.03 0.13
Pyrene 2.15 0.36 0.08 1.03 1.56 0.23 0.04 0.10 0.07 0.25
Total PAHs 2.55 1.01 0.22 2.70 4.36 0.96 0.34 0.29 0.20 0.35
Pesticides (ug/kg DW)

Chlordane 13.27 1.79 0.96 5.25 7.72 1.70 0.74 1.23 1.70 1.51
Dieldrin 11.32 1.53 0.82 4.47 6.58 1.45 0.63 1.05 1.45 1.29
Endrin 9.68 1.31 0.70 3.83 5.63 1.24 0.54 0.90 1.24 1.10
Heptachlor Epoxide 8.70 1.17 0.63 3.44 5.06 1.11 0.49 0.81 1.11 0.99
Lindane (gamma-BHC) 9.07 1.22 0.65 3.59 5.27 1.16 0.51 0.84 1.16 1.03
Sum DDD 8.81 4.08 0.64 3.48 5.43 1.13 0.49 0.82 1.13 1.75
Sum DDE 13.61 1.84 0.98 5.38 79.91 1.74 0.76 1.27 1.74 1.55
Sum DDT 10.34 2.91 0.75 4.09 6.01 1.32 0.58 0.96 1.32 1.47
Total DDTs 24.43 7.16 1.76 9.66 57.58 3.13 1.36 2.27 3.13 3.70
Number of constituents 16 12 a 17 19 12 1 6 12 9

with TEC quotient > 1.0
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Table 4-21. Probable Effect Concentration (PEC) quotients for 2012 sediment chemistry constituents. Yellow highlighted cells indicate sites where mean PEC

quotient > 0.5 (trigger threshold per MRP Table H-1); bolded values indicate individual PEC quotients > 1.0.

Stormwater Program, ACCWP ACCWP ACCWP Cccwp CCcwpP SCVURPPP SCVURPPP SCVURPPP SMCWPPP SMCWPPP
Site ID 204R00047 | 204R00084 | 204R00100 | 207R00011 | 544R00025 | 205R00026 | 205R00035 | 205R00042 | 202R00087 | 205R00088

Metals (mg/kg DW)
Arsenic 0.09 0.16 0.15 0.06 0.14 0.10 0.05 0.06 0.02 0.15
Cadmium 0.05 0.12 0.02 0.01 0.03 0.02 0.02 0.02 0.02 0.06
Chromium 0.08 0.30 0.52 0.08 0.25 0.74 0.14 0.60 3.89 0.23
Copper 0.15 0.15 0.18 0.06 0.19 0.18 0.17 0.13 0.35 0.11
Lead 0.10 0.16 0.07 0.05 0.10 0.09 0.03 0.07 0.02 0.04
Mercury 0.05 0.03 0.27 0.14 0.02 0.06 0.05 0.06 0.01 0.06
Nickel 0.27 0.62 1.98 0.20 0.53 2.06 0.39 3.09 6.19 0.97
Zinc 0.37 0.21 0.12 0.10 0.19 0.14 0.05 0.10 0.17 0.13
PAHs (ug/kg DW)
Anthracene 0.20 0.09 0.02 0.24 0.36 0.08 0.03 0.02 0.02 0.03
Fluorene 0.32 0.14 0.03 0.37 0.57 0.13 0.05 0.04 0.03 0.05
Naphthalene 0.30 0.13 0.03 0.36 0.54 0.12 0.04 0.04 0.02 0.04
Phenanthrene 0.12 0.06 0.01 0.17 0.26 0.06 0.02 0.02 0.01 0.02
Benz(a)anthracene 0.16 0.07 0.01 0.19 0.29 0.07 0.02 0.02 0.01 0.02
Benzo(a)pyrene 0.04 0.05 0.01 0.14 0.21 0.05 0.02 0.01 0.01 0.01
Chrysene 0.13 0.06 0.01 0.16 0.24 0.05 0.02 0.02 0.01 0.03
Fluoranthene 0.17 0.03 0.01 0.09 0.14 0.01 0.01 0.01 0.01 0.02
Pyrene 0.28 0.05 0.01 0.13 0.20 0.03 0.01 0.01 0.01 0.03
Total PAHs 0.18 0.07 0.02 0.19 0.31 0.07 0.02 0.02 0.01 0.02
Pesticides (ug/kg DW)
Chlordane 2.44 0.33 0.18 0.97 1.42 0.31 0.14 0.23 0.31 0.28
Dieldrin 0.35 0.05 0.03 0.14 0.20 0.04 0.02 0.03 0.04 0.04
Endrin 0.10 0.01 0.01 0.04 0.06 0.01 0.01 0.01 0.01 0.01
Heptachlor Epoxide 1.34 0.18 0.10 0.53 0.78 0.17 0.08 0.13 0.17 0.15
Lindane (gamma-BHC) 4.31 0.58 0.31 1.70 2.51 0.55 0.24 0.40 0.55 0.49
Sum DDD 1.54 0.71 0.11 0.61 0.95 0.20 0.09 0.14 0.20 0.31
Sum DDE 1.37 0.19 0.10 0.54 8.07 0.18 0.08 0.13 0.18 0.16
Sum DDT 0.68 0.19 0.05 0.27 0.40 0.09 0.04 0.06 0.09 0.10
Total DDTs 0.23 0.07 0.02 0.09 0.53 0.03 0.01 0.02 0.03 0.03
Mean PEC Quotient 0.57 0.18 0.16 0.28 0.72 0.21 0.07 0.20 0.46 0.13
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Figure 4-9. Plot of mean PEC quotient per site, RMC WY 2012 data
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Figure 4-10. Plot of the sum of pyrethroid toxic unit equivalents per site, RMC WY 2012 data
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Table 4-22. Calculated pyrethroid toxic unit equivalents, 2012 sediment chemistry data. Yellow highlighted cells indicate sites where the sum of the
pyrethroid TU equivalents is > 1.0; bolded values indicate individual pyrethroid TUs > 1.0.

pvrethroid | Lcs0 ACCWP ACCWP ACCWP cccwp cccwp SCVURPPP | SCVURPPP | SCVURPPP | SMCWPPP | SMCWPPP
v 204R00047 | 204R00084 | 204R00100 | 207R00011 | 544R00025 | 205R00026 | 205R00035 | 205R00042 | 202R00087 | 205R00088
Bifenthrin | 0.52 1.76 0.37 0.10 1.47 3.30 0.17 0.27 0.04 0.24 0.04
Cyfluthrin | 1.08 0.20 0.08 2.68 0.30 0.13 0.03 0.13 0.02 0.12 0.02
Cypermethrin | 0.38 0.14 0.23 0.15 0.53 0.37 0.08 0.37 0.06 0.34 0.06
Deltamethrin 0.79 0.08 0.11 0.07 0.26 0.18 0.04 0.18 0.03 0.16 0.04
Esfenvalerate | 1.54 0.04 0.06 0.04 0.13 0.09 0.02 0.09 0.01 0.08 0.02
Lambda-Cyhalothrin | 0.45 0.14 0.20 0.12 0.45 0.31 0.07 0.31 0.05 0.29 0.02
Permethrin | 10.83 0.03 0.01 0.01 0.02 0.01 0.01 0.01 0.00 0.01 0.02
Sum of Toxic Unit 2.38 1.06 3.16 3.16 4.40 0.41 1.36 0.22 1.26 0.23
Equivalents per Site
Table 4-23. Summary of bioassessment results, site characteristics, and B-IBI condition categories
Agency/Program Site Name Site ID Land Use Flow Class Ecoregion ID S AL (AIE] CALETE
Score Category
ACCWP Castro Valley 204R00047 Urban P 6 24 Poor
ACCWP Dublin Creek 204R00084 Urban P 6 17 Very Poor
ACCWP Arroyo Mocho 204R00100 Urban NP 6 11 Very Poor
CCCWP Grayson 207R00011 Urban P 6 13 Very Poor
CCCWP Dry 544R00025 Urban P 7 3 Very Poor
SCVURPPP Los Gatos 205R00026 Urban P 6 27 Poor
SCVURPPP Upper Penitencia 205R00035 Urban P 6 23 Poor
SCVURPPP Coyote 205R00042 Urban P 6 16 Very Poor
SMCWPPP Milagra Creek 202R00087 Urban P 6 63 Good
SMCWPPP Corte Madera 205R00088 Urban P 1 76 Good

P = perennial stream; NP = non-perennial stream
Condition categories are based on scoring of bioassessment taxonomic metrics using SoCal B-1BI
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Sediment Triad Analysis
The results of the preceding analysis of sediment-related trigger criteria are presented in Table 4-23,
with the three aspects of the sediment triad summarized by site. As defined in MRP Table H-1, these
results indicate that eight of the ten sites will have some required follow-up action; the only exceptions
being the two sites for which there was neither a bioassessment trigger nor a toxicity trigger.

Table 4-24. Summary of sediment quality triad analysis results, WY 2012 RMC data. Yellow highlighted cells
indicate exceedance of threshold.

Ry ) B-IF! sediment # TFC Mean Sum of | Next Step

e Waterbody Site ID Condition Toxicity Quotients PE'C TU. per MRP

Category >1.0: Quotient Equiv. Table H-1
ACCWP Castro Valley 204R00047 Poor No 16 0.57 2.38 A
ACCWP Dublin Creek 204R00084 | Very Poor No 12 0.18 1.06 A
ACCWP Arroyo Mocho 204R00100 | Very Poor No 4 0.16 3.16 A
CCCWP Grayson 207R00011 | Very Poor Yes 17 0.28 3.16 C
CCCWP Dry 544R00025 | Very Poor Yes 19 0.72 4.40 C
SCVURPPP | Los Gatos 205R00026 Poor No 12 0.21 0.41 A
SCVURPPP | Upper Penitencia 205R00035 Poor No 1 0.07 1.36 A
scvVURrppp | Coyote 205R00042 | Very Poor No 6 0.20 0.22 A
sMcwppp | Milagra 202R00087 Good No 12 0.46 1.26 B
sSMcwpPpp | Corte Madera 205R00088 Good No 9 0.13 0.23 B

Key to Next Steps:

Action Exceeds
Code Bioassessment/ Toxicity/  Next Step per MRP Table H-1
Chemistry Threshold

A Yes/No/Yes (1) Identify cause of impacts.
(2) Where impacts are under Permittee’s control, take management actions to
minimize the impacts caused by urban runoff; initiate no later than the second
fiscal year following the sampling event.

B No/No/Yes If PEC exceedance is Hg or PCBs, address under TMDLs.

¢ Yes/Yes/Yes (1) Identify cause(s) of impacts and spatial extent.
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5.0 Conclusions and Next Steps

During WY 2012 sixty sites were monitored by RMC participants under the regional probabilistic design
for bioassessment, physical habitat, and related water chemistry parameters. Ten of the sixty sites were
also monitored for water and sediment toxicity and sediment chemistry. The bioassessment and related
data were used to develop a preliminary condition assessment for the monitored creeks, and the water
and sediment chemistry and toxicity data were used to evaluate potential stressors that may affect
aquatic habitat quality and beneficial uses.

The following MRP reporting requirements (Provision C.8.g.iv) were addressed within this report:

e Descriptions of monitoring purpose and study design rationale

e QA/QC summaries for sample collection and analytical methods, including a discussion of any
limitations of the data;

e Descriptions of sampling protocols and analytical methods;

e Tables and Figures describing: Sample location descriptions (including waterbody names, and
lat/longs); sample 1D, collection date (and time where relevant), media (e.g., water, filtered
water, bed sediment, tissue); concentrations detected, measurement units, and detection limits;

e Data assessment, analysis, and interpretation for Provision C.8.c.;
e Alisting of volunteer and other non-Permittee entities whose data are included in the report;
e Assessment of compliance with applicable water quality standards;

Sites classified with unknown sampling status (Attachment A) may continue to be evaluated by
individual stormwater programs for sampling in Water Year 2013.

5.1 Summary of Biological Condition Assessments

Under the level of MRP-required monitoring, the RMC probabilistic design requires at least three years
of data to develop a statistically-robust characterization of biological conditions of the creeks within
each RMC participating program. The analysis and interpretation that is feasible with the first year
dataset presented in this report are therefore limited to assessing the overall condition of creeks at a
regional-scale. The preliminary overall biological condition assessment that can be derived based on
the Water Year 2012 RMC bioassessment data is summarized as follows:

e Bioassessment metrics for the 60 sites sampled within the RMC area during the spring index
period (April 15 — June 15, 2012) exhibited a wide range of scores, based on the results of
benthic macroinvertebrate (BMI) taxonomic analysis.

e Using the southern California benthic index of biological integrity (SoCal B-IBI) as a multi-metric
measure of BMI communities:

0 43% of the sites scored in the very poor condition category,
32% in the poor category,

12% in the fair category,

10% in the good category, and

O O O O

3% in the very good category.
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All nonurban sites scored in the top condition category achieved (either good or very good) for
the each respective County.

Pollutant tolerant diatom taxa comprised a total of 33% of the regional RMC sample while
pollutant intolerant diatom taxa comprised 27% of the sample.

The condition assessment for creeks in the urbanized portion of the RMC area is summarized as follows:

5.2

Analyses of benthic macroinvertebrates sampled in the RMC area consistently indicated lower
biological condition scores in creeks within urban areas compared to nonurban areas of the Bay
Area.

Analyses of algae metrics sampled in the RMC area did not indicate significant differences
between creeks in urban and nonurban areas of the RMC.

Summary of Stressor Analyses

The stressor analysis revealed the following potential stressors, based on an analysis of the first year
RMC data:

Water Quality — Of 11 parameters® sampled in association with bioassessment monitoring,
applicable water quality standards were only identified for ammonia, chloride, and nitrate (sites
with MUN beneficial use only). Of the results generated at the 60 sites monitored by RMC
participants for those three parameters, only one chloride concentration exceeded the
applicable water quality standard or threshold. The MRP Table 8.1 trigger threshold for
“Nutrients” (i.e., 20% of results in one waterbody exceed one or more water quality standards
or applicable thresholds) was therefore met at only one of the 60 sites.

Water Toxicity — 120 toxicity endpoints were derived through testing of 4 species at 10 sites
regionwide during one wet season and one dry season event. Of these endpoints, four exhibited
results “< 50% of Control” and should be resampled, per MRP Table 8.1. Following a review of
the results of retesting, a determination should be made as to whether the results meet the
MRP Table 8.1 trigger thresholds, and if these sites should be considered high priority for
stressor/source identification projects.

Sediment Toxicity — Of the bedded sediment collected from 10 sites, toxicity to test species
Hyalella azteca was observed at 6 sites. Results were more than 20% less than the control at 2
sites, thus meeting the Table H-1 definition of sediment toxicity. These 2 sites should be
considered for future stressor/source identification projects by RMC participants.

Sediment Chemistry - Results produced evidence of potential stressors in 3 ways, based on the
criteria from MRP Table H-1: 1) at 9 of 10 sites, 3 or more constituents had TEC quotients
greater than 1.0%, 2) at 2 of 10 sites, the mean PEC quotient was > 0.5, and 3) at 7 of 10 sites,
the sum of TU equivalents for all measured pyrethroids was greater than or equal to 1.0.

> Algal mass (ash-free dry weight), Chlorophyll a, Dissolved Organic Carbon, Ammonia, Nitrate, Total Nitrogen, Dissolved OrthoPhosphate,
Phosphorus, Suspended Sediment Concentration, Silica and Chlorid.

*® For nearly all sites, chromium and nickel concentrations in sediment exceeded TEC values. Considering that both metals are naturally
occurring at relatively high levels in Bay Area soils, and concentrations generally exceed TEC values in reference or non-urban sites, TEC values
presented in MacDonald et al. (2000) may not be applicable to the Bay Area. These observations should be considered in future evaluations of
sediment chemistry data collected by RMC participants in Bay Area creeks.
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Sediment chemistry and toxicity results were evaluated along with preliminary bioassessment condition
scores (i.e., sediment quality triad) to evaluate which next steps (if any) should be pursued by RMC
participants. Data collected from 8 of the 10 sites should be further evaluated and following the
evaluation, should be considered for follow-up actions as described in Table H-1 of the MRP.

5.3 Next Steps

The preceding analysis has identified a number of potential sites that may deserve further evaluation
and/or investigation to provide better understanding of the sources/stressors that may be contributing
to the observed water quality and biological conditions at these sites. In the near future, the RMC
participants will consider these sites as potentially suitable for stressor/source ID projects. Evaluation of
potential stressor/source ID projects is a high priority for the RMC following completion of this analysis
and report. Per MRP Provision C.8.d.i, the first follow-up stressor/source ID project shall be initiated as
soon as possible and must begin no later than the second fiscal year following the sampling event that
triggered the project. Additional discussion of the Stressor/Source Identification process is provided in
Section 4 of the Regional Monitoring Coalition Urban Creeks Monitoring Report Water Year 2012, and a
tentative schedule for implementation is provided in Table 3 of that document.

In addition to the identification of sites where stressor/source identification should proceed, 4 sites that
exhibited water toxicity will also be resampled and retested by RMC participants for toxicity to the
aquatic invertebrate species that initially exhibited a response. Results of the initial test and retest will
then be evaluated per the trigger thresholds in MRP Table 8.1 to determine the need to consider
stressor/source identification projects at these sites.

RMC participants are continuing to implement the regional probabilistic monitoring design in Water

Year 2013. Site evaluation and sampling are planned at new sites for this Water Year. Results of Water
Year 2012 and 2013 will be reported in the Integrated Monitoring Report in March 2014.
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Attachment A. Sites from the RMC Probabilistic Design Master Draw evaluated in Water Year 2012.

Table A-1 describes the sampling status of 219 sites from the RMC probabilistic monitoring design that
were evaluated in order to successfully sample the number of sites required to comply with the MRP
Provision C.8.c for Water Year 2012 (e.g., October 1, 2011 through September 30, 2012) during the
bioassessment sampling period. A summary of the site target status is provided in the bullets below.
The site target status detail categories are also described below.

Of the 219 sites from the RMC probabilistic monitoring design evaluated in Water year 2012:

e 66 were sampled (TS = target sampled) — note that 6 of these sites were sampled by the
SFRWQCB.

e 19 sites met the sampleable “target” criteria but could not be sampled (TNS=target not
sampleable).

e 75sites did not meet the sampleable “target” criteria and could not be sampled (NT=non-
target).

e 59sites had outstanding unknown characteristics so that their status is unknown (U=target
status unknown). Some may be considered for further evaluation next year (see target status
details)

Table A-1. Sites from Probabilistic Design Master Draw that could not be sampled in Water Year 2012, but will
remain on the list for future consideration, and those that were removed from the Master Draw list for reasons
stated in Table Legend.

Site Target Site Target Sampling

Site ID Status Status Detail Agency Stratum
544R00165 NT NT_AGDITCH CCCWP CC_R5_Nonurb
544R00181 NT NT_AGDITCH CCCWP CC_R5_Nonurb
205R00037 NT NT_AGDITCH SCVURPPP SC_R2_Urb
205R00074 NT NT_H SCVURPPP SC_R2_Nonurb
543R00043 NT NT_IA CCCWP CC_R5_Nonurb
202R00204 NT NT_IA SMCWPPP SM_R2_Urb
205R00017 NT NT_IA SWAMP SC_R2_Nonurb
543R00079 NT NT_NC CCCWP CC_R2R5_Urb
204R00014 NT NT_NC ACCWP Al_R2_Nonurb
204R00030 NT NT_NC ACCWP Al_R2_Nonurb
204R00023 NT NT_NC ACCWP Al_R2_Urb
204R00199 NT NT_NC ACCWP Al_R2_Urb
207R00015 NT NT_NC CCCWP CC_R2R5_Urb
207R00048 NT NT_NC CCCWP CC_R2R5_Urb
207R00112 NT NT_NC CCCWP CC_R2R5_Urb
207R00123 NT NT_NC CCCWP CC_R2R5_Urb
207R00143 NT NT_NC CCCWP CC_R2R5_Urb
207R00176 NT NT_NC CCCWP CC_R2R5_Urb
207R00183 NT NT_NC CCCWP CC_R2R5_Urb
544R00201 NT NT_NC CCCWP CC_R2R5_Urb
204R00045 NT NT_NC SCVURPPP SC_R2_Nonurb
205R00019 NT NT_NC SCVURPPP SC_R2_Urb
205R00298 NT NT_NC SCVURPPP SC_R2_Urb
204R00105 NT NT_NC SWAMP Al_R2_Nonurb
204R00212 NT NT_NLSF ACCWP Al_R2_Urb
206R00151 NT NT_NLSF CCCWP CC_R2R5_Urb
207R00032 NT NT_NLSF CCCWP CC_R2R5_Urb
207R00203 NT NT_NLSF CCCWP CC_R2R5_Urb
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Attachment A. Sites from the RMC Probabilistic Design Master Draw evaluated in Water Year 2012.

Site Target Site Target Sampling

Site ID Status Status Detail Agency Stratum
543R00009 NT NT_NLSF CCCWP CC_R2R5_Urb
543R00207 NT NT_NLSF CCCWP CC_R2R5_Urb
543R00073 NT NT_NLSF CCCWP CC_R5_Nonurb
204R00029 NT NT_NLSF SCVURPPP SC_R2_Nonurb
204R00077 NT NT_NLSF SCVURPPP SC_R2_Nonurb
205R00002 NT NT_NLSF SCVURPPP SC_R2_Nonurb
205R00005 NT NT_NLSF SCVURPPP SC_R2_Nonurb
205R00007 NT NT_NLSF SCVURPPP SC_R2_Nonurb
205R00069 NT NT_NLSF SCVURPPP SC_R2_Nonurb
205R00071 NT NT_NLSF SCVURPPP SC_R2_Urb
205R00195 NT NT_NLSF SCVURPPP SC_R2_Urb
205R00202 NT NT_NLSF SCVURPPP SC_R2_Urb
205R00323 NT NT_NLSF SCVURPPP SC_R2_Urb
205R00387 NT NT_NLSF SCVURPPP SC_R2_Urb
205R00403 NT NT_NLSF SCVURPPP SC_R2_Urb
204R00040 NT NT_NLSF SMCWPPP SM_R2_Urb
204R00424 NT NT_NLSF SMCWPPP SM_R2_Urb
204R00070 NT NT_NLSF SWAMP Al_R2_Nonurb
204R00098 NT NT_NLSF SWAMP Al_R2_Nonurb
204R00132 NT NT_NLSF SWAMP CC_R2_Nonurb
205R00049 NT NT_NLSF SWAMP SC_R2_Nonurb
205R00081 NT NT_NLSF SWAMP SC_R2_Nonurb
202R00012 NT NT_NLSF SWAMP SM_R2_Nonurb
202R00102 NT NT_NLSF SWAMP SM_R2_Nonurb
204R00153 NT NT_NW ACCWP Al_R2_Nonurb
204R00041 NT NT_NW ACCWP Al_R2_Urb
204R00292 NT NT_NW ACCWP Al_R2_Urb
205R00558 NT NT_NW ACCWP Al_R2_Urb
204R00020 NT NT_NW CCCWP CC_R2R5_Urb
204R00091 NT NT_NW CCCWP CC_R2R5_Urb
207R00027 NT NT_NW CCCWP CC_R2R5_Urb
544R00053 NT NT_NW CCCWP CC_R5_Nonurb
205R00003 NT NT_NW SCVURPPP SC_R2_Urb
204R00223 NT NT_P ACCWP Al_R2_Urb
204R00468 NT NT_P ACCWP Al_R2_Urb
205R00371 NT NT_P SCVURPPP SC_R2_Urb
202R00140 NT NT_P SMCWPPP SM_R2_Urb
202R00588 NT NT_P SMCWPPP SM_R2_Urb
204R00264 NT NT_P SMCWPPP SM_R2_Urb
204R00500 NT NT_P SMCWPPP SM_R2_Urb
207R00059 NT NT_RI CCCWP CC_R2R5_Urb
204R00575 NT NT_T ACCWP Al_R2_Urb
205R00279 NT NT_T ACCWP Al_R2_Urb
544R00089 NT NT_T CCCWP CC_R5_Nonurb
544R00117 NT NT_T CCCWP CC_R5_Nonurb
204R00196 NT NT_W CCCWP CC_R2R5_Urb
207R00119 NT NT_W CCCWP CC_R2R5_Urb
207R00171 NT NT_W CCCWP CC_R2R5_Urb
204R00473 TNS TNS_TD ACCWP Al_R2_Urb
202R00028 TNS TNS_IA SMCWPPP SM_R2_Urb
204R00061 TNS TNS_NR SCVURPPP SC_R2_Nonurb
205R00065 TNS TNS_NR SCVURPPP SC_R2_Nonurb
204R00013 TNS TNS_NR SCVURPPP SC_R2_Nonurb
204R00018 TNS TNS_NR SCVURPPP SC_R2_Nonurb
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Attachment A. Sites from the RMC Probabilistic Design Master Draw evaluated in Water Year 2012.

Site Target Site Target Sampling

Site ID Status Status Detail Agency Stratum
202R00054 TNS TNS_NR SWAMP SM_R2_Nonurb
202R00056 TNS TNS_NR SWAMP SM_R2_Nonurb
543R00107 TNS TNS_PD CCCWP CC_R5_Nonurb
205R00179 TNS TNS_PD SCVURPPP SC_R2_Urb
202R00076 TNS TNS_PD SMCWPPP SM_R2_Nonurb
204R00008 TNS TNS_PD SMCWPPP SM_R2_Urb
204R00520 TNS TNS_PD SMCWPPP SM_R2_Urb
205R00307 TNS TNS_PD SMCWPPP SM_R2_Urb
204R00094 TNS TNS_TD ACCWP Al_R2_Urb
204R00127 TNS TNS_TD ACCWP Al_R2_Urb
205R00494 TNS TNS_TD ACCWP Al_R2_Urb
205R00010 TNS TNS_TD SCVURPPP SC_R2_Nonurb
202R00024 TS TS SMCWPPP SM_R2_Nonurb
202R00038 TS TS SWAMP SM_R2_Nonurb
202R00072 TS TS SMCWPPP SM_R2_Nonurb
202R00087 TS TS SMCWPPP SM_R2_Urb
202R00104 TS TS SWAMP SM_R2_Nonurb
202R00166 TS TS SWAMP SM_R2_Nonurb
202R00284 TS TS SMCWPPP SM_R2_Urb
203R00039 TS TS CCCWP CC_R2R5_Urb
204R00047 TS TS ACCWP Al_R2_Urb
204R00068 TS TS ACCWP Al_R2_Urb
204R00084 TS TS ACCWP Al_R2_Urb
204R00100 TS TS ACCWP Al_R2_Urb
204R00180 TS TS SMCWPPP SM_R2_Urb
204R00191 TS TS ACCWP Al_R2_Urb
204R00200 TS TS SMCWPPP SM_R2_Urb
204R00232 TS TS SMCWPPP SM_R2_Urb
204R00244 TS TS SMCWPPP SM_R2_Urb
204R00303 TS TS ACCWP Al_R2_Urb
204R00319 TS TS ACCWP Al_R2_Urb
204R00340 TS TS ACCWP Al_R2_Urb
204R00356 TS TS ACCWP Al_R2_Urb
204R00367 TS TS ACCWP Al_R2_Urb
204R00383 TS TS ACCWP Al_R2_Urb
204R00391 TS TS ACCWP Al_R2_Urb
204R00455 TS TS ACCWP Al_R2_Urb
204R00583 TS TS ACCWP Al_R2_Urb
204R00596 TS TS ACCWP Al_R2_Urb
204R00639 TS TS ACCWP Al_R2_Urb
204R00647 TS TS ACCWP Al_R2_Urb
205R00021 TS TS SCVURPPP SC_R2_Nonurb
205R00026 TS TS SCVURPPP SC_R2_Urb
205R00035 TS TS SCVURPPP SC_R2_Urb
205R00042 TS TS SCVURPPP SC_R2_Urb
205R00058 TS TS SCVURPPP SC_R2_Nonurb
205R00066 TS TS SWAMP SC_R2_Nonurb
205R00067 TS TS SCVURPPP SC_R2_Urb
205R00088 TS TS SMCWPPP SM_R2_Urb
205R00090 TS TS SCVURPPP SC_R2_Urb
205R00099 TS TS SCVURPPP SC_R2_Urb
205R00110 TS TS ACCWP Al_R2_Urb
205R00115 TS TS SCVURPPP SC_R2_Urb
205R00131 TS TS SCVURPPP SC_R2_Urb
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Attachment A. Sites from the RMC Probabilistic Design Master Draw evaluated in Water Year 2012.

Site Target Site Target Sampling

Site ID Status Status Detail Agency Stratum
205R00154 TS TS SCVURPPP SC_R2_Urb
205R00168 TS TS SMCWPPP SM_R2_Urb
205R00218 TS TS SCVURPPP SC_R2_Urb
205R00227 TS TS SCVURPPP SC_R2_Urb
205R00234 TS TS SCVURPPP SC_R2_Urb
205R00241 TS TS SCVURPPP SC_R2_Urb
205R00259 TS TS SCVURPPP SC_R2_Urb
205R00282 TS TS SCVURPPP SC_R2_Urb
205R00291 TS TS SCVURPPP SC_R2_Urb
205R00346 TS TS SCVURPPP SC_R2_Urb
205R00355 TS TS SCVURPPP SC_R2_Urb
205R00430 TS TS ACCWP Al_R2_Urb
205R00535 TS TS ACCWP Al_R2_Urb
206R00055 TS TS SWAMP CC_R2_Nonurb
206R00155 TS TS CCCWP CC_R2R5_Urb
206R00215 TS TS CCCWP CC_R2R5_Urb
207R00011 TS TS CCCWP CC_R2R5_Urb
207R00075 TS TS SWAMP CC_R2_Nonurb
207R00139 TS TS CCCWP CC_R2R5_Urb
207R00247 TS TS CCCWP CC_R2R5_Urb
543R00137 TS TS CCCWP CC_R2R5_Urb
543R00219 TS TS CCCWP CC_R5_Nonurb
543R00245 TS TS CCCWP CC_R5_Nonurb
544R00025 TS TS CCCWP CC_R2R5_Urb
204R00004 U U ACCWP Al_R2_Nonurb
204R00006 U U ACCWP Al_R2_Nonurb
204R00022 U U ACCWP Al_R2_Nonurb
204R00031 U U ACCWP Al_R2_Nonurb
204R00034 U U ACCWP Al_R2_Nonurb
204R00050 U U ACCWP Al_R2_Nonurb
204R00057 U U ACCWP Al_R2_Nonurb
204R00062 U U ACCWP Al_R2_Nonurb
204R00078 U U ACCWP Al_R2_Nonurb
204R00086 U U ACCWP Al_R2_Nonurb
204R00095 U U ACCWP Al_R2_Nonurb
204R00111 U U ACCWP Al_R2_Nonurb
204R00114 U U ACCWP Al_R2_Nonurb
204R00116 U U ACCWP Al_R2_Nonurb
204R00126 U U ACCWP Al_R2_Nonurb
204R00134 U U ACCWP Al_R2_Nonurb
204R00142 U U ACCWP Al_R2_Nonurb
204R00146 U U ACCWP Al_R2_Nonurb
204R00148 U U ACCWP Al_R2_Nonurb
204R00162 U U ACCWP Al_R2_Nonurb
204R00169 U U ACCWP Al_R2_Nonurb
204R00175 U U ACCWP Al_R2_Nonurb
204R00178 U U ACCWP Al_R2_Nonurb
204R00190 U U ACCWP Al_R2_Nonurb
204R00206 U U ACCWP Al_R2_Nonurb
204R00210 U U ACCWP Al_R2_Nonurb
204R00217 U U ACCWP Al_R2_Nonurb
204R00222 U U ACCWP Al_R2_Nonurb
204R00226 U U ACCWP Al_R2_Nonurb
204R00242 U U ACCWP Al_R2_Nonurb
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Attachment A. Sites from the RMC Probabilistic Design Master Draw evaluated in Water Year 2012.

Site Target Site Target Sampling
Site ID Status Status Detail Agency Stratum
203R00295 U U ACCWP Al_R2_Urb
204R00158 U U ACCWP Al_R2_Urb
204R00327 U U ACCWP Al_R2_Urb
204R00334 U U ACCWP Al_R2_Urb
204R00447 U U ACCWP Al_R2_Urb
204R00548 U U ACCWP Al_R2_Urb
204R00559 U U ACCWP Al_R2_Urb
204R00623 U U ACCWP Al_R2_Urb
205R00046 U U ACCWP Al_R2_Urb
205R00174 U U ACCWP Al_R2_Urb
205R00238 U U ACCWP Al_R2_Urb
205R00302 U U ACCWP Al_R2_Urb
205R00366 U U ACCWP Al_R2_Urb
205R00622 U U ACCWP Al_R2_Urb
205R00686 U U ACCWP Al_R2_Urb
204R00063 U U_AU ACCWP Al_R2_Urb
204R00135 U U_AU ACCWP Al_R2_Urb
204R00479 U U_AU ACCWP Al_R2_Urb
205R00001 U U_PD SCVURPPP SC_R2_Nonurb
205R00033 U U_PD SCVURPPP SC_R2_Nonurb
205R00051 U U_PD SCVURPPP SC_R2_Urb
205R00263 U U_PD SCVURPPP SC_R2_Urb
205R00293 U U_PD SCVURPPP SC_R2_Urb
205R00369 U U_PD SCVURPPP SC_R2_Urb
205R00374 U U_PD SCVURPPP SC_R2_Urb
204R00239 U U_TD ACCWP Al_R2_Urb
204R00036 U U_TD SWAMP CC_R2_Nonurb
204R00052 U U_TD SWAMP CC_R2_Nonurb
204R00103 U U_TI ACCWP Al_R2_Urb
18 TNS
Subtotals by 59 U
Target Site
Status 66 Lt
76 NT
Total # Sites 219

Site Target Status Detail Legend:

Code

Description

TNS: target not sampleable

TNS_PD
TNS_NR
TNS_TD
TNS_TNW
TNS_IA

TNS_DIST

NT: non-target
NT_W

NT_NLSF

NT_IA

access permanently denied OR no owner response, so access effectively denied
no response from owners

access temporarily denied or temporarily inaccessible for other reasons
temporarily no water due to water management activities

terrain is steep and unsafe for crews, and/or channel is too choked with vegetation to approach and/or
walk through and sample

physically inaccessible either because cannot hike RT and sample in one day, and/or no good roads to
access.

wetland
no/low spring flow

inaccessible due to terrain
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Attachment A. Sites from the RMC Probabilistic Design Master Draw evaluated in Water Year 2012.

NT_DIST too far to sample in one day

NT_NW not Wadeable

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

U: Unknown

U_AU accessibility unknown

u_tb temporarily denied access and other criteria unknown

u_pD permanantly denied access and other criteria unknown

U_DIST physically inaccessible either because cannot hike RT and sample in one day, and/or no good roads to
access and other criteria unknown

U_IA terrain is steep and unsafe for crews, and/or channel is too choked with vegetation to approach and/or

walk through and sample and flow status and/or wadeability unknown
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Attachment B. Data Quality Detailed Description

A comprehensive QA/QC program was implemented by the RMC participants, covering all aspects of the
regional/probabilistic 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.

All findings and data reported during 2012 were reviewed by RMC participants and their Local Quality
Assurance Officers (LQAO) to determine whether data quality objectives were met. Field activity audits
and sampling crew interviews were conducted for each program by the responsible LQAO to assess
sample collection procedures, field measurement methods, and record keeping. Laboratories are
responsible for conducting a set of internal QA/QC procedures as well as adhere to the protocols
specified in the RMC QAPP, and for reporting any issues that arose during testing. The laboratory results
for the regional/probabilistic monitoring parameters were also reviewed by each LQAO, as well as by the
authors of this regional report. The results of these reviews are summarized below.

Field Measurements and Sample Collection

Audits conducted by the LQAOs 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.

RMC field crews noted numerous instances where free chlorine was measured with the Hach field kits at
levels equal to or higher than total chlorine. To address this issue, alternative (colorimetric) methods are
being evaluated for future field work. Lack of shade at the sites in question may have played in a role in
these unexpected results.

Bioassessment

Some biological assessment sites had to be sampled along a shortened reach (<150m), and in some
cases, stream characterization points may have been skipped along the reach due to physical limitations
or obstructions. Very low flow was noted at a limited number of sampling sites, preventing the field
crew from making discharge measurements at those locations.

BMI Taxonomy: During the BMI taxonomic analysis, some minor counting discrepancies were noted
between the original BioAssessment Services results and the QA recount conducted by the California
Department of Fish and Game. All sorting counts met QA/QC criteria for sorting accuracy of >95%
following recount.

Algae Taxonomy: Collection of algae samples was difficult or impossible at several sites due to varying
levels of algal growth, making it hard to collect a distinguishable clump for analysis. EcoAnalysts, the
algae taxonomy lab, reported low sample counts for soft algae in some cases which required alternative
procedures of analysis in order to ensure complete and quality data. Additional algae analysis was a
time-consuming process, leading to a projected increase in processing costs.
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Sediment Chemistry

Caltest Laboratories performed all sediment chemistry analysis for the RMC in 2012, 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. A number of issues were noted by the
laboratory in relation to the sediment chemistry analyses; none of the issues were considered to
significantly impact the quality of the data. These issues included:

e Low level contamination noted in the Method Blank (Arsenic, Chromium)
e Reporting limits (RLs) exceeded RLs specified in the RMC QAPP for certain analytes

e Some Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries were not calculated due to the
high native concentration in the sample selected for MS/MSD versus the laboratory spike
concentration (Copper, Chromium, Nickel)

e Low Matrix Spike recovery was noted due to possible matrix interference in the QC sample
(Arsenic)

e High Matrix Spike recovery was noted due to possible matrix interference in the QC sample
(Lead)

e Several organochlorine pesticide compounds were not included in the spike mix: 2,4'-DDD, 2,4'-
DDE, 2,4'-DDT, cis-Chlordane, trans-Chlordane and Heptachlor epoxide

e  Matrix Spike recoveries were outside control limits: (Lindane, 4,4'DDT)

e Percent solids analyses on the as-received sediments were performed past regulatory holding
time

e LIMS 'Acodes' did not originally include 2,4 DDD, 2,4 DDT, 2,4 DDE as these were not standard
compounds that reported by the laboratory under EPA method 8081, and the original analysis
did not include these three compounds; the holding time violation is noted/qualified

e Some levels of acceptable relative percent difference (RPD) as reported by Caltest were higher
than the maximum allowable RPD as specified in the RMC QAPP

These issues are further discussed below.

Many laboratory reporting limits (RLs) were higher for sediment chemistry analytes than RMC QAPP 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. A high number of matrix spike (MS) samples failed to
meet the MQOs for percent recovery. Caltest reported that this issue was likely due to possible matrix
interference in the QC sample batch. In some cases MS/MSD percent recoveries were not calculated due
to the high native concentration in the selected MS/MSD sample compared to laboratory spike
concentration. Several organochlorine pesticide compounds were not included in the spike mix or the
spike recoveries were outside of the control limits. As documented in the laboratory reports, all analytes
which failed to meet MS/MSD MQOs were accepted by Caltest based on LCS and RPD QC results.
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Due to internal lab issues, holding times were exceeded for several organochlorine pesticides and for
the percent solids analysis on as-received sediments. For 2012 RMC sediment chemistry results for the
constituents DDD(o,p'), DDE(o,p'), and DDT(o,p') (which the pdf lab reports refer to as 2,4 DDD, 2,4 DDT,
2,4 DDE), and "% Solids" (applies to re-analysis on 9/10/12, not original analysis on 8/7/12), the "VH"
qualifier code was added to the data files, indicating “Holding Time Violation, flagged by QA Officer”.

Many of the lab reporting limits exceeded those that were included in the RMC QAPP due to issues
associated with the dry weight conversion. Non-target matrix interference required the lab to use a
lower than normal concentration, resulting in elevated RLs to account for an accurate initial volume
compared to the final volume. All lab QA/QC issues were properly noted as qualified in lab reports and
EDDs, and Caltest notified the responsible RMC programs.

Some discrepancies were observed in the MQO limits Caltest applied to duplicate RPDs in lab reports
versus the acceptable RPDs specified in the RMC QAPP. Caltest applied a maximum allowable RPD for
metals in sediment of 30% compared to the RPD specified in the RMC QAPP of 25%. For synthetic
organics in sediment Caltest applied a maximum allowable RPD of 30-40% compared to 25% specified in
the QAPP. Because the laboratory calculates acceptable RPDs based on historical values, in some cases
lab internal protocols specify different control limits than those specified in the QAPP. In such cases
additional qualification by the Quality Assurance Officer is necessary. RMC data managers were asked to
apply the qualifier code "VFDP" to the results for the affected constituents to all 2012 RMC sediment
chemistry data files, indicating “Field duplicate RPD above QC limit, flagged by QA Officer”.

Field Duplicates: The RMC QAPP requires collection and analysis of duplicate sediment samples at a rate
of 10% of total samples collected. One sediment sample duplicate was collected to account for the 10
sediment sites monitored by the RMC 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. The qualifier code "VFDP", indicating “Field duplicate RPD above QC limit, flagged by
QA Officer” was applied to all RMC sediment chemistry results for these two parameters. Lab results of
the sediment chemistry field duplicates are shown in table B-1. [Note that because of the variability in
reporting limits, ND and DNQ data were not evaluated for sediment RPDs.]

Water Chemistry

Caltest Labs analyzed all water chemistry samples for the RMC in 2012. Caltest performed all internal
QA/QC requirements as specified in the QAPP and reported their findings to the RMC. An initial
screening of water chemistry data reports found that Ash Free Dry Weight (AFDW) was not included in
certain lab reports or EDDs; revised lab reports and EDDs were provided with AFDW results included. A
limited number of internal QA/QC tests failed to meet data quality requirements for matrix spike (MS)
percent recovery; these results are reported as qualified in EDDs and Lab Reports by Caltest. Analytes
failing to meet MQOs include Chloride, Dissolved Organic Carbon, Nitrite as N and Silica. Key water
chemistry MQOs are listed in RMC QAPP tables 26-1, 26-2, 26-5, and 26-7.

Field Blanks: One water chemistry field blank sample was collected in 2012 at ACCWP site 204R00068
and analyzed for orthophosphate and dissolved organic carbon by Caltest. Lab analysis of the water
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chemistry field blank detected no contaminants. The RMC 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 in 2012. This requirement was not completely met in 2012.
No sediment chemistry field blanks are required by the RMC QAPP.

Field Duplicates: The RMC QAPP requires collection and analysis of duplicate samples at a rate of 10% of
total samples collected. Six duplicate water samples were collected and analyzed to account for the 60
water monitoring locations. Relative Percent Difference (RPD) was in exceedance of the Measurement
Quality Objective (MQO) for a total of 7 results, involving the constituents Ammonia as N, Chlorophyll a,
Suspended Sediment Concentration and Total Kjeldahl Nitrogen (TKN). Lab results of water chemistry
field duplicate results are shown in Tables B-2 through B-7. For the affected sites and constituents, RMC
program data managers were asked to add a qualifier code of "VFDP" to the data files, to signify "Field
duplicate RPD above QC limit; flagged by QAQ". Because each RMC participating program provided a
representative set of field duplicate water samples for analysis, the qualifier codes resulting from the
field duplicate results apply only to the other samples from the particular RMC program.

Sediment Toxicity

Sediment Toxicity lab analysis was conducted by Pacific EcoRisk labs. All QA/QC measures listed in the
QAPP were met. In multiple instances the dissolved oxygen level fell below 2.5 mg/L during testing for
Hyalella azteca. RMC data managers were asked to apply the qualifier code “VTW” for these samples,
indicating "Water quality parameters outside recommended test method ranges, flagged by QA Officer",
with a note in the comment field indicating, “Dissolved oxygen levels fell below 2.5 mg/L during testing.
Aeration was initiated following this observation per USEPA protocols. Hypoxia could have had a role in
the significantly reduced survival observed in this sample.”

Water Toxicity

Water Toxicity lab analysis was conducted by Pacific EcoRisk labs. All QA/QC measures listed in the QAPP
were met. Pacific EcoRisk reported several water toxicity samples were affected by pathogen-related
mortality (PRM), a fairly common cause of interference in aquatic sample toxicity tests with ambient
surface waters. The affected samples were re-tested using a modified approach per Geis et al. (2003).
BASMAA has requested approval to routinely apply the modified Geis technique to fathead minnow
water toxicity tests to avoid the reoccurrence of this type of interference.

RMC data managers were asked to apply the qualifier code "PRM" for PRM-affected samples (this is a
new code that the RMC is requesting be added to the SWAMP “QACode Lookup List”). Data managers
also were asked to add the following comment to the data files for PRM-affected samples: "Low survival
resulted from test interference due to pathogen related mortality (PRM). The data should not be used
for regulatory purposes. A re-test was initiated using a method to control for PRM." For the Geis method
re-tests, because the tests were conducted outside of acceptable holding times, RMC data managers
were asked to apply the qualifier code "VH" QACode, indicating “Holding Time Violation flagged by QA
Officer”.

B-5



Table B-1 Sediment Chemistry - Field Duplicate Results and QA Results

s:::z:te Field Du|:rilct:te Exceeds
Method Name MDL | RL Analyte Name Unit SampleResult Qual D:;;Isi:Ttte Result Qual RPD (znzg;)
Code Code
SM 2540 B 0.1 0 | % Solids % 52 55 6% No
SM 2540 B 0.1 0 | % Solids % 50 54 8% No
EPA 8270C 6 40 | Acenaphthene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Acenaphthylene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Anthracene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 6020 0.01 0 | Arsenic mg/Kg dw 2 1.9 5% No
EPA 8270C 6 40 | Benz(a)anthracene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Benzo(a)pyrene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Benzo(b)fluoranthene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Benzo(e)pyrene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Benzo(g,h,i)perylene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Benzo(k)fluoranthene ng/g dw -6 ND -5.6 ND N/A N/A
GCMS-NCI-SIM 0.19 1 Bifenthrin ng/g dw -0.19 ND -0.91 ND N/A N/A
EPA 8270C 40 | 40 | Biphenyl ng/g dw -40 ND 37 ND N/A N/A
EPA 6020 0.01 0 | Cadmium mg/Kg dw 0.09 0.09 0% No
EPA 8081A 2 4 | Chlordane, cis- ng/g dw -2 ND -1.9 ND N/A N/A
EPA 8081A 2 4 | Chlordane, trans- ng/g dw -2 ND -1.9 ND N/A N/A
EPA 6020 0.02 0 | Chromium mg/Kg dw 67 64 5% No
EPA 8270C 6 40 | Chrysene ng/g dw -6 ND -5.6 ND N/A N/A
B-6

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Table B-1 Sediment Chemistry - Field Duplicate Results and QA Results

S:;:E:te Field Du|:rilcc;te Exceeds
Method Name MDL | RL Analyte Name Unit SampleResult Qual D:;;Isi:Ttte Result Qual RPD (202(;;)
Code Code
Plumb, 1981, GS 0.01 0 | Clay % 21.07 20.83 1% No
Plumb, 1981, GS 0.01 0 | Clay % 6.01 4.91 20% No
EPA 6020 0.05 0 Copper mg/Kg dw 20 20 0% No
GCMS-NCI-SIM 0.21 1 Cyfluthrin, total ng/g dw -0.21 ND -1 ND N/A N/A
GCMS-NCI-SIM 0.11 1 | Cyhalothrin, lambda, total ng/g dw -0.11 ND -0.55 ND N/A N/A
GCMS-NCI-SIM 0.19 1 | Cypermethrin, total ng/g dw -0.19 ND -0.91 ND N/A N/A
EPA 8081A 4 4 | DDD(o,p') ng/g dw -4 ND 3.7 ND N/A N/A
EPA 8081A 1.6 | 4 | DDD(p,p') ng/g dw -1.6 ND -1.5 ND N/A N/A
EPA 8081A 4 4 | DDE(o,p') ng/g dw -4 ND 3.7 ND N/A N/A
EPA 8081A 2.4 | 4 | DDE(p,p') ng/g dw 2.4 ND 2.2 ND N/A N/A
EPA 8081A 4 4 | DDT(o,p') ng/g dw -4 ND 3.7 ND N/A N/A
EPA 8081A 1.2 | 4 | DDT(p,p') ng/g dw -1.2 ND 1.1 ND N/A N/A
EPA 8081A -88 8-8 Decachlorobiphenyl(Surrogate) % recovery 33 38 14% No
GCMS-NCI-SIM -88 8_8 Decachlorobiphenyl(Surrogate) % recovery 94 76 21% No
GCMS-NCI-SIM 0.23 1 Deltamethrin/Tralomethrin ng/g dw -0.23 ND -11 ND N/A N/A
EPA 8270C 6 40 | Dibenz(a,h)anthracene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 40 40 | Dibenzothiophene ng/g dw -40 ND -37 ND N/A N/A
EPA 8081A 2.4 4 Dieldrin ng/g dw -2.4 ND -2.2 ND N/A N/A
EPA 8270C 6 40 | Dimethylnaphthalene, 2,6- ng/g dw -6 ND -5.6 ND N/A N/A
B-7

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Table B-1 Sediment Chemistry - Field Duplicate Results and QA Results

S:::E:te Field Du':ri:::te Exceeds
Method Name MDL | RL Analyte Name Unit SampleResult Qual D::Isi:alutte Result Qual RPD (202(;2;)
Code Code
EPA 8081A 0.99 4 Endrin ng/g dw -0.99 ND -0.93 ND N/A N/A
GCMS-NCI-SIM 0.25 1 Esfenvalerate/Fenvalerate, total ng/g dw -0.25 ND -1.2 ND N/A N/A
GCMS-NCI-SIM -88 8_8 Esfenvalerate-d6;#1(Surrogate) % recovery 101 96 5% No
GCMS-NCI-SIM -88 8-8 Esfenvalerate-d6;#2(Surrogate) % recovery 95 95 0% No
EPA 8270C 6 40 | Fluoranthene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Fluorene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C -88 8-8 Fluorobiphenyl, 2-(Surrogate) % recovery 84 89 6% No
Plumb, 1981, GS 0.01 0 | Granule % 0.64 0.38 51% Yes
EPA 8081A 1.4 4 HCH, gamma ng/g dw -1.4 ND -1.3 ND N/A N/A
EPA 8081A 1.6 4 | Heptachlor epoxide ng/g dw -1.6 ND -1.5 ND N/A N/A
EPA 8270C 6 40 | Indeno(1,2,3-c,d)pyrene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 6020 0.01 0 | Lead mg/Kg dw 9.3 8.7 7% No
EPA 7471A 0 0 Mercury mg/Kg dw 0.065 0.058 11% No
EPA 8270C 6 40 | Methylnaphthalene, 1- ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Methylnaphthalene, 2- ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Methylphenanthrene, 1- ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Naphthalene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 6020 0.03 0 Nickel mg/Kg dw 150 140 7% No
EPA 8270C -88 8-8 Nitrobenzene-d5(Surrogate) % recovery 80 85 6% No
B-8

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Table B-1 Sediment Chemistry - Field Duplicate Results and QA Results

s:::z:te Field Du|:rilct:te Exceeds
Method Name MDL | RL Analyte Name Unit SampleResult Qual D:;;Isi:Ttte Result Qual RPD (znzg;)
Code Code
Plumb, 1981, GS 0.01 0 Pebble % -0.01 ND -0.01 ND N/A N/A
Plumb, 1981, GS 0.01 0 Pebble % -0.01 ND -0.01 ND N/A N/A
Plumb, 1981, GS 0.01 0 Pebble % -0.01 ND -0.01 ND N/A N/A
Plumb, 1981, GS 0.01 0 Pebble % -0.01 ND -0.01 ND N/A N/A
GCMS-NCI-SIM 0.21 1 Permethrin, cis- ng/g dw -0.21 ND -1 ND N/A N/A
GCMS-NCI-SIM 0.21 1 Permethrin, Total ng/g dw -0.21 ND -1 ND N/A N/A
GCMS-NCI-SIM 0.21 1 Permethrin, trans- ng/g dw -0.21 ND -1 ND N/A N/A
EPA 8270C 6 40 | Perylene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Phenanthrene ng/g dw -6 ND -5.6 ND N/A N/A
EPA 8270C 6 40 | Pyrene ng/g dw -6 ND -5.6 ND N/A N/A
Plumb, 1981, GS 0.01 0 | Sand % 15.94 15.41 3% No
Plumb, 1981, GS 0.01 0 | Sand % 12.2 12.7 4% No
Plumb, 1981, GS 0.01 0 Sand % 14.52 17.59 19% No
Plumb, 1981, GS 0.01 0 Sand % 2.92 3.27 11% No
Plumb, 1981, GS 0.01 0 Sand % 0.9 1.66 59% Yes
Plumb, 1981, GS 0.01 0 Silt % 4.49 4.43 1% No
Plumb, 1981, GS 0.01 0 Silt % 3.31 3.46 4% No
Plumb, 1981, GS 0.01 0 Silt % 6.25 5.76 8% No
Plumb, 1981, GS 0.01 0 Silt % 12.39 9.98 22% No
B-9

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Table B-1 Sediment Chemistry - Field Duplicate Results and QA Results

s:::z:te Field DuFTiIc: - Exceeds
Method Name MDL | RL Analyte Name Unit SampleResult Duplicate P RPD MQO
Qual Result Result Qual (>25%)
Code Code ‘
EPA 8270C -88 88 | Terphenyl-d14(Surrogate) % recovery 124 134 8% No
EPA 8081A -88 88 | Tetrachloro-m-xylene(Surrogate) % recovery 50 48 4% No
EPA 9060 0.01 0 | Total Organic Carbon % dw 14 1.5 7% No
EPA 6020 0.07 2 | Zinc mg/Kg dw 47 44 7% No
B-10

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Table B-2 Water Chemistry Field Duplicate Site 204R00319

Agency/ Sample Fraction Unit DUP Exceeds
Program Date SSHRER GUEL UL Name Name e Result RPD MQO (>25%)
ACCWP 5/7/2012 204R00319-W Alkalinity as CaCO3 Total mg/L 198 198 0.00% No
ACCWP 5/7/2012 204R00319-W Ammonia as N Total mg/L 0.15 0.13 7.14% No
ACCWP 5/7/2012 204R00319-W Bicarbonate None mg/L 198 198 0.00% No
ACCWP 5/7/2012 204R00319-W Carbonate None mg/L -1.2 -1.2 0.00% (’Z‘g)
ACCWP 5/7/2012 204R00319-W Chloride None mg/L 24 25 2.04% No
ACCWP 5/7/2012 204R00319-W Chlorophyll a Particulate ug/L 380 -200 322.22% (Le;)
Dissolved Organic
ACCWP 5/7/2012 204R00319-W Carbon None mg/L 2.7 2.8 1.82% No
ACCWP 5/7/2012 204R00319-W Hydroxide None mg/L -1.2 -1.2 0.00% (’Z‘g)
ACCWP 5/7/2012 204R00319-W Nitrate as N None mg/L 0.43 0.42 1.18% No
ACCWP 5/7/2012 204R00319-W Nitrite as N None mg/L -0.002 -0.002 0.00% (sg)
ACCWP 5/7/2012 | 204R00319-w Nitrogen, Total None me/L 0.14 0.36 44.00% ves
Kjeldahl & : : e (DNQ)
ACCWP 5/7/2012 20ar00319-w | Orthe ::‘F’,S”hate Dissolved me/L 0.058 0.055 2.65% No
ACCWP 5/7/2012 204R00319-W Phosphorus as P Total mg/L 0.059 0.058 0.85% No
ACCWP 5/7/2012 204R00319-W Silica as Si02 Total mg/L 20.1 19.9 0.50% No
Suspended No
ACCWP 5/7/2012 204R00319-W Sediment None mg/L -2 -2 0.00% (ND)
Concentration
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Attachment D. Data Quality Detailed Description

Table B-3 Water Chemistry Field Duplicate Site 205R00535

:rg:gnr:ﬁ Sample Date Sample ID Analyte Name FractionName Nl:r‘ri\te Result R::J:I ¢ RPD E():;e;;)s
ACCWP 6/20/2012 | 205R00535-W | Alkalinity as CacO3 Total mg/L 362 358 0.56% No
ACCWP 6/20/2012 | 205R00535-W Ammonia as N Total mg/L -0.04 0.055 633.33% (Le;)
ACCWP 6/20/2012 | 205R00535-W Bicarbonate None mg/L 362 358 0.56% No
ACCWP 6/20/2012 | 205R00535-W Carbonate None mg/L 1.2 1.2 0.00% (Eg)
ACCWP 6/20/2012 | 205R00535-W Chloride None mg/L 110 110 0.00% No
ACCWP 6/20/2012 | 205R00535-W Chlorophyll a Particulate ug/L 4800 3000 23.08% No
ACCWP 6/20/2012 205R00535-W Disso'c":ic?r:ga”ic None mg/L 0.99 1 0.50% (D'T\:’Q)
ACCWP 6/20/2012 | 205R00535-W Hydroxide None mg/L 1.2 1.2 0.00% (Eg)
ACCWP 6/20/2012 | 205R00535-W Nitrate as N None mg/L 3 3 0.00% No
ACCWP 6/20/2012 | 205R00535-W Nitrite as N None mg/L 0.014 0.017 9.68% (D'LC’Q)

Nitrogen, Total

ACCWP 6/20/2012 | 205R00535-w oldan None mg/L 0.19 0.12 22.58% No
ACCWP 6/20/2012 | 205R00535-w orth"Ph"PSphate as Dissolved mg/L 0.016 0.016 0.00% No
ACCWP 6/20/2012 205R00535-W Phosphorus as P Total mg/L 0.022 0.025 6.38% No
ACCWP 6/20/2012 | 205R00535-w Silica as Si02 Total mg/L 19 18.6 1.06% No

Suspended Yes
ACCWP 6/20/2012 | 205R00535-w Sediment None mg/L 2.4 2 1100.00% e

Concentration
B-12

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)



Attachment D. Data Quality Detailed Description

Table B-4 Water Chemistry Field Duplicate Site 207R00139

Agency/Program S;r:tpel € SamplelD Analyte Name F::::'i‘:n N:':ri\te Result R:g:lt RPD E’I(;fleg :
(>25%)
CCCWP 5/17/2012 207R00139-W Alkalinity as CaCO3 Total mg/L 309 308 0.16% No
cccwp 5/17/2012 | 207R00139-W Ammonia as N Total mg/L -0.04 -0.04 0.00% (sg)
CCCWP 5/17/2012 207R00139-W Bicarbonate None mg/L 306 306 0.00% No
Cccwp 5/17/2012 207R00139-W Carbonate None mg/L 2.4 1.9 11.63% (D'\II\IOQ)
CCCWwWP 5/17/2012 207R00139-W Chloride None mg/L 40 39 1.27% No
cCcwP 5/17/2012 | 207R00139-W Chlorophyll a Particulate | ug/L 780 560 609.09% (Le;)
ccowp 5/17/2012 | 207R00139-W Diss°'c":igr:ga”i° None mg/L 33 33 0.00% No
CCCWP 5/17/2012 | 207R00139-W Hydroxide None mg/L 1.2 1.2 0.00% (mg)
ccowp 5/17/2012 | 207R00139-W Nitrate as N None mg/L 0.15 0.15 0.00% No
CCCWP 5/17/2012 | 207R00139-W Nitrite as N None mg/L 0002 | -0.002 0.00% (Eg)
ccowp 5/17/2012 | 207R00139-W Ni”li’jifgé;lota' None mg/L 0.11 0.18 24.14% No
cccwe 5/17/2012 207R00139-W OrthoPhosphate as P Dissolved mg/L 0.21 0.21 0.00% No
ccowp 5/17/2012 | 207R00139-W Phosphorus as P Total mg/L 0.22 0.22 0.00% No
CCCWP 5/17/2012 | 207R00139-W Silica as Si02 Total mg/L 20.8 20.4 0.97% No
ccowp 5/17/2012 | 207r00139-W | ° usgi:g::tf:t‘:;?em None mg/L 45 5.2 7.22% No
B-13

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)

ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Attachment D. Data Quality Detailed Description

Table B-5 Water Chemistry Field Duplicate Site 205R00035

:f:g':?:r/\ S;r:tpel € SamplelD Analyte Name FractionName Nl:r‘:ite Result R':::t RPD E)I:.::g :
(>25%)
SCVURPPP 5/24/2012 | 205R00035-W | Alkalinity as CacO3 Total mg/L 78 78 0.00% No
SCVURPPP 5/24/2012 | 205R00035-W Ammonia as N Total mg/L 0.12 -0.04 200.00% (LeDs)
SCVURPPP 5/24/2012 205R00035-W Bicarbonate None mg/L 78 78 0.00% No
SCVURPPP 5/24/2012 205R00035-W Carbonate None mg/L -1.2 -1.2 0.00% “l:‘lg)
SCVURPPP 5/24/2012 205R00035-W Chloride None mg/L 46 44 2.22% No
SCVURPPP 5/24/2012 | 205R00035-W Chlorophyll a Particulate ug/L 1300 950 15.56% No
SCVURPPP 5/24/2012 | 205R00035-W Diss °2’:ig;ga”ic None mg/L 4.2 42 0.00% No
SCVURPPP 5/24/2012 | 205R00035-W Hydroxide None mg/L 1.2 1.2 0.00% “'::g)
SCVURPPP 5/24/2012 | 205R00035-W Nitrate as N None mg/L 0.33 034 1.49% No
SCVURPPP 5/24/2012 | 205R00035-W Nitrite as N None mg/L | -0002 | -0.002 0.00% “'::g)
SCVURPPP 5/24/2012 | 205R00035-W Nitrlfjg;g;}rlota' None mg/L 0.44 0.37 8.64% No
SCVURPPP 5/24/2012 205R00035-W Ortho Phosphate as P Dissolved mg/L 0.072 0.071 0.70% No
SCVURPPP 5/24/2012 205R00035-W Phosphorus as P Total mg/L 0.087 0.087 0.00% No
SCVURPPP 5/24/2012 | 205R00035-W Silica as 5i02 Total me/L 10.9 1.1 0.91% No
SCVURPPP 5/24/2012 | 205R00035-W S“sgzag::t':‘:tdige”t None mg/L 2.99 3.2 3.39% (D’\,'\IC’Q)
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Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)
DNQ = Result Did Not Qualify (either or both results below reporting limit)




Attachment D. Data Quality Detailed Description

Table B-6 Water Chemistry Field Duplicate Site 205R00346

. . Exceeds
Agency/ SR SamplelD Analyte Name Fraction Unit Result bUP RPD MQO
Program Date Name Name Result

(>25%)
SCVURPPP 6/14/2012 205R00346-W Alkalinity as CaCO3 Total mg/L 169 169 0.00% No
SCVURPPP 6/14/2012 205R00346-W Ammonia as N Total mg/L 0.055 0.044 11.11% (DI\II\IOQ)
SCVURPPP 6/14/2012 205R00346-W Bicarbonate None mg/L 169 169 0.00% No
SCVURPPP 6/14/2012 205R00346-W Carbonate None mg/L -1.2 -1.2 0.00% (mg)
SCVURPPP 6/14/2012 205R00346-W Chloride None mg/L 42 43 1.18% No
SCVURPPP 6/14/2012 205R00346-W Chlorophyll a Particulate ug/L 360 1100 50.68% (DY:;SQ)
Dissolved Organic
SCVURPPP 6/14/2012 205R00346-W Carbon None mg/L 3.2 3.2 0.00% No
SCVURPPP 6/14/2012 205R00346-W Hydroxide None mg/L -1.2 -1.2 0.00% (II:IIEO))
SCVURPPP 6/14/2012 205R00346-W Nitrate as N None mg/L 0.016 0.02 11.11% (D'\II\IOQ)
SCVURPPP 6/14/2012 205R00346-W Nitrite as N None mg/L 0.005 0.005 0.00% (D|\|‘\|0Q)
Nitrogen, Total
SCVURPPP 6/14/2012 205R00346-W Kjeldahl None mg/L 0.32 0.31 1.59% No
SCVURPPP 6/14/2012 205R00346-W Ortho Phosphate as P Dissolved mg/L 0.017 0.016 3.03% No
SCVURPPP 6/14/2012 205R00346-W Phosphorus as P Total mg/L 0.04 0.042 2.44% No
SCVURPPP 6/14/2012 205R00346-W Silica as Si02 Total mg/L 14.2 14.1 0.35% No
SCVURPPP 6/14/2012 | 205R00346-w | Suspended Sediment None mg/L 10 11 4.76% No
Concentration
B-15

Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)
ND = Non-Detect (either or both results below method detection limit)

DNQ = Result Did Not Qualify (either or both results below reporting limit)




Attachment D. Data Quality Detailed Description

Table B-7 Water Chemistry Field Duplicate Site 204R00232

. . Exceeds
Agency/ SSmRlE Sample ID Analyte Name Fraction Unit Result buP RPD MQO
Program Date Name Name Result
(>25%)
SMCWPPP 6/12/2012 204R00232-W Alkalinity as CaCO3 Total mg/L 470 467 0.32% No
SMCWPPP 6/12/2012 204R00232-W Ammonia as N Total mg/L -0.04 -0.04 0.00% (,’::g)
SMCWPPP 6/12/2012 204R00232-W Bicarbonate None mg/L 438 434 0.46% No
SMCWPPP 6/12/2012 204R00232-W Carbonate None mg/L 31 33 3.13% No
SMCWPPP 6/12/2012 204R00232-W Chloride None mg/L 30 30 0.00% No
SMCWPPP 6/12/2012 204R00232-W Chlorophyll a Particulate ug/L -200 -200 0.00% (Eg)
Dissolved Organic
SMCWPPP 6/12/2012 204R00232-W Carbon None mg/L 2.8 2.8 0.00% No
SMCWPPP 6/12/2012 204R00232-W Hydroxide None mg/L -1.2 -1.2 0.00% (sg)
SMCWPPP 6/12/2012 204R00232-W Nitrate as N None mg/L 1.5 1.5 0.00% No
SMCWPPP 6/12/2012 204R00232-W Nitrite as N None mg/L -0.002 -0.002 0.00% (”::CD))
Nitrogen, Total
SMCWPPP 6/12/2012 204R00232-W Kjeldahl None mg/L 0.46 0.36 12.20% No
SMCWPPP 6/12/2012 204R00232-W Ortho Phosphate as P Dissolved mg/L 0.1 0.1 0.00% No
SMCWPPP 6/12/2012 204R00232-W Phosphorus as P Total mg/L 0.11 0.11 0.00% No
SMCWPPP 6/12/2012 204R00232-W Silica as Si02 Total mg/L 68.3 68.4 0.07% No
Suspended Sediment o No
SMCWPPP 6/12/2012 204R00232-W Concentration None mg/L -2 -2 0.00% (ND)
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Notes: negative values indicate data not detected at the reporting limit (absolute value of number shown)

ND = Non-Detect (either or both results below method detection limit)

DNQ = Result Did Not Qualify (either or both results below reporting limit)




Attachment C. BMI Metric Values



Attachment C. BMI Metric Values

Table E-1. All BMI metric values for BMlIs for urban and non-urban sites sampled in the RMC area in spring, 2012. P=perennial; NP=non-perennial.

Metrics: Richness Composition Tolerance Functional Feeding Groups Estimated Abundance
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£ . Sl | &lglS|2| 8| 58|F |25 & = c | 8 [e® 2o || e |2_ 2| 2 s |lcg@| T ] g gt & c

&| CreekName | Use [Class| StationiD | & | & | & 2| £ |8| & | 8|5 (88| 5| 8§ |2 | o |25 £ |08 2| 88|88 & |3 (238 & | & |8 88| F =
Castro Valley U P | 204R00047 | 9 2 1 o110 1 5 11 | 00 [ 19| 35 | 22 | 61|00 |00 | 14 11 89 25| 91 | 00| 00| 3.8 0.0 4.7 12680| 1153 | 12311
Collier Channel,
Line 7-M U P | 204R00068 | 17 5 3 0O|2 |0 4 5 72 | 0.2 |18 | 43 | 35|46 |00 |00 | 25 | 29 96 03| 9 | 05|00 3.3 0.0 0.2 11558| 1051 | 11221
Dublin Creek U P 204R00084 | 17 2 2 0 0 2 6 5 1.3 | 0.0 1.8 34 41 | 6.2 | 0.0 | 0.0 29 41 92 0.1 92 03 (00| 7.0 0.0 0.4 13740| 1249 13340
Arroyo Mocho U NP | 204R00100 | 15 2 2 0 0 0 4 5 64 0.0 1.6 56 40 | 5.0 | 0.0 | 0.0 17 40 83 0.5 83 11 | 0.0 | 5.3 0.0 0.0 7531 | 685 7312
Arroyo Valle U P 204R00191 | 27 6 3 0 3 0 7 7 14 26 | 2.1 37 52 | 71 | 0.0 | 0.0 72 30 71 1.1 72 15 | 0.0 | 8.1 0.0 4.2 7368 | 670 7153
unknown U P | 204R00303 | 17 3 1 o210 5 9 | 57| 00 |19| 26 | 24 |58 00|00 | 13 | 18 75 19 94 | 0.8 | 00| 43 0.2 0.3 6310 | 574 6126
Sausal U P | 204R00319 | 31 5 2 1|2 |4 11| 12 | 37 18 | 25| 19 | 26 |49 | 18 | 13 | 4.0 | 23 53 18 70 | 21| 13| 9.1 18 0.8 3546 | 322 3443
Big Canyon,
Line 7-J-1 U P 204R00340 | 15 1 1 0 0 0 6 4 03| 0.0 1.7 42 47 | 6.8 | 0.0 | 0.0 44 60 76 0.2 76 49 | 0.0 19 0.0 0.0 8422 | 766 8177

a | Arroyo de la

§ Laguna U P 204R00356 | 18 4 3 0 1 0 3 5 63 0.0 | 2.0 30 44 | 49 | 0.0 | 0.0 13 33 90 3.0 93 3.0 00| 3.8 0.0 0.2 2928 | 266 2843

< | Ward U P | 204R00367 | 19 4 2 1 1|3 9 7 74 36 (20| 36 | 26 {38 | 36 |21 | 22 | 21 57 00| 57 00| 00| 7.4 36 0.0 5088 | 463 4940
Sulphur U P | 204R00383 | 10 0 0 OO0 |0 4 4 |00| 00 |12]| 50 |50 |57|00]|00]| 6.1 | 30 92 12| 93 |09 |00 | 6.2 0.0 0.0 3525 | 320 3422
unknown U P | 204R00391 | 24 4 4 0|0 |1 8 10 | 13| 00 | 19| 41 | 26 | 6.8 | 0.2 | 43| 51 35 88 55| 93 | 00| 00| 6.8 0.0 0.2 3708 | 337 3600
Zeile U P 204R00455 | 22 4 2 1 1 1 8 8 25 13 2.3 36 36 | 54| 13 14 12 27 66 8.4 74 45 |06 | 74 13 0.3 7936 | 721 7705
Line 3A-D U P 204R00583 8 0 0 0 0 0 2 2 0.0 | 0.0 1.1 52 63 | 6.6 | 0.0 | 0.0 17 38 53 0.0 53 291 0.0 44 0.0 0.0 10656 969 10346
NA (Line G-2) U P 204R00596 | 11 1 1 0 0 0 3 4 02| 0.0 1.1 73 45 | 7.7 | 0.0 | 0.0 87 36 89 8.2 98 0.0 00| 25 0.0 0.0 19520| 1775 18951
San Lorenzo U P 204R00639 14 2 1 0 1 0 5 5 3.1 | 0.0 1.2 71 38 {59|00| 00| 48 31 83 0.0 83 0.0 | 0.0 17 0.0 0.3 11558| 1051 11221
Dry U P | 204R00647 | 31 | 10 5 2| 3 1|11 8 39 16 |24 | 24 | 32 |57 | 11 | 16 39 26 68 06| 68 | 19|03 | 14 15 0.5 6038 | 549 5862
Agua Caliente U P | 205R00110 | 21 4 1 0| 3|2 5 7 |32] 02 |20| 33 [ 33 |7.0]|02| 48| 47 29 21 6.4 | 27 36 | 0.3 | 34 0.2 2.6 12038| 1094 | 11687
unknown U P 205R00430 | 23 5 3 0 2 1 5 8 59| 0.3 1.9 27 35 |16.7| 00| 0.0 42 43 92 0.6 92 1.0 | 0.0 1.7 0.0 5.1 12096| 1100 11744
Line 5-F-1 U P | 205R00535 | 13 1 1 o0 |0 2 5 03] 00 |19]| 33 | 62|66 |00]|00]| 56 38 64 2.2 | 66 12 | 0.0 | 22 0.0 0.5 15240| 1385 | 14796
Cerrito U P 203R00039 19 4 1 1 2 0 4 8 12 3.5 1.7 52 32 [ 52|35 16 1.8 16 88 5.4 93 0.8 00| 23 3.5 0.0 5306 | 482 5151
San Pablo U P 206R00155 | 20 3 2 1 0 1 6 10 18 1.9 2.1 25 25 [ 54|19 |50 1.3 30 81 11 92 03| 00| 5.2 1.9 0.5 2190 | 199 2126

a | San Pablo U P 206R00215 19 2 1 0 1 1 6 8 55| 0.0 1.7 41 32 | 5.7 03|53 1.9 32 93 2.0 95 0.2 | 00| 4.6 0.0 0.3 1197 | 109 1162

§ Grayson U P 207R00011 14 2 1 0 1 0 4 7 13 0.0 |21 29 43 | 6.0 | 0.0 | 0.0 11 29 70 16 86 3.7 100 | 2.2 0.0 8.1 16747| 1522 16259

O | Las Trampas U P | 207R00139 | 11 2 1 o110 2 3 |55| 00 |15| 51 |45 |56 |00 | 00| 14 | 45 86 0.0 | 86 13 | 0.0 | 1.2 0.3 0.2 2420 | 220 2350
Walnut U P | 207R00247 | 17 5 2 O3 |0 4 6 27 | 0.2 | 22| 19 |29 | 56|00 |00 | 3.1 | 29 82 41| 8 | 03|00 2.8 0.0 | 10.7 | 9856 | 896 9569
Marsh NU P 543R00219 | 39 14 7 0 7 3 10 8 19 46 | 2.8 23 31 | 59|37 10 26 31 68 13 81 23] 0.2 12 0.5 4.1 10496| 954 10190
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Attachment C. BMI Metric Values

Metrics: Richness Composition Tolerance Functional Feeding Groups Estimated Abundance
o) 5 X = < | 2
5 © é g g § g - 9:7 g’ g E g 3 é
2 g, glg (2|8 |2|=| B 8|8 (5|5 |2 |2|gligle]c :
8o L 5| 2| & & x | @ 8| 2 | 8| a|legl 2|0 |9 T s | S |EE] 3 o = | &
£ £ 9 |8\ E |25 | |88 |5| & |8|2|c8 |2 2|8 |8 |28|sg|8s | |8 |5
£ Land | Flow 5 s (8| 2|88 e |8 _|E|e |2 |5 (88| 2|5_|S |2 |8 |28 |&|28 5|8 |z&|¢8%| .- -
q X = < | L |5 1] o = c <5 | © = |8 8 | 25| = =S < TS| = ° e [} = < — £ £
&| CreekName | Use |Class| StationID | & | & | & |2 | £ |8| & |5 |5 |38 £ | 8 |2 | P |5 £ |°o8| o | 88|88 8 | 8|28 & | £ | 8 82| 5 = |
Marsh NU P | 543R00245 | 35 | 10 8 02 |4]|12 8 | 84| 56 | 25| 38 | 33 |67 28| 56| 55 25 23 08| 24 | 46 | 0.0 | 23 0.0 6.8 2693 | 245 2615
Deer U P | 543R00137 | 8 0 0 o0 |0 1 4 |00| 00 |15| 40 | 50 | 6.8 | 0.0 0.0 | 43 38 89 54| 94 | 17|00 | 4.2 0.0 0.0 6933 | 630 6731
Dry U P 544R00025 12 0 0 0 0 0 2 6 0.0 | 0.0 1.8 35 42 | 6.0 | 0.0 | 0.0 25 42 93 4.1 97 1.6 | 0.0 1.1 0.0 0.2 4645 | 422 4510
MF Coyote NU NP | 205R00021 | 40 | 21 9 7 5 4 15 8 64 5.9 2.3 30 10 | 45| 6.8 | 45 5.9 10 59 0.0 59 27 26 12 2.0 0.3 3280 | 298 3184
Los Gatos U P 205R00026 | 21 5 1 0 4 1 7 8 15 0.5 2.0 32 33 {53 |05|48 | 23 24 86 6.2 92 0.7 | 05| 4.6 0.5 2.5 7308 | 664 7095
Upper
Penitencia U P | 205R00035 | 30 9 5 0 0 8 6 24 | 11 |19 | 50 | 47 | 55|03 |67 | 44 | 23 71 18 89 (33|22 6.0 0.0 1.4 | 20192| 1836 | 19604
Coyote U P | 205R00042 | 24 6 2 0| 4 |1 4 4 30 | 02 | 18| 40 | 46 | 55|02 |42 | 20 29 23 70 93 (27|06 | 3.2 0.0 0.8 5402 | 491 5245
Saratoga NU P 205R00058 | 57 | 26 8 31155 22 16 | 23 15 3.0 24 14 | 46 | 15 37 14 | 53 49 1.4 51 20 18 22 7.0 0.2 4286 | 390 4161
San Thomas
Aquino U P 205R00067 | 14 1 1 0 0 1 3 6 03] 03 |08 82 43 |59 (03|71 1.8 36 97 0.0 97 1.0 | 0.2 1.8 0.0 0.0 23578| 2143 22891
Canoas U P 205R00090 8 1 1 0 0 0 1 3 1.2 | 0.0 | 09 67 50 | 60| 0.0 | 0.0 | 9.0 50 99 0.0 99 0.2 | 0.0 | 0.2 0.0 0.3 6901 | 627 6700
Calabazas U P | 205R00099 | 28 7 4 0| 3 1 9 10 | 34 | 15 | 23| 24 | 36 |54 |1.0|36| 6.7 | 25 74 16 90 | 0.6 | 0.0 | 89 0.0 0.8 4928 | 448 4784
o | Stevens U P | 205R00115 | 10 0 0 o0 |O0 3 4 |00| 00 |15| 38 | 50 | 63 |0.0| 00| 23 50 78 00| 78 |13 |00 | 21 0.0 0.0 | 30576| 2780 | 29685
S | Lower
2 Penitencia U P 205R00131 16 1 0 0 1 0 9 4 0.2 | 0.0 1.7 38 47 | 6.2 | 0.0 | 0.0 28 47 68 1.8 70 0.0 | 0.0 30 0.0 0.2 3900 | 355 3786
A Canoas U P 205R00154 4 1 1 0 0 0 0 1 02| 00 |00 | 100 | 50 | 80 | 0.0 | 0.0 | 100 | 75 100 0.0 | 100 | 0.2 | 0.0 | 0.0 0.0 0.0 15096| 1372 14656
Coyote U P 205R00218 | 31 5 1 0 4 1 13 7 12 50 | 2.5 35 48 | 5.4 | 0.2 | 3.2 22 29 32 48 80 48 | 0.0 | 8.2 0.0 6.6 7428 | 675 7212
Matadero U P 205R00227 | 25 7 3 0 4 0 7 8 21 12 2.2 37 36 | 5.6 | 12 12 11 24 75 3.8 78 14 11 4.4 1.1 2.1 5320 | 484 5165
San Thomas
Aquino U P 205R00234 | 33 9 4 0 5 3 7 9 11 5.3 2.4 26 36 | 5.8 |46 | 6.1 24 24 78 6.1 84 44 | 0.2 5.7 3.8 1.6 9744 | 886 9460
Upper Silver U P | 205R00241 | 16 1 0 o1 |0 4 6 | 02| 00 |15| 61 |50 |74|00|00| 70 31 25 58 | 31 64 | 0.0 | 4.8 0.0 0.3 9696 | 881 9414
Guadalupe R U P 205R00259 | 23 4 2 0 2 0 8 4 43 0.0 |21 29 57 | 52| 0.0 0.0 20 35 16 56 72 330105172 | 0.0 8.3 2305 | 210 2238
Guadalupe Cr U P 205R00282 | 28 5 2 0 3 2 9 7 18 44 | 2.8 20 39 | 56|44 | 7.1 29 32 39 13 52 18 | 9.9 25 4.2 1.3 2952 | 268 2866
Coyote U P 205R00291 | 24 3 1 0 2 0 6 6 38 0.0 | 23 23 58 {53 |/00|00| 75 29 61 31 92 1.4 |1 0.0 | 55 0.0 0.8 1780 | 162 1728
Guadalupe R U P | 205R00346 | 19 3 1 0| 2 1 4 4 |93| 00 |13| 70 | 53 |59 (00|00 11 32 82 13 95 (03| 03| 45 0.0 0.5 9856 | 896 9569
Saratoga U P | 205R00355 | 36 7 3 0|4 |3 |12]12 (28| 05 |22 38 [33|63|03]|56]| 23 33 63 5.5 | 68 20 [ 1.2 | 10 0.3 1.3 1208 | 110 1173
Woodhams NU P 202R00024 | 47 14 2 4 8 6 | 22 13 29 25 2.9 26 28 | 42| 24 | 26 7.0 13 44 6.1 50 12 | 9.3 23 15.0 0.2 4128 | 375 4008
e Pilarcitos NU P 202R00072 | 55 23 12 3 8 3 22 12 24 9.5 2.9 26 27 | 47 | 9.0 | 29 4.2 11 41 8.0 49 35 | 33 13 0.8 1.6 2496 | 227 2423
% Milagra U P 202R00087 | 19 4 1 1 2 3 7 7 68 35 1.8 34 26 | 40| 35 11 1.0 11 56 3.4 59 16 | 0.8 | 4.8 35 0.0 2918 | 265 2833
§ Denniston U P 202R00284 | 33 10 3 2 5 4 12 8 18 17 2.6 19 33 (49| 17 | 21 22 24 39 3.2 42 24 | 6.8 21 11 0.8 974 89 946
v | Sanchez U P 204R00180 | 22 2 1 0 1 2 9 9 13 0.1 2.1 26 36 | 55|01 |45 | 0.7 23 76 13 89 0.3 | 0.0 10 0.1 0.3 8040 | 731 7806
Polhemus U P 204R00200 | 23 2 1 1 0 1 8 10 11 26 | 2.1 27 39 [ 59| 26|43 16 26 64 18 82 1.1 | 0.0 13 2.9 0.2 3678 | 334 3571
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Attachment D. Algae Metric Values

Table F-1. Epiphyte fraction metric values by land use for sites sampled in the RMC area in the spring index period (April 15 — June 15), 2012.

Abundance Diversity/Evenness
Measures Dominance Measures Measures
(%)
£ o o o o
S g 2 g 2 2 - 5 =
S § ] 3 < 3 sl | g| g w = B
k: 3 g g £ S| | g| ¢ g g £ B & g
— S o o o2 o 2 g © © © = = S g
; s 2 S = < HE R R IR
S 2 = s 5 § §| =| & 5| §| 5§ & s & =2
) e c X X x X < g 2 e e = g = <
9 £ 2 e e e S| & E| E| E| g 8 8 28 =
a o * £ E - - - 'é =] [=] [} [=] ; é ; 2
= £ 3 = ] s & s| ol 8| 8| o o ¥ T T &
7 s £ = £ £ £ £ 9| 2| B | | 8 § ¢ &
w| € o ic £ S £ E| ®| N m| & i E £/ E| =
g| 2| 2 < £ 3 8 8| sth 8 R OR| R ¥ 8 5 2
S I 9 (=] . ° . ° . < . < £ 7] v
Tl 3| B 4] S 2nd Dominant S| 3rd Dominant & [4th Dominant| % | Dominant =
Site ID Creek Name ~ E 2 § & | Dominant Taxon Taxon Taxon Taxon Taxon
204R00084 |Dublin Creek uijpe 0 0 |- - |- - |- — |- - |- - - - - - - - - -] -
Heteroleibleinia Chamaesiphon Leptolyngbya Uronema
204R00191 |Arroyo Valle U P 104 4  |kuetzingii 56 |[sp. 37 |foveolarum 9 |confericolum 2 |- -- |53.85|35.58|8.65(1.92| -- |0.99|0.43|1.43|0.65
Heteroleibleinia Leptolyngbya
204R00100 |Arroyo Mocho U |NP| 100 3  |kuetzingii 98 |Oedogoniumsp.| 1 [tenuis 1 |- - |- -- 98 1 1 -- - 10.11]0.05|0.16 | 0.43
Heteroleibleinia
204R00068 |Collier Creek U P 100 1 |kuetzingii 100 |-- - |- - |- - |- -- 1100 | -- -- - -- -- - -- --
Heteroleibleinia Chamaesiphon
o 204R00596 |- u | P 100 2 |kuetzingii 90 |[sp. 10 |- - |- e - |90 | 10 | -- -- - 10.33]0.14 | 0.47 | 0.22
=< | 204R00391 |- u | P 0 0 |- - |- -~ |- - |- e -- -- -- -- -- -- -- - -- --
§ Uronema Heteroleibleinia Chamaesiphon Leptolyngbya
204R00383 |Sulphur Creek ui| P 100 4 |confericolum 66 |kuetzingii 23 |sp. 8 |foveolarum 3 |- -- 66 | 23 8 3 - 10.92| 0.4 |1.33|0.65
Castro Valley, Uronema Heteroleibleinia
204R00047 |Creek U P 100 confericolum 83 |kuetzingii 17 |- - |- - |- -- 83 | 17 -- -- -- |0.46| 0.2 |0.66|0.22
204R00340 |-- uije 1 Epipyxis utriculus | 1 |- - |- - |- - |- - 100| - | - | - | -] -] - |-] -
204R00319 [Sausal Creek Uu | P 0 -- - |- -~ |- - |- -~ |- -- -- -- -- -- -- -- -- -- --
Arroyo de la Heteroleibleinia Leptolyngbya
204R00356 |Laguna U P 13 2 |kuetzingii 11 |foveolarum 2 |- - |- - |- - (84.62|15.38| -- -- - 10.43]0.19]|0.62 | 0.39
204R00367 |Ward Creek u | P 0 -- - |- - |- - |- - |- -- -- -- -- -- -- -- -- -- --
204R00303 |- ui| P 100 3 |Leptolyngbya 47 |Leptolyngbya 31 |Heteroleibleinia | 22 |- - |- - | 47 | 31 | 22 -- - 11.05|0.46 |1.52|0.43
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Abundance Diversity/Evenness
Measures Dominance Measures Measures
=]
£ [} o o o
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: g -§ '§ '§ '§ < S c c z = o
= © c c c c o o o o 0 o0 2 »
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g 3 § % 5 5 | 5| S| £| £| £| & 3 &
3 = 5 C = < S £| §| E| §| E| 2| & 2| %
= g | ¢ T g g g 5 §| S| 8| 8 8| | %| I| &
7 = o c c c c c a o ° < < s s s =
k] r © = — = omm c S L - [ = o c ©
8 5 | = £ 3 g g E ¥ g 3| §| 2| 5| E| g =
g & &2 _| % & o 8 8| st 8 XO® ¥ X 2 s 2
39 - @ o . ° . ° . < . < @) 7 v
Tl 3| B £ 9 2nd Dominant S| 3rd Dominant & [4th Dominant| £ | Dominant 5
Site ID Creek Name o ,f—,_’ 2 S &| Dominant Taxon Taxon Taxon Taxon Taxon
[foveolarum tenuis kuetzingii
Leptolyngbya
205R00535 |Line 5-F-1 ui|pPr 100 2 |Chamaesiphon sp.| 83 |foveolarum 17 |- - |- - |- -- 83 | 17 -- -- - 10.46| 0.2 |0.66|0.22
204R00647 |Dry Creek uije 0 0 |- - |- - |- - |- - |- - - - - - -] - -] -
Heteroleibleinia
205R00430 |NA U P 100 3 |kuetzingii 44 |Gongrosira sp. 33 |Xenococcus sp. 23 |- - |- -- 44 | 33 | 23 -- -- |1.07|0.46|1.54|0.43
San Lorenzo Leptolyngbya Heteroleibleinia
204R00639 |Creek U P 100 3 |foveolarum 65 |kossinskajae 32 |Oedogoniumsp.| 3 |- - |- - 65 | 32 3 -- -- 10.75]0.33|1.08|0.43
204R00583 |Line 3A-D u | P 0 0 |- - |- - |- - |- - |- -- -- -- -- -- -- -- -- -- --
Agua Caliente
205R00110 |Creek U P 0 0 |- - |- - |- - |- - |- -- -- - -- -- -- -- -- - --
204R00455 |Zeili Creek U P 0 0 |- - |- - |- - |- e -- - - -- - -- -- - - --
Heteroleibleinia
203R00039 [El Cerrito Creek U P 100 1 |kuetzingii 100 |- - |- e - |- - (100 | -- -- -- - | NA | NA | NA | NA
Heteroleibleinia
543R00137 |Marsh Creek U P 100 1 |kuetzingii 100 |-- - |- - |- - |- -- 1100 | -- -- -- -- NA | NA | NA | NA
Heteroleibleinia
o 544R00025 |-- U P 100 1 |kuetzingii 100 |-- - |- - |- e -- 1100 | -- -- - -- NA | NA | NA | NA
= | 206R00155 |San Pablo Creek U P 0 0 |- - |- - |- - |- - |- -- - - -- - -- -- - -- --
§ 207R00139 |Las Trampas ] P 7 1 |Oedogonium sp. 7 |- - |- - |- - |- -- (100 | -- - -- - NA | NA | NA | NA
543R00245 |Marsh Creek NU | P 17 1 |Oedogonium sp. 17 |- - |- - |- - |- - (100 | -- -- -- - | NA | NA | NA | NA
Leptolyngbya
543R00219 |Marsh Creek NU | P 5 2 |Oedogonium sp. 3 |foveolarum 2 |- - |- - |- -- 60 | 40 -- -- - 10.67]0.29]|0.97 | 0.62
Heteroleibleinia Leptolyngbya
207R00247 |Walnut Creek ui|pP 100 3 |kuetzingii 57 |Oedogonium sp.| 38 |foveolarum 5 |- - |- -- 57 | 38 5 -- - 10.84|0.36|1.21|0.43
207R00011 |Grason Creek U P 100 4 |Oedogonium sp. 31 |Chantransia 28 |Heteroleibleinia | 25 |Heteroleiblein| 16 |-- - 31 | 28 | 25 | 16 - 11.36]0.59|1.96 |0.65
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Abundance Diversity/Evenness
Measures Dominance Measures Measures
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Tl 3| B £ 9 2nd Dominant S| 3rd Dominant & [4th Dominant| £ | Dominant 5
Site ID Creek Name o ,f—,_’ 2 S &| Dominant Taxon Taxon Taxon Taxon Taxon
sp.1 kossinskajae ia pusilla
206R00215 |San Pablo Creek uj|P 0 0 |- - |- i - |- - |- -- -- -- -- -- -- -- -- -- --
202R00072 |Pilarcitos Creek | NU | P 0 0 |- - - |- - |- - |- - - - - - - - -] -] -
202R00087 |Milagra Creek uije 0 0 |- - |- - |- - |- - |- - - - - - - - - -] -
204R00180 |Sanchez Creek uijpe 0 0 |- - |- - |- - |- - |- - - - - - - - - -] -
204R00200 |Polhemus Creek | U | P 0 0 |- - |- - |- - |- - |- - - - - - - - - -] -
202R00024 |Woodhams Creek| NU | P 0 0 |- - |- - |- — |- - |- - - - - - - - - -] -
e Corte Madera
% 205R00088 |Creek uj|P 0 0 |- - |- - |- - |- - |- -- -- -- -- -- -- -- -- -- --
§ Corte Madera
v | 205R00168 |Creek uj|P 0 0 |- - |- i e - |- -- -- -- -- -- -- -- -- -- --
Ojo de Agua
204R00232 |Arroyo uilpe 0 0 |- - - |- - |- - - - - - - -] -
Trib to Ojo de Oedogonium  sp
204R00244 |Agua Arroyo U P 100 1 |1_EcoA 100 |-- - |- - |- - |- - 1100 | -- - -- -- 0 0 0 0
202R00284 |Denniston Creek | U | P 0 0 |- - |- - |- - |- - |- -- -- -- -- -- -- -- -- -- --
205R00026 |Los Gatos Creek uj|Pr 0 0 |- - |- i - |- - |- -- -- -- -- -- -- -- -- -- --
205R00058 |Saratoga Creek NU | P 0 0 |- - |- i - |- - |- -- -- -- -- -- -- -- -- -- --
San Thomas Heteroleibleinia Leptolyngbya Chamaesiphon Oedogonium Chroococcop
o | 205R00234 |Creek ui|pPr 100 6 |kuetzingii 49 |foveolarum 33 |sp. 12 |sp. 4 |sis epiphytica| 1 49 | 33 | 12 4 1 |1.19(/0.52|1.72|1.09
S | 205R00021 |MF Coyote Creek | NU |[NP| 0 0 |- - |- - |- — |- - |- - - - - - - - - -] -
g 205R00099 |Calabazas Creek | U | P 0 0 |- - |- - |- — |- - |- - - - - - - - -] -
n Heteroleibleinia Leptolyngbya Chamaesiphon Heteroleiblein
205R00042 |Coyote Creek u | P 100 4 |kossinskajae 43 |foveolarum 25 |sp. 19 \|ia kuetzingii 13 |- - | 43 | 25 | 19 | 13 - 11.29]0.56 | 1.86 | 0.65
Upper Silver Heteroleibleinia Uronema
205R00241 |Creek ui| P 100 2 |kossinskajae 99 |confervicolum 1 |- - |- - |- - 99 1 -- -- -- 10.06|0.02 |0.08|0.22
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Site ID Creek Name o ,f—,_’ 2 S &| Dominant Taxon Taxon Taxon Taxon Taxon
Heteroleibleinia Chamaesiphon Leptolyngbya Oedogonium
205R00154 |Canoas Creek Uu | P 100 4 |kuetzingii 47 |sp. 36 |foveolarum 13 |sp. 4 |- - | 47 | 36 | 13 4 - 11.12]0.48 |1.61|0.65
205R00282 |Guadalupe Creek | U | P 0 0 |- - |- -~ |- - |- - |- -- -- -- -- - - -- - - --
Leptolyngbya
205R00090 [Canoas Creek U P 100 2 |Chamaesiphon sp.| 77 |foveolarum 23 |- - |- - |- -- 77 | 23 -- -- -- 10.54|0.23|0.780.22
205R00218 |Coyote Creek u | P 0 0 |- - |- -~ |- - |- - |- -- -- -- -- - -- -- -- -- --
Upper Penitencia Heteroleibleinia Leptolyngbya
205R00035 |Creek U P 100 2 |kossinskajae 92 |foveolarum 8 |- - |- - |- -- 92 8 -- -- - 10.28[0.12| 0.4 |0.22
San Thomas Leptolyngbya Heteroleibleinia
205R00067 |Aquino U P 100 2 |foveolarum 57 |kuetzingii 43 |- - |- - - 0 57 | 43 -- -- -- |0.68| 0.3 |0.99]|0.22
205R00115 |Stevens Creek ui|pPr 0 -- - |- -~ |- - |- - |- -- -- -- -- - - -- - - --
Lower Penitencia
205R00131 |Creek u | P 0 0 |- - |- -~ |- - |- e -- -- -- -- -- -- -- -- -- --
Leptolyngbya
205R00227 |Matadero Creek U P 8 2 |foveolarum 7 |Oedogoniumsp.| 1 |- - |- - |- - |87.5]125]| -- -- - 10.38]0.16 | 0.54 | 0.48
Heteroleibleinia
205R00259 |Guadalupe River | U P 16 1 |kuetzingii 16 |- - |- - |- - |- -- 1100 | -- -- - -- 0 0 0 0
205R00291 |Coyote Creek u | P 0 0 |- - |- -~ |- - |- - |- -- -- -- -- - -- -- -- -- --
205R00346 |Guadalupe River | U | P 0 0 |- - |- -~ |- - |- - |- -- -- -- -- -- -- -- - -- --
205R00355 |[Saratoga Creek u | P 0 0 |- - |- -~ |- -- -- - |- -- -- -- -- -- -- -- - -- --
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Attachment D. Algae Metric Values

Table F-2. Diatom fraction metric values by land use for sites sampled in the RMC area in the spring index period (April 15 — June 15), 2012.
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Creek 2nd Dominant S 3rd Dominant & 4th Dominant = 5th Dominant =
Name Dominant Taxon Taxon Taxon Taxon Taxon
Pilarcitos Planothidium Planothidium Parlibellus
202R00072 Creek NU P 603 301.5 37 | Navicula gregaria | 117 | frequentissimum 69 | lanceolatum 63 | Amphora pediculus 59 | protractoides 57 19 11 10 10 9 3 1 4 6
Cocconeis Cocconeis
Milagra placentula var. Planothidium Planothidium placentula var.
202R00087 Creek U P 600 300 24 | euglypta 320 | Amphora pediculus 59 | lanceolatum 55 | frequentissimum 48 | lineata 27 53 10 9 8 5 2 1 3 4
Cocconeis
Sanchez Planothidium Planothidium placentula var.
204R00180 Creek U P 601 300.5 34 | frequentissimum 195 | lanceolatum 82 | Amphora pediculus | 65 | euglypta 63 | Navicula antonii 34 32 14 11 10 6 2 1 4 5
Cocconeis
Polhemus Planothidium placentula var. Planothidium Rhoicosphenia Amphora
204R00200 | Creek U P 601 300.5 35 | frequentissimum 127 | euglypta 87 | lanceolatum 78 | abbreviata 71 | pediculus 47 21 14 13 12 8 3 1 4 5
Cocconeis
o Woodhams Rhoicosphenia Planothidium placentula var. Amphora
% 202R00024 | Creek NU P 550 275 30 | abbreviata 177 | frequentissimum 91 | euglypta 65 | Reimeria sinuata 49 | pediculus 26 32 17 12 9 5 2 1 3 5
§ Corte Cocconeis
n Madera placentula var. Gomphonema Planothidium Nitzschia
205R00088 | Creek U P 601 300.5 34 | euglypta 159 | Amphora pediculus 75 | olivaceum 50 | frequentissimum 45 | inconspicua 40 26 12 8 7 7 3 1 4 5
Corte Cocconeis
Madera Amphora Planothidium Nitzschia placentula var.
205R00168 Creek U P 601 300.5 36 | pediculus 115 | frequentissimum 95 inconspicua 52 | Navicula gregaria 48 | euglypta 45 19 16 9 8 7 3 1 4 5
Ojo de Cocconeis
Agua Cyclostephanos Planothidium placentula var. Planothidium Amphora
204R00232 Arroyo U P 603 301.5 23 dubius 318 | frequentissimum 65 euglypta 57 | lanceolatum 56 | pediculus 16 53 11 9 9 3 2 1 3 3
Trib to Ojo Cocconeis
de Agua Rhoicosphenia placentula var. Cocconeis Planothidium Amphora
204R00244 | Arroyo U P 603 301.5 29 | abbreviata 116 | euglypta 97 | pediculus 73 | frequentissimum 71 | pediculus 43 19 16 12 12 7 3 1 4 4
Denniston Amphora Achnanthidium Rhoicosphenia Fragilaria Planothidium
202R00284 | Creek U P 525 262.5 44 | pediculus 150 | minutissimum 55 | abbreviata 54 | vaucheriae 36 | lanceolatum 21 29 10 10 7 4 3 1 4 7
g e Los Gatos Achnanthidium Rhoicosphenia Cocconeis Aulacoseira
Q &| 205R00026 Creek U P 601 300.5 41 | minutissimum 87 abbreviata 72 | Amphora pediculus | 69 | placentula var. 51 | alpigena 34 14 12 11 8 6 3 1 4 6
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Abundance Diversity/Evenness
Measures Dominance Measures Dominance Measures Measures
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Creek 2nd Dominant = 3rd Dominant & 4th Dominant & 5th Dominant A
Name Dominant Taxon Taxon Taxon Taxon Taxon
euglypta
Cocconeis
Saratoga placentula var. Rhoicosphenia Planothidium Cocconeis
205R00058 Creek NU P 600 300 23 euglypta 242 | abbreviata 133 | frequentissimum 62 | Amphora pediculus 46 | fluviatilis 43 40 22 10 8 7 2 1 3 3
San Cocconeis
Thomas placentula var. Achnanthidium Planothidium Rhoicosphenia
205R00234 | Creek U P 602 301 29 | euglypta 123 | minutissimum 95 | Amphora pediculus | 75 | frequentissimum 55 | abbreviata 50 20 16 12 9 8 3 1 4 4
Fragilaria
MF Coyote capucina var. Planothidium Rhoicosphenia Achnanthidium Fragilaria
205R00021 Creek NU NP 604 302 27 | mesolepta 298 | frequentissimum 75 | abbreviata 57 | minutissimum 40 | crotonensis 30 49 12 9 7 5 2 1 3 4
Cocconeis
Calabazas placentula var. Planothidium Nitzschia
205R00099 Creek U P 605 302.5 33 | euglypta 174 | frequentissimum 89 | inconspicua 40 | Navicula antonii 38 | Melosira varians 30 29 15 7 6 5 3 1 4 5
Cocconeis Karayevia
Coyote placentula var. ploenensis var. Achnanthidium Amphora
205R00042 Creek U P 601 300.5 55 euglypta 137 | gessneri 59 | Navicula radiosa 50 | minutissimum 47 | pediculus 37 23 10 8 8 6 3 1 4 8
Upper Cocconeis
Silver placentula var. Rhoicosphenia Planothidium
205R00241 Creek U P 600 300 46 | euglypta 163 | abbreviata 72 | Amphora pediculus | 42 | Synedra ulna 38 | frequentissimum 35 27 12 7 6 6 3 1 4 7
Staurosira
Canoas construens var. Achnanthidium Planothidium Nitzschia
205R00154 Creek U P 604 302 28 venter 116 | Nitzschia amphibia 93 minutissimum 81 | frequentissimum 61 | inconspicua 46 19 15 13 10 8 3 1 4 4
Cocconeis
Guadalupe placentula var. Rhoicosphenia Navicula
205R00282 Creek U P 606 303 47 | euglypta 80 abbreviata 65 Navicula gregaria 57 | Amphora pediculus 55 | tripunctata 50 13 11 9 9 8 3 1 5 7
Staurosira
Canoas construens var. Denticula Nitzschia Rhoicosphenia Nitzschia
205R00090 | Creek U P 608 304 15 | venter 285 | kuetzingii 234 | inconspicua 20 | abbreviata 19 | fonticola 15 47 38 3 3 2 1 1 2 2
Karayevia Cocconeis
Coyote Amphora ploenensis var. placentula var.
205R00218 | Creek U P 602 301 45 | pediculus 105 | gessneri 79 | euglypta 66 | Platessa conspicua 40 | Melosira varians 26 17 13 11 7 4 3 1 4 7
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Abundance Diversity/Evenness
Measures Dominance Measures Dominance Measures Measures
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Creek 2nd Dominant S 3rd Dominant & 4th Dominant = 5th Dominant =
Name Dominant Taxon Taxon Taxon Taxon Taxon
Upper Cocconeis
Penitencia Rhoicosphenia placentula var. Nitzschia Navicula Amphora
205R00035 Creek U P 602 301 47 | abbreviata 81 | euglypta 73 | inconspicua 62 | cryptotenella 48 | pediculus 41 13 12 10 8 7 3 1 7
San
Thomas Achnanthidium Denticula Encyonopsis Rhoicosphenia Gomphonema
205R00067 Aquino U P 603 301.5 22 | minutissimum 321 | kuetzingii 196 | microcephala 10 | abbreviata 10 | parvulum 8 53 33 2 2 1 1 1 2 3
Stevens Amphora Planothidium Staurosira
205R00115 Creek U P 602 301 49 | pediculus 107 | Navicula gregaria 66 | Nitzschia amphibia | 66 | frequentissimum 45 | construens 31 18 11 11 7 5 3 1 5 8
Lower Staurosira
Penitencia construens var. Nitzschia Cyclotella Nitzschia
205R00131 Creek U P 603 301.5 50 | Nitzschia solita 176 | venter 56 | microcephala 40 | meneghiniana 36 | desertorum 30 29 9 7 6 5 3 1 4 8
Matadero Amphora Nitzschia Planothidium
205R00227 Creek U P 601 300.5 28 | pediculus 287 | Bacillaria paradoxa 80 | inconspicua 32 | Melosira varians 31 | frequentissimum 27 48 13 5 5 4 2 1 3 4
Karayevia
Guadalupe Navicula Rhoicosphenia ploenensis var. Amphora
205R00259 River U P 604 302 55 menisculus 72 abbreviata 68 | gessneri 45 | Amphora ovalis 35 | pediculus 31 12 11 7 6 5 3 1 5 8
Karayevia Cocconeis
Coyonte Bacillaria ploenensis var. placentula var. Rhoicosphenia
205R00291 Creek U P 601 300.5 61 | paradoxa 72 | gessneri 69 | Amphora pediculus | 63 | euglypta 43 | abbreviata 39 12 11 10 7 6 3 1 5 9
Staurosira
Guadalupe Fragilaria construens var. Pseudostaurosira Staurosira
205R00346 River U P 601 300.5 44 | crotonensis 218 | venter 71 | Amphora pediculus | 39 | brevistriata 37 | construens 34 36 12 6 6 6 3 1 4 7
Saratoga Nitzschia Achnanthidium Amphora
205R00355 Creek U P 603 301.5 33 inconspicua 92 | minutissimum 84 | Nitzschia fonticola 60 | Navicula antonii 56 | pediculus 49 15 14 10 9 8 3 1 4 5
Cocconeis
El Cerrito Planothidium placentula var. Nitzschia
% 203R00039 Creek U P 600 300 25 | frequentissimum 130 | euglypta 90 | Amphora pediculus | 82 | Nitzschia palea 51 | inconspicua 46 22 15 14 9 8 3 1 4 4
8 Marsh Nitzschia Planothidium Nitzschia
O 543R00137 | Creek U P 606 303 42 | inconspicua 74 | frequentissimum 67 | Navicula gregaria 42 | Navicula caterva 40 | frustulum 36 12 11 7 7 6 3 1 5 6
Nitzschia Nitzschia Cyclotella Rhoicosphenia Nitzschia
544R00025 N/A U P 601 300.5 31 | amphibia 98 desertorum 86 | meneghiniana 72 | abbreviata 44 | inconspicua 37 16 14 12 7 6 3 1 4 5
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Abundance Diversity/Evenness
Measures Dominance Measures Dominance Measures Measures
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Creek 2nd Dominant = 3rd Dominant & 4th Dominant & 5th Dominant A
Name Dominant Taxon Taxon Taxon Taxon Taxon
Cocconeis
San Pablo Amphora Nitzschia placentula var. Planothidium
206R00155 Creek U P 606 303 28 | pediculus 130 | inconspicua 106 | euglypta 78 | frequentissimum 67 | Navicula caterva 32 21 17 13 11 5 2 1 4
Las Rhoicosphenia Navicula Nitzschia
207R00139 Trampas U P 600 300 36 | Navicula caterva 138 | Navicula gregaria 99 | abbreviata 55 | tripunctata 44 | dissipata 44 23 17 9 7 7 3 1 4 5
Cocconeis
Marsh Achnanthidium Rhoicosphenia placentula var. Nitzschia Navicula
543R00245 Creek NU P 602 301 38 | minutissimum 113 | abbreviata 64 | euglypta 61 | inconspicua 54 | gregaria 48 19 11 10 9 8 3 1 4 6
Marsh Achnanthidium Nitzschia Cyclotella
543R00219 Creek NU P 603 301.5 36 | minutissimum 273 | microcephala 42 | meneghiniana 38 | Navicula gregaria 38 | Cymbella affinis 24 45 7 6 6 4 2 1 3 5
Walnut Cyclotella Cocconeis Gomphonema Cyclotella Rhoicosphenia
207R00247 Creek U P 618 309 29 | sp_6040.5 174 | pediculus 92 | minutum 72 | meneghiniana 42 | abbreviata 24 28 15 12 7 4 3 1 4 4
Cocconeis
Grason placentula var. Cocconeis Rhoicosphenia Planothidium
207R00011 Creek U P 601 300.5 20 | euglypta 396 | pediculus 68 | Amphora pediculus | 52 | abbreviata 20 | frequentissimum 19 66 11 9 3 3 1 1 2 3
San Pablo Tryblionella
206R00215 Creek U P 463 231.5 35 Melosira varians 121 | Surirella minuta 54 | Navicula gregaria 52 | Nitzschia dubia 34 | apiculata 26 26 12 11 7 6 3 1 4 6
Dublin Planothidium Cyclotella
204R00084 | Creek U P 605 302.5 32 | Navicula gregaria | 176 | frequentissimum 139 | Melosira varians 47 | meneghiniana 36 | Nitzschia palea 28 29 23 8 6 5 2 1 4 5
Staurosira Cocconeis
Arroyo Rhoicosphenia Pseudostaurosira Fragilaria capucina construens var. placentula var.
204R00191 | Valle U P 607 303.5 54 | abbreviata 91 | brevistriata 69 | var. mesolepta 52 | venter 49 | lineata 45 15 11 9 8 7 3 1 5 8
Arroyo Achnanthidium Nitzschia Gomphonema Rhoicosphenia Cocconeis
[ 204R00100 Mocho U NP 601 300.5 39 | minutissimum 107 | inconspicua 83 | parvulum 74 | abbreviata 67 | pediculus 47 18 14 12 11 8 3 1 4 6
§ Staurosira
< Collier Nitzschia Achnanthidium Planothidium Nitzschia construens var.
204R00068 Creek U P 604 302 33 microcephala 195 | minutissimum 61 | frequentissimum 56 | inconspicua 44 | venter 36 32 10 9 7 6 3 1 4 5
Staurosira
construens var. Cyclotella Nitzschia
204R00596 N/A U P 601 300.5 41 venter 192 | meneghiniana 64 Tabularia tabulata 35 | Surirella brebissonii | 32 | inconspicua 30 32 11 6 5 5 3 1 4 6
Nitzschia Achnanthidium Gomphonema
204R00391 N/A U P 601 300.5 46 | desertorum 109 | Nitzschia palea 95 | Nitzschia solita 64 | minutissimum 51 | parvulum 46 18 16 11 8 8 3 1 4 7
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Creek 2nd Dominant S 3rd Dominant & 4th Dominant = 5th Dominant =
Name Dominant Taxon Taxon Taxon Taxon Taxon
Sulphur Sellaphora Planothidium
204R00383 Creek U P 606 303 27 | pupula 248 | frequentissimum 96 | Nitzschia amphibia | 70 | Navicula minima 38 | Nitzschia palea 30 41 16 12 6 5 2 1 3 4
Castro
Valley Gomphonema Cocconeis Denticula Rhoicosphenia
204R00047 Creek U P 607 303.5 30 | parvulum 80 | Amphora pediculus 75 | pediculus 73 | kuetzingii 71 | abbreviata 62 13 12 12 12 10 3 1 4 5
Staurosira
construens var. Cyclotella Nitzschia
204R00340 N/A U P 602 301 29 | venter 199 | meneghiniana 116 | microcephala 74 | Nitzschia amphibia 56 | Nitzschia palea 55 33 19 12 9 9 2 1 3 4
Sausal Amphora Rhoicosphenia Planothidium Cyclotella
204R00319 Creek U P 600 300 41 | pediculus 151 | abbreviata 135 | Navicula gregaria 36 | frequentissimum 33 | meneghiniana 32 25 23 6 6 5 3 1 4 6
Staurosira
Arroyo de Achnanthidium construens var. Nitzschia Cocconeis Gomphonema
204R00356 | laLaguna U P 603 301.5 48 | minutissimum 79 | venter 77 | inconspicua 50 | pediculus 41 | parvulum 34 13 13 8 7 6 3 1 5 7
Cocconeis
Ward Planothidium Nitzschia placentula var. Planothidium
204R00367 Creek U P 601 300.5 25 | frequentissimum 180 | Amphora pediculus | 113 | inconspicua 89 | euglypta 72 | lanceolatum 28 30 19 15 12 5 2 1 3 4
Amphora Rhoicosphenia Nitzschia
204R00303 N/A U P 604 302 33 | pediculus 125 | Nitzschia amphibia 45 | Navicula veneta 40 | abbreviata 39 | microcephala 38 21 7 7 6 6 3 1 4 5
Staurosira
Achnanthidium Nitzschia construens var. Amphora
205R00535 Line 5-F-1 U P 606 303 46 | minutissimum 105 | microcephala 103 | venter 89 | Nitzschia amphibia 42 | pediculus 29 17 17 15 7 5 3 1 4 7
Cocconeis
Amphora Rhoicosphenia Nitzschia Planothidium placentula var.
204R00647 Dry Creek U P 603 301.5 18 | pediculus 296 | abbreviata 87 | inconspicua 74 | frequentissimum 39 | euglypta 33 49 14 12 6 5 2 1 2 3
Staurosira
construens var. Achnanthidium Gomphonema Nitzschia
205R00430 NA U P 604 302 32 | venter 273 | minutissimum 63 | minutum 44 | microcephala 36 | Navicula minima 30 45 10 7 6 5 2 1 3 5
San
Lorenzo Gomphonema Cocconeis Cyclotella Nitzschia Nitzschia
204R00639 Creek U P 605 302.5 44 | parvulum 117 | pediculus 95 meneghiniana 51 | microcephala 38 | inconspicua 29 19 16 8 6 5 3 1 4 7
Nitzschia Tryblionella
204R00583 Line 3A-D U P 604 302 44 | Nitzschia solita 174 | desertorum 90 | Navicula germainii | 50 | apiculata 44 | Nitzschia palea 32 29 15 8 7 5 3 1 4 7
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Creek 2nd Dominant = 3rd Dominant & 4th Dominant & 5th Dominant A
Name Dominant Taxon Taxon Taxon Taxon Taxon
Agua Cocconeis
Caliente placentula var. Planothidium Rhoicosphenia Amphora
205R00110 | Creek U P 601 300.5 48 | euglypta 218 | Synedra gaillonii 65 | frequentissimum 48 | abbreviata 39 | pediculus 31 36 11 8 6 5 3 1 7
Cocconeis
Planothidium placentula var. Achnanthidium Planothidium
204R00455 Zeili Creek U P 605 302.5 34 | frequentissimum 205 | Amphora pediculus 93 euglypta 61 | minutissimum 47 | lanceolatum 40 34 15 10 8 7 2 1 3 5
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Attachment D. Algae Metric Values

Table F-3. Microalgae fraction metric values by land use for sites sampled in the RMC area in the spring index period (April 15 — June 15), 2012. Land use: U = urban; NU=Nonurban. Flow Class: P = perennial; NP =
non-perennial.
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8 2nd Dominant & | 3rd Dominant & 4th Dominant = 5th Dominant =
Creek Name 2 Dominant Taxon Taxon Taxon Taxon Taxon
El Cerrito Leptolyngbya sp. Heteroleibleinia Monoraphidium Cryptomonas sp. Leptolyngbya
203R00039 | Creek U P 20 5 1 EcoA 15 | sp. 2 sp. 1_EcoA 1 1 EcoA 1 notata 1 75 10 5 5 5 1 0 1 1
Leptolyngbya sp. Oscillatoria sp. Heteroleibleinia Euglena sp. Cryptomonas sp.
543R00137 | Marsh Creek U P 47 6 1 EcoA 35 | 1_EcoA 5 sp. 4 1 EcoA 1 1 _EcoA 1 74 11 9 2 2 1 0 1 1
Heteroleibleinia Leptolyngbya Cryptomonas Scenedesmus sp.
544R00025 | -- U P 23 4 sp. 15 | sp. 1_EcoA 4 sp. 1_EcoA 3 1 EcoA 1 -- -- 65 17 | 13 4 0 1 0 1 1
San Pablo Heteroleibleinia Leptolyngbya Monoraphidium Cryptomonas sp.
206R00155 | Creek U P 12 4 sp. 7 sp. 1_EcoA 3 sp. 1_EcoA 1 1 EcoA 1 -- -- 58 25 8 8 - 1 0 2 1
o Heteroleibleinia Leptolyngbya Leptolyngbya Leptolyngbya Chantransia sp.
= 207R00139 | Las Trampas U P 22 5 sp. 8 tenuis 5 sp. 1_EcoA 4 | foveolarum 4 1 1 36 23 18 | 18 5 1 1 2 1
§ Leptolyngbya sp. Heteroleibleinia Oedogonium sp. Scenedesmus sp.
543R00245 | Marsh Creek NU P 35 4 1 EcoA 16 | kossinskajae 9 1 EcoA 8 | 1 _EcoA 2 | - -- 46 | 26 | 23 6 -- 1 1 2 1
Leptolyngbya Scenedesmus Uronema sp. Phormidium sp. Oscillatoria sp.
543R00219 | Marsh Creek NU| P 11 6 | foveolarum 5 sp. 1_EcoA 2 1_EcoA 1 | 1_EcoA 1 | 1_EcoA 1 45 | 18 9 9 9 2 1 2 2
Scenedesmus sp. Heteroleibleinia Leptolyngbya Monoraphidium Oedogonium sp.
207R00247 | Walnut Creek U P 98 8 1 EcoA 79 | sp. 6 | foveolarum 4 | sp.1_EcoA 3 | 1 _EcoA 2 81 6 4 3 2 1 0 1 2
Heteroleibleinia Leptolyngbya Oedogonium sp.
207R00011 | Grayson Creek U P 11 3 sp. 9 | foveolarum 1 1 EcoA 1 |- - | - -- 82 9 9 -- -- 1 0 1 1
San Pablo Leptolyngbya sp. Heteroleibleinia Euglena sp. Oedogonium sp.
206R00215 | Creek U P 8 4 1 EcoA 4 sp. 2 1_EcoA 1 1 EcoA 1 -- -- 50 25 13 13 - 1 1 2 1
o Scenedesmus Scenedesmus Scenedesmus Sphaerocystis
% 204R00084 | Dublin Creek U P 322 22 | ellipticus 127 | acuminatus 62 | hystrix 32 | Oocystis solitaria | 21 | planctonica 14 | 39 19 | 10 7 4 2 1 3 4
S Leptolyngbya Leptolyngbya Phormidium sp. Phormidium Leptolyngbya
204R00191 | Arroyo Valle U p 181 20 | foveolarum 61 | tenuis 23 | 3 21 | subfuscum 18 | notata 16 | 34 | 13 | 12 | 10 9 2 1 3 4
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Creek Name i Dominant Taxon Taxon Taxon Taxon Taxon
Closterium
Cladophora acerosum var. Merismopedia Leptolyngbya
204R00100 | Arroyo Mocho U NP 24 9 glomerata 12 | tumidium 3 Tetrastrum sp. 2 | glauca 2 | tenuis 1 50 | 13 8 8 4 2 1 2 3
Merismopedia Scenedesmus Scenedesmus Scenedesmus sp. Merismopedia
204R00068 | Collier Creek U P 340 30 | glauca 127 | ellipticus 90 | communis 20 | 3 EcoA 18 | punctata 18 | 37 | 26 6 5 5 2 1 3 5
Scenedesmus Scenedesmus Scenedesmus Phormidium Scenedesmus
204R00596 | -- U P 105 31 | ellipticus 18 | sp. 8 EcoA 10 | sp. 2 8 | subfuscum 8 | microspina 7 17 | 10 8 8 7 3 1 4 6
Leptolyngbya Leptolyngbya Scenedesmus Cladophora
204R00391 | -- U P 30 14 | Phormidium sp. 2 9 tenuis 4 | foveolarum 3 | communis 2 | glomerata 2 30 | 13 | 10 7 7 2 1 3 4
Scenedesmus Scenedesmus Scenedesmus Scenedesmus sp. Scenedesmus
204R00383 | Sulphur Creek U P 376 24 | ellipticus 140 | circumfusus 84 | sp.2 59 | 8 EcoA 24 | microspina 16 | 37 | 22 | 16 6 4 2 1 3 4
Castro Valley Merismopedia Scenedesmus Scenedesmus Monoraphidium Scenedesmus
204R00047 | Creek U P 308 28 | glauca 141 | acuminatus 30 | subspicatus 20 | arcuatum 17 | raciborskii 17 | 46 | 10 6 6 6 2 1 3 5
Scenedesmus Scenedesmus Scenedesmus Scenedesmus Chantransia sp.
204R00340 | -- U P 352 26 | ellipticus 62 | acuminatus 55 | raciborskii 50 | subspicatus 50 | 2 24 | 18 | 16 | 14 | 14 7 3 1 4 4
Monoraphidium Leptolyngbya Monoraphidium Heteroleibleinia Leptolyngbya
204R00319 | Sausal Creek U P 209 18 | arcuatum 116 | notata 33 | contortum 15 | sp. 1_EcoA 14 | sp. 1 4 57 16 7 7 2 2 1 2 3
Arroyo de la Cladophora Oedogonium Microspora Scenedesmus Merismopedia
204R00356 | Laguna U P 72 21 | glomerata 13 | sp. 1 12 | amoena 10 | subspicatus 7 | glauca 5 18 | 17 | 14 | 10 7 3 1 4 5
Monoraphidium Scenedesmus Scenedesmus Pediastrum
204R00367 | Ward Creek U P 14 8 | Chantransia sp. 2 6 obtusum 2 dimorphus 1 | raciborskii 1 | boryanum 1 43 | 14 7 7 7 2 1 3 3
Scenedesmus Scenedesmus Scenedesmus Leptolyngbya Monoraphidium
204R00303 | -- U P 53 27 | subspicatus 7 acuminatus 6 raciborskii 5 | notata 4 | arcuatum 3 13 11 9 8 6 3 1 4 7
Apatococcus sp. Scenedesmus Leptolyngbya Phormidium sp.
205R00535 | Line 5-F-1 P 101 16 | Phormidium retzii 70 | 1 11 | subspicatus 3 | foveolarum 2 |1 2 69 11 3 2 2 1 1 2 3
204R00647 | Dry Creek P 253 17 | Leptolyngbya sp. 129 | Phormidium sp. 36 | Leptolyngbya 21 | Monoraphidium 18 | Phormidium 11 | 51 | 14 8 7 4 2 1 3 3
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Creek Name i Dominant Taxon Taxon Taxon Taxon Taxon
4 _EcoA 1 foveolarum arcuatum retzii
Scenedesmus Scenedesmus Pediastrum Sphaerocystis Cladophora
205R00430 | NA U P 202 18 | ellipticus 136 | subspicatus 16 | boryanum 12 | planctonica 10 | glomerata 7 67 8 6 5 3 1 1 2 3
San Lorenzo Scenedesmus Scenedesmus Monoraphidium Coelastrum Scenedesmus
204R00639 | Creek U P 328 16 | racibrskii 114 | dimorphus 80 | contortum 41 | microporum 17 | subspicatus 16 | 35 | 24 | 13 5 5 2 1 3 3
204R00583 | Line 3A-D U P 54 1 Phormidium retzii 54 | -- -- -- = - | - - | 100 | -- -- -- -- 0 0 0 0
Agua Caliente Phormidium Mougeotia sp. Chantransia sp.
205R00110 | Creek U P 75 4 Phormidium retzii 59 | uncinatum 10 | 3_EcoA 4 1 2 -- -- 79 13 5 3 - 1 0 1 1
No algae
204R00455 | Zeili Creek U P 0 0 observed - - - -- - -- - -- - - - - -- - -- -- - -
Leptolyngbya Monoraphidium Chlamydomonas
202R00072 | Pilarcitos Creek | NU P 57 13 | notata 22 | contortum 14 | Oocystis sp. 2 6 | Lyngbya sp. 1 3 |sp 1 2 39 | 25 | 11 5 4 2 1 3 3
Leptolyngbya Leptolyngbya Chantransia sp. Chantransia sp. Leptolyngbya
202R00087 | Milagra Creek U P 35 6 | tenuis 23 | notata 7 |2 2 |1 1 | foveolarum 1 66 | 20 6 3 3 1 0 2 1
Leptolyngbya Chroococcus Oedogonium sp. Scenedesmus
o 204R00180 | Sanchez Creek U P 8 5 tenuis 4 minor 1 Euglena viridis 1|3 1 | communis 1 50 | 13 | 13 | 13 | 13 1 1 2 2
2 Polhemus Leptolyngbya Chlorococcum Phormidium sp.
% 204R00200 | Creek U P 6 3 tenuis 4 sp. 1 1 2 1 - - - - 67 17 17 - - 1 0 1 1
E Woodhams Sphaerocystis
202R00024 | Creek NU P 2 2 Chantransia sp. 2 1 planctonica 1 -- - | - - | - -- 50 | 50 -- -- -- 1 0 1 1
unknown
Corte Madera Chlorophyte Monoraphidium Staurastrum sp. Chroococcus Leptolyngbya
205R00088 | Creek U P 18 7 2_EcoA 7 contortum 5 1 2 minor 1 tenuis 1 39 28 | 11 6 6 2 1 2 2
Corte Madera Leptolyngbya sp. Leptolyngbya Monoraphidium Leptolyngbya Sphaerocystis
205R00168 | Creek U P 49 7 |1 17 | notata 14 | contortum 13 | foveolarum 2 | planctonica 1 35 | 29 | 27 4 2 1 1 2 2
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Creek Name i Dominant Taxon Taxon Taxon Taxon Taxon
Ojo de Agua Scenedesmus Pediastrum Leptolyngbya Chantransia sp. Leptolyngbya
204R00232 | Arroyo U P 57 17 | communis 14 | boryanum 11 | foveolarum 6 |2 4 | tenuis 4 25 19 | 11 7 7 2 1 3 4
Trib to Ojo de Merismopedia Leptolyngbya Leptolyngbya Monoraphidium Scenedesmus
204R00244 | Agua Arroyo U P 140 22 | glauca 50 | notata 16 | sp. 3 11 | contortum 10 | communis 8 36 | 11 8 7 6 2 1 3 4
Denniston Leptolyngbya Leptolyngbya Leptolyngbya Chlamydomonas
202R00284 | Creek U P 105 7 Chantransia sp. 2 64 | notata 25 | foveolarum 5 | tenuis 4 | sp. 1 1 63 | 25 5 4 1 1 0 2 1
Los Gatos Phormidium Chroococcus Monoraphidium Cladophora Heteroleibleinia
205R00026 | Creek U P 330 6 ambiguum 317 | minor 7 contortum 3 | glomerata 1 | kossinskajae 1 96 2 1 0 0 0 0 0 1
Tribonema sp.
205R00058 | Saratoga Creek | NU P 1 1 1 _EcoA 1 -- -- -- - | - -- -- 100 | -- -- -- - 0 0 0 --
San Thomas Monoraphidium Cladophora Chantransia sp. Monoraphidium Scenedesmus
205R00234 | Creek U P 9 5 contortum 4 glomerata 2 1 1 | minutum 1 | obliquus 1 4 | 22 | 11 | 11 | 11 1 1 2 2
MF Coyote Trichormus sp. Cryptomonas Dichothrix Phormidium
205R00021 | Creek NU | NP 14 7 Mougeotia sp. 2 7 1 EcoA 2 erosa 1 | gypsophila 1 | uncinatum 1 50 | 14 7 7 7 2 1 2 2
& Calabazas Heteroleibleinia Cryptomonas Staurastrum Monoraphidium Phacus sp.
o 205R00099 | Creek U P 19 8 kossinskajae 10 | erosa 2 anaticum 2 arcuatum 1 | 2 EcoA 1 53 11 | 11 5 5 2 1 2 2
g Chantransia sp. Scenedesmus Cladophora Scenedesmus
3 205R00042 | Coyote Creek U P 15 5 Phormidium retzii 7 2 4 armatus 2 | glomerata 1 | opoliensis 1 47 | 27 | 13 7 7 1 1 2 1
Scenedesmus
Upper Silver unknown Phormidium Heteroleibleinia opoliensis var. Leptolyngbya
205R00241 | Creek U P 90 11 | Cyanophyte EcoA | 42 | retzii 25 | kossinskajae 6 | mononensis 5 | notata 4 47 | 28 7 6 4 2 1 2 2
Leptolyngbya Scenedesmus Leptolyngbya Heteroleibleinia Scenedesmus
205R00154 | Canoas Creek U P 89 19 | foveolarum 16 | subspicatus 16 | notata 12 | kossinskajae 8 | ellipticus 8 18 | 18 | 13 9 9 2 1 4 4
Guadalupe Phormidium Phacus sp. Leptolyngbya Heteroleibleinia
205R00282 | Creek P 102 13 | Chantransia sp. 2 57 | retzii 21 | 2 _EcoA 5 | tenuis 4 | kossinskajae 3 56 | 21 5 4 3 2 1 2 3
205R00090 | Canoas Creek P 177 23 | Scenedesmus 43 | Scenedesmus 25 | Monoraphidium | 16 | Heteroleibleinia 13 | Scenedesmus 9 28 | 17 | 11 9 6 2 1 3 4
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Creek Name i Dominant Taxon Taxon Taxon Taxon Taxon
subspicatus ellipticus minutum kossinskajae obliquus
Scenedesmus Heteroleibleinia Leptolyngbya Leptolyngbya
205R00218 | Coyote Creek U p 79 16 | Phormidium retzii 22 | subspicatus 11 | kossinskajae 9 | foveolarum 7 | notata 7 28 | 14 | 11 9 9 2 1 3 3
Upper
Penitencia Monoraphidium Heteroleibleinia Phormidium Phormidium sp. Leptolyngbya
205R00035 | Creek U P 80 20 | arcuatum 16 | kossinskajae 13 | retzii 9 | 3 EcoA 9 | notata 8 20 | 16 | 11 | 11 | 10 3 1 4 4
San Thomas Scenedesmus Pediastrum Spherocystis Scenedesmus Scenedesmus
205R00067 | Aquino U P 447 29 | subspicatus 111 | integrum 105 | planctonica 69 | ellipticus 33 | dimorphus 27 | 25 | 23 | 15 7 6 2 1 3 5
Ulothrix sp. Scenedesmus Chantransia sp. Scenedesmus Oedogonium sp.
205R00115 | Stevens Creek U P 25 8 11_EcoA 6 ellipticus 5 1 3 communis 3 4 EcoA 2 24 20 | 12 12 8 2 1 3 2
Lower
Penitencia Leptolyngbya Scenedesmus Merismopedia Oedogonium sp.
205R00131 | Creek U P 48 6 Phormidium retzii 32 | foveolarum 7 ellipticus 6 | glauca 1 | 1_EcoA 1 67 | 15 | 13 2 2 1 0 2 1
Matadero Leptolyngbya Phormidium Cladophora Closterium Leptolyngbya
205R00227 | Creek U P 19 7 | foveolarum 12 | retzii 2 glomerata 1 | moniliferum 1 | tenuis 1 63 | 11 5 5 5 1 1 2 2
Guadalupe Leptolyngbya Chantransia sp. Phormidium
205R00259 | River U P 6 3 | foveolarum 3 1 2 retzii 1 |- - | - -- 50 | 33 | 17 -- -- 1 0 1 1
Leptolyngbya Leptolyngbya
205R00291 | Coyonte Creek U P 16 3 Chantransia sp. 1 11 | foveolarum 3 tenuis 2 | - - | - -- 69 19 | 13 -- - 1 0 1 1
Guadalupe Leptolyngbya Phormidium Anabaena sp. Dictyosphaerium Pediastrum
205R00346 | River U P 33 5 | foveolarum 23 | retzii 5 11 EcoA 3 | pulchellum 1 | duplex 1 70 | 15 9 3 3 1 0 1 1
Scenedesmus Phacus Scenedesmus
205R00355 | Saratoga Creek U P 6 4 Phormidium retzii 2 communis 2 longicauda 1 | opoliensis 1 |- -- 33 | 33 | 17 | 17 -- 1 1 2 2
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Attachment E. Plots of the TEC Quotients by Site
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Attachment E. TEC Quotients by Site
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Attachment F. Plots of TOC Normalized Pyrethroid Concentrations, with
Comparisons to LC50s.
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Preface

In early 2010, several members of the Bay Area Stormwater Agencies Association (BASMAA)
joined 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 Alameda Countywide Clean Water Program (ACCWP);

e Contra Costa Clean Water Program (CCCWP);

e San Mateo County Wide Water Pollution Prevention Program (SMCWPPP);

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

e City of Vallejo and Vallejo Sanitation and Flood Control District (Vallejo).

This Local Urban Creeks Status Monitoring Report (Appendix B-1 to the overall BASMAA
RMC Urban Creeks Monitoring Report) complies with the MRP Reporting Provision C.8.g for a
portion of Creek Status Monitoring data (MRP Provision C.8.c) collected on behalf of Alameda
County Permittees during Water Year 2012 (October 1, 2011 through September 30, 2012). Data
presented in this report were produced under the direction of the ACCWP using a targeted (non-
probabilistic) monitoring design. Other data collected in Alameda County during this period
pursuant to MRP Provision C.8 are reported in the main body and other appendices of the
BASMAA RMC Urban Creeks Monitoring Report.

In accordance with the RMC Creek Status and Long-Term Trends Monitoring Plan (BASMAA
2011), targeted 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?. ACCWP also submitted the data included in this report
to the San Francisco Bay Regional Water Quality Control Board (SFBRWQCB) in electronic
SWAMP-comparable format (see Attachment A).

1
The San Francisco Bay Regional Water Quality Control Board (SFBRWQCB) issued the MRP to 76 cities, counties and flood control
districts(i.e., Permittees) in the Bay Area on October 14, 2009 (SFBRWQCB 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.
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

Acronym

AMS
ACCWP
BASMAA
CCCWP
CEDEN
CRAM
DO

E.coli
FSURMP
MPN
MRP
MQO
MWAT
NPDES
QAPP
RMC
RMP
RWQCB

SCVURPPP
SFBRWQCB

SFEI
SMCWPPP
SOP
SWAMP
USA

Definition

Applied Marine Sciences

Alameda Countywide Clean Water Program

Bay Area Stormwater Management Agency Association
Contra Costa Clean Water Program

California Environmental Data Exchange Network
California Rapid Assessment Method

Dissolved oxygen

Escherichia coli

Fairfield Suisun Urban Runoff Management Program
Most Probable Number

Municipal Regional Permit

Minimum Quality Objective

Maximum Weekly Average Temperature

National Pollution Discharge Elimination System
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 Bay Regional Water Quality Control Board

San Francisco Estuary Institute

San Mateo County Water Pollution Prevention Program
Standard Operating Protocol

Surface Water Ambient Monitoring Program

Unified Stream Assessment
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Executive Summary

In 2010, the seventeen members of the Alameda Countywide Clean Water Program (ACCWP)
joined other members of the Bay Area Stormwater Agencies Association (BASMAA) to form
the Regional Monitoring Coalition (RMC), to coordinate and oversee water quality monitoring
required by Provision C.8 of the Municipal Regional National Pollutant Discharge Elimination
System (NPDES) Stormwater Permit (MRP). This report presents the details of the Creek Status
Monitoring for parameters that use a targeted (non-probabilistic) monitoring design, and is one
of several documents prepared to comply with the MRP Reporting Provision C.8.g.

The ACCWRP targeted Creek Status monitoring in Water Year 2012 (October 1, 2011 to
September 30, 2012) was conducted in two urban watersheds (Sausal Creek and portions of the
San Lorenzo Creek system) and included:

e Continuous temperature monitoring at eight locations at hourly intervals over five
months;

e General water quality monitoring at three locations with assessment of temperature,
dissolved oxygen (DO), pH and specific conductivity at 15-minute intervals during two
one week periods in Spring and Fall;

e Pathogen indicator (E. coli and fecal coliform) quantification at five sites on one occasion
each; and

e Stream surveys (in 27 reaches) using the Center for Watershed Protection’s protocol for
Unified Stream Assessment were conducted on the main stem San Lorenzo Creek and
two tributaries with a total of 8.6 miles assessed.

The results of the targeted Urban Creek Monitoring indicated:
Continuous Temperature

e The average temperature recorded in Crow Creek at Site CRWO030 was 16.6°C while Site
CRWO050 was 14.7°C; and

e The average temperatures in Sausal Creek ranged between 14.3°C and 15.6°C.
General Water Quality

e Temperature
o Late Spring temperatures were generally higher than Fall with average
temperatures between 14°C and 16°C and greater temperature fluctuations in
Spring; and
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o The highest instantaneous temperature was recorded at Site 204SL0O065 (22.2°C)

while the lowest was 13.4°C at Site 204CRWO030.
e Dissolved oxygen

o Dissolved oxygen concentrations averaged between 7mg/L to 10mg/L at most
sites. The highest dissolved oxygen measurement of 11.8mg/L was recorded on
May 27, 2012 at Site 204CRWO030. This site also had the lowest DO
measurements of 1.86mg/L on September 22, 2012.

o At Site 204CRWO030 the dissolved oxygen daily mean was consistently lower
than 8mg/L but above 5mg/L. The fluctuating dissolved oxygen at this site was
presumed to be due, in part, by the site location. Site 204CRWO030 is located
directly downstream of an artificial reservoir, Cull Reservoir. It may be assumed
that discharges or impeded flow from this reservoir impacts algal growth and
associated dissolved oxygen concentrations in the downstream creek;

o Most pH measurements were within the range of 7.8 and 8.4. A number of data
measurements collected at Site 204CV'Y005 suggest fluctuating pH levels ranging
up to 9.34.
e Specific Conductivity
o Specific conductivity was lowest at Site 204CVYO005, on June 14, 2012 with
322us/cm. The highest specific conductivity, of 1196us/cm was measured at Site
204CRWO030 on September 23, 2012 during Fall monitoring.

Pathogen Indicator Bacteria

o All five water samples collected for pathogen indicators recorded elevated fecal
coliform and E. coli concentrations of between 500 and >16,000 most probable
number (MPN) per 100mL.

Stream Survey

The reach assessment scores for individual reaches ranged from 26 to 86. Castro Valley Creek
had the highest average score of 55, with a more complex instream habitat, vegetated banks and
less floodplain encroachment. Chabot Creek had the second highest average score of 46, with a
mix of concrete and natural channels in both residential and urban areas. The lower main stem of
San Lorenzo Creek had the lowest average score of 31, with 100% of concrete channel reaches
in urban areas with significant floodplain encroachment.

The majority of all outfalls were stormdrains. Channel modification was common throughout all
three streams surveyed. Erosion and trash were found to be minimal. Only two recreational sites
were found, with minimal dry season flow at each, indicating very little opportunity for
immersive recreational activities.
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Stressor Evaluation

Where applicable, targeted monitoring data were evaluated against numeric Water Quality
Obijectives or other applicable thresholds described for each parameter in Table 8.1 of the MRP,
to determine whether results “trigger” a potential stressor/source identification monitoring
project as described in MRP Provision C.8.d.i). The following trigger conditions were identified:

e Four of the five water samples analyzed for pathogen indicators were above trigger levels
for lightly and moderately used REC1 beneficial use.

e Dissolved oxygen concentrations were lower than 7mg/L in 67% of analyses at Site
204CRWO030.

ACCWP and local watershed managers will evaluate potential follow-up activities on WY2012
results, which may include:

e Further investigation of the Crow Creek site (Site 204CRWO030) where fluctuating
dissolved oxygen and temperature are likely to be associated with the upstream artificial
reservoir, Cull Reservoir.

e Further investigation of the Castro Valley site (Site 204CVY140) where elevated fecal
indicator bacterial concentrations suggested the potential presence of a source.
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1 Introduction

This Local Urban Creeks Status Monitoring Report complies with Municipal Regional Permit
(MRP) Reporting Provision C.8.g for a portion of Creek Status Monitoring data collected on
behalf of Alameda County Permittees during Water Year 2012 (October 1, 2011 through
September 30, 2012) in compliance with MRP Provision C.8.c. Data presented in this report
were developed using a targeted (non-probabilistic) monitoring design. This report is Appendix
B-1 to the overall to the Urban Creeks Monitoring Report (UCMR) prepared by the BASMAA
Regional Monitoring Coalition (RMC).

The RMC was formed in early 2010 as a collaboration among a number of BASMAA members
and MRP Permittees, listed in Table 1-1. The RMC’s focus is developing and implementing a
regionally coordinated water quality monitoring program to address water quality monitoring
required by the MRP. Implementation of the RMC’s Creek Status and Long-Term Trends
Monitoring Plan allows Permittees and the Water Board to effectively 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) and
its associated RMC Work Group.

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 such as the Regional Water Quality Control Board (RWQCB) that share
common goals; and

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

Alameda Countywide Clean
Water Program (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 of the Alameda County Flood Control and
Water Conservation District.

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 Countywide 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 RMC addresses the scope of sub-provisions specified in MRP Provision C.8.c (Table 1-2).
This report focuses on the Creek Status and Long-Term Trends Monitoring activities that were
conducted to comply with Provision C.8.c using a targeted (non-probabilistic) monitoring design
(Table 1-3) as described in the RMC’s Status and Long-Term Trends Monitoring Plan

(BASMAA, 2011).
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Table 1-2. Municipal Regional Permit Provisions Addressed by the Regional Monitoring

Coalition.
MRP C.8 MRP C.8 Sub-provision Title Reporting Documents
Subprovision
Number
C8a Compliance Options Regional Monitoring Coalition Creek Status &
Long-Term Trends Monitoring Plan.
C.8b San Francisco Bay Estuary Monitoring Regional Monitoring Plan Annual Monitoring
Results.
C.s8.c Creek Status and Long-Term Trends | Regional Urban Creeks Monitoring Report;
Monitoring Local Urban Creeks Monitoring Report.
c.8.d Monitoring Projects:
e  Stressor/Source Identification; e  Stressor/Source Identification Report;
e BMP Effectiveness Investigation; e BMP Effectiveness Report;
e  Geomorphic Project. e Integrated Monitoring Report.
C.8.e Pollutants of Concern (Loads) Monitoring Integrated Monitoring Report.
casaf Citizen Monitoring and Participation Annual Urban Creeks Monitoring Report.
C.8yg Data Analysis and Reporting As described above.

Table 1-3. Creek Status Monitoring Parameters Monitored in Compliance with MRP
Provision C.8.c. and the Associated Reporting Format.

Monitoring Elements of
MRP Provision
C8.c

Monitoring Design

Reporting

Regional Ambient
(Probabilistic)

Local
(Targeted)

Regional Local

Bioassessment & Physical

Habitat Assessment X

Chlorine

Nutrients

Water Toxicity

Sediment Toxicity

XX | X[ X[ X

Sediment Chemistry

XXX X[ X| X

General Water Quality

Temperature

Bacteria

Stream Survey

X[ X[ XX

X | X| XX

The remainder of this report describes the Study Area and Monitoring Design (Section 2), the
Monitoring Methods (Section 3), the Results (Section 4), the preliminary Stressor Assessment
(Section 5), and the Conclusions & Next Steps (Section 6).
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2 Study Area & Design

2.1 Regional Monitoring Coalition 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
RWQCB boundary, as well as the eastern portion of Contra Costa County that drains to the
Central Valley region (Figure 2-1). Creek Status monitoring is being conducted in flowing water
bodies (i.e., creeks, streams and rivers) interspersed among the RMC area, including perennial
and non-perennial creeks and rivers that run through both urban and non-urban areas.

2.2 Alameda County Targeted Monitoring Areas

Alameda County occupies 739 square miles (1,914 sq km) of land area in the East Bay region of
the San Francisco Bay Area, and discharges to portions of the Central Bay, South Bay and Lower
South Bay. Its population of 1,510,271 (as of April 2010) is densest in the Bay Plain western
portion of the County, where the largest cities include Oakland, Fremont, Berkeley and
Hayward. The eastern portion of the county includes the cities of Dublin, Livermore and
Pleasanton occupying the Livermore-Amador Valley, a portion of the very large and mostly
undeveloped Alameda Creek Watershed.

ACCWP’s targeted monitoring in Water Year 2012 focused on two watersheds, each with
distinct management issues and stakeholder concerns as described below.
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Figure 2-1. Map of BASMAA RMC Area, Major Creeks, Transportation Features.
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2.2.1 San Lorenzo Creek Watershed

The San Lorenzo Creek Watershed encompasses over 49 square miles (30,000 acres) of land and
extends from the San Francisco Bay to the ridge-tops of the East Bay hills (Figure 2-2). The
watershed encompasses both urban and non-urban areas, mostly in unincorporated portions of
Alameda County. Within the watershed are over 81 miles of natural creeks including some
segments of Castro Valley and Chabot Creeks within the urbanized area, and Crow Creek
spanning both rural and suburban development. Upper Sulphur Creek (formerly a separate
drainage) also discharges part of its runoff into San Lorenzo Creek near Second Street in
Hayward.

The San Lorenzo Creek watershed has undergone extensive hydromodification in the 20"
century, including construction of the flood control channel in the lower portions of the
watershed by the US Army Corps of Engineers, and Cull Canyon and Don Castro Reservoirs by
the Alameda County Flood Control and Water Conservation District (SFEI 2001). The San
Lorenzo Creek Watershed is also coterminous with Zone 2 of the District, which has in recent
years sponsored several restoration projects along Castro Valley Creek and other tributaries and
sponsored geomorphic and fisheries surveys in non-urban portions of several creeks.

Beneficial uses (SFRWQCB, 2011) assigned to San Lorenzo Creek and its tributaries are as
follows:

e Cold Freshwater Habitat (COLD) is assigned to San Lorenzo Creek and all of its tributaries;

e Fish Migration (MIGR) is assigned to the main stem of San Lorenzo Creek and to Crow
Creek, along with the non-urban tributary Palomares Creek;

e Water Contact and Non-contact Recreation (REC-1 and REC-2). Public parks or other
facilities allow access or approaches to sections of Castro Valley, Chabot and Crow Creeks.
Swimming recreational areas at Cull and Don Castro Reservoirs are managed by the East
Bay Regional Park District; and

e Municipal and Domestic Supply (MUN), Freshwater Replenishment (FRESH) and
Groundwater Recharge (GWR) are assigned to San Lorenzo Creek but none of its
tributaries. The aquifer beneath the downstream portion of San Lorenzo Creek is a site of
an EBMUD project for groundwater storage to provide drought protection.
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Figure 2-2. Map of the San Lorenzo Creek Watershed and Major Subwatersheds.

2.2.1.1Crow Creek Subwatershed

The upper tributaries of Crow Creek lie in grasslands and oak woodlands. Much of this estimated
5.8 square mile watershed is heavily grazed, and also has the most equine facilities of any of the
subwatersheds of San Lorenzo Creek. The Unincorporated Alameda County Clean Water
Program and the District have worked with the Alameda Resource Conservation District on
outreach and inspection for these facilities. Most ownership of creeks is private. In the lower,
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suburban reaches of Crow Creek it receives sporadic inputs from Cull Creek, a primarily non-
urban watershed that is partially detained in Cull Reservoir just above the confluence.

2.2.1.2 Castro Valley and Chabot Creek Subwatersheds

The total Castro Valley Creek watershed encompasses nearly seven square miles of primarily
residential land use with smaller amounts of open space and commercial and industrial areas.
The creek’s two main branches have undergone different degrees of alteration:

e Castro Valley Creek is the longer, eastern branch that flows from undeveloped open
space through urbanized Castro Valley to its confluence with the main stem of San
Lorenzo Creek. While most of the reaches have been extensively channelized, and
culverted sections are extensive in side tributaries and under major roads or freeways, the
main channel remains open for much of its length; and

e Chabot Creek, the western branch, is located almost entirely in storm drains and
engineered channels. A relatively natural channel section occurs in Carlos Bee Park just
above its confluence with the Castro Valley branch.

2.2.1.3 Lower and Middle Reaches of San Lorenzo Creek

The Federal flood control channel of San Lorenzo Creek extends from Foothill Boulevard to San
Francisco Bay and receives relatively little drainage from the adjacent urban area. Most of this
channel is concrete-lined and presents a barrier to upstream fish passage due to the uniform
gradient and lack of resting pools. From Foothill Boulevard to its confluence with Crow Creek,
San Lorenzo Creek flows through mixed urban land use but retains its natural channel alignment
and has localized areas of channeling or bank hardening. Upper San Lorenzo Creek is above
Don Castro Dam in a non-urban setting, although affected by the reservoir and by construction of
Interstate 580 above or over much of its length.

2.2.2 Sausal Creek Watershed

The Sausal Creek Watershed encompasses 2,656 acres within the city of Oakland (Figure 2-3).
Although approximately twenty percent of the watershed remains as open space, most of the
watershed is a mix of residential and commercial land uses. The headwaters and riparian corridor
are relatively intact, while the sections below Dimond Park are mostly culverted or channelized.
The watershed is home to an active watershed stewardship group, the Friends of Sausal Creek
(FOSC), which developed a Watershed Action Plan (Stott Associates, 2000) focusing on six
overall goals, including improvement of water quality as well as protection and restoration of
natural resources and enhancing community awareness and stewardship.

Beneficial uses (SFRWQCB 2011) assigned to Sausal Creek include:
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e Cold Freshwater Habitat (COLD). FOSC has monitored and advocated for a resident
population of rainbow trout in the upper watershed; and

e Water Contact and Non-contact Recreation (REC-1 and REC-2). Public access to Sausal
Creek and its tributaries occurs in most of its daylighted reaches, especially in Dimond
Canyon and the headwaters of the Palo Seco branch in Joaquin Miller Park.
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Figure 2-3. Sausal Creek Watershed - Alameda Countywide Clean Water Program
Targeted Monitoring Locations within the Program Area for Water Year 2012.
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2.3 Targeted Monitoring Design

In the targeted monitoring program design, site locations were identified based on the directed
principle®to address the following management questions:

1) What is the range of general water quality measurements at targeted sites of interest?

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

3) What are the pathogen indicator concentrations at creek sites where water contact
recreation may occur?

4) What are the overall physical and/or ecological conditions of creek reaches and specific
point impacts within each reach?

Within the County of Alameda, targeted monitoring was conducted during Water Year 2012
(October 1, 2011— September 30, 2012) with:

e Eight Continuous Water Temperature monitoring locations (Table 2-1);
e Three General Water Quality monitoring locations (Table 2-1);
e Five Pathogen Indicator monitoring locations (Table 2-1); and

e Twenty-seven Stream Survey Reaches monitored encompassing approximately nine
creek miles (Table 2-2).

% The Directed Monitoring Design Principle is 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”.
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Table 2-1. Summary of Targeted Monitoring Locations and Parameters for Water Year 2012 in Alameda County

Site Code (RMC Site Description Creek/Sub- Watershed Latitude Longitude
No) watershed o | 3
33| 8| g
gES |25 52
S3c|wms| 28
=g8E| 58| 8%
sS85 |25
|_ N O
204CRWO030 gﬁl’lwcizﬁk below confluence with Crow Creek | SanLorenzo |  37.70056 -122.05500 X
204CRWO050 Crow Creek below Norris Creek Crow Creek San Lorenzo 37.71750 -122.03750 X
204SAU035 Sausal Creck at the corner of E. 27th | ¢, o1 ek Sausal 37.79126 -122.22140 X
Street and Barry Place
204SAU070 Sausal Creck at El Centro pool off EL | g, 1 creek Sausal 37.80745 | -122.21589 X
Centro Ave
204SAU090 Sausal Creek at Leimert Avenue, Sausal Creek Sausal 37.81197 112221391 X
upstream of SAU(070
Sausal Creek at Dimond Canyon at
204SAU100 wolf course upstream of SAU090 Sausal Creek Sausal 37.81735 -122.21061 X
Palo Seco Creek above confluence
204SAU110 with Sausal, upstream of SAU100 Sausal Creek Sausal 37.81894 -122.20756 X
204SAU200 Sausal Creck above confluence with Sausal Creek Sausal 37.81903 -122.20748 X
Palo Seco Creek
> Spring | Crow Creek below confluence with Crow Creek | SanLorenzo | 37.70056 | -122.05500 X
® o Cull Creek
O @ .
= = Fall Crow Creek below confluence with Crow Creek San Lorenzo 37.70120 -122.05511 X
N Cull Creek
Castro Valley Creek above confluence Castro Valle
204CVY005 with San Lorenzo (Alternate code: Creek Y| san Lorenzo 37.67846 -122.08011 X

CVC)

4 Sampling site locations were adjusted by field staff to optimize locations where (1) water level was expected to be of sufficient depth to cover probes over the

course of the entire dry season, and (2) avoid highly trafficked areas.
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Site Code (RMC Site Description Creek/Sub- Watershed Latitude Longitude
No) watershed x| &
S8 | 8. | g
§8S|S£| 58
= e 3D == o ®©
g SE| 85| .
- - o
S5| 80|52
F=1 0
San Lorenzo Creek above confluence San Lorenzo
0 Spring | with Castro Valley (Alternate code: San Lorenzo 37.67795 -122.08014 X
S Creek
3 SLZ)
|
24 San Lorenzo Creek above confluence
P . ) San Lorenzo
I Fall with Castro Valley (Alternate code: San Lorenzo 37.67801 -122.08066 X
Creek
SLZ)
Chabot Creek within Carlos Bee Park
204CVY020 above confluence with Castro Valley Chabot Creek | San Lorenzo 37.68205 -122.08073 X
Creek
Castro Valley Creek within Carlos Castro Valle
204CVY080 Bee Park above confluence with Y| san Lorenzo 37.68180 -122.08061 X
Creek
Chabot Creek
Castro Valley Creek adjacent to Castro Valle
204CVY 120 Norbridge Avenue and Redwood Creek Y| san Lorenzo 37.69285 -122.07163 X
Road
204CVY 140 Castro Valley Creek between Berdina Castro Valley San Lorenzo 3770136 -122.07028 X
Road and Forest Avenue Creek
204CVY150 Castro Valley Creek adjacent to Heyer | Castro Valley San Lorenzo 37 70446 122 06913 X
Ave. Creek
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Table 2-2. Summary of Stream Survey Reaches in San Lorenzo Watershed targeted for
Water Year 2012 Monitoring in Alameda County.

Watershed Reach ID Latitude Longitude SB;\;gy Channel Type

San Lorenzo Creek-A 37.675957 -122.153074 9/26/12 Concrete, trapezoidal
San Lorenzo Creek-B 37.682041 -122.143105 9/26/12 Concrete, vertical
San Lorenzo Creek-C 37.684763 -122.138659 9/26/12 Concrete, vertical
San Lorenzo Creek-D 37.684476 -122.130122 9/27/12 Concrete, vertical
San Lorenzo Creek-E 37.684858 -122.128679 9/27/12 Concrete, vertical
San Lorenzo Creek-F 37.685616 -122.116805 9/27/12 Concrete, vertical
San Lorenzo Creek-G 37.684371 -122.108477 9/27/12 Concrete, vertical
San Lorenzo Creek-H 37.685765 -122.098482 9/28/12 Concrete, vertical
San Lorenzo Creek-I 37.680619 -122.093675 9/28/12 Concrete, vertical
Castro Valley Creek-A 37.677973 -122.080438 10/3/12 Natural channel
Castro Valley Creek-C 37.684044 -122.075577 10/4/12 Concrete, trapezoidal
Castro Valley Creek-E 37.687069 -122.073371 10/4/12 Concrete, trapezoidal
Castro Valley Creek-H 37.691227 -122.070817 10/4/12 Concrete, trapezoidal
Castro Valley Creek-1 37.692792 -122.071414 10/4/12 Natural channel
Castro Valley Creek-K 37.695533 2122.071989 10/5/12 Concrete channel
Castro Valley Creek-M 37.69744 -122.071341 10/5/12 Concrete and natural
Castro Valley Creek-N 37704465 -122.069049 10/5/12 Concrete channel
Castro Valley Creek-O 37.708626 -122.064453 10/11/12 Concrete channel
Castro Valley Creek-P 37.711428 -122.063624 10/11/12 Concrete channel
Castro Valley Creek-Q 37.713676 -122.063455 10/11/12 Natural channel
Castro Valley Creek-R 37.713676 -122.063455 10/11/12 Natural channel
Chabot Creek-A 37.681829 -122.080683 10/11/12 Natural channel
Chabot Creek-B 37.684281 -122.082039 10/12/12 Concrete and natural
Chabot Creek-C 37.688189 -122.082333 10/12/12 Concrete and natural
Chabot Creek-E 37.691186 -122.083263 10/3/12 Concrete, trapezoidal
Chabot Creek-G 37.694777 -122.087368 10/3/12 Concrete, trapezoidal
Chabot Creek-H 37.695766 -122.086374 10/11/12 | Concrete, trapezoidal

Notes: 1. Coordinates represent the downstream starting point for each stream survey reach.

2. San Lorenzo Creek Reach K and Castro Valley Creek Reach B were not surveyed due to access or safety

iSsues.

Castro Valley Creek Reaches P, Q and R channels were not fully accessible throughout their length.
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2.3.1 Criteria for Site Selection

All target sampling sites were selected by the ACCWP Program Manager, in coordination with
others as described below. Specific considerations applied to selection of locations for the
different parameters as described below:

Continuous Temperature

The eight continuous water quality monitoring locations were chosen based on a combination of
criteria. A predominant criterion in the selection of San Lorenzo Creek and Sausal Creek for
continuous monitoring was that both streams have COLD beneficial use designation for which
these parameters are important indicators. Based on available historical data for the San Lorenzo
Creek watershed, simple temperature monitoring was chosen for the less urbanized portions of
Crow Creek to complement the shorter-duration water quality monitoring in more urbanized
reaches within Sausal Creek.

In the case of Sausal Creek, ACCWP took the opportunity to collaborate with FOSC in their
effort to redesign a watershed monitoring program. ACCWP’s temperature loggers were
deployed at six sites recommended by Robert Leidy, an active FOSC Board member interested
in assessment of different tributaries’ suitability for trout.

Sampling sites were adjusted in the field in order to deploy continuous monitoring equipment at
locations where (1) water level was expected to be of sufficient depth to cover loggers over the
course of the entire dry season, and (2) avoid highly trafficked areas.

General Water Quality

The goal of site selection for the three general water quality monitoring locations within the San
Lorenzo Creek watershed was to characterize the different water quality attributes present along
an urban gradient. The placement of sondes within these streams provided additional water
quality information to use in assessing the creek’s support of designated beneficial uses. The
three monitoring locations were chosen as distinct in terms of land use characteristics. The Crow
Creek site (204CRWO030) has a tributary watershed comprising only suburban drainage and open
space. The San Lorenzo Creek site (204SLO065) carries flows from mixed land uses of urban
and non-urban areas. The Castro Valley Creek sampling site (204CVYO005) is predominantly
urban, and in previous toxicity testing by ACCWP (Hansen, 1995) showed significant
differences from the San Lorenzo site in close proximity but with differing tributary land use.

Pathogen Indicators

The five pathogen indicator sampling sites were all located within a 2.8km segment of Castro
Valley Creek. Castro Valley is an urban watershed and several of the Castro Valley Creek
reaches have public access.
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Stream Survey

Surveyed reaches in WY2012 targeted some of the most urban portions of San Lorenzo Creek,
and the heavily urbanized Castro Valley and Chabot Creeks. The remaining urban portions of
San Lorenzo and Crow Creeks are planned for assessment in Water Year 2012, which will allow
a more comprehensive analysis of the watershed results. Gaps within surveyed reaches were
unable to be assessed due to a variety of reasons, including water depths too great to allow safe
access, overgrown areas, and areas accessed by private property where access permission was
unable to be obtained.
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3 Monitoring Methods

3.1 Data Collection Methods

Field data were collected in accordance with SWAMP-comparable methods and procedures
described in the BASMAA RMC Quality Assurance Project Plan (QAPP) (BASMAA 2012a)
and Standard Operating Procedures (SOP) (BASMAA 2012b). These documents were provided
in final draft form to the Water Board with earlier RMC Monitoring Status Reports and will be
finalized in 2013 to reflect lessons learned through 2012 implementation; these revisions will
also incorporate updated data Quality Assurance procedures consistent with added data checking
functions of the RMC database to supplement the tools available through SWAMP. The SOPs
relevant to the monitoring discussed in this report are listed in Table 3-1.

Table 3-1: Standard Operating Procedures Pertaining to BASMAA RMC Monitoring at
Targeted Sites.

SOP # SOP Title
FS-1 BMI and Algae Bioassessments, and Physical Habitat Measurements
FS-2 Water Quality Sampling for Chemical Analysis, Pathogen Indicators, and Toxicity
FS-3 Field Measurements, Manual
FS-4 Field Measurements, Continuous General Water Quality
FS-5 Temperature, Automated, Digital Logger
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
N/A Unified Stream Assessment: A User’s Manual, v2.0

This section provides a brief overview of methods employed to measure each parameter in the
targeted monitoring design. Greater detail on each method is included in the referenced SOPs.

3.1.1 Continuous Temperature Monitoring

All sampling conformed to protocols identified in the RMC QAPP and SOPs (Table 3-1). Field
crews deployed digital temperature loggers at eight sites according to those dates specified in
Table 3-2. Temperature loggers were programmed to record temperature data at sixty-minute
intervals.
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Table 3-2. Continuous Water Temperature Monitoring at Alameda County Targeted
Monitoring Locations.

Site Code Watershed Latitude Longitude Install Mid-term Removal

(RMC No) Date download Date
204CRWO030 Crow Creek 37.70056 -122.05500 April 26 June 28 Sept 25
204CRWO050 Crow Creek 37.71750 -122.03750 April 26 June 28 Sept 25
204SAUO035 Sausal Creek 37.79126 -122.22140 April 30 June 28 Oct 4
204SAU070 Sausal Creek 37.80745 -122.21589 April 30 June 28 Oct 4
204SAU090* Sausal Creek 37.81197 -122.21391 July 10 June 28 Oct 4
204SAU100 Sausal Creek 37.81735 -122.21061 April 30 June 28 Oct 4
204SAU110 Sausal Creek 37.81894 -122.20756 April 30 June 28 Oct 4
204SAU200 Sausal Creek 37.81903 -122.20748 April 30 June 28 Oct 4

* Logger was noted missing on June 28. Logger was replaced July 10, 2012.

3.1.2 General Water Quality Measurements

General water quality monitoring included continuous measurements for temperature, DO, pH
and specific conductivity at three sites: CVY005, CRWO030 and SLOO065. Parameters were
measured for a period of between one and two weeks twice per year, once during the spring and
again during the August — September timeframe (Table 3-3). All sampling conformed to
protocols identified in the RMC QAPP and SOPs.

Automated monitoring equipment (YSI 6600 Sonde) was deployed with the data recorded
automatically at fifteen-minute intervals.

Table 3-3. General Water Quality Monitoring at Alameda County Targeted Monitoring
Locations.

Site Code (RMC | Watershed Latitude Longitude Spring Monitoring Early Fall
No) Monitoring
204CV'Y005 gi‘sgf Valley | 37 67846 -122.08011 6/7/12 - 6/19/12 8/29/12 - 9/11/12
204CRW030 Crow Creek | 37.70056 -122.05500 5/23/12 - 6/5/12 9/13/12 - 9/25/12
204SLO065  — | San Lorenzo | 4 coug5 | 12208014 | 6/7/12 - 6/19/12 NA
Spring* Creek
204SLO065  — | San Lorenzo | 47 7001 | 122 08066 NA 8/29/12 - 9/11/12
Fall* Creek

*slight adjustments to the 204SLO065 monitoring site were made to optimize water depth over the unit at differing
flows in Spring and Fall.
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3.1.3 Pathogen Indicators Sampling

Field crews collected water samples for analysis of pathogen indicators, specifically Escherichia
coli (E. coli) and fecal coliform, at five sites on July 11, 2012. The sampling sites were
204CVY020, 204CVY080, 204CVY120, 204CVY140 and 204CVY150. Single samples were
collected for pathogen indicator enumeration in accordance with the requirements of the permit.
It should be noted that his sampling strategy is different to the USEPA sampling protocol where
a series of five samples are collected in order to estimate a geometric mean.

Field crews conducted pathogen indicator sampling using the RMC SOPs (Table 3-1). Sampling
techniques included direct filling of containers, and immediate transfer of samples to analytical
laboratories within specified holding time requirements.

3.1.4 Stream Surveys

Field crews conducted stream surveys using the RMC SOPs. Procedures were modified from
Unified Stream Assessment: A User’s Manual (Center for Watershed Protection, 2005) by
SCVURPPP to better reflect conditions in urbanized streams (SCVWD 2005). The Unified
Stream Assessment (USA) uses visual observations and limited measurements taken during a
continuous walk of accessible portions of the targeted creek corridor to rapidly evaluate creek
conditions, problems, and opportunities for improvement within the urban creek corridor.

In order to increase survey efficiency and be consistent with previous investigations performed
for the ACCWP (e.g., EOA 2006), minor modifications were made to the standard USA protocol
in the way in which assessed information was recorded. Modified versions of several impact
forms were used when less detailed data were needed for the purposes of the assessment. For
example, in place of using a separate sheet to record each occurrence of an outfall, stream
crossing, and utility within a reach, field crews compiled information for multiple occurrences of
these on a single form.

The USA protocol includes separating the creek corridor into survey reaches. Each reach
represents a relatively uniform set of conditions within the creek corridor. Factors that contribute
to delineating a reach include land use in the immediate vicinity, elevation, creek order, access,
and total length. In this study, reaches were identified and delineated by the ACCWP Program
Coordinator, began and ended at major creek crossings or grade changes. Creek sections that
were inaccessible (due to factors such as culverts, vegetation, or access permission not granted)
were not assessed.

A single overall reach assessment was conducted for each reach. The reach level assessment
qualitatively evaluated characteristics such as base flow, dominant substrate, water clarity, biota,
shading, and active channel dynamics. In addition, each reach was ranked for overall creek
condition and overall buffer and floodplain condition based on eight subcategories:
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instream habitat;

vegetative protection;

bank erosion;

floodplain connection;

vegetated buffer width;

floodplain vegetation, floodplain habitat; and
floodplain encroachment.

Each subcategory was given a score on a 20-point scale. The subcategory scores were summed to
give a total reach score ranging from zero (poor condition) to 160 (optimal condition).

Per the USA protocol, field datasheets were completed to identify within each reach the locations
and general characteristics of seven potential creek impacts:

erosion;

channel modification;
outfalls;

creek crossings;
trash/debris;

utilities; and
miscellaneous features.

All survey work was completed between September 26, 2012 and October 12, 2012.
Approximately 8.6 miles of the targeted nine miles were assessed during the effort. Inability to
complete the full nine creek miles was due to private property access issues and stream reaches
that were not wadable. The remaining 0.4 miles are planned to be made up during 2013
sampling efforts.

3.1.5 Quality Assurance/Quality Control

Data quality assessment and quality control procedures are described in detail in the BASMAA
RMC QAPP (BASMAA 2012a). 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), precision, accuracy, and
contamination. To ensure consistent and comparable field techniques, pre-survey field training
and in-situ field assessments were conducted. 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.
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3.2 Data Quality Assessment Procedures

Following completion of the field and laboratory work, the field data sheets and laboratory
reports were reviewed by the Local Monitoring Coordinator or Quality Assurance Officer, and
compared both against the methods and protocols specified in the SOPs and QAPP. The findings
and results then were evaluated against the relevant DQOs to provide the basis for an assessment
of programmatic data quality. The data quality assessment included 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;

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

e Results of duplicate analyses based on calculation of relative percent differences
(precision results);

e Results of field blanks associated with filtered samples (bias results)

e Results of spiked sample analyses based on spike percent recovery (accuracy results); and

e ldentification of any contamination issues based on analyses of lab blanks and field
blanks

3.3 Data Analysis and Interpretation

Continuous temperature and general water quality data were plotted as box plots® for each site
during each deployment.

The hourly water temperature measurements were calculated as daily arithmetic means over a
24-hour period from midnight to 11:00 PM. Seven-day “rolling” average stream temperatures
were calculated for each day, beginning on deployment Day 7, by averaging temperatures
collected at fifteen-minute intervals throughout the previous seven days. Seven-day rolling
averages for general water quality parameters were calculated in a similar fashion, although the

> A box plot splits the data set into quartiles. The body of the plot consists of a "box", which goes from the first
quartile to the third quartile. Within the box, a vertical line is drawn at the median of the data set. Two horizontal
lines, called whiskers, extend from the front and back of the box. The front whisker goes from the first quartile to
the smallest non-outlier in the data set, and the back whisker goes from the third quartile to the largest non-outlier. If
the data set includes one or more outliers, they are plotted separately as points.
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frequency of measurements was higher (15 minutes for general water quality vs. one hour for
continuous temperature)

Targeted monitoring data were evaluated against Water Quality Objectives or other applicable
thresholds, as described in Table 5-1, to determine whether results may “trigger” a potential
stressor/source identification monitoring project (per MRP Provision C.8.d.i). Sites that exceed
triggers for one or more parameters may be eligible for consideration as a Stressor/Source
Identification project per MRP Provision C.8.d.1.
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4 Results

4.1 Statement of Data Quality

Field data sheets and laboratory reports were reviewed by the local Monitoring Coordinator or
Program Quality Assurance Officer, and the results evaluated against the relevant DQOs as
described in the QAPP (BASMAA, 2012a) and SOPs (BASMAA, 2012b). Results were
compiled for the qualitative metrics (representativeness and comparability), as well as the
quantitative metrics (completeness, sensitivity [detection and quantization limits], precision,
accuracy, and contamination). The following sections (4.1.1 - 4.1.6) provide summaries of all
pertinent data quality issues from the Water Year 2012 and corrective actions to address data
quality issues.

4.1.1 Method Deviations

There were no deviations from the methods provided in the QAPP with the exception of
pathogen indicator analyses where Standard Methods 9221 was used instead of the IDEXX
Quantitray method. Both use a most probable number analysis and therefore have comparable
results. Corrective action: QAPP DQOs associated with analysis of fecal indicator bacteria will
be reviewed and revised prior to 2013 Creek Status Monitoring implementation to ensure
consistency of methods with QAPP requirements.

4.1.2 Number of Measurements Taken Compared to Planned
There were no deviations from the planned number of samples collected described in the QAPP
with the exception of:

e Stream Survey miles — a total of 8.6 stream miles were surveyed during the Water Year
2012 instead of the target of nine miles due to issues regarding accessing target stream
reaches. Corrective action: additional stream miles will be collected in Water Year 2013
in order to compensate.

e Water temperature loggers — Due to the theft of the data logger at Site SAUQ90, there are
no data reported for the period May 6, 2012 through July 16, 2012, when a replacement
logger was installed. Corrective action: none.

e Bacteria pathogen indicator data — laboratory blanks and duplicates were not collected for
the bacteria analysis. Therefore results for E.coli and fecal coliforms are qualified with
VQCA,VQCP flags for not meeting minimum quality objectives (MQO) for accuracy and
precision. Corrective action: laboratory duplicates and blanks will be conducted on 5% of
future samples.
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4.1.3 Non-detects — Reporting Limits Not Met

4.1.4 Precision Results

Bacterial pathogen enumeration results were flagged with the VQCP qualifier as noted in Section
4.1.2 during Water Year 2012.

4.1.5 Accuracy Results
No matrix spike samples were found to be outside of acceptable percent recovery range collected
during Water Year 2012.

4.1.6 Contamination Issues
There were no contamination issues observed in any of the samples, as determined by field and
laboratory blanks collected during Water Year 2012.

4.2 Monitoring Results

This section presents monitoring results based on each program component. Each section
addresses the study question:

What are the ranges of general water quality, continuous water temperature, pathogen
indicators, and stream ecosystem conditions at locations sampled in the Program area?

4.2.1 Continuous Water Temperature Monitoring

Data were collected over a five-month period with measurements recorded at 60-minute
intervals. Continuous temperature monitoring was conducted at eight locations within two
watersheds: Crow Creek and Sausal Creek.

4.2.1.1 Crow Creek

Continuous monitoring was conducted from April 26™ through September 25" at two sites
within the Crow Creek sub-watershed (CRW030 and CRWO050).

Figure 4-1 presents the results of the continuous monitoring results for those two locations. Box
plots of the temperature data are shown in Figure 4-2.

The average temperature recorded at the CRWO030 site was 16.6°C with a minimum of 12.4°C
and a maximum of 22.9°C. At Site CRWO050 the average temperature was 14.7°C with a
minimum temperature of 10.2°C and a maximum temperature of 20.3°C.
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Figure 4-1. Temperature (7 Day Rolling Average Calculated Daily) Line Graph at Crow
Creek, May 2 through September 25, 2012.
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Figure 4-2. Temperature Box Plot at Crow Creek, May 2 through September 25, 2012.

4.2.1.2 Sausal Creek

Continuous monitoring was conducted at six locations within the Sausal Creek sub-watershed
(SAUO035, SAU070, SAU090, SAU100, SAU110 and SAU200). Monitoring was conducted
between April 30 and September 25, 2012. Average temperatures ranged between 14.3°C and
15.6°C. The minimum temperature recorded was 10.7°C at sites 204SAU070 and 204SAU110.

204CRWO050

The maximum temperature recorded was 20.6°C at site 204SAU035.

Figure 4-3 shows the results of the continuous monitoring results for locations within the Sausal

Creek sub-watershed. Box plots of the temperature data are shown in Figure 4-4.
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Figure 4-3. Temperature (7 Day Rolling Average Calculated Daily) Line Graph at Sausal
Creek, May 6 through September 25, 2012.
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Figure 4-4. Temperature Box Plot at Sausal Creek, May 6 through September 25, 2012.

4.2.2 General Water Quality Measurement

General water quality measurements of temperature, DO, pH and specific conductivity were
taken at three locations during both Spring (May and June) and Fall (August and September).
These data were collected from:

e 204SLO065 — San Lorenzo Creek above confluence with Castro Valley;
e 204CVYO005 — Castro Valley Creek above confluence with San Lorenzo; and

e 204CRWO030 — Crow Creek below confluence with Cull Creek.
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4.2.2.1 Temperature

Temperature measurements were recorded at fifteen-minute intervals for a seven- to
fourteen-day period at three locations. The data presented in this section represent the
collation of those measurements.

The box plots in Figure 4-5 illustrate the collated temperature measurements at the three
monitoring locations. Spring temperatures were, in general, higher than Fall
temperatures. Site 204SLO065 temperatures were, in general, higher than the other two
sites, with the highest recorded temperature of 22.2°C on June 17, 2012. The lowest
temperature (13.43°C) was recorded at Site 204CRWO030 on May 27, 2012.
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Figure 4-5. Temperature Box Plot for Spring (May and June) and Fall (August and
September).

Figure 4-6 presents daily mean temperature (left) and the seven-day rolling mean (right) for the
three monitoring locations. The results indicate daily fluctuations of up to approximately two
degrees per day with the greatest fluctuations occurring in Spring. Fluctuations in temperature
were less pronounced in Fall at all three sites. The rolling means generally suggest increasing
temperatures in Spring and decreasing temperatures in Fall.
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Figure 4-6. Temperature Line Graph of Daily Mean (left) and 7-Day Rolling Mean (right) in Spring (May and June) and Fall
(August and September).
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4.2.2.2 Dissolved Oxygen

Dissolved oxygen measurements for each site are provided as box plots in Figure 4-7.° The data
suggest that, in general, DO ranged from 7mg/L to 10mg/L. The highest DO measurement of
11.8mg/L was recorded on May 27, 2012 at Site 204CRWO030. This site also recorded the lowest
DO measurement of 1.86mg/L, on September 22, 2012.

The daily mean and seven-day rolling mean results are provided in Figure 4-8. These data show
that all Spring daily mean DO concentrations were above 7mg/L. Fall daily mean data at Site
204CRWO030 were consistently lower than 8mg/L but above 5mg/L.

The fluctuating DO results from Site 204CRWO030 can be explained in part by the site location
since Site 204CRWO030 is located directly downstream of an artificial reservoir, Cull Reservoir.
It may be assumed that discharges or impeded flow from this reservoir impacts algal growth and
associated DO concentrations in the downstream creek.
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Figure 4-7. Dissolved Oxygen Box Plot for Spring (May and June) and Fall (August and
September)

® Intermittent power failure (due to a leaking battery) for the YSI deployed in the fall at site 204CRWO030 recording
General Water Quality measurements prevented a complete record over the deployment period. Post-deployment
calibration and drift checks passed all checks, therefore recorded data is viewed as compliant with QAPP DQOs.
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Figure 4-8. Dissolved Oxygen Line Graph of Daily Mean (left) and 7-Day Rolling Mean (right Results in Spring (May and
June) and Fall (August and September).
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4.2.2.3 pH

pH results are provided as box plots in Figure 4-9 with daily mean and seven-day rolling mean
results provided in Figure 4-10. The results indicate that most pH measurements were within the
range of 7.8 and 8.4. However, a number of data collected at Site 204CVYO005 suggest
fluctuating pH levels ranging up to 9.34.

The lowest pH measurement, of 7.87, was found at Site SLO065 on August 30, 2012. The
highest pH measurement, of 9.34, was found at Site 204CVY005 on June 14, 2012.

Site SLOO065 consistently displayed the lowest pH levels of the three sites. With the exception of
some outliers found at Site 204CVY005, Site 204CRWO030 had the highest average pH levels of
the three sites.
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Figure 4-9. pH Box Plot for Spring (May and June) and Fall (August and September).
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Figure 4-10. pH Line Graph of Daily Mean (left) and 7-Day Rolling Mean (right) in Spring (May and June) and Fall (August
and September).
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4.2.2.4 Specific Conductivity

Specific conductivity results, displayed as box plots, are shown in Figure 4-11 while daily mean
and seven-day rolling mean data are provided in Figure 4-12. Specific conductivity was lowest at
Site 204CVY005, on June 14, 2012 with 322us/cm. Other outliers during the same Spring period
were between 300 and 600ps/cm. The highest specific conductivity, of 1196ps/cm was measured
at Site 204CRWO030 on September 23, 2012 during Fall monitoring.
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Figure 4-11. Specific Conductivity Box Plot for Spring (May and June) and Fall (August
and September)
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Figure 4-12. Specific Conductivity Line Graph of Daily Mean (left) and 7-Day Rolling Mean (right) in Spring (May and June)
and Fall (August and September).
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4.2.3 Pathogen Indicators

Grab water samples for pathogen indicators were taken at five locations in the Castro Valley
Creek watershed on July 11, 2012. E. coli and fecal coliform were enumerated as individual grab
samples as presented in Table 4-1. With the exception of one sample, the bacteria concentrations
at each of the sampling sites were greater than or equal to 900MPN/100mL.

Elevated fecal indicator bacteria concentrations were found site 204CVY140 (greater than or
equal to 16,000MPN/100mL). These results were 800m upstream of Site 204CVY120 where
elevated bacteria concentrations were also found (1,700MPN/100mL). Because the
concentrations of fecal indicator bacteria at Site 204CVY 140 were outside the reporting limits of
the dilution series used for enumeration, it is not possible to know the magnitude of the elevated
values.

Table 4-1. Fecal coliform and E. coli enumerations at San Lorenzo Creek Watershed
Monitoring Sites.

Site ID Site Description Creek Name Fecal Coliform E. coli
(MPN*/100mL) (MPN*/100 mL)

204CVY020 Chabot Creek at Carlos Castro Valley 900 900
Bee Park

204CVY080 Castro  Valley  Creek Castro Valley 900 900
above confluence with
Chabot Creek

204CVY120 CV Creek Park at Castro Castro Valley 1,700 1,700
Valley Library

204CVY140 Castro Valley Creek North Castro Valley >/= 16,000 >/= 16,000
side of Berdina Rd

204CVY150 Castro Valley Creek North Castro Valley 500 500
side of Heyer Ave

*Most Probable Number

4.2.4 Stream Survey
The following section provides a summary of the Stream Survey portion of the compliance
monitoring (AMS, 2013). The section is comprised of summary stream assessment data for:

e San Lorenzo Creek (Figure 4-13);
e Castro Valley Creek (Figure 4-15); and

e Chabot Creek (Figure 4-17).
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4.2.4.1 San Lorenzo Creek

Stream survey assessment in mainstem San Lorenzo Creek was conducted between September
26 and 28, 2012, with a total assessed reach length of 24,147 feet or 4.57 miles. The general
characteristics of the surveyed creek are presented in Table 4-2. The majority of the creek is
comprised of concrete vertical channel with an average valley slope of 0.3%. It is anticipated that
in Water Year 2013 further investigation of the inland reaches will occur. The focus of these
reach surveys will encompass those areas with urban impact only. The stream assessment scores
are provided in Table 4-3 and illustrated in Figure 4-14. The average score for the stream
assessment within these reaches was 30.6, with Reach A having the highest score of 37 and
Reaches D and | having the lowest score of 26. The San Lorenzo impact assessment summary is
provided in Table 4-4. Slope failure was observed in Reach C and some trash was observed
during assessment (including diapers, large electronics and some spray and chemical bottles).
The majority of trash was found in Reaches B, E, and I.
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Figure 4-13. San Lorenzo Creek Subwatershed and USA Reaches (limited to areas of urban influence).
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Table 4-2. Surveyed Reaches, San Lorenzo Creek

Geographic Extent Reach Valley General Characteristics

§ Length Slope

8 ) | (%)

A | Beginning to end of trapezoidal concrete channel. 3,787 0.1% | Concrete trapezoidal channel

B | Beginning of concrete vertical channel to east side of 1,680 0.3% | Concrete vertical channel
Via Alamitos.

C | East side of Via Alamitos to the west side of 2,625 0.4% | Concrete vertical channel
Hesperian Blvd.

D | West side of Hesperian Blvd. to the north east of 464 0.3% | Concrete vertical channel
Nimitz Freeway.

E | North east side of Nimitz Freeway to the east of 3,612 0.3% | Concrete vertical channel
Meekland Ave.

F | East side of Meekland Ave. to west side of train 2,761 0.4% | Concrete vertical channel
tracks.

G | West side of train tracks to approx. 450 ft east of 3,172 0.4% | Concrete vertical channel
Mission Blvd.

H | Approx. 450 feet E of Mission Blvd. to east of Grove 2,445 0.4% | Concrete vertical channel
Way.

| | East of Grove Way to west of City Center Drive. 3,603 0.4% | Concrete vertical channel

K | East of Mission Blvd to confluence with Castro -- -- | Natural Chanel - Not surveyed

Valley Creek

due to water depth and safety
issues.
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Table 4-3. San Lorenzo Creek Unified Stream Assessment Scores for Each Reach by

Assessment Parameter, Subtotals for Instream Condition and Floodplain/Buffer Condition

and Total Reach Score.

Reach Number A B C D E F G H |
Overall Stream Condition

Instream Habitat 5 1 1 0 1 1 1 1 1
Vegetative Protection (LB) 0 1 1 0 1 1 1 1 0
Vegetative Protection (RB) 0 1 1 0 1 1 1 1 0
Bank Erosion (LB) 10 10 10 10 10 10 10 10 9
Bank Erosion (RB) 10 10 9 10 10 10 10 10 9
Floodplain Connection 2 1 1 1 1 1 1 1 1
Instream Habitat Total Score 27 24 23 21 24 24 24 24 20
Overall Buffer and Floodplain

Condition

Vegetative Buffer Width (LB) 1 1 2 1 2 1 3 1 2
Vegetative Buffer Width (RB) 1 1 1 1 2 1 3 1 1
Floodplain Vegetation 4 2 2 1 1 2 3 2 1
Floodplain Habitat 2 1 1 1 1 1 1 1 1
Floodplain Encroachment 2 1 1 1 1 1 2 1 1
Floodplain and Buffer Total Score 10 6 7 5 7 6 12 6 6
Reach Assessment Total Score 37 30 30 26 31 30 36 30 26
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Figure 4-14. Bar Graph (3 bars/reach) of San Lorenzo Creek Unified Stream Assessment Scores: Total Reach Assessment,
Instream Habitat Condition, Buffer and Floodplain Condition.
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Table 4-4. San Lorenzo Creek Impact Assessment Summary of the Unified Stream

Assessment Survey.

Reach Number A B cC | D E F G H |
Reach Length (ft) 3,787 | 1,680 | 2,625 464 | 3,612 | 2,761 | 3,172 | 2,445 | 3,603
Outfalls

Storm Drain Outfalls (8-24 inch 1 2 6 7 13 12 6 7 17
diameter)

Other Outfalls (1-6 inch diameter) 0 0 0 0 1 0 0 0 0
Total Outfalls 1 2 6 7 14 12 6 7 17
Total 