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Dear Mr. Montgomery:

On behalf of all San Mateo Countywide Water Pollution Prevention Program (SMCWPPP)
Permittees, | am pleased to submit SMCWPPP’s Urban Creeks Monitoring Report (UCMR) and
Electronic Monitoring Data for the water quality monitoring projects conducted in Water Year
(WY) 2018 (October 1, 2017 through September 30, 2018).

The UCMR is submitted in compliance with Provision C.8.h.iii of the Municipal Regional
Stormwater Permit (MRP, NPDES #CAS612008, Order R2-2015-0049) which became effective
on January 1, 2016. The UCMR contains summaries of monitoring conducted in WY 2018
pursuant to Provision C.8 of the MRP, including: Creek Status Monitoring (Provision C.8.d),
Stressor/Source Identification Projects (Provision C.8.e), Pollutants of Concern Monitoring
(Provision C.8.f), and Pesticides and Toxicity Monitoring (C.8.g). The UCMR consists of a main
report and several appendices.

Electronic Monitoring Data are submitted in compliance with Provision C.8.h.ii of the MRP.
Please note that although the UCMR summarizes data collected by SMCWPPP and third-party
organizations?, the electronic data files include only those data collected by SMCWPPP
pursuant to the MRP provisions listed in Table 1.

1 See the Third-Party Monitoring Statement attached at end of this letter.
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Table 1. Project, date range, and applicable MRP provision for data included in the Water Year 2017
Electronic Monitoring Data submittal.

Project Date Range MRP Provision
Creek Status Monitoring April - September 2018 c.8d
Stressor/Source ldentification Study January — July 2018 C.8.e
Pollutants of Concern Monitoring January — May 2018 c.af
Pesticides and Toxicity Monitoring January - July 2018 C.8.g

The quality of all Creek Status Monitoring (MRP Provision C.8.d), Stressor/Source Investigation
(MRP Provision C.8.e), Pesticides and Toxicity Monitoring (MRP Provision C.8.9) data, and
Pollutants of Concern (MRP Provision C.8.f) nutrient and copper data in the electronic data files
was evaluated consistent with the Bay Area Stormwater Management Agencies Association
(BASMAA) Regional Monitoring Coalition’s Creek Status Monitoring Program Quality Assurance
Project Plan (QAPP), which is comparable with the latest version of the State of California’s
Surface Water Ambient Monitoring Program (SWAMP) Quality Assurance Program Plan
(QAPTP). The quality of all Pollutants of Concern Monitoring (MPR Provision C.8.f) PCBs and
mercury data in the electronic data files was evaluated consistent with the Clean Watersheds for
Clean Bay (CW4CB) project QAPP.

In compliance with Provision C.8.h.ii (Electronic Reporting) of the MRP, all CEDEN-acceptable
data (i.e., data collected from a receiving water) were provided to the Regional Data Center for
the California Environmental Data Exchange Network (CEDEN), located at the San Francisco
Estuary Institute (SFEI), via upload to their FTP site.? These data are submitted in a format
comparable with the SWAMP database. Pollutants of Concern Monitoring data collected in non-
receiving waters are included in the attached electronic files but will not be submitted to the
Regional Data Center at this time. For more details on the non-receiving waters data submittal
to CEDEN see the BASMAA letter to CEDEN (dated March 20, 2017) which was cc’'d to several
of your staff.

Monitoring data included in this submittal suggest that water quality conditions in San Mateo
County creeks vary substantially among sites and between monitoring events. Temporal and
spatial variability adds to the challenge of interpreting and evaluating the data and using it to
help identify potential persistent water quality issues warranting a programmatic response from
stormwater agencies. The UCMR includes detailed analyses of the monitoring data.

We look forward to discussing the findings, conclusions, and recommended next steps included
in the UCMR and to continuing to work with you and your staff to successfully address new
challenges regarding water quality monitoring. Please contact me if you have any comments or
guestions.

2 The data were also provided directly to the Marine Pollution Studies Laboratory at Moss Landing Marine
Laboratories (MPSL-MLML) which is assisting SFEI with CEDEN uploads in 2019.
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Certification Regarding SMCWPPP Program Urban Creeks Monitoring Report

"I certify, under penalty of law, that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who managed the system, or those persons directly responsible for gathering the
information, the information submitted, is, to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.”

Sincerely,

Gl e /5
yd
Matthew Fabry, P.E.
Program Manager

Attachments: SMCWPPP UCMR Water Year 2018 (uploaded to ftp site)
Electronic Data Report for Water Year 2018 Creek Status Monitoring, Stressor/Source
Identification, Pollutants of Concern Monitoring, and Pesticides and Toxicity
Monitoring (uploaded to ftp site)
Third Party Monitoring Statement (one page)



Third Party Monitoring Statement

Please note that consistent with Provision C.8.a.iii of the MRP, one water quality monitoring requirement
was partially fulfilled by third party monitoring in Water Year 2018:

e The Regional Monitoring Program for Water Quality in San Francisco Bay (RMP) conducted a portion
of the data collection in Water Year 2018 on behalf of Permittees, pursuant to MRP Provision C.8.f —
Pollutants of Concern Monitoring. The results of that monitoring are summarized in Section 5 of the
attached UCMR. Data collected from stations monitored by the RMP will be submitted to the California
Environmental Data Exchange Network directly by the RMP following completion of their quality
assurance review.

o Data collected by the State of California's Surface Water Ambient Monitoring Program (SWAMP)
through its Stream Pollutant Trend (SPoT) Monitoring Program at the San Mateo location is used to
partially fulfill MRP Provision C.8.f - Pollutants of Concern Monitoring requirements addressing trends
evaluation. Data collected from stations monitored by the SPoT Program will be submitted directly to
the California Environmental Data Exchange Network according to the SWAMP schedule for review
and reporting of data, which may not occur for several years.
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Preface

In early 2010, several members of the Bay Area Stormwater Agencies Association (BASMAA)
joined together to form the Regional Monitoring Coalition (RMC), to coordinate and oversee
water quality monitoring required by the San Francisco Bay Area regional municipal stormwater
permit, which is a National Pollutant Discharge Elimination System (NPDES) permit (in this
document the permit is referred to as the Municipal Regional Permit, or MRP)!. The RMC is
comprised of the following participants:

o Alameda Countywide Clean Water Program (ACCWP)

e Contra Costa Clean Water Program (CCCWP)

e San Mateo Countywide Water Pollution Prevention Program (SMCWPPP)

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

o City of Vallejo and Vallejo Flood and Wastewater District (Vallejo)

This Urban Creeks Monitoring Report complies with MRP provision C.8.h.iii for reporting of all
data in Water Year 2018 (October 1, 2017 through September 30, 2018). Data were collected
pursuant to Provision C.8 of the MRP. Data presented in this report were generated by water
guality monitoring programs conducted under the direction of the RMC and the San Mateo
Countywide Water Pollution Prevention Program (SMCWPPP), using probabilistic and targeted
monitoring designs as described herein.

Monitoring data were collected in accordance with the BASMAA RMC Quality Assurance
Project Plan (QAPP; BASMAA 2016a) and the BASMAA RMC Standard Operating Procedures
(SOPs; BASMAA 2016b). Where applicable, monitoring data were derived using methods
comparable with methods specified by the California Surface Water Ambient Monitoring
Program (SWAMP) Quality Assurance Program Plan (QAPrP)2. Data presented in this report
were also submitted in electronic SWAMP-comparable formats by SMCWPPP to the San
Francisco Bay Regional Water Quality Control Board (Regional Water Board) on behalf of
SMCWPPP Permittees and pursuant to Provision C.8.h.ii of the MRP.

! The San Francisco Bay Regional Water Quality Control Board (Regional Water Board) issued the MRP to 76 cities, counties, and
flood control districts (i.e., Permittees) in the Bay Area on October 14, 2009 (SFRWQCB 2009). On November 19, 2015, the
Regional Water Board updated and reissued the MRP (SFRWQCB 2015). The BASMAA programs supporting MRP Regional
Projects include all MRP Permittees as well as the cities of Antioch, Brentwood, and Oakley, which are not named as Permittees
under the MRP but have voluntarily elected to participate in MRP-related regional activities.

2 The current SWAMP QAPIP, dated May 2017, is available at:
https://www.waterboards.ca.gov/water _issues/programs/swamp/qapp/swamp_QAPrP_2017 Final.pdf




SMCWPPP Urban Creeks Monitoring Report, WY 2018

List of Acronyms

ACCWP Alameda County Clean Water Program

AFDM Ash Free Dry Mass

AFR Alternative Flame Retardant

ASCI Algae Stream Condition Index

BASMAA Bay Area Stormwater Management Agency Association
BAHM Bay Area Hydrological Model

BMI Benthic Macroinvertebrate

BMP Best Management Practice

BSM Bioretention Soil Media

CADDIS Causal Analysis/Diagnosis Decision Information System
C/ICAG San Mateo City/County Association of Governments
CCCWP Contra Costa Clean Water Program

CEC Chemicals of Emerging Concern

CEDEN California Environmental Data Exchange Network
CSCl California Stream Condition Index

cw4cB Clean Watersheds for a Clean Bay

DO Dissolved Oxygen

DPR California Department of Pesticide Regulation
ECWG Emerging Contaminant Workgroup

FIB Fecal Indicator Bacteria

FSURMP Fairfield Suisun Urban Runoff Management Program
GIS Geographic Information system

HDS Hydrodynamic Separator

IBI Index of Biological Integrity

IMR Integrated Monitoring Report

IPI Index of Physical Habitat Integrity

IPM Integrated Pest Management

LID Low Impact Development

MPC Monitoring and Pollutants of Concern Committee
MRP Municipal Regional Permit

MS4 Municipal Separate Storm Water Sewer System
MST Microbial Source Tracking

MWAT Maximum Weekly Average Temperature

NPDES National Pollution Discharge Elimination System
PAHs Polycyclic Aromatic Hydrocarbons

PBDEs Polybrominated Diphenyl Ethers

PCBs Polychlorinated Biphenyls

PEC Probable Effect Concentration

PFAS Perfluoroalkyl Sulfonates

PFOS Perfluorooctane Sulfonates

PHAB Physical Habitat

POC Pollutant of Concern

QAPP Quiality Assurance Project Plan

QAPIP Quality Assurance Program Plan

RAA Reasonable Assurance Analysis

RCD San Mateo Resource Conservation District

RMC Regional Monitoring Coalition



SMCWPPP Urban Creeks Monitoring Report, WY 2018

RMP
RWSM
S&T
SCCWRP
SCVURPPP
SFEI
SFRWQCB
SMCWPPP
SOP
SPLWG
SPoT
SRP

SsC

SSID
STLS
SWAMP
SWPP
TEC

TKN
TMDL
TRC

TRE

TU

uCD
UCMR
USEPA
USEPA
USGS
WLA
WMA
WQO

WY

Regional Monitoring Program for Water Quality in San Francisco Bay
Regional Watershed Spreadsheet Model

Status and Trends

Southern California Coastal Water Research Project
Santa Clara Valley Urban Runoff Pollution Prevention Program
San Francisco Estuary Institute

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

Sources, Pathways, and Loadings Work Group
Statewide Stream Pollutant Trend Monitoring

San Mateo Countywide Stormwater Resource Plan
Suspended sediment concentration

Stressor/Source Identification

Small Tributaries Loading Strategy

Surface Water Ambient Monitoring Program

DPR Surface Water Protection Program

Threshold Effect Concentration

Total Kjeldahl Nitrogen

Total Maximum Daily Load

Technical Review Committee

Toxicity Reduction Evaluation

Toxic Unit (equivalent)

University of California, Davis

Urban Creeks Monitoring Report

Environmental Protection Agency

US Environmental Protection Agency

US Geological Survey

Waste Load Allocation

Watershed Management Areas

Water Quality Objective

Water Year



SMCWPPP Urban Creeks Monitoring Report, WY 2018

Table of Contents

PIEIACE ..ot [
IS o ) 4 0] )Y/ 0 1 SRR ii
JLIE= Lo (SN0 B o] 1 (= ] T v
IS o o U = SPRPN Y
LISt Of TADIES ..t %
IS Ao Y o] 011 Lo Lo = PPN Vi
EXECULIVE SUMIMAIY ...ttt s viii
O T 1 1 o T [ Tod 1 o o PRI 1
1.1 RMC OVENVIEW (C.8.8) ..ceuuuuuiiieeeiiieiiiie et e e e et s s e e e e e et e e e e e e e et a e e e e e eeaaeaaas 3

1.2 Coordination with Third-party Monitoring Programs ...........c.cccceeeeieeeeiveiiiiisiieeeeeeeeinns 4

2.0 San Francisco Estuary Receiving Water Monitoring (C.8.C) ......oovvvvviiiiiieiiiiiiiciee e 5
2.1 RMP Status and Trends MONItOriNg Program.................eeeeeeeeeiimimeiiiiiiiiiiinnnes 6

2.2 RMP Pilot and Special StUTIES .........uuuuummiiiiiii s 6

2.3 Participation in Committees, Workgroups and Strategy Teams..........cccceveeeevveeennnnnnn. 7

3.0 Creek Status Monitoring (C.8.d) and Pesticides and Toxicity Monitoring (C.8.9) ............... 9
3.1 Approach to Management QUESHIONS.............uuiiiiieiiiieiicee e 12

3.2 Monitoring Results and CONCIUSIONS ..........coooiiiiiieeeee e 12
3.2.1 Bioassessment Monitoring Results/Conclusions .............ccccciviiiiiiiiiiiiinnnn. 12

3.2.2 Continuous Monitoring for Temperature and General Water Quality ............ 17

3.2.3 Pathogen Indicator Monitoring Results/Conclusions............ccccccvvvvieviieeeeeeens 18

3.2.4 Chlorine Monitoring Results/CoNCIUSIONS ..........ccovvviiiiiiiiiee e, 18

3.2.5 Pesticides and Toxicity Monitoring Results/Conclusions .................ccoeeee. 19

IR B I o [0 =T g S Yy 4 1= o | PP 20

3.4 RECOMMENUALIONS ... . e e e e e e e e e e e e e e e e e e e aaaaaaaanns 22

3.5 Management IMPlICAtIONS ..........uuuuiiii e e 22

4.0 Stressor/Source ldentification Projects (C.8.€) .....cooviiiiiiiiiiiiiiie 25
4.1 Pillar Point Watershed Pathogen Indicator SSID Project ... 26

4.2 Electrical Utilities as a Potential PCBs Source SSID Project..........ccccccvvvvviiiiiiiieennnnne. 27

5.0 Pollutants of Concern Monitoring (C.8.1) .....couuiiiiiii e 29
5.1 SMCWPPP POC MONITOMNG ....ccieeeiiiiieieeeeeeieiiiies e e e s e e e e e e eeaten e e e e e e eeannaans 30
5.1.1 PCBS @NU MEICUIY ... 30

S0 B o o ] T PSP URPPUPPRTT 34

o0t G T V011 1= o SRR 34

5.1.4 SMCWPPP WY 2018 POC Monitoring - Conclusions ...........ccceuvveeeiieeenrennnns 35

5.1.5 POC Monitoring Planned by SMCWPPP in WY 2019 .........ccooviiiiiiiiieenieenns 36

5.2 BASMAA MONITOMING .ottt 37
5.2.1 PCBs in Infrastructure Caulk StUdY ...........cccooiiiiiiiiiii e 37

5.2.2 Best Management Practices (BMP) Effectiveness Study...............ccoeeeeeeennn. 39

5.3 Small Tributaries Loading Strat€gy ........cooveuuiuiiiiiiee i 41
5.3.1 Wet Weather Characterization ............cooooeeeoieiiiiiiieeeeeee e 41

v



SMCWPPP Urban Creeks Monitoring Report, WY 2018

5.3.2 STLS Trends Strategy .......ccoeeeeiiieeeeeeiee e 42
5.3.3 Advanced Data ANAIYSIS .......coouuiiiiiiieeie e 43
5.3.4 Alternative Flame Retardant Conceptual Model ..............ocooviiiiiiiiiiiiieecieinns 46
5.3.5 Regional Watershed Spreadsheet Model ..............coouieeiiiiiiiiiiiiiiiie e, 46
L IO AN (] (=T o TP PUPRTT 48
O T o= 1= =7 g o] PP 50

List of Figures

Figure. 1.1. San Mateo County MRP Provision C.8 monitoring locations: Creek Status
Monitoring, Pesticides and Toxicity Monitoring, Stressor/Source ldentification (SSID), and POC

YT L (o T Lo TOYAT A 2 1 F SN 2
Figure 3.1. SMCWPPP Creek Status and Pesticides and Toxicity monitoring stations, WY

120 T PP TP PTPPPPPP 11
Figure 4.1. Pillar Point Watershed Pathogen Indicator SSID Project monitoring stations.......... 27

Figure 5.1. San Mateo County PCBs WMA status based on sediment and stormwater runoff
data collected through WY 20L18. ... 33

Figure 5.2. Structure types and sample appearance for the caulk and sealant samples included
IN EACKH COMPOSITE. ..uuiuii ittt e e e e e e et e et e e e e e e e e s e ettt e e e e eeeeessbbaaeeeeeeeennes 38

Figure 5.3. Aroclor indices in stormwater at the outlet of Pulgas Creek Pump Station South over
time (figure produced by SFEI, 2018).......ccciiiiiiiiiii e 46

List of Tables

Table E.1. Water Year 2018 Creek Status Monitoring Stations ..........c..uueoiiieeriiiiiiiiinieeeeeeeeeeinns Vi
Table 1.1 Regional Monitoring Coalition (RMC) participants. .............ccveeeiieeirrreiiiiiniie e, 4
Table 2.1. RMP Status and Trends Monitoring Schedule. ..., 6

Table 3.1. Summary of SMCWPPP MRP trigger threshold exceedance analysis, WY 2018.
“No” indicates samples were collected but did not exceed the MRP trigger; “Yes” indicates an
exceedance Of the MRP tHgOEN . .....oo et e et e e e e e e e eaeta e e e e eaeeeennne 21



SMCWPPP Urban Creeks Monitoring Report, WY 2018

List of Appendices

Appendix A.
Appendix B.
Appendix C.
Appendix D.

Appendix E.

Appendix F.

Appendix G.

SMCWPPP Creek Status Monitoring Report, Water Year 2018

Regional Stressor/Source Identification (SSID) Report

SMCWPPP POC Data Report, Water Year 2018

BASMAA Pollutant Removal from Stormwater with Biochar Amended BSM

BASMAA Evaluation of Mercury and PCBs Removal Effectiveness of Full Trash
Capture HDS Units

RMP STLS POC Reconnaissance Monitoring Progress Report, Water Years
2015 - 2018

Regional SSID Work Plan: PCBs from Electrical Utilities

vi



SMCWPPP Urban Creeks Monitoring Report, WY 2018

Table E.1. Water Year 2018 Creek Status Monitoring Stations

In compliance with Provision C.8.h.iii.(1), this table of all creek status monitoring stations sampled in Water Year 2018 is provided
immediately following the Table of Contents. See Section 3.0 for additional information on creek status monitoring.

. Probabilistic Targeted
Map . By Land - n Bioassessment .
Station ID or Watershed Creek Name Latitude Longitude - ’ . Pesticides Cont | Pathogen
e Coastside e LIS, cirleitie & Toxicity Ui WQ* | Indicators
General WQ

584 | 202R00584 Coastal Pilarcitos Creek Pilarcitos Creek NU 37.49547 | -122.38512 X X
614 | 202R00614 Coastal Pescadero Creek Pescadero Creek NU 37.27410 | -122.28860 X X
3404 | 202R03404 Coastal San Pedro Creek San Pedro Creek U 37.58203 | -122.48719 X X
3656 | 202R03656 Coastal Pilarcitos Creek Pilarcitos Creek U 37.46781 | -122.42269 X X
3880 | 202R03880 Coastal San Gregorio Cr La Honda Creek U 37.38759 | -122.27219 X X
3916 | 202R03916 Coastal San Pedro Creek San Pedro Creek U 37.59144 | -122.50333 X X
3508 | 204R03508 Bayside Mills Creek Mills Creek U 37.59105 | -122.37406 X X
3528 | 204R03528 Bayside San Mateo Creek San Mateo Creek U 37.54808 | -122.34661 X X
3624 | 205R03624 Bayside San Francisquito Cr Bear Creek U 3741883 | -122.26498 X X
3864 | 205R03864 Bayside San Francisquito Cr Hamms Gulch U 37.36498 | -122.22906 X X

5 202SPEQ05 | Coastside San Pedro Creek San Pedro Creek U 37.59441 | -122.50520 X

10 | 204COR010 | Bayside Cordilleras Creek Cordilleras Creek U 3747977 | -122.25986 X
138 | 202PES138 | Coastside Pescadero Creek Pescadero Creek NU 37.27410 | -122.28860 X
142 | 202PES142 | Coastside Pescadero Creek McCormick Creek NU 37.27757 | -122.28635 X
144 | 202PES144 | Coastside Pescadero Creek Pescadero Creek NU 37.27592 | -122.28550 X
150 | 202PES150 | Coastside Pescadero Creek Jones Gulch NU 37.27424 | -122.26811 X
154 | 202PES154 | Coastside Pescadero Creek Pescadero Creek NU 37.27446 | -122.26798 X

19 202SPE019 | Coastside San Pedro Creek San Pedro Creek U 37.58853 | -122.49943 X

40 202SPE040 | Coastside San Pedro Creek San Pedro Creek U 37.58200 | -122.48708 X X

50 202SPE050 | Coastside San Pedro Creek San Pedro Creek U 37.58198 | -122.47819 X

70 202SPEQ70 | Coastside San Pedro Creek San Pedro Creek NU 37.57974 | -122.47371 X X

85 202SPE085 | Coastside San Pedro Creek San Pedro Creek NU 37.57826 | -122.47156 X

1 Map ID applies to Figure 3.1.
2U = urban, NU = non-urban

3 Temperature monitoring was conducted continuously (i.e., hourly) April through September.

4 Continuous water quality monitoring (temperature, dissolved oxygen, pH, specific conductivity) was conducted during two 2-week periods (spring and late summer).

Vii
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Executive Summary

This Urban Creeks Monitoring Report (UCMR) was prepared by the San Mateo Countywide
Water Pollution Prevention Program (SMCWPPP) in compliance the National Pollutant
Discharge Elimination System stormwater permit for Bay Area municipalities referred to as the
Municipal Regional Permit (MRP; Order No. R2-2015-0049). This report, including all
appendices and attachments, fulfills the requirements of Provision C.8.h.iii of the MRP for
reporting of all data collected in Water Year 2018 (WY 2018; October 1, 2017 through
September 30, 2018) pursuant to Provision C.8 of the MRP. Data presented in this report were
also submitted in electronic SWAMP-comparable formats by SMCWPPP to the San Francisco
Bay Regional Water Quality Control Board (Regional Water Board) on behalf of SMCWPPP
Permittees and pursuant to Provision C.8.h.ii of the MRP.

Water quality monitoring required by Provision C.8 of the MRP is intended to
e assess the condition of water quality in Bay Area receiving waters (creeks and the Bay);

¢ identify and prioritize stormwater runoff associated impacts, stressors, sources, and
loads;

e identify appropriate management actions; and

e detect trends in water quality over time and the effects of stormwater control measure
implementation.

The organization of this Executive Summary follows the sub-provisions of Provision C.8 (Water
Quality Monitoring) of the MRP. Each section very briefly describes what was done and
summarizes key results. More details are provided in the body of the report and in its
corresponding appendices.

Compliance Options (C.8.a)

Provision C.8.a (Compliance Options) of the MRP allows Permittees to address monitoring
requirements through a “regional collaborative effort,” their countywide stormwater program,
and/or individually. On behalf of San Mateo County Permittees, SMCWPPP conducts creek
water quality monitoring and monitoring projects in San Mateo County in collaboration with the
Bay Area Stormwater Management Agency Association (BASMAA) Regional Monitoring
Coalition (RMC), and actively participates in the Regional Monitoring Program for Water Quality
in San Francisco Bay (RMP), which focuses on assessing Bay water quality and associated
impacts.

Monitoring Protocols and Data Quality (C.8.b)

Creek status and pesticides & toxicity monitoring data were collected in accordance with the
BASMAA RMC Quiality Assurance Project Plan (QAPP) and the BASMAA RMC Standard
Operating Procedures (SOP). Where applicable, and in compliance with Provision C.8.b,
methods described in the QAPP and SOP are comparable with methods specified by the
California Surface Water Ambient Monitoring Program (SWAMP) Quality Assurance Program
Plan (QAPIP).

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

viii
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In accordance with Provision C.8.c of the MRP, 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 RMP. SMCWPPP complies with this
provision by making financial contributions to the RMP. Additionally, SMCWPPP and other
BASMAA RMC representatives actively participate in RMP committees, workgroups, and
strategy teams, such as the Small Tributaries Loading Strategy (STLS), to help oversee RMP
activities and look out for MRP Permittee interests.

Creek Status Monitoring (C.8.d)

The RMC's creek status monitoring strategy includes both a regional ambient/probabilistic
monitoring design and a local “targeted” monitoring design. The probabilistic monitoring design
was developed to remove bias from site selection such that ecosystem conditions can be
objectively assessed on local (i.e., San Mateo County) and regional (i.e., RMC) scales. The
targeted monitoring design focuses on sites selected based on the presence of significant fish
and wildlife resources as well as historical and/or recent indications of water quality concerns.
Monitoring results are compared to “triggers” listed in Provision C.8.d of the MRP. Some triggers
are equivalent to regulatory Water Quality Objectives (WQOSs); others are thresholds above (or
below) which potential impacts to aquatic life or other beneficial uses may occur. Sites were
triggers are exceeded (or not met) are considered for future stressor/source identification (SSID)
projects.

During WY 2018, SMCWPPP conducted biological assessments at ten probabilistic sites.
Bioassessments include the collection of benthic macroinvertebrate and algae samples,
physical habitat measurements, collection of grab creek water samples for water chemistry (i.e.,
nutrient analyses), and measurement of general water quality parameters using a pre-calibrated
multi-parameter field probe. The California Stream Condition Index (CSCI), a statewide tool that
translates benthic macroinvertebrate data into an overall measure of stream health, was used to
assess biological condition at all probabilistic sites. Of the ten sites monitored in WY 2018, five
sites (50%) scored below the CSCI threshold score of 0.795 and were rated as altered or
degraded. Low CSCI scores are related to impacts to physical habitat typical for urbanized
areas, such as creek channel modifications (e.g., lining with concrete) and contributing
watersheds with a high percentages of impervious surface.

Targeted monitoring parameters consist of water temperature, general water quality, and
pathogen indicators. In WY 2018, continuous temperature data were collected at five targeted
stations in San Pedro Creek and continuous general water quality data (pH, dissolved oxygen,
specific conductance, and temperature) were collected at two targeted stations in this creek.
San Pedro Creek, located in the City of Pacifica, was targeted for temperature and general
water quality monitoring because it contains the northern-most population of naturally producing
steelhead trout (Oncorhynchus mykiss) in San Mateo County. There were no exceedances of
the MRP trigger thresholds for temperature or any of the general water quality parameters,
which is consistent with water quality conditions that support relevant aquatic habitat beneficial
uses of the creek (e.g., juvenile steelhead rearing and spawning life stages).

In WY 2018, pathogen indicator (i.e., enterococci, E. coli) grab water samples were collected at
five stations in the Pescadero Creek watershed. The MRP trigger threshold for E. coli was not
exceeded at any site in WY 2018; however, the MRP trigger threshold for enterococci was
exceeded at two sites.
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Impacts to urban streams identified through creek status monitoring are likely the result of long-
term changes in stream hydrology, channel geomorphology, in-stream habitat complexity, and
other modifications associated with the urban development, and, to a lesser extent, pollutant
discharges typically found in urban watersheds. SMCWPPP Permittees are actively
implementing many stormwater management programs to address these and other stressors
and associated sources of water quality conditions observed in local creeks, with the goal of
protecting these natural resources. Through the continued implementation of MRP-associated
and other watershed stewardship programs, SMCWPPP anticipates that stream conditions and
water quality in local creeks will continue to improve over time.

Stressor/Source Identification (SSID) Projects (C.8.e)

Provision C.8.e of the MRP requires that Permittees evaluate creek status (Provision C.8.d) and
pesticides and toxicity (Provision C.8.g) monitoring data with respect to triggers defined in the
MRP and maintain a list of all results exceeding trigger thresholds. Sites where triggers are
exceeded may indicate potential impacts to aquatic life or other beneficial uses and are
therefore considered as candidates for future SSID projects. The MRP requires SMCWPPP and
its RMC partners to collectively initiate a region-wide minimum of eight SSID projects. In WY
2018, SMCWPPP worked with the San Mateo Resource Conservation District (RCD) to
implement the Pillar Point Watershed Pathogen Indicator SSID Project Work Plan. The field
investigation included sample collection from up to 14 stations during four monitoring events to
identify spatial and biotic sources of fecal indicator bacteria. Based on the WY 2018 field results,
several additional field investigations were recommended and are being implemented in WY
2019. These include targeted dye studies of sanitary sewer lines, pet waste reconnaissance
visits, and additional microbial source tracking (MST) sampling.

Pollutants of Concern Monitoring (C.8.f)

Pollutants of Concern (POC) monitoring is required by Provision C.8.f of the MRP. POC
monitoring is intended to assess inputs of POCs to the Bay from local tributaries and urban
runoff, provide information to support implementation of Total Maximum Daily Load (TMDL)
water quality restoration plans and other pollutant control strategies, assess progress toward
achieving wasteload allocations (WLAs) for TMDLs, and help resolve uncertainties associated
with loading estimates for POCs. In WY 2018, SMCWPPP met or exceeded the MRP’s
minimum yearly requirements for all POC monitoring parameters.

The MRP requires that Permittees provide a list of management areas in which new PCBs and
mercury control measures will be implemented during the permit term. These management
areas are designated “Watershed Management Areas” (WMAs), and are defined as all San
Mateo County catchments containing high interest parcels (i.e., properties with land uses
associated with PCBs such as old industrial, electrical and recycling) and/or existing or planned
PCBs and mercury controls. During WY 2018, SMCWPPP collected 13 composite samples of
stormwater runoff from outfalls at the bottom of WMAs and 50 samples of urban sediments
(from manholes, storm drain inlets, driveways, streets, and sidewalks) within WMAs. As part of
continuing to develop strategies for reducing PCBs and mercury loads in stormwater runoff,
SMCWPPP evaluated these data, along with additional WY 2018 stormwater runoff sample data
collected through the STLS, and data from previous water years collected by SMCWPPP and
through the STLS. Objectives included attempting to identify source properties within WMAs,
identifying which WMAs provide the greatest opportunities for implementing cost-effective PCBs
controls, and prioritizing WMAs for future investigations. Each WMA was provisionally
designated as high, medium, or low priority. It is important to emphasize the provisional nature

X
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of these prioritizations, and especially the uncertainty surrounding designating a WMA as low
priority due to a single bottom-of-catchment composite stormwater runoff sample having a low
PCBs particle ratio. Low PCBs concentrations in any single stormwater runoff sample could be
a false negative, especially if the storm was too small to mobilize sediments with associated
PCBs. For example, based upon WY 2018 resampling results, two WY 2016 RMP STLS
stormwater runoff samples located in South San Francisco may have been false negatives.

The PCBs monitoring data collected to-date has informed identification of several potential
source properties located in the City of San Carlos. The Countywide Program is working with
the City regarding next steps at these sites. This included recently developing and submitting to
the Regional Water Board referrals of two areas for potential further PCBs investigation and
abatement:

o 270 Industrial Road (Delta Star) / 495 Bragato Road (Tiegel), which are adjacent
properties in San Carlos.

e 977 and 1007/1011 Bransten Road, another set of adjacent properties in San Carlos.

The mean and median PCBs concentrations in WY 2018 sediment samples (n = 50) were
somewhat lower than in previous years. In addition, in WY 2018 only 1 of the 50 sediment
samples collected had a PCBs concentration that exceeded 1.0 mg/kg. One other sample had a
PCBs concentration between 0.5 and 1.0 mg/kg. All of the remaining samples had a PCBs
concentration below 0.5 mg/kg. In general, the WY 2018 POC monitoring data suggest that the
PCBs monitoring program in the public ROW in San Mateo County may be approaching
diminishing returns in terms of identifying new source properties.

However, the stormwater runoff resamples in South San Francisco suggest the possibility of
false negatives for PCBs in some WMASs provisionally designated low priority based on
stormwater runoff data from previous years. The RMP’s ongoing “Advanced Data Analysis” is
evaluating normalizing results based upon storm intensity and the results may help inform
planning any future stormwater runoff monitoring of this type.

In WY 2018, two creeks were sampled for copper and nutrient analyses during two types of flow
events (storm event and baseflow) for a total of four grab water samples. Copper and nutrients
were higher in the storm event samples compared to the baseflow samples, suggesting an
influence of stormwater runoff. The similarity in the magnitude of concentrations between the
sites was consistent with a lack of localized sources of copper or nutrients.

None of the WY 2018 POC monitoring water samples exceeded applicable WQOs.
Pesticides and Toxicity Monitoring (C.8.9)

In WY 2018, SMCWPPP conducted pesticides and toxicity monitoring in compliance with
Provision C.8.g of the MRP and in coordination with the RMC. The monitoring was conducted at
two stations, one near the mouth of Cordilleras Creek and the other near the mouth of San
Pedro Creek. Dry weather pesticides and toxicity monitoring was conducted at the Cordilleras
Creek station (one water sample for toxicity and one sediment sample for toxicity, pesticides
and other pollutants including metals). Wet weather pesticides and toxicity monitoring was
conducted during a January 2018 storm event at both stations (one water sample from each
station for toxicity and pesticides).
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Statistically significant toxicity to C. dubia was observed in the water sample collected from
Cordilleras Creek during the dry season. During wet weather monitoring, statistically significant
toxicity to H. azteca was observed in the water samples collected from both creeks and toxicity
to P. promelas was observed in the water sample collected from San Pedro Creek. However,
the magnitude of the toxic effects in the samples compared to laboratory controls did not exceed
MRP trigger criteria of 50 Percent Effect. The cause of the observed toxicity is unknown.
Pesticide concentrations in the sediment and water samples were all relatively low, with most
below the method detection limits (MDLs). Toxic Unit (TU) equivalents were also relatively low.
Threshold Effect Concentration (TEC) and Probable Effect Concentration (PEC) quotients were
calculated for all metals and total poly aromatic hydrocarbons (PAHs) measured in the sediment
sample. TEC and PEC trigger exceedances were observed for chromium and nickel but are
likely related to natural occurrences of these metals associated with the area’s serpentine

geology.
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1.0 Introduction

This Urban Creeks Monitoring Report (UCMR), was prepared by the San Mateo Countywide
Water Pollution Prevention Program (SMCWPPP), on behalf of the 22 San Mateo County MRP
Permittees (20 cities/towns, the County of San Mateo, and the San Mateo County Flood Control
District) subject to the National Pollutant Discharge Elimination System (NPDES) stormwater
permit for Bay Area municipalities referred to as the Municipal Regional Permit (MRP).

The MRP was first adopted by the San Francisco Regional Water Quality Control Board
(SFRWQCB or Regional Water Board) on October 14, 2009 as Order R2-2009-0074
(SFRWQCB 2009). On November 19, 2015, the SFRWQCB updated and reissued the MRP as
Order R2-2015-0049 (SFRWQCB 2015). This report fulfills the requirements of Provision
C.8.h.iii of the MRP for comprehensively interpreting and reporting all monitoring data collected
during the foregoing October 1 — September 30 period (i.e., Water Year 2018). Data were
collected pursuant to water quality monitoring requirements in Provision C.8 of the MRP.
Monitoring data presented in this report were submitted electronically to the Regional Water
Board by SMCWPPP and, if collected from a receiving water, may be obtained via the San
Francisco Bay Area Regional Data Center of the California Environmental Data Exchange
Network (CEDEN).3

Major sections in this report are organized according to the following topics and MRP sub-
provisions. Some topics are summarized briefly in this report but described more fully in the
appendices.

1.0 Introduction
2.0 San Francisco Estuary Receiving Water Monitoring (MRP Provision C.8.c)

3.0 Creek Status Monitoring (MRP Provision C.8.d) and Pesticides and Toxicity
Monitoring (MRP Provision C.8.9) (Appendix A)

4.0 Stressor/Source ldentification (SSID) Projects (MRP Provision C.8.e) (Appendix B)

5.0 Pollutants of Concern (POC) Monitoring (MRP Provision C.8.f) (Appendices C, D, E
and F)

6.0 Recommendations and Next Steps

Figure 1.1 maps locations of monitoring stations associated with Provision C.8 compliance in
Water Year (WY) 2018, including creek status monitoring, pesticides and toxicity monitoring, the
SSID Project, and POC monitoring conducted by SMCWPPP and the Regional Monitoring
Program for Water Quality in San Francisco Bay (RMP). This figure shows the geographic
extent of monitoring conducted in San Mateo County in WY 2018.

3 http://www.ceden.org/
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1.1 RMC Overview (C.8.a)

Provision C.8.a (Compliance Options) of the MRP allows Permittees to address monitoring
requirements through a “regional collaborative effort,” their countywide stormwater program,
and/or individually. In June 2010, Permittees notified the Regional Water Board in writing of their
agreement to participate in a regional monitoring collaborative to address requirements in
Provision C.8. The regional monitoring collaborative is referred to as the Bay Area Stormwater
Management Agency Association (BASMAA) Regional Monitoring Coalition (RMC). In a
November 2, 2010 letter to the Permittees, the Regional 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 BASMAA RMC.
Participants in the RMC are listed in Table 1.1.

In February 2011, the RMC developed a Multi-Year Work Plan (RMC Work Plan; BASMAA
2011) to provide a framework for implementing regional monitoring and assessment activities
required under Provision C.8 of the 2009 MRP. The RMC Work Plan summarizes RMC projects
planned for implementation between Fiscal Years 2009-10 and 2014-15 (BASMAA 2011).
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
Board of Directors (BASMAA BOD). Although there are no plans to update the Multi-Year Work
Plan, several additional regional projects were identified to be conducted in compliance with the
2015 MRP. Current regional projects relevant to Provision C.8 compliance include projects to
maintain and update the regional database, coordinate the RMC Workgroup meetings, conduct
POC monitoring, and develop/implement a regional SSID study.

Regionally implemented activities in the RMC Work Plan are conducted under the auspices of
BASMAA, a 501(c)(3) non-profit organization that represents 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 and are approved by the BASMAA BOD. MRP Permittees, often
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 usually shared by either all BASMAA members or among those Phase | municipal
stormwater programs that are subject to the MRP.
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Table 1.1 Regional Monitoring Coalition (RMC) 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 of Belmont, Brishane, Burlingame, Daly City, East Palo Alto, Foster City, Half
Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San
Mateo, South San Francisco, Atherton, Colma, Hillshorough, Portola Valley, and
Woodside; San Mateo County Flood Control District; and, San Mateo County

Fairfield-Suisun Urban Runoff
Management Program (FSURMP)

Cities of Fairfield and Suisun City

Vallejo Permittees

City of Vallejo and Vallejo Flood and Wastewater District

1.2 Coordination with Third-party Monitoring Programs

SMCWPPP strives to work collaboratively with its water quality monitoring partners to find
mutually beneficial monitoring approaches. Provision C.8.a.iii of the MRP allows Permittees to
use data collected by third-party organizations to fulfill monitoring requirements, provided the
data are demonstrated to meet the required data quality objectives.

In WY 2018, SMCWPPP continued to coordinate with water quality monitoring programs
conducted by third parties that supplement Bay Area stormwater monitoring conducted via the
MRP. These programs include the RMP’s Small Tributaries Loading Strategy (STLS), and the
Stream Pollutant Trends (SPoT) monitoring conducted by the State of California’s Surface
Water Ambient Monitoring Program (SWAMP). Water quality data from these programs are
reported in this document and were utilized to comply with or supplement MRP Provision C.8
monitoring, consistent with Provision C.8.a.iii.* ® These data are described in Section 5.0 (POC
Monitoring) of this report.

4 Data reported by these programs are summarized in this report but are not included in the SMCWPPP electronic data submittal.

5 In most years, the SPoT Program collects sediment samples from one station in San Mateo Creek and analyzes for one or more of
the constituents required by Provision C.8.f of the MRP. In WY 2018, the SPoT station sample was analyzed for two of those
constituents (mercury and copper).



SMCWPPP Urban Creeks Monitoring Report, WY 2018

2.0 San Francisco Estuary Receiving Water Monitoring
(C.8.c)

In accordance with Provision C.8.c of the MRP, 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
Quiality in San Francisco Bay (RMP). Since the adoption of the 2009 MRP, SMCWPPP has
complied with this provision by making financial contributions to the RMP. Additionally,
SMCWPPP representatives actively participate in RMP committees, workgroups, and strategy
teams as described in the following sections, which also provide a brief description of the RMP
and associated monitoring activities conducted during WY 2018.

The RMP is a long-term (1993 — present) discharger-funded monitoring program that shares
direction and participation by regulatory agencies and the regulated community with the goal of
assessing water quality in San Francisco Bay. The regulated community includes municipal
separate stormwater sewer systems (MS4s), publicly owned treatment works (POTWSs),
dredger, and industrial dischargers. The San Francisco Estuary Institute (SFEI) is the
implementing entity for the RMP and the fiduciary agent for RMP stakeholder funds. SFEI helps
identify stakeholder information needs, develops workplans that address these needs, and
implements the workplans. SFEI's work is overseen by a Board and various committees that
include representatives from the dischargers and regulators.

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?

The RMP budget is generally broken into two major program elements: (1) Status and Trends
and (2) Pilot/Special Studies. The following sections provide a brief overview of these programs.
The RMP 2018 Detailed Workplan and Budget® provides more details and establishes
deliverables for each component of the current RMP budget. The RMP publishes annual
summary reports. In odd years, the Pulse of the Estuary/Bay Report focuses on Bay water
guality and summarizes information from all sources. In even years, the RMP Update Report
has a narrower and specific focus on a selected topic. The 2018 RMP Update’ includes: a brief
summary of noteworthy findings of the multifaceted RMP; a description of the management
context that guides the RMP; and a summary of progress to date and future plans for

8 https://www.sfei.org/documents/2018-rmp-detailed-workplan-and-budget

7 https://www.sfei.org/documents/rmp-update-2018
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addressing priority water quality topics. It also includes an article on per- and polyfluoroalkyl
substances (PFAS) in San Francisco Bay wildlife, one of the pollutants of concern identified in
MRP Provision C.8.f.

2.1 RMP Status and Trends Monitoring Program

The Status and Trends Monitoring Program (S&T Program) is the long-term contaminant-
monitoring component of the RMP. The S&T Program was initiated as a pilot study in 1989,
implemented thereafter, and was redesigned in 2007 based on a more rigorous statistical
design that enables the detection of trends. The RMP Technical Review Committee (TRC), in
which the BASMAA RMC participates, continues to assess the efficacy and value of the various
elements of the S&T Program and to recommend modifications to S&T Program activities based
on ongoing findings. The current S&T sampling schedule, established in 2014, is summarized in
Table 2.1 with 2018 accomplishments and 2019 goals.

Table 2.1. RMP Status and Trends Monitoring Schedule.

Program Element Schedule 2018 Sampling 2019 Sampling
Water Every two years No Yes

Bird Eggs Every three years Yes No

Sediment Every four years Yes No

Sport Fish Every five years No Yes

Bivalves Every two years Yes No

Support to the USGS for Every year Yes Yes

suspended sediment, nutrient, and

phytoplankton monitoring

Additional information on the S&T Program and associated monitoring data are available for
download via the RMP website at http://www.sfei.org/content/status-trends-monitoring.

2.2 RMP Pilot and Special Studies

The RMP also conducts Pilot and Special Studies® on an annual basis. Studies are typically
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, workgroups, and strategy teams identify as priority for
further study. These studies are developed through an open selection process at the workgroup
level and selected for funding through the TRC and the RMP Steering Committee.

In 2018, Pilot and Special Studies focused on the following topics:

¢ Nutrients Management Strategy

o0 Continuous monitoring of nutrients, phytoplankton biomass, and dissolved
oxygen at moored sensors

8 Results and summaries of the most pertinent Pilot and Special Studies can be found on the RMP website
(http://www.sfei.org/rmp/rmp_pilot _specstudies).
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o Continuous monitoring of dissolved oxygen in shallow margin habitats
0 Ship-based nutrient sampling

o Data analysis and quantitative mechanistic interpretations to identify factors
contributing to observed conditions

e Small Tributary Loadings Strategy (see Section 5.0 for more details)

0 Watershed characterization reconnaissance monitoring for Pollutants of Concern
(POC)

Advanced analysis of PCBs data

Planning support for alternative flame retardants conceptual model

© O O

Development of a trends strategy
0 Regional Watershed Spreadsheet Model (RWSM) support
e Emerging Contaminant Strategy

0 Review and update of the RMP’s Tiered Risk and Management Action
Framework

o Chemicals of emerging concern (CEC) monitoring (imidacloprid, fragrance
ingredients, PFAS, nonionic surfactants, pharmaceuticals) in water, sediment,
and/or wastewater

o Non-targeted analysis of Bay sediment to help identify new CECs
e Monitoring of microplastics in bivalves

e Development of toxicity reference values for screening dredged material bioassay
results

e Development of conceptual PCBs models for prioritized Bay margin units

e Hosting and support for Dredged Material Management Office (DMMO) database
e Improved Lower South Bay suspended sediment flux measurements

e San Leandro Bay fish diet analysis to help understand PCBs accumulation

e Development of the Selenium Strategy

Results and summaries of the most pertinent Pilot and Special Studies can be found on the
RMP website (http://www.sfei.org/rmp/rmp_pilot_specstudies).

In WY 2018, the RMP continued to devote a considerable amount of resources towards
overseeing and implementing Special Studies associated with the RMP’s Small Tributary
Loading Strategy (STLS). 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 local
tributaries to San Francisco Bay. Additional information on STLS-related studies is included in
Section 5.0 (POC Monitoring) of this report.

2.3 Participation in Committees, Workgroups and Strategy Teams

In WY 2018, BASMAA and/or SMCWPPP representatives actively participated in the following
RMP Committees and workgroups:
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» Steering Committee (SC)

e Technical Review Committee (TRC)

» Sources, Pathways and Loadings Workgroup (SPLWG)
* Emerging Contaminant Workgroup (ECWG)

* Nutrient Technical Workgroup

» Strategy Teams (e.g., PCBs/Dioxins, Selenium, Microplastics, Small Tributaries)

Committee, workgroup, and strategy team representation was provided by Permittee,
countywide stormwater program (including SMCWPPP) staff, and/or individuals designated by
RMC participants and the BASMAA BOD. Representation typically includes participating in
meetings, reviewing technical reports and work products, co-authoring or reviewing RMP
articles and publications, 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 and Permittee representatives during BASMAA Monitoring and Pollutants
of Concern Committee (MPC) and/or BASMAA BOD meetings to ensure Permittees’ interests
were represented.
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3.0 Creek Status Monitoring (C.8.d) and Pesticides and
Toxicity Monitoring (C.8.9)

This section summarizes the results of creek status monitoring and pesticides and toxicity
monitoring required by Provisions C.8.d and C.8.g of the MRP, respectively. Creek status and
pesticides and toxicity monitoring stations are listed in Table E.1 and mapped in Figure 3.1.
Detailed methods and results are provided in Appendix A. Consistent with Provision C.8.h.ii of
the MRP, creek status and pesticides and toxicity monitoring data were submitted to the
Regional Water Board by SMCWPPP in electronic SWAMP-comparable formats. These data
were also provided to the Regional Data Center (i.e., SFEI) for upload to CEDEN.

Creek Status Monitoring (C.8.d)

Provision C.8.d of the MRP 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 Bay Area countywide stormwater program are described in Provision
C.8.d of the MRP. The RMC'’s regional monitoring strategy for complying with creek status
monitoring requirements is described in the RMC Creek Status and Long-Term Trends
Monitoring Plan (BASMAA 2012). 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 patrticipating countywide stormwater
program to assess the status of beneficial uses in local creeks within its jurisdictional area, while
also contributing data to answer management questions at the regional scale (e.g., differences
between aquatic life condition in urban and non-urban creeks). Implementation began in WY
2012.

The probabilistic monitoring design was developed to remove bias from site selection such that
ecosystem conditions can be objectively assessed on local (i.e., San Mateo County) and
regional (i.e., RMC) scales. Probabilistic parameters consist of bioassessments, nutrients, and
conventional analytes conducted according to methods described in the SWAMP SOP (Ode et
al. 2016). Free chlorine and total chlorine residual were also measured at probabilistic sites. Ten
probabilistic sites were sampled by SMCWPPP in WY 2018 (Table E.1).

The targeted monitoring design focuses on sites selected based on the presence of significant
fish and wildlife resources as well as historical and/or recent indications of water quality
concerns. Targeted monitoring parameters consist of water temperature, general water quality,
and pathogen indicators using methods, sampling frequencies, and numbers of stations
required in Provision C.8.d of the MRP. Hourly water temperature measurements were
recorded during the dry season at five sites using HOBO® temperature data loggers in the San
Pedro Creek watershed. General water quality monitoring (temperature, dissolved oxygen, pH
and specific conductivity) was conducted using YSI® continuous water quality equipment
(sondes) for two 2-week periods (spring and late summer) at two sites in the same watershed.
Water samples for analysis of pathogen indicators (E. coli and enterococcus) were collected at
five sites located in the Pescadero Creek watershed.
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Pesticides and Toxicity Monitoring (C.8.9)

Provision C.8.g of the MRP requires Permittees to conduct wet weather and dry weather
pesticides and toxicity monitoring. Test methods, sampling frequencies, and number of stations
required are described in the MRP. In WY 2018, SMCWPPP conducted dry weather pesticides
and toxicity monitoring at one bottom-of-the-watershed station. SMCWPPP also coordinated
with its RMC partners to complete the wet weather monitoring requirements. SMCWPPP
conducted wet weather pesticides and toxicity monitoring at two of the eight regional stations.

10
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3.1 Approach to Management Questions

The first MRP creek status management question (Are water quality objectives, both numeric
and narrative, being met in local receiving waters, including creeks, rivers and tributaries?) is
addressed primarily through the evaluation of probabilistic and targeted monitoring data with
respect to the triggers defined in the MRP. The MRP also defines triggers for pesticides and
toxicity monitoring data. A summary of trigger exceedances observed for each site is presented
below in Table 3.1. Sites where triggers are exceeded may indicate potential impacts to aquatic
life or other beneficial uses and are considered for future stressor/source identification (SSID)
projects (see Section 4.0 for a discussion of SSID projects).

The second MRP creek status management question (Are conditions in local receiving waters
supportive of or likely supportive of beneficial uses?) is addressed primarily by assessing
indicators of aquatic biological health using benthic macroinvertebrate (BMI) and algae
bioassessment data collected at probabilistic sites. The indices of biological integrity based on
BMI and algae data (i.e., CSCI and ASCI, see Section 3.2.1) are direct measures of aquatic life
beneficial uses. Biological condition scores were compared to physical habitat and water quality
data collected synoptically with bioassessments to evaluate whether any correlations exist that
may explain the variation in biological condition scores. Continuous monitoring data
(temperature, dissolved oxygen, pH, and specific conductance) are evaluated with respect to
COLD and WARM Beneficial Uses. And pathogen indicator data are used to assess REC-1
(water contact recreation) Beneficial Uses. Although a total of 70 probabilistic sites in San Mateo
County have been sampled since WY 2012, the analysis presented in Appendix A is limited to
the ten sites monitored in WY 2018.

The BASMAA RMC recently completed a regional analysis of biological condition using a five-
year dataset (WY 2012 — WY 2016). The BASMAA regional study included the following
analyses:

e Assessed the biological condition of streams in the region and each county using indices
of biological integrity (IBIs) based on benthic macroinvertebrate and algae data collected
by each countywide program and SWAMP.

e Evaluated IBIs in distinct groupings such as type of stream (urban/non-urban).

o Assessed stressors associated with poor stream condition using multivariate modeling
analyses (i.e., random forest).

e Evaluated the five-year dataset for trends.

¢ Introduced the analyses that will be needed to evaluate and potentially recommend
changes to the probabilistic monitoring design.

The BASMAA RMC Five-Year Bioassessment Report (5-Year Report) is summarized in and
attached to the WY 2018 Creek Status Monitoring Report (Appendix A).

3.2 Monitoring Results and Conclusions

3.2.1 Bioassessment Monitoring Results/Conclusions

Bioassessment monitoring in WY 2018 was conducted in compliance with Provision C.8.d.i of the
MRP. Ten sites were sampled for benthic macroinvertebrates, benthic algae, and nutrients.
Physical habitat was also assessed at each of the 10 stations, and general water quality
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parameters were measured using a pre-calibrated multi-parameter field probe. All of this work
was conducted using methods consistent with the BASMAA RMC QAPP (BASMAA 2016a) and
SOPs (BASMAA 2016b). Stations were randomly selected using a probabilistic monitoring
design. Eight of the sites (80%) were classified as urban and two (20%) were classified as non-
urban.

The following conclusions are based on the WY 2018 data. An assessment of biological
condition is provided and potential stressors are compared to applicable water quality objectives
(WQOs) and triggers identified in the MRP. Sites with monitoring results that exceed WQOs and
triggers are considered as candidates for further investigation as SSID projects, consistent with
Provision C.8.e of the MRP. See Appendix A for detailed explanations of the findings.

Biological Condition Assessment

Stream condition was assessed using three different types of indices/tools: the BMI-based
California Stream Condition Index (CSCI), the draft benthic algae-based Algae Stream Condition
Index (ASCI), and the Index of Physical Habitat Integrity (IPI). Of these three, the CSCI is the
only tool with a MRP trigger threshold for follow-up SSID consideration.

e CSCI - The benthic (i.e., bottom-dwelling) macroinvertebrates collected through
bioassessment monitoring are organisms that live on, under, and around the rocks and
sediment in the stream bed. Examples include dragonfly and stonefly larvae, snails,
worms, and beetles. Each BMI species has a unique response to water chemistry and
physical habitat condition. Some are relatively sensitive to poor habitat and pollution;
others are more tolerant. Therefore, the abundance and variety of BMIs in a stream are
used as an indicator of the biological condition of the stream. The CSClI is a statewide
tool that translates the BMI taxa data into an overall measure of stream health. The CSCI
is currently the most robust method available for assessing aquatic biological health in
California.

o0 Five of the ten (50%) sites monitored in WY 2018 had CSCI scores in the two
higher condition categories: “possibly intact” and “likely intact”. These higher
scoring sites were relatively undeveloped, with imperviousness in their drainage
areas ranging between 1% and 5%.

e ASCI - Similar to BMI's, the abundance and type of benthic algae species living on a
streambed can indicate stream health. When evaluated with the CSCI, biological indices
based on benthic algae can provide a more complete picture of the streams biological
condition because algae respond more directly to nutrients and water chemistry. In
contrast, BMIs are more responsive to physical habitat. The State Water Board and the
Southern California Coastal Water Research Project (SCCWRP) recently developed the
draft ASCI which uses benthic algae data as a measure of biological condition for
streams in California (Theroux et al. in prep.). The ASCI is a non-predictive scoring tool
that consists of three multimetric indices: diatoms, soft algae, and the combined “hybrid.”
The ASCI is currently under review by the Biostimulatory-Biointegrity Policy Science
Advisory Panel and the State Water Board. Therefore, scores presented in this report are
considered provisional.

0 Seven of the ten (70%) bioassessment sites had hybrid ASCI scores that were
classified as “possibly intact” or “likely intact” condition. The higher scoring sites
occurred primarily in drainages with low levels of urbanization, ranging from 1% to
7% impervious area.
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IPI - The State Water Board recently developed the IPI as an overall measure of physical
habitat condition. Similar to the CSCI, the IPI is calculated using a combination of
physical habitat data collected in the field and environmental data generated in GIS
following the methods described in Rehn et al. (2018).

0 Seven of the ten sites (70%) had IPI scores in the two upper condition categories.
IPI scores were positively correlated with CSCI scores, and slightly less so with
hybrid ASCI scores.

Overall Condition - The number of sites in the top two condition categories varied
substantially by index, with as many as 9 of 10 sites for the diatom ASCI to as few as 5 of
10 sites for the CSCI and 4 of 8 sites for the soft algae ASCI. Excluding the soft algae
ASCI, for sites with lower urbanization (< 5% impervious area) there was relatively good
consistency among the indices in terms of which sites were placed in the top two
condition categories. However, all three ASCI indices and the IPI were relatively variable
(i.e., both high and low scoring) at the more developed sites. Further evaluation of the
newer indices and their association with stressor data is needed to better understand how
these indicators can be used to effectively assess site conditions.

Stressor Assessment

Relationships between potential stressors (water chemistry, physical habitat, landscape variables
such as imperviousness) and biological condition were explored using the WY 2018 dataset.
Potential correlations were evaluated using simple regression models. Sites with stressor levels
exceeding applicable WQOs and triggers identified in the MRP will be considered as candidates
for SSID projects. The correlations between biological condition and stressor indicators are not
expected to be very strong due to small sample size.

General water quality - pH, temperature, dissolved oxygen, specific conductance. None
of the water quality measurements exceeded WQOs or MRP trigger thresholds. None of
the water quality measurements were correlated with CSCI or hybrid ASCI scores.

Nutrients and conventional analytes - ammonia, unionized ammonia, chloride, Ash-
Free Dry Mass (AFDM), chlorophyll a, nitrate, nitrite, TKN, ortho-phosphate, phosphorus,
silica. There were no water quality objective exceedances for the water chemistry
parameters (unionized ammonia as N, nitrate, chloride). Total nitrogen concentrations
ranged from 0.22 to 1.1 mg/L. Total phosphorus concentrations ranged from <0.01 to
0.12 mg/L. None of the nutrient parameters were correlated with CSCI or hybrid ASCI
scores.

Physical habitat metric scores were generated from the physical habitat data. CSCI
scores were positively correlated with flow type and negatively correlated with
filamentous algae cover. Hybrid ASCI scores were poorly correlated with all 11 physical
habitat metrics.

Landscape variables were calculated for each of the watershed areas draining into the

bioassessment sites. CSCI scores were moderately correlated (negatively) with
impervious area and road density.
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BASMAA RMC Five Year Bioassessment Study

A comprehensive analysis of bioassessment data collected by the RMC partners is included in
the RMC 5-Year Report (BASMAA 2019) (Attachment 2 of Appendix A). The BASMAA-funded
study evaluated bioassessment data collected throughout the Bay Area by the RMC over the first
five years of monitoring (WY 2012 — WY 2016). Bioassessment data from 354 sites were
compiled and evaluated to address the three study questions:

1) What is the biological condition of streams in the region?
2) What stressors are associated with poor condition?
3) Are conditions changing over time?

The findings of the BASMAA study are intended to help stormwater programs better understand
the current condition of wadable streams, prioritize stream reaches in need of protection or
restoration, and identify stressors that are likely to pose the greatest risk to the health of streams
in the Bay Area.

The BASMAA report also evaluated the existing RMC probabilistic monitoring design and
identified a range of potential options for revising the design (if desired) to better address the
guestions posed. These redesign options are intended to inform discussions of water quality
monitoring requirements during the reissuance of the Municipal Regional Permit, which expires
at the end of 2020.

Biological Condition Assessment

Results of the survey indicate that much of the stream length in the RMC area is in poor
biological condition. Aquatic life uses may not be fully supported at a majority of sites sampled by
the RMC. Two biological indicators were used to assess conditions:

e The BMI-based CSCI shows that 58% of the stream length region-wide was ranked in the
lowest CSCI condition category (“very likely altered”), and 74% of the sampled stream
length exhibited CSCI scores below 0.795, the MRP trigger for potential follow-up activity.

e The Southern California algae indices for diatoms (D18) and soft algae (S2) were
evaluated for biological conditions®. Based on D18 and S2 scores, stream conditions
region-wide appear somewhat less degraded than the CSCI scores indicated, with
approximately 40% ranked in the lowest algae condition category. The algal indices also
had greater stream length in the “likely intact” condition class (19-21%) compared to
CSCI score (15%).

These findings should be interpreted with the understanding that the survey focused on urban
stream conditions. Approximately 80% of the samples (284 of 354) were collected at urban sites.
Although the low non-urban sample size precludes making any definitive comparisons,
bioassessment scores in the non-urban area were generally higher than scores in the urban area
for each County.

9 The ASCI was not yet available during development of the RMC 5-Year Report.
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Stressor Assessment

The association between biological indicators (CSCI and D18) and stressor data was evaluated
in the RMC 5-Year study using random forest statistical analyses. The results indicate that each
of the biological indicators respond to different types of stressors.

¢ Biological condition, based on CSCI scores, was correlated with physical habitat and land
use variables. Overall, the largest influence on CSCI scores in the random forest model
was percent impervious area in a 5 km radius of the bioassessment sampling site.

¢ Biological condition, based on D18 scores, was moderately correlated with water quality
variables and poorly correlated with the physical or landscape variables.

In general, CSCI scores at urban sites were consistently low, indicating that degraded physical
habitat conditions do not support healthy BMI assemblages. D18 scores at urban sites were
more variable, indicating that healthy diatom assemblages potentially can occur at sites with poor
habitat.

None of the nutrient variables (e.g., nitrate, total nitrogen, orthophosphate, phosphorus)
correlated strongly with CSCI scores, or were highly ranked variables in the CSCI random forest
analysis. Phosphorus and ash-free dry mass (which increases in response to biostimulation)
were important in predicting D18 scores based on the random forest analysis; however, no
statistically significant relationships were observed. This finding suggests that the nutrient targets
being developed by the State Water Board as part of the Biostimulatory/Biointegrity Project may
not be appropriate in urban streams in the Bay Area.

Trend Assessment

The short time frame of the survey (five years) limited the ability to detect trends. However, the
five-year bioassessment dataset does provide a baseline to compare with future assessments.

A potential application of bioassessment monitoring may be to assess trends in stream
conditions as additional stormwater treatment (e.g., green infrastructure) and creek restoration
projects are implemented across the urban landscape over time. Peak flow volumes and
intensities will be reduced following the implementation of stormwater treatment via green
infrastructure and low impact development (LID), as required by the MRP. Future creek status
monitoring may provide insight into the potential positive impacts of green infrastructure and
creek restoration to support WQOs and beneficial uses in urban creeks.

Assessment of the RMC Monitoring Design

Over the first five years of monitoring, the RMC evaluated about 25% (1,455 out of 5,740) of the
sites in the sample frame to obtain 354 samples. Approximately 46% (873 out of 1,896) of the
total number of urban sites in the sample frame were evaluated during that time. Based on
rejection rates from previous years, the sample frame is anticipated to be exhausted during WY
2019. Revision of the RMC monitoring design could seek to reduce the future rejection rate
through development of a new sample frame that excludes areas of low management interest or
regions that would not be candidates for sampling (such as due to lack of permissions or
physical barriers to access). This would improve the spatial balance of samples that more closely
represents the proportion of the sample frame that can be reliably assessed.
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The RMC sample design was created to probabilistically sample all streams within the RMC
area, which resulted in a master list with 33% urban sites and 67% non-urban sites. However,
because patrticipating municipalities are primarily concerned with runoff from urban areas, the
RMC focused sampling efforts on urban sites (80%) over non-urban sites (20%). As a result,
non-urban samples are under-represented in the dataset resulting in much lower overall
biological condition scores than would be expected for a spatially balanced dataset.

Based on evaluation of data collected during the first five years of the survey, there are several
options to revise the RMC Monitoring Design. The RMC will assess the options during
discussions with Regional Water Board staff during the MRP reissuance process beginning in
20109.

3.2.2 Continuous Monitoring for Temperature and General Water Quality

Continuous monitoring of water temperature and general water quality in WY 2018 was
conducted in compliance with Provisions C.8.d.iii — iv of the MRP. Hourly temperature
measurements were recorded at five sites in the San Pedro Creek watershed from April through
September. Continuous (15-minute) general water quality measurements (pH, DO, specific
conductance, temperature) were recorded at two sites in the San Pedro Creek watershed during
two 2-week periods in May (Event 1) and August (Event 2). Targeted monitoring stations were
deliberately selected and were the same as those monitored in WY 2017.

Conclusions and recommendations from targeted monitoring in WY 2018 are listed below. The
sections below are organized on the basis of two management questions. See Appendix A for
detailed explanations of the findings.

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

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

Sites with targeted monitoring results exceeding the MRP trigger criteria and/or WQOs are
identified as candidate SSID projects. San Pedro Creek, located in the City of Pacifica, was
targeted for temperature and general water quality monitoring because it contains the northern-
most population of naturally producing steelhead trout (Oncorhynchus mykiss) in San Mateo
County. Overall, water quality appears to be consistent with conditions that support relevant
aquatic habitat beneficial uses of the creek (e.g., juvenile steelhead rearing and spawning life
stages).

Spatial and Temporal Variability of Water Quality Conditions

e Spatial. There was minimal spatial variability in water temperature across the five
stations in the San Pedro Creek watershed. Temperature increased slightly at each
downstream site but remained 4 to 7 °C below the MRP instantaneous maximum trigger
threshold. Likewise, pH and specific conductivity increased slightly in the downstream
direction and dissolved oxygen decreased slightly in the downstream direction.

e Temporal. Water temperature increased gradually at all five stations between April and
early-September, likely in response to periods of warmer air temperatures. Differences in
general water quality measurements (pH, specific conductivity, dissolved oxygen)
between the two two-week monitoring periods (May/June and August/September) were
less pronounced. WY 2018 monitoring results were very similar to those recorded in WY
2017 at the same stations.
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Potential Impacts to Aquatic Life

e Potential impacts to aquatic life were assessed through analysis of continuous
temperature data collected at five targeted stations and continuous general water quality
data (pH, dissolved oxygen, specific conductance, and temperature) collected at two
targeted stations in San Pedro Creek. San Pedro Creek, located in the City of Pacifica,
was targeted for temperature and general water quality monitoring because it contains
the northern-most population of naturally producing steelhead trout (Oncorhynchus
mykiss) in San Mateo County.

e None of the temperature stations in San Pedro Creek exceeded the MRP trigger
threshold for the Maximum Weekly Average Temperature of 17°C. None of the stations
exceeded the MRP instantaneous maximum trigger threshold of 24°C.

¢ None of the general water quality parameters (temperature, pH, dissolved oxygen, and
specific conductance) exceeded any of the MRP trigger thresholds.

3.2.3 Pathogen Indicator Monitoring Results/Conclusions

Pathogen indicator monitoring in WY 2018 was conducted in compliance with Provision C.8.d.v
of the MRP. Pathogen indicator grab samples were collected at five sites in the Pescadero Creek
watershed during a sampling event on July 27, 2018.

e The selection of sites was based on information provided by County Parks staff about
high bacteria concentrations previously found in creeks within Memorial County Park. All
three creeks sampled by SMCWPPP in WY 2018 are designated for both contact (REC-
1) and non-contact (REC-2) recreation Beneficial Uses and several swimming holes are
located along Pescadero Creek in and around Memorial County Park.

e The MRP trigger threshold for E. coli was not exceeded at any site in WY 2018; however,
the MRP trigger threshold for enterococci was exceeded at two sites. These sites will be
added to the list of candidate SSID projects.

¢ Pathogen indicator data should be interpreted cautiously due to the high variability found
in creeks. In addition, wildlife sources in the WY 2018 monitoring area may contribute to
the elevated concentrations of pathogen indicators in the creek but pose very little human
health risk to recreators, relative to human sources of fecal contamination.

3.2.4 Chlorine Monitoring Results/Conclusions

Free chlorine and total chlorine residual were measured concurrently with bioassessments at the
ten probabilistic sites in compliance with Provision C.8.c.ii. While chlorine residual has generally
not been a concern in San Mateo County creeks, prior monitoring results suggest there are
occasional trigger exceedances of free chlorine and total chlorine residual in the County. Trigger
exceedances may be the result of one-time potable water discharges, and it is generally
challenging to determine the source of elevated chlorine from such episodic discharges.
Furthermore, chlorine in surface waters can dissipate from volatilization and reaction with dirt
and organic matter. In WY 2018, there were no exceedances of the MRP trigger for chlorine (0.1
mg/L). SMCWPPP will continue to monitor chlorine in compliance with the MRP and, as in the
past, will follow-up with municipal illicit discharge staff as needed.
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3.2.5 Pesticides and Toxicity Monitoring Results/Conclusions

In WY 2018, SMCWPPP conducted pesticides and toxicity monitoring in compliance with
Provision C.8.g of the MRP and in coordination with the RMC. The monitoring was conducted at
two stations, one near the mouth of Cordilleras Creek and the other near the mouth of San Pedro
Creek. Dry weather pesticides and toxicity monitoring was conducted at the Cordilleras Creek
station (one water sample for toxicity and one sediment sample for toxicity, pesticides and other
pollutants including metals). Wet weather pesticides and toxicity monitoring was conducted
during a January 2018 storm event at both stations (one water sample from each station for
toxicity and pesticides).

Statistically significant toxicity to C. dubia was observed in the water sample collected from
Cordilleras Creek during the dry season. During wet weather monitoring, statistically significant
toxicity to H. azteca was observed in the water samples collected from both creeks and toxicity to
P. promelas was observed in the water samples collected from San Pedro Creek. However, the
magnitude of the toxic effects in the samples compared to laboratory controls did not exceed
MRP trigger criteria of 50 Percent Effect. The cause of the observed toxicity is unknown.
Pesticide concentrations in the sediment sample were all very low, most below the MDL, and TU
equivalents, with the exception of bifenthrin, did not exceed 0.1. Likewise, all pesticides (except
fipronil and its degradates) analyzed in the wet weather samples were below the MDL.

Sediment chemistry results are evaluated to identify potential stressors based on TEC quotients
and PEC quotients, according to criteria in Provision C.8.g.iv of the MRP. SMCWPPP also
evaluated TU equivalents of pyrethroids and fipronil. TEC and PEC quotients were calculated for
all metals and total polyaromatic hydrocarbons (PAHs) measured in the sediment sample. Two
TEC quotients exceeded the MRP threshold of 1.0 (chromium and nickel), but no PEC quotients
exceeded this threshold. Decisions about which SSID projects to pursue should be informed by
the fact that the TEC and PEC quotient exceedances are likely related to naturally occurring
chromium and nickel due to serpentine soils in local watersheds. Except for bifenthrin (with a TU
equivalent of 0.251), all of the calculated TU equivalents were less than 0.1. Bifenthrin is
considered to be the leading cause of pyrethroid-related toxicity in urban areas (Ruby 2013) and
the most-commonly detected insecticide monitored by the California Department of Pesticide
Regulation (DPR) Surface Water Protection Program (SWPP) (Ensminger 2017).

Pesticide analytes targeted by wet weather monitoring in WY 2018 were generally found at
concentrations below the MDL, except for bifenthrin and fipronil compounds. As no WQOs are
specified in the Water Quality Control Plan for the San Francisco Bay Region (Basin Plan)
(SFRWQCB 2017) for these pollutants, they are not currently being used to identify SSID project
locations. The wet weather pesticide monitoring data in WY 2018 was compared to pesticide
data collected by the DPR SWPP and the United States Environmental Protection Agency
(USEPA) aquatic benchmarks used in DPR SWPP studies to allow for interpretation of the WY
2018 results in the context of larger statewide datasets (see Appendix A for further details).
However, sites sampled during the WY 2018 wet weather pesticide monitoring where
exceedances of the USEPA benchmarks were observed were not added to the list of candidate
SSID projects. In future years, data collected by the DPR SWPP and contained on the DPR
SURF database can be queried to allow for comparison of MRP pesticide monitoring results.

SMCWPPP will continue to sample one station per year for dry weather pesticides and toxicity
throughout the remainder of the permit term.
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3.3 Trigger Assessment

The MRP requires analysis of the monitoring data to identify candidate sites for SSID projects.
Trigger thresholds against which to compare the data are provided for most monitoring
parameters in the MRP and are described in the foregoing sections of this report. Stream
condition was assessed based on CSCI scores that were calculated using BMI data. Nutrient
data were evaluated using applicable water quality standards from the Basin Plan (SFRWQCB
2017). Water and sediment chemistry and toxicity data were evaluated using numeric trigger
thresholds specified in the MRP. In compliance with Provision C.8.e.i of the MRP, all monitoring
results exceeding trigger thresholds are added to a list of candidate SSID projects maintained
throughout the permit term. Follow-up SSID projects will be selected from this list. Table 3.1 lists
candidate SSID projects based on WY 2018 creek status and pesticides and toxicity monitoring
data.

Additional data analysis is provided in the foregoing sections of this report and should be
considered prior to selecting and defining SSID projects. The analyses include review of physical
habitat and water chemistry data to identify potential stressors that may be contributing to
degraded or diminished biological conditions. Analyses in this report also include historical and
spatial perspectives that help provide context and greater understanding of the trigger
exceedances.
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Table 3.1. Summary of SMCWPPP MRP trigger threshold exceedance analysis, WY 2018. “No” indicates
samples were collected but did not exceed the MRP trigger; “Yes” indicates an exceedance of the MRP trigger.

% 2 - %
£ S w0 w | =) =
2 | 2| 5| 5 |sE|ES|EE|£8|35% 53| 28
Station s | 5| 2| B |22|85|82|55 22| £ |&5|%8%
gl e e [+ = (&) = =0 |- | nO | O | OO0 S NnoO | as
202R00584 Pilarcitos Creek No No No
202R00614 Pescadero Creek No No No
202R03404 San Pedro Creek Yes No No
202R03656 Pilarcitos Creek Yes No No
202R03880 La Honda Creek No No No
202R03916 San Pedro Creek Yes No No
204R03508 Mills Creek Yes No No
204R03528 San Mateo Creek Yes No No
205R03624 Bear Creek No No No
205R03864 Hamms Gulch No No No
202SPE005 San Pedro Creek - - - No No
204COR010 | Cordilleras Creek - - - No No No Yes
202PES138 Pescadero Creek - - - - - - - - - - - Yes
202PES142 McCormick Creek - - - - - - - - - - - Yes
202PES144 Pescadero Creek - - - - - - - - - - - No
202PES150 | Jones Guich - - - - - - - - - - - No
202PES154 Pescadero Creek - - - - - - - - - - - No
202SPE019 | San Pedro Creek - - - - - - - No
202SPE040 | San Pedro Creek - - - - - - - No No No No
202SPE050 | San Pedro Creek - - - - - - - No
202SPE070 | San Pedro Creek - - - - - - - No No No No
202SPE085 | San Pedro Creek - - - - - - - No

1. CSCl score < 0.795.

2. Unionized ammonia (as N) = 0.025 mg/L, nitrate (as N) = 10 mgiL, chloride > 250 mg/L.
3. Free chlorine or total chlorine residual = 0.1 mg/L.

4. Test of Significant Toxicity = Fail and Percent Effect 2 50 %.

5. TEC or PEC quotient = 1.0 for any constituent.

6. Two or more MWAT = 17.0°C or 20% of results = 24°C.

7. DO <7.0mg/Lin COLD streams or DO < 5.0 mg/L in WARM streams.

8. pH< 6.50rpH>85.

9. Specific conductance > 2000 uS.

10. Enterococcus = 130 cfu/100ml or E. coli = 410 cfu/100ml.
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3.4

Recommendations

The following recommendations are based on findings from WY 2018 creek status and
pesticides and toxicity monitoring conducted by SMCWPPP, as well as reflections on other
monitoring, data analysis, and policy development projects being conducted in the region (e.qg.,
RMC 5-Year Report) and statewide.

3.5

In WY 2019, SMCWPPP will continue to coordinate with RMC partners on
implementation of monitoring requirements in MRP Provisions C.8.d and C.8.g.

A major component of the WY 2019 monitoring will be bioassessment surveys and data
assessment. In WY 2019, SMCWPPP will conduct biological assessments at both
probabilistic and targeted sites. To date, a total of 80 probabilistic sites have been
monitored by SMCWPPP (n=7) and SWAMP (n=10). This exceeds the number of
samples necessary for a statistically representative dataset. Therefore, SMCWPPP has
the option to select up to 20 percent of sample locations on a targeted basis to evaluate
trends or address other aquatic life related concerns.

In WY 2018, BASMAA funded a study to evaluate five years of regional bioassessment
data (WY 2012 — WY 2016). Findings from the RMC 5-Year Report are summarized in
this report and included as Attachment 2 to Appendix A. In WY 2019, SMCWPPP will
apply some of the tools used in the RMC 5-Year Report (i.e., random forest models) to
analyze bioassessment data collected in San Mateo County over all eight years of MRP
monitoring (WY 2012 — WY 2019). Results of the analyses will be described in the
Integrated Monitoring Report (IMR) which will be developed following WY 2019 and must
be submitted by March 31, 2020 (the fifth year of the Permit term) in lieu of an annual
UCMR.

For the past two years (WY 2017 and WY 2018), SMCWPPP has conducted continuous
temperature and water quality monitoring in the San Pedro Creek Watershed. In WY
2019, SMCWPPP will work with San Mateo County MRP Permittees to select a different
creek or reach to target, perhaps where targeted bioassessment monitoring sites are
located.

Provision C.8.g pesticides and toxicity monitoring will be conducted during the dry season
at a bottom-of-the-watershed station. In order to expand the geographic extent of these
data, a new station will be selected.

Management Implications

The creek status and pesticides and toxicity monitoring programs (consistent with MRP
Provisions C.8.d and C.8.g, respectively) focus on assessing the water quality condition of urban
creeks in San Mateo County and identifying stressors and sources of impacts observed. The
bioassessment station sample size from WY 2018 (overall n=10; urban n=8) was not sufficient to
develop statistically representative conclusions regarding the overall condition of all creeks, but
more comprehensive analysis that includes data from previous years is included in the BASMAA
RMC 5-Year Report (Section 3.2.1 and Attachment 2 to Appendix A).

Like previous years, WY 2018 data suggest that most urban streams have likely or very likely
altered populations of aquatic life indicators (e.g., benthic macroinvertebrates). These conditions
are likely the result of long-term changes in stream hydrology, channel geomorphology, in-
stream habitat complexity, and other modifications to the watershed and riparian areas
associated with the urban development that has occurred over the past 50 plus years.
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SMCWPPP Permittees are actively implementing many stormwater management programs to
address these and other stressors and associated sources of water quality conditions observed
in local creeks, with the goal of protecting these natural resources. For example:

e In compliance with MRP Provision C.3, new and redevelopment projects in the Bay Area
are now designed to more effectively reduce water quality and hydromodification impacts
associated with urban development. Low impact development (LID) methods, such as
rainwater harvesting and use, infiltration and biotreatment are required as part of
development and redevelopment projects. In addition, planning for and implementing
green infrastructure projects in the public right-of-way (e.g., during street projects) is
increasingly being incorporated into the municipal master planning process. All of these
measures are expected to reduce the impacts of urbanization on stream health.

¢ In compliance with MRP Provision C.9, Permittees are implementing pesticide toxicity
control programs that focus on source control and pollution prevention measures. The
control measures include the implementation of integrated pest management (IPM)
policies/ordinances, public education and outreach programs, pesticide disposal
programs, supporting the adoption of formal State pesticide registration procedures, and
sustainable landscaping requirements for new and redevelopment projects. These efforts
should reduce pyrethroids and other pesticides in urban stormwater runoff and reduce the
magnitude and extent of toxicity in local creeks.

e Trash loadings to local creeks have been reduced through implementation of new control
measures in compliance with MRP Provision C.10 and other efforts by Permittees to
reduce the impacts of illegal dumping directly into waterways. These actions include the
installation and maintenance of trash capture systems, the adoption of ordinances to
reduce the impacts of litter prone items, enhanced institutional controls such as street
sweeping, and the on-going removal and control of direct dumping. The MRP establishes
a mandatory trash load reduction schedule, minimum areas to be treated by full trash
capture systems, and requires development of receiving water monitoring programs for
trash.

¢ In compliance with MRP Provisions C.2 (Municipal Operations), C.4 (Industrial and
Commercial Site Controls), C.5 (lllicit Discharge Detection and Elimination), and C.6
(Construction Site Controls), Permittees continue to implement Best Management
Practices (BMPs) that are designed to prevent non-stormwater discharges during dry
weather and reduce the exposure of stormwater runoff to contaminants during rainfall
events.

¢ In compliance with MRP Provision C.13, copper in stormwater runoff is reduced through
implementation of controls such as architectural and site design requirements, prohibition
of discharges from water features treated with copper, and industrial facility inspections.

e Mercury and polychlorinated biphenyls (PCBs) in stormwater runoff are being reduced
through implementation of the respective TMDL water quality restoration plans. In
compliance with MRP Provisions C.11 (mercury) and C.12 (PCBSs), the Countywide
Program will continue to identify sources of these pollutants and will implement control
actions designed to achieve load reduction goals. Monitoring activities conducted in WY
2018 that specifically target mercury and PCBs are described in Section 5.0 of this report.

In addition to controls implemented in compliance with the MRP, numerous other efforts and

programs designed to improve the biological, physical and chemical condition of local creeks are
underway. For example, C/CAG finalized the San Mateo Countywide Stormwater Resource Plan
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(SRP) in 2017 to satisfy state requirements and guidelines to ensure C/CAG and San Mateo
county MRP Permittees are eligible to compete for future voter-approved bond funds for
stormwater or dry weather capture projects. The SRP identifies and prioritizes opportunities to
better utilize stormwater as a resource in San Mateo County through a detailed analysis of
watershed processes, surface and groundwater resources, input from stakeholders and the
public, and analysis of multiple benefits that can be achieved through strategically planned
stormwater management projects. These projects aim to capture and manage stormwater more
sustainably, reduce flooding and pollution associated with runoff, improve biological functioning
of plants, soils, and other natural infrastructure, and provide many community benefits, including
cleaner air and water and enhanced aesthetic value of local streets and neighborhoods.

Through the continued implementation of MRP-associated and other watershed stewardship
programs, SMCWPPP anticipates that stream conditions and water quality in local creeks will
continue to improve over time. In the near term, toxicity observed in creeks should decrease as
pesticide regulations better incorporate water quality concerns during the pesticide registration
process. In the longer term, control measures implemented to “green” the “grey” infrastructure
and disconnect impervious areas constructed over the course of the past 50 plus years will take
time to implement. Consequently, it may take several decades to observe the outcomes of these
important, large-scale improvements to our watersheds in our local creeks. Long-term creek
status monitoring programs designed to detect these changes over time are therefore beneficial
to our collective understanding of the condition and health of our local waterways.
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4.0 Stressor/Source ldentification Projects (C.8.e)

Provision C.8.e of the MRP requires that Permittees evaluate creek status (Provision C.8.d) and
pesticides and toxicity (Provision C.8.g) monitoring data with respect to triggers defined in the
MRP. Permittees are required to maintain a list of all results exceeding trigger thresholds. Table
3.1 lists the results of the trigger evaluation for WY 2018 data. Sites where triggers are exceeded
may indicate potential impacts to aquatic life or other beneficial uses and are therefore
considered as candidates for future Stressor/Source ldentification (SSID) projects. SSID projects
are selected from the list of trigger exceedances based on criteria such as magnitude of
threshold exceedance, parameter, and likelihood that stormwater management action(s) could
address the exceedance. Pollutants of concern monitoring results (Provision C.8.f) may be
considered as appropriate.

The MRP requires that Permittees initiate a minimum number of SSID projects during the permit
term. As a regional collaborative, SMCWPPP and its RMC partners must collectively initiate a
region-wide minimum of eight new SSID projects during the permit term, with a minimum of one
for toxicity. RMC programs have agreed that the distribution of the eight required SSID projects
will be as follows, with most projects conducted by individual Programs addressing local needs
and one conducted regionally:

2 each: ACCWP and SCVURPPP

1 each: CCCWP and SMCWPPP

1 jointly: FSURMP and Vallejo Permittees
1 regionally: all RMC partners

In compliance with Provision C.8.e.iii, half of the required number of SSID projects (i.e., four)
were initiated with a work plan by the third year of the permit term (i.e., 2018). All SSID projects
initiated in compliance with the 2015 MRP are summarized in the BASMAA RMC Regional SSID
Report (Appendix B).

SSID projects must identify and isolate potential sources and/or stressors associated with
observed water quality impacts. They are intended to be oriented to taking action(s) to alleviate
stressors and reduce sources of pollutants. The MRP describes the stepwise process for
conducting SSID projects:

e Step 1: Develop a work plan for each SSID project that defines the problem to the extent
known, describes the SSID project objectives, considers the problem within a watershed
context, lists candidate causes of the problem, and establishes a schedule for
investigating the cause(s) of the trigger exceedance. The MRP recommends study
approaches for specific triggers. For example, toxicity studies should follow guidance for
Toxicity Reduction Evaluations (TRE) or Toxicity ldentification Evaluations (TIE), physical
habitat and conventional parameter (e.g., dissolved oxygen, temperature) studies should
generally follow Step 5 (Identify Probable Causes) of the Causal Analysis/Diagnosis
Decision Information System (CADDIS), and pathogen indicator studies should generally
follow the California Microbial Source Identification Manual (Griffith et al. 2013).

e Step 2: Conduct SSID investigation according to the schedule in the SSID work plan and
report on the status of SSID investigations annually in each UCMR.

e Step 3: Conduct follow-up actions based on SSID investigation findings. These may
include development of an implementation schedule for new or improved BMPs. If a
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Permittee determines that MS4 discharges are not contributing to an exceedance of a
water quality standard, the Permittee may end the SSID project upon written concurrence
of the Executive Officer. If the SSID investigation is inconclusive, the Permittee may
request that the Executive Officer consider the SSID project complete.

In 2017, SMCWPPP initiated the Pillar Point Watershed Pathogen Indicator SSID Project. In
2018, BASMAA began development of a regional SSID project addressing releases and spills of
PCBs from electrical utility equipment. The status of these projects are summarized below.

4.1 Pillar Point Watershed Pathogen Indicator SSID Project

The Pillar Point Watershed Pathogen Indicator SSID Project was triggered by fecal indicator
bacteria (FIB) densities exceeding WQOs that have been measured in receiving waters and
tributaries to Pillar Point Harbor. A SSID work plan (SMCWPPP 2018a) was submitted with the
SMCWPPP WY 2017 UCMR dated March 31, 2018. The work plan describes steps to
investigate urban sources of fecal indicator bacteria in the Pillar Point Watershed. SMCWPPP
implemented the work plan in WY 2018 with assistance from and in close coordination with the
San Mateo County Resource Conservation District (RCD). Consistent with Provision
C.8.e.iii.(1)(g), the study generally follows the California Microbial Source Identification Manual
(Griffith et al. 2013).

The objective of the SSID study is to build on a Proposition 50 Clean Beaches Initiative Grant-
funded study that was conducted by the RCD and University of California, Davis (UCD) in 2008
and 2011-12. The RCD/UCD study indicated that high FIB measured at Pillar Point beaches was
likely due to influences from storm drains and creeks rather than from sources at the beaches
and within the harbor itself. The Pillar Point SSID study was designed to identify whether urban
areas drained by the MS4 in the urban community of EI Granada are an important source of
bacteria to Pillar Point Harbor and whether the sources of bacteria are controllable (especially
human and dog, as opposed to wildlife sources). These are key steps towards the longer-term
goal of reducing FIB densities in Pillar Point Harbor and, more specifically, reducing the risk of
illness for recreators at the local beaches. The study includes a desktop analysis consisting of
historical data review and mapping and a water sampling program that targets multiple sites in
study area watersheds (Figure 4.1).

The WY 2018 field investigation included two wet weather sampling events and two dry season
sampling events at 14 stations. Samples were analyzed for E. coli and bacteroidales associated
with humans and dogs (two sources considered controllable). Preliminary review of the field and
analytical data suggest that human and dog sources are rare at the sampled stations. In general,
E. coli densities are higher during wet weather compared to the dry season and increase in the
downstream direction; however, these findings are not consistent throughout the study area.
Based on the WY 2018 field results, several additional field investigations were identified and are
being implemented in WY 2019. These include targeted dye studies of sanitary sewer lines, pet
waste reconnaissance visits, and additional microbial source tracking (MST) sampling.

It is anticipated that the SSID Project Report will be finalized by June 30, 2019 and will be
submitted to the Regional Water Board with the Integrated Monitoring Report on March 31, 2020.
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Figure 4.1. Pillar Point Watershed Pathogen Indicator SSID Project monitoring stations.

4.2 Electrical Utilities as a Potential PCBs Source SSID Project

During WY 2018, BASMAA scoped and budgeted for conducting a regional SSID project
addressing releases and spills of PCBs from electrical utility equipment. The Regional SSID
Project — Electrical Utilities as a Potential PCBs Source to Stormwater in the San Francisco Bay
Area — is one of many efforts responding to the Bay being designated as impaired on the Clean
Water Act Section 303(d) list and the adoption of a TMDL for PCBs in 2008. Subsequent PCBs
monitoring by the BASMAA RMC partners and the RMP suggests that diffuse sources of PCBs
to stormwater runoff are present throughout the region. One potential source of PCBs to
stormwater runoff is releases and spills from electrical utility equipment.

PCBs were historically used as insulator fluids in several types of electrical utility equipment,
some of which still contain PCBs. Although much of the PCB-containing oils and/or equipment
with PCBs oils have been removed from service, some remain in use, and PCBs loadings in
stormwater runoff associated with releases and spills from the equipment could potentially
exceed the TMDL waste load allocation for stormwater runoff. However, the information currently
available is not adequate to fully quantify the scope and magnitude of electrical utility releases as
a source of PCBs to stormwater runoff. This information gap is partially because PCBs levels
typically used for reporting and cleanup of PCBs spills may exceed the levels needed to address
the PCBs TMDL requirements. Furthermore, stormwater Programs don’t have the authority to
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compel electrical utilities to provide information about spills, equipment replacement programs,
and cleanup protocols, or to implement additional controls. Therefore, BASMAA identified the
need to develop and implement a regional SSID work plan to further understand the magnitude
and extent of this potential PCBs source, and identify controls (if necessary) that utilities could be
compelled to implement to reduce the water quality impacts of this source.

The work plan is included as Appendix G. It presents a framework for working with the Regional
Water Board, which does have jurisdictional authority in relation to water quality issues over
electrical utility companies. Implementation of the regional SSID work plan will begin in WY 2019.
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5.0 Pollutants of Concern Monitoring (C.8.1)

Pollutants of Concern (POC) monitoring is required by Provision C.8.f of the MRP. POC
monitoring is intended to assess inputs of POCs to the Bay from local tributaries and urban
runoff, provide information to support implementation of Total Maximum Daily Load (TMDL)
water quality restoration plans and other pollutant control strategies, assess progress toward
achieving wasteload allocations (WLAs) for TMDLs, and help resolve uncertainties associated
with loading estimates for POCs. The MRP identifies five priority POC management information
needs that need to be addressed though POC monitoring:

1. Source Identification — identifying which sources or watershed source areas provide the
greatest opportunities for reductions of POCs in urban stormwater runoff;

2. Contributions to Bay Impairment — identifying which watershed source areas contribute
most to the impairment of San Francisco Bay beneficial uses (due to source intensity and
sensitivity of discharge location);

3. Management Action Effectiveness — providing support for planning future management
actions or evaluating the effectiveness or impacts of existing management actions;

4. Loads and Status — providing information on POC loads, concentrations, and presence
in local tributaries or urban stormwater discharges; and

5. Trends - evaluating trends in POC loading to the Bay and POC concentrations in urban
stormwater discharges or local tributaries over time.

MRP Provision C.8.f requires monitoring of the following POCs: polychlorinated biphenyls
(PCBs), mercury, copper, emerging contaminants, and nutrients.1° The MRP defines yearly and
total (i.e., over the MRP permit term) minimum number of samples for each POC and specifies
the minimum number of samples for each POC that must address each information need.

To help meet these requirements, and to develop mutually beneficial monitoring approaches,
SMCWPPP continued to work collaboratively with other organizations and projects that conduct
water quality monitoring in the Bay Area. Provision C.8.a.iii of the MRP allows Permittees to use
data collected by third-party organizations to fulfill monitoring requirements, provided the data
are demonstrated to meet the required data quality objectives. Samples collected in San Mateo
County through the Regional Monitoring Program for Water Quality in the San Francisco Estuary
(RMP), Clean Watersheds for a Clean Bay (CW4CB), a recently completed project that was
funded by a grant from USEPA), and the State’s Stream Pollution Trends (SPoT) Monitoring
Program supplemented SMCWPPP’s efforts towards achieving Provision C.8.f monitoring
requirements.

In particular, SMCWPPP continued to be an active participant in the RMP’s Small Tributary
Loading Strategy (STLS). The STLS typically conducts annual monitoring for POCs on a region-
wide basis, including collecting composite samples of stormwater runoff and analyzing for PCBs
and mercury. As in past years, during WY 2018 SMCWPPP helped the STLS select its PCBs
and mercury monitoring stations that are located in San Mateo County and evaluated the data
from those stations along with PCBs and mercury data collected directly by SMCWPPP.

10 Emerging contaminant monitoring requirements will be met through participation in RMP special studies and will
address at least PFOS, PFAS, and alternative flame retardants being used to replace PBDEs.
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51 SMCWPPP POC Monitoring

In WY 2018, SMCWPPP complied with Provision C.8.f of the MRP by conducting POC
monitoring for PCBs, mercury, copper, and nutrients. Specific activities included:

e Collection of stormwater runoff samples from the bottom of selected urban catchments for
PCBs and mercury analysis (n=13);

e Collection of grab sediment samples in selected urban catchments for PCBs and mercury
analysis (n=50);

e Collection of wet and dry weather creek water samples for nutrients and copper analysis
(n=4);

o Participation in BASMAA regional study to analyze infrastructure caulk and sealant
samples for PCBs (n=5; % of project total) (see Section 5.2);

o Participation in BASMAA regional study to evaluate the PCBs and mercury removal
effectiveness of hydrodynamic separator (HDS) units and biochar-amended bioretention
soil media (BSM) (n = 8; ¥ of project total) (see Section 5.2);

e Participation in SWAMP'’s Stream Pollutant Trends monitoring program; and
e Continued patrticipation in the RMP’s STLS (see Section 5.3).

Progress toward POC monitoring requirements accomplished in WY 2018 and the planned
allocation of effort for WY 2019 are described in a report dated October 15, 2018 (SMCWPPP
2018c) which was submitted to the Regional Water Board in compliance with MRP Provision
C.8.h.iv. The yearly minimum number of samples specified in MRP Provision C.8.f was
exceeded for all POCs. A report with further details about WY 2018 POC monitoring conducted
by SMCWPPP is included as Appendix C. Reports describing the results of BASMAA’s BMP
effectiveness studies are summarized in Section 5.2 and included as Appendices D and E. A
report documenting the WY 2015 — 2018 POC monitoring conducted by the STLS is summarized
in Section 5.3 and included as Appendix F.

General methods employed for POC monitoring and quality assurance/quality control (QA/QC)
procedures were similar to previous years (SMCWPPP 2015, 2017, 2018b). A comprehensive
QA/QC program was implemented by SMCWPPP covering all aspects of POC monitoring with
similar protocols to previous years. Overall, the results of the QA/QC review suggested that most
of the POC monitoring data generated during WY 2018 were of sufficient quality. Although some
data were flagged in the project database, none were rejected according to Data Quality
Objectives (DQOs). Additional details about the QA/QC review are provided in Appendix C.

5.1.1 PCBs and Mercury

MRP Provisions C.11.a.iii and C.12.a.iii require that Permittees provide a list of management
areas in which new PCBs and mercury control measures will be implemented during the permit
term. These management areas are designated “Watershed Management Areas” (WMAS) in this
report, and are defined as all catchments containing high interest parcels (i.e., properties with
land uses associated with PCBs such as old industrial, electrical and recycling) and/or existing or
planned PCBs and mercury controls.
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WNMAs are the framework used by SMCWPPP to plan its current PCBs and mercury monitoring
program in San Mateo County. During WY 2018, SMCWPPP collected 13 composite samples of
stormwater runoff from outfalls at the bottom of WMAs and 50 sediment samples (of which 5
were duplicates) within WMAs. As part of continuing to develop strategies for reducing PCBs and
mercury loads in stormwater runoff, SMCWPPP evaluated these data, along with additional WY
2018 stormwater runoff sample data collected through the STLS, and data from previous water
years collected by SMCWPPP and through the STLS. Objectives included attempting to identify
source properties within WMAs, identifying which WMAs provide the greatest opportunities for
implementing cost-effective PCBs controls, and prioritizing WMAs for future investigations.

Stormwater Runoff Monitoring

During WY 2018, SMCWPPP collected 13 composite samples of stormwater runoff from outfalls
at the bottom of WMAs that contain high interest parcels. An additional two stormwater runoff
samples were collected in San Mateo County through the RMP’s STLS, also from WMAs with
high interest parcels. These combined 15 samples primarily help to address Management
Questions #1 (Source Identification) and #2 (Contributions to Bay Impairment). Data will also be
used by the RMP STLS to improve calibration of the Regional Watershed Spreadsheet Model
(RWSM) which is a land use based planning tool for estimation of overall POC loads from small
tributaries to San Francisco Bay at a regional scale (i.e., Management Question #4 — Loads and
Status).

WMAs were identified and prioritized for stormwater runoff sampling by evaluating several types
of data, including: land use data, PCBs and mercury concentrations from prior sediment and
stormwater runoff sampling efforts, municipal storm drain data showing pipelines and access
points (e.g., manholes, outfalls, pump stations), and logistical/safety considerations. Composite
samples, consisting of six to eight aliquots collected during the rising limb and peak of the storm
hydrograph (as determined through field observations), were analyzed for the 40 PCBs
congeners designated by the RMP as those most likely to be found in the Bay!! (method EPA
1668C, total PCBs were calculated as the sum of these 40 congeners), total mercury (method
EPA 1631E), and suspended sediment concentration (SSC; method ASTM D3977-97). Detailed
results are presented in Appendix C.

Sediment Sampling

During WY 2018, SMCWPPP collected 50 grab sediment samples (of which 5 were duplicates)
as part of the program to attempt to identify source properties within WMAs, potentially for
referral to the Regional Water Board for further investigation and potential abatement. These
samples were collected in the public right-of-way (ROW), including locations adjacent to high
interest parcels with land uses associated with PCBs such as old industrial, electrical and
recycling and/or other characteristics potentially associated with pollutant discharge (e.g., poor
housekeeping, unpaved areas). Individual and composite sediment samples were collected from
manholes, storm drain inlets, driveways, streets, and sidewalks.

Each sample was analyzed for total mercury and for the 40 PCBs congeners designated by the
RMP as those most likely to be found in the Bay (see the previous section). Total PCBs were

11 PCBs congeners 8, 18, 28, 31, 33, 44, 49, 52, 56, 60, 66, 70, 74, 87, 95, 97, 99, 101, 105, 110, 118, 128, 132, 138,
141, 149, 151, 153, 156, 158, 170, 174, 177, 180, 183, 187, 194, 195, 201, 203.

31



SMCWPPP Urban Creeks Monitoring Report, WY 2018

calculated as the sum of the 40 congeners. The laboratory sieved all samples to 2 mm prior to
analysis. Detailed results are presented in Appendix C.

Watershed Management Area Prioritization

The Countywide Program evaluated PCBs stormwater runoff and sediment monitoring data to
help prioritize WMAs for further investigation and control measure implementation. Based upon
the data collected in San Mateo County to-date by the Countywide Program and other parties
(e.g., the RMP’s STLS), WMAs with one or more sediment and/or stormwater runoff samples
with PCBs concentrations (particle ratios for stormwater runoff) greater than 0.5 mg/kg (or 500
ng/g) were provisionally designated high priority. WMAs with samples in the 0.2 — 0.5 mg/kg (200
— 500 ng/g) range were provisionally designated medium priority. WMAs with stormwater runoff
sample PCBs particle ratios less than 0.2 mg/kg (200 ng/g) were provisionally designated low
priority. It is important to emphasize the provisional nature of these prioritizations, and especially
designating a WMA as low priority due to a single stormwater runoff sample having a low PCBs
particle ratio. Low PCBs results in any single stormwater runoff sample could be a “false
negative” in that they result from the storm not being large enough to mobilize sediments with
associated PCBs, or other factors. For example, based upon WY 2018 resampling results, two
WY 2016 RMP STLS stormwater runoff samples located in South San Francisco may have been
false negatives. In addition, sediment sample results were not used to designate a WMA lower
priority due to the high potential for false negatives. Figure 5.1 is a map illustrating the current
status of WMAs in San Mateo County, based on this provisional prioritization scheme and
sediment and stormwater runoff monitoring results to-date.12 Only WMAs with high interest
parcels were included in Figure 5.1.

12 Where sediment and stormwater runoff particle ratio analysis results conflict, the higher result was conservatively
applied.
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Figure 5.1. San Mateo County PCBs WMA status based on sediment and stormwater runoff data collected through
WY 2018.
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5.1.2 Copper

In WY 2018, the Countywide Program collected a total of four grab creek water samples for
copper analysis. Bottom-of-the-watershed stations on San Pedro Creek and Cordilleras Creek
were sampled during a large storm event on January 8, 2018, concurrent with nutrient POC
monitoring and Provision C.8.g.iii Wet Weather Pesticides and Toxicity Monitoring. The same
two stations were sampled again during dry season base flows. The goal of this approach is to
address Management Question #5 (Trends) by comparing copper concentrations during
different seasonal flow events. Management Question #4 (Loads and Status) is also addressed
by characterizing copper concentrations in mixed-use watersheds.

Based on the laboratory results, the following findings were noted:

e As expected, dissolved copper concentrations are lower than total copper
concentrations. The dissolved portion of the total copper concentration is higher in the
spring base flow samples compared to the storm samples. This finding is consistent with
copper’s affinity to suspended sediment. Suspended sediment concentration is generally
higher during storm events.

o Copper concentrations at both stations were higher during the January storm event
compared to the spring base flow event, suggesting an influence by stormwater runoff.

o Copper concentrations were similar (i.e., within the same order of magnitude) in both
creeks. This finding is consistent with a lack of local sources of copper.

e All dissolved copper concentrations were below hardness-dependent acute and chronic
WQOs.

5.1.3 Nutrients

In WY 2018, SMCWPPP collected four nutrient samples (concurrent with the above copper
sampling) from bottom-of-the-watershed stations on San Pedro Creek and Cordilleras Creek.
Samples were collected during the January 8, 2018 storm event and during dry season base
flows. Nutrient analyses include: ammonium?3, nitrate, nitrite, total Kjeldahl nitrogen (TKN),
dissolved orthophosphate, and total phosphorus. The goal was to address loads and status
(Management Question #4).

Based on the laboratory results, the following findings were noted:

e Concentrations of all nutrient at both stations were higher during the January storm
event compared to the spring base flow event, suggesting an influence by stormwater
runoff. This finding is consistent with the draft conceptual model developed by the San
Francisco Bay Nutrient Management Strategy which suggests that nutrient loads to San
Francisco Bay from creeks are highest during the wet season, but considerably less than
loads from publicly owned wastewater treatment works (POTWSs) (Senn and Novick
2014).

e Organic nitrogen (TKN) made up a greater proportion of the total nitrogen concentration
during the January storm event compared to the May event. It is likely that organically-

13 Ammonium was calculated as the difference between ammonia and un-ionized ammonia. Un-ionized ammonia
was calculated using the formula provided by the American Fisheries Society Online Resources
(http:/ffishculture.fisheries.org/resources/fish-hatchery-management-calculators/).
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bound nitrogen that washed off surfaces during the January storm had not yet had time
to cycle through the ammonification and nitrification processes before samples were
collected.

No applicable WQOs were exceeded.

5.1.4 SMCWPPP WY 2018 POC Monitoring - Conclusions

In WY 2018, SMCWPPP collected and analyzed POC samples in compliance with Provision
C.8.f of the MRP. Yearly minimum requirements were met for all monitoring parameters. In
addition, SMCWPPP continued helping the RMP’s STLS to select its WY 2018 PCBs and
mercury monitoring stations that are located in San Mateo County. The data from those stations
were evaluated along with PCBs and mercury data collected directly by SMCWPPP.
Conclusions from WY 2018 POC monitoring included the following:

SMCWPPP’s PCBs and mercury monitoring focuses on San Mateo County WMASs
containing high interest parcels with land uses potentially associated with PCBs such as
old industrial, electrical and recycling. During WY 2018 SMCWPPP collected 13
composite samples of stormwater runoff from outfalls at the bottom of WMAs and 50
grab sediment samples within the WMAs. SMCWPPP evaluated the PCBs stormwater
runoff and sediment monitoring data to help prioritize WMAs for further investigation and
identify which WMAs provide the greatest opportunities for implementing cost-effective
PCBs controls.

Based on the sediment and stormwater runoff monitoring data collected to-date in San
Mateo County by SMCWPPP and other parties (e.g., the RMP’s STLS), WMAs were
provisionally designated as high, medium, or low priority. Figure 5.1 is a map illustrating
the current status of WMAs in San Mateo County, based on this provisional prioritization
scheme.

The PCBs monitoring data collected to-date has informed identification of several
potential source properties located in the City of San Carlos. The Countywide Program is
working with the City regarding next steps at these sites. This included recently
developing and submitting to the Regional Water Board referrals of two areas for
potential further PCBs investigation and abatement:

0 270 Industrial Road (Delta Star) / 495 Bragato Road (Tiegel), which are adjacent
properties in San Carlos.

o0 977 and 1007/1011 Bransten Road, another set of adjacent properties in San
Carlos.

The mean and median PCBs concentrations in WY 2018 sediment samples (n = 50)
were somewhat lower than in previous years. In addition, in WY 2018 only 1 of the 50
sediment samples collected had a PCBs concentration that exceeded 1.0 mg/kg. One
other sample had a PCBs concentration between 0.5 and 1.0 mg/kg. All of the remaining
samples had a PCBs concentration below 0.5 mg/kg. In general, the WY 2018 POC
monitoring data suggest that the PCBs monitoring program in the public ROW in San
Mateo County may be approaching diminishing returns in terms of identifying new
source properties.

However, the stormwater runoff resamples in South San Francisco suggest the
possibility of false negatives for PCBs in some WMAs provisionally designated low
priority based on stormwater runoff data from previous years. The RMP’s ongoing
“Advanced Data Analysis” is evaluating normalizing results based upon storm intensity
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and the results may help inform planning any future stormwater runoff monitoring of this
type.

Four creek water samples were collected for copper analysis from two creeks (San
Pedro and Cordilleras Creeks) during a large January 2018 storm event and during
spring base flows. Copper concentrations were higher in both creeks during the storm
event compared to the base flow event, suggesting an influence by stormwater runoff.

The San Pedro and Cordilleras Creek stations were concurrently sampled for nutrients
during the large January 2018 storm event and the spring base flow event. Nutrient
concentrations in both creeks were higher during the January storm sampling event
compared to the spring baseflow event, suggesting that nutrient loads to San Francisco
Bay from these creeks is higher during storm events.

None of the WY 2018 water samples exceeded applicable water quality objectives
(WQOs).

5.1.5 POC Monitoring Planned by SMCWPPP in WY 2019

In WY 2019, SMCWPPP will continue to collect and analyze POC samples in compliance with
Provision C.8.f of the MRP. Yearly minimum requirements will be met for all monitoring
parameters. In addition, SMCWPPP will continue helping the RMP’s STLS to select its WY 2019
PCBs and mercury monitoring stations that are located in in San Mateo County. POC
monitoring activities in WY 2019 will include the following:

SMCWPPP, in coordination with the RMP STLS, will continue conducting PCBs and
mercury monitoring that focuses on San Mateo County WMAs containing high interest
parcels with land uses potentially associated with PCBs such as old industrial, electrical
and recycling. This will include collecting additional composite samples of stormwater
runoff from outfalls at the bottom of WMAs and grab sediment samples within the
WMAs. Objectives will include attempting to identify source properties within WMAS,
identifying which WMAs provide the greatest opportunities for implementing cost-
effective PCBs controls, and prioritizing WMAs for potential future investigations.

SMCWPPP will continue to participate in the STLS Trends Strategy Team in developing
a regional monitoring strategy to assess trends in POC loading to San Francisco Bay
from small tributaries (see Section 5.2.3). The STLS Trends Strategy will initially focus
on PCBs and mercury, but will not be limited to those POCs. Analysis of recent and
historical data collected at region-wide loadings stations suggests that PCB
concentrations are highly variable. Therefore, a monitoring design to detect trends with
statistical confidence may require more samples than is feasible with current resources.
The STLS Trends Strategy Team is continuing to evaluate available data from the
Guadalupe River watershed to explore more economical monitoring opportunities. The
Team is also considering modeling options that could be used in concert with monitoring
to detect and predict trends in POC loadings.

SMCWPPP will also continue to work with the State’s Stream Pollution Trends (SPoT)
Monitoring Program to help address Management Question #5 (Trends). SPoT conducts
annual dry season monitoring (subject to funding constraints) of sediments collected
from a statewide network of large rivers. The goal of the SPoT Monitoring Program is to
investigate long-term trends in water quality. Sites are targeted in bottom-of-the-
watershed locations with slow water flow and appropriate micromorphology to allow
deposition and accumulation of sediments, including a station near the mouth of San
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Mateo Creek. In most years, sediment analytes include PCBs, mercury, toxicity,
pesticides (Phillips et al. 2014).

¢ SMCWPPP will collect at least two copper and nutrient water samples in WY 2019.

o SMCWPPP will continue to participate in the RMP, including the RMP’s STLS and CEC
Strategy (see Section 2.5).

5.2 BASMAA Monitoring

In WY 2018, SMCWPPP participated in the BASMAA “POC Monitoring Project for Source
Identification and Management Action Effectiveness” project. This regional project includes two
somewhat independent monitoring studies designed during WY 2017 and implemented during
WY 2018. BASMAA developed two study designs to implement these projects and a shared
Sampling and Analysis Plan and Quality Assurance Project Plan (SAP/QAPP). The SAP/QAPP
describes field and laboratory methods, measurement quality objectives, quality control
procedures, and data management aspects. As one of four largest Countywide Programs
subject to provision C.8.f POC Monitoring requirements, SMCWPPP’s POC monitoring
accomplishments include ¥ of the total number of samples collected through these regional
studies.

5.2.1 PCBs in Infrastructure Caulk Study

The BASMAA Regional Infrastructure Caulk and Sealant Sampling Program was developed to
satisfy the provision C.12.e requirement to collect 20 composite caulk/sealant samples
throughout the MRP permit area and evaluate (at a screening level) whether PCBs are present
in right-of-way infrastructure caulk and sealants in the Bay Area. This study also helps to
address Management Question #1 (Source ldentification). The sampling program was designed
to specifically target roadway and storm drain structures that were constructed during the most
recent time period when PCBs were potentially used in caulk and sealant materials (i.e., prior to
1980, with a focus on the 1960s and 1970s).

In WY 2018, the BASMAA project team collected 54 samples of caulk/sealant materials from
ten types of roadway and storm drain infrastructure in the public right-of-way (ROW). Structures
sampled included concrete bridges/overpasses, sidewalks, curbs and gutters, roadway
surfaces, above and below ground storm drain structures (i.e., flood control channels and storm
drains accessed from manholes), and electrical utility boxes or poles attached to concrete
sidewalks. The individual samples were grouped by structure type and sample appearance
(color and texture) into 20 composites and analyzed for the RMP 40 PCB congeners using a
modified method EPA 8270C (Figure 5.2).
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Figure 5.2. Structure types and sample appearance for the caulk and sealant samples included in each composite.

Total PCBs concentrations across the 20 composite samples ranged from non-detect (ND) to >
4,000 mg/Kg. The majority of the composites had PCBs concentrations that were below 0.2
mg/Kg. PCBs were not detected in ten of the composite samples, representing nearly 60% of
the individual samples collected during the program. PCBs in twenty-five percent (5 of 20) of
the composites were above 1 mg/Kg. Of these, two composites had very high PCBs
concentrations (> 1,000 mg/Kg) that indicate PCBs were likely part of the original caulk or
sealant formulations. Both of these composites were comprised of black, pliable joint filler
materials that were collected from concrete bridges/overpasses. These results demonstrate
that PCBs-containing caulks and sealants were used to some degree in Bay Area roadway and
storm drain infrastructure in the past, but the full extent and magnitude of this use is unknown.
The conclusions from this sampling program are limited by the small number of structures that
were sampled (n=54), compared with the vast number of roadway and storm drain structures
throughout the Bay Area that were originally constructed during the peak period of PCBs
production and use (1950 — 1980).

Given the limitations of the project, much more information would be needed to estimate the
total mass of PCBs in infrastructure caulk and sealant materials, to better understand the fate
and transport of PCBs in these materials, and to calculate stormwater loading estimates.
Nevertheless, this screening-level sampling program was the first step towards understanding if
infrastructure caulk and sealants are a potential source of PCBs to urban stormwater. Although
limited by the small sample number, the results of this sampling program indicate: (1) the
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majority of roadway and storm drain structure types that were sampled in this project did not
have PCBs-containing caulks or sealants at concentrations of concern, and (2) only black,
pliable joint fillers found on concrete bridges/overpasses sampled had PCBs concentrations of
potential concern. If further investigation is conducted, focus on this type of application may be
a reasonable place to continue such efforts.

The final project report was included with the Program’s Fiscal Year 2017/18 Annual Report,
submitted to the Regional Water Board on September 30, 2018 (BASMAA 2018).

5.2.2 Best Management Practices (BMP) Effectiveness Study

The BASMAA Best Management Practices (BMP) Effectiveness Study was developed to satisfy
provision C.8.f requirements to collect at least eight PCBs and mercury samples (per
participating county) that address Management Question #3 (Management Action
Effectiveness). A major consideration of the study was collection of data in support of
conducting the Reasonable Assurance Analysis (RAA) that is required by provision
C.12.c.iii.(3). The RAA must be submitted with the 2020 Annual Report (September 30, 2020).
The study design, developed in September 2017, describes monitoring and sample collection
activities designed to evaluate, at a pilot scale, the effectiveness of two treatment options that
were identified in the CW4CB study as having the potential to reduce PCBs discharges:
biochar- enhanced bioretention filters and hydrodynamic separator (HDS) units. In WY 2018,
the BASMAA project team implemented the BMP Effectiveness Study by collecting a total of 34
samples. Results of the study are summarized in two reports addressing the two targeted
treatment options. These reports are submitted with this WY 2018 Urban Creeks Monitoring
Report as Appendices D and E.

Biochar-Amended Bioretention Soil Media Column Study

This regional study evaluated the effectiveness of biochar-amended bioretention soil media
(BSM) to remove PCBs and mercury from stormwater runoff collected within the region covered
by the MRP. A prior BASMAA study, the CW4CB project, found that BSM amended with
biochar substantially improved PCBs removal compared to the standard BSM specified in MRP
Provision C.3 (BASMAA 2017a). Only one biochar source was tested in the CW4CB study, so it
was unknown whether there would be substantial performance differences among differing
biochar sources.

The goal of this study was to identify readily available biochar media amendments that improve
PCBs and mercury load removal by bioretention BMPs. Stormwater runoff was collected in
March and April of 2018, and the bench scale BSM testing was conducted in April and May of
2018. Twenty-six samples consisting of influent/effluent pairs from column tests of biochar-
enhanced BSM were analyzed. Stormwater runoff was run through six columns with five
different biochar-enhanced BSM mixes and one standard BSM as a control to evaluate which
mix was most effective at removing PCBs and mercury. Dilutions were run on two columns to
assess removal efficiencies with decreasing influent pollutant concentrations. Samples were
analyzed for the RMP 40 PCB congeners (method EPA 1668C), total mercury (method EPA
1631E), SSC (method ASTM D3977-97), and total organic carbon (method EPA 9060).

All five biochar-BSM blends showed evidence of overall improved PCBs and mercury
performance compared to the standard BSM; however, the increased benefit relative to
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increased cost was not analyzed. Hydraulics were found to be a critical factor in achieving good
pollutant removal in the columns suggesting that outlet controls could be used to enhance the
performance of BMPs. Furthermore, this study suggested that an irreducible minimum
concentration of PCBs may be 1,000 pg/L.

The final project report is included as Appendix D.
HDS Unit Study

The goal of the BASMAA Evaluation of Mercury and PCBs Removal Effectiveness of Full Trash
Capture HDS Units study was to evaluate the mercury and PCBs removal effectiveness of HDS
units due to removal of solids captured within HDS sumps. The information provided by this
monitoring effort will be used by MRP Permittees and the Regional Water Board to better
guantify the pollutant load reductions achieved by existing and future HDS units installed in
urban watersheds of the Bay Area to remove trash.

The study combined sampling and modeling efforts to evaluate the mercury and PCBs removal
performance of HDS units as follows:

e First samples of the solids captured and removed from eight HDS unit sumps during
cleanouts were collected and analyzed for the RMP 40 PCB congeners (method EPA
1668), total mercury (method EPA 1631E), total solids!* (method EPA 160.3), total
organic carbon (method EPA 415.1), and bulk density (method ASTM E1109-86). If the
sample was comprised of sediments only, it was also analyzed for grain size (method
ASTM D422M/PSEP). If the sample contained organic/leaf debris, it was also analyzed
for total organic matter (method EPA 160.4) in order to calculate the inorganic fraction
(i.e., the mineral fraction assumed to be associated with POCSs).

e Second, maintenance records and construction plans for the HDS units were reviewed
to develop estimates of the average volume of solids removed per cleanout. This
information was combined with the monitoring data to calculate the mass of POCs
removed during cleanouts.

e Third, the annual mercury and PCBs loads discharged from each HDS unit catchment
were estimated under two different loading scenarios. For the first loading scenario
(Land Use x Yield), the POC loads discharged from each catchment were calculated
from land-use based POC yields. For the second loading scenario (Flow x EMC), the
POC loads discharged from each catchment were calculated from modeled stormwater
volumes and POC event mean concentrations (EMCs) for a given land-use type.

¢ Finally, HDS unit performance was evaluated under each loading scenario by
calculating the average annual percent removal of POCs due to cleanout of solids from
the HDS unit sumps.

Across all eight units, the median percent PCBs removal for calculated catchment loads ranged
from 5% to 32%. These results will be considered in the update to the Interim Accounting
Methodology that is being conducted as part of a separate BASMAA regional study in support

14 samples were analyzed for total solids so that dry weight calculations could be made.
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of Reasonable Assurance Analysis development.

The final project report is included as Appendix E.

5.3 Small Tributaries Loading Strategy

The RMP Small Tributaries Loading Strategy was developed in 2009 by the STLS Team, which
includes representatives from BASMAA, Regional Water Board staff, RMP staff, and technical
advisors and is overseen by the Sources, Pathways, and Loadings Workgroup (SPLWG). The
objective of the STLS is to develop a comprehensive planning framework to coordinate POC
monitoring/modeling between the RMP and RMC participants. In 2018, the following
management policies were identified:

¢ Refining pollutant loading estimates for future TMDL updates;

¢ Informing provisions of the current and future versions of the MRP;

¢ ldentifying small tributaries to prioritize for management actions; and

¢ Informing decisions on the BMPs for reducing pollutant concentrations and loads.

Work conducted by the STLS is framed by the same five priority POC management information
needs identified in the MRP (see beginning of Section 5.0).

The sections below describe the tasks implemented by the RMP STLS in 2018 to address the
relevant management policies.

5.3.1 Wet Weather Characterization

With a goal of identifying watershed sources of PCBs and mercury, STLS field monitoring in
WYs 2015 - 2018 focused on collection of stormwater runoff composite samples in the
downstream reaches of catchments located throughout the Bay Area. In WY 2018, 10
catchments were sampled during storm events. The 10 catchments ranged in size from 0.02
km? to 36.67 km? and represented engineered MS4 drainage areas, flood control channels, and
creeks. Half of the WY 2018 samples were collected at previously sampled stations in order to
compare to concentrations previously measured. Stormwater runoff composite samples were
analyzed for concentrations of PCBs (i.e., RMP 40 congeners), total mercury, and suspended
sediment concentration. In addition, a pilot study was continued at a subset of locations (two
stations) to collect fine sediments using specialized settling chambers. A full description of the
methods and results from WY 2015 through WY 2018 monitoring is included in Appendix F
(Pollutants of Concern Reconnaissance Monitoring Final Progress Report, Water Years 2015 -
2018).

In WY 2018, two catchments, both in the City of South San Francisco and previously sampled in
WY 2016, were targeted based on recommendations by SMCWPPP staff evaluating prior
monitoring results and land uses in San Mateo County. PCBs concentrations in the WY 2016
samples were relatively low, and concentrations (total PCBs and particle ratio) were roughly an
order of magnitude higher in WY 2018, except that the PCBs patrticle ratio for one sample was
similar for both events (for more details see Section 5.1.1 and Appendix C). SMCWPPP is
applying these data to the WMA prioritization process (see Section 5.1.1 and Appendix C),
which will inform future POC monitoring in San Mateo County and PCBs control measure
planning.

Wet weather characterization monitoring by the RMP STLS is planned to continue in WY 2019.
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Findings

The RMP STLS has a growing database of nearly 83 stations that have been sampled at least
once during wet weather events for PCBs, mercury, and SSC since 2003. Some stations have
also been sampled for a larger suite of constituents. Prior to WY 2015, most of the stations were
located in natural creeks, whereas 49 of the 60 stations sampled in WY 2015 through WY 2018
were located in small catchments draining primarily old industrial land uses. At 15 of the
stations, a second sample was collected with either a Hamlin or Walling tube (or both) remote
sediment sampler.

Acknowledging that dynamic climatic conditions and individual storm characteristics may affect
data interpretation, the following conclusions have been identified:

o PCBs concentrations positively correlate with impervious cover, old industrial land use,
and mercury. They inversely correlate with watershed area.

e The positive relationship between PCBs and mercury concentration is relatively weak,
probably due to the larger role of atmospheric recirculation in the mercury cycle and the
differences in use history of each POC.

¢ Neither PCBs nor mercury have strong correlations with other trace metals (As, Cu, Cd,
Pb, and Zn). Therefore, there is no support for the use of trace metals as surrogate
investigative tools for either PCBs or mercury sources.

e Remote samplers generally characterized sites similarly to the composite stormwater
sampling methods and in the future could potentially be used exclusively for preliminary
screening of new stations to identify watershed sources of PCBs and mercury.

e Continued focus on resampling of some stations (i.e., those that return lower than
expected concentrations) is recommended to test for false negatives.

5.3.2 STLS Trends Strategy

In 2018, the STLS Trends Strategy team continued to meet. The STLS Trends Strategy was
initiated in 2015 per a recommendation from the SPLWG. The SPLWG advised the STLS to
define where and how trends may be most effectively measured in relation to management
effort so that data collection methods deployed over the next several years will support this
management information need. The STLS Trends Strategy team is comprised of SFEI staff,
RMC participants, and Regional Water Board staff. Invitations to key meetings are extended to
additional interested parties (e.g., EPA) and technical advisors (e.g., USGS), whose staff are
consulted to review specific technical work products.

The Trends Strategy document (and Technical Appendix), initially drafted in WY 2016, serves
as a foundation for this team. The main document summarizes the background, management
guestions, and guiding principles of the Trends Strategy. It also describes coordination between
the RMP and BASMAA within the context of the MRP, proposed tasks to answer the
management questions, anticipated deliverables, and the overall timeline. The current priority
POCs are PCBs and mercury and trend indicators under consideration (i.e., PCB concentrations
and particle ratios) were identified within the context of existing datasets (e.g., POC loading
station data) and TMDL timelines. However, the Strategy recognizes that priorities can change
in the future. A “Technical Appendix to the Small Tributaries Trend Design” (Melwani et al.
2016) presents an evaluation of variability and statistical power for detecting trends based on
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POC loading station PCBs data. It presents sample size and revisits frequency scenarios
needed to detect declining trends in PCBs in 25 years with > 80% statistical power. Due to high
variability in baseline PCB concentrations, the modeled sampling scenarios would likely be cost-
prohibitive to implement. Therefore, the Technical Appendix recommends additional analyses
and monitoring that should be considered prior to developing a trends monitoring design.

In 2018, the STLS Trends Strategy team followed up on some of the recommendations from the
Technical Appendix. A statistical model for trends in PCB loads in the Guadalupe River (as a
case study) was finalized. The model incorporates the significant turbidity-PCBs relationships
that exist and evaluates climatic, seasonal, and inter-annual factors as potential drivers of PCB
loads. More intensive review of the Guadalupe River dataset resulted in two main findings: 1)
No trends in PCB loads were apparent for the period of 2003 through 2014: 2) A monitoring
design that includes sampling at least two storms in 13 out of 20 years (with 4 to 6 grab samples
per storm) would detect inter-annual trends of 25% or more over 20 years with > 80% power*®
(Melwani et al. 2018). Results of the statistical analyses were presented at key stages in the
analysis to USGS technical advisors with expertise in trends analysis of water data. It is
uncertain how the Guadalupe River model and analysis could be applied to other watersheds
with different characteristics.

In 2018, the Trends Strategy team updated the Trends Strategy document to include an
evaluation of how various tasks to date have and could be used to address the five POC
information needs from the MRP (see list at the beginning of Section 5.0). This review included
empirical data collection (i.e., POC loads monitoring via loading stations and wet weather
characterization, BASMAA source identification and BMP effectiveness monitoring, and SPoT
monitoring) and modeling approaches (i.e., RWSM, the Guadalupe River statistical analysis,
and Reasonable Assurance Analysis). The updated document describes the pros and cons of
various methods available to identify and predict trends. Due to concerns about the limitations of
extrapolating monitoring results from a relatively small number of watersheds to the entire
region, regional modeling was proposed as the most efficient tool to estimate POC loading over
time and space for trends evaluation at the desired spatial scales. The 2018 Trends Strategy
document reviews and compares currently available models and modeling platforms relative to
their ability to answer key management questions, including countywide stormwater program
RAA modeling efforts, the Bay Area Hydrological Model (BAHM), the RWSM, and HSPF and
SWMM platforms. Based on the goals of the STLS Trends Strategy team, the BAHM (which is
based on the HSPF platform) is recommended as the most suitable starting point to develop a
regional POC trends model.

A preliminary multi-year workplan for regional POC trends assessment, with estimates of annual
budget allocations, was developed in 2018. The workplan recommends development of a Model
Implementation Plan in 2019, model development beginning in 2020, and “no-regrets”
monitoring based on the Model Implementation Plan beginning in 2020.

5.3.3 Advanced Data Analysis

In 2018, the STLS began a new task to provide a deeper analysis of the growing set of PCBs
data collected by BASMAA and the RMP. The Advanced Data Analysis task includes two

15 Power is defined as the probability of detecting a trend of a certain magnitude during a specified
monitoring period (years), where a Type | error rate is set at 5%.
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parallel lines of investigation: site inter-comparison methodologies and PCBs congener profile
comparisons.

Site Inter-Comparison Methodologies

Most of the wet weather characterization data used by the Countywide Program and other
BASMAA RMC partners to identify and prioritize Watershed Management Areas where PCBs
source investigations will be conducted are based on composite samples collected during a
single storm event. See Section 5.1.1 for more information on the wet weather sampling
programs implemented by the Countywide Program and the WMA characterization process.
Since only one storm has been sampled at most sites, differing storm characteristics (intensity,
duration, antecedent rainfall conditions) may confound comparisons of PCBs source intensity
among watersheds. For example, if the targeted storm was relatively small, it is possible that
measured PCBs concentrations (and/or PCB particle ratios) will be lower than they would be in
a sample collected at the same station during a larger storm, when more sediments and
associated pollutants may be mobilized. The main goal of this investigation was to develop a
method to account for the differences in targeted storm characteristics at the various sampled
stations.

In 2018, the STLS began development of a method to generate comparable yield estimates for
small industrial watersheds where only a single storm has been sampled. The draft method
entails five steps:

Estimate stormwater runoff volume in the sampled watershed.

Compute estimates of stormwater runoff PCBs load for the sampled storm.

Adjust estimates of storm load to a standard sized storm.

AP W DN PRE

Normalize standardized storm loads to the land uses and source areas of interest to
generate storm yields.

5. Compare these yields between watersheds taking into account all the uncertainties
associated with the field conditions and the methods used to interpret the data.

This stepwise method was developed using Santa Clara County as a case study and pilot
tested with a focus on nested sites within the Guadalupe River watershed. Further development,
review, and testing in a greater number of areas, with a wider range of conditions, is
recommended for 2019. A report describing the loads-based site inter-comparison method is
anticipated in 2019.

PCBs Congener Profile Comparisons

PCBs samples collected by BASMAA and the STLS are routinely analyzed for 40 individual
PCBs congeners (i.e., the “RMP 40"). Although most data analyses are conducted using the
sum of those congeners, BASMAA and the STLS recognize the value of generating the more
robust RMP 40-based dataset and the potential for future data exploration possibilities. For
example, PCBs congener profiles can be used to help identify source areas that contribute most
to the PCB mass exported from the watershed via stormwater, and to illustrate variability in
PCBs mobilization from source areas over time. It is important to note that weathering of PCBs
in the environment over time and other factors may introduce uncertainties into these types of
analyses.
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In 2018, the STLS began development of a method to estimate the contributions of different
Aroclor!® mixtures to the congener profiles of samples of stormwater and sediment. The method
is based on the use of indicator congeners that are representative of each of the four most
commonly used Aroclors. Data from the Pulgas Creek Pump Station watershed in San Carlos
were used to pilot test the method. At this station, stormwater and sediment had high
concentrations with a relatively unique pattern, dominated by congeners indicative of a
combination of Aroclors 1242 and 1260. The concentrations and congener profiles in sediment
suggest that there are at least two distinct source areas in the watershed that combine to create
the mix of 1242 and 1260 that is dominant in stormwater runoff at the Pump Station (Figure 5.3).
The data suggest that if PCBs flux from one of these areas could be eliminated, loads from the
watershed would be reduced by 50% or more.

For the Coyote Creek watershed in San Jose, the similarity in congener profiles between the
highest concentration sediment samples and the stormwater runoff samples suggest that the
important source areas in the watershed have been identified, and that reduction of loading from
an area at the south end of the Charcot Avenue Storm Drain watershed would yield the greatest
reduction in export at the Coyote Creek station. The concentrations and congener profiles in
stormwater runoff and sediment from the Guadalupe River watershed indicate the presence of
one source area that is likely a significant contributor to PCBs export from the watershed, but
suggest that all of the significant sources areas may not yet have been identified.

A report describing the PCB congener profile comparison method is anticipated in 2019.

16 pCBs were manufactured and used as complex mixtures of individual PCBs compounds (referred to as PCBs
congeners). In North America, the only producer was the Monsanto Company, which marketed PCBs under the
trade name Aroclor from 1930 to 1977. A series of different Aroclor mixtures was produced, with varying degrees of
overall chlorine content, and these different mixtures were used for different purposes. As a consequence of the use
of Aroclor mixtures, PCBs are also present in the environment as complex mixtures of congeners.
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Pulgas Pump South Variation Over Time
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Figure 5.3. Aroclor indices in stormwater at the outlet of Pulgas Creek Pump Station South over time (figure
produced by SFEI, 2018).

5.3.4 Alternative Flame Retardant Conceptual Model

Alternative flame retardants (AFRs) came into use following state bans and nationwide phase-
outs of polybrominated diphenyl ether (PBDE) flame retardants in the early 2000’s. They include
many categories of compounds, including organophosphate esters. In 2018 the RMP STLS and
the Emerging Contaminant Workgroup (ECWG) worked together to conduct a special study to
inform ECWG's planning activities related to AFRs. The special study compiled and reviewed
available data and previously developed conceptual models for PBDE to support a stormwater-
related AFR conceptual model being developed by the ECWG. Organophosphate esters were
prioritized for further investigation due to their increasing use, persistent character, and
ubiquitous detections at concentrations exceeding PBDE concentrations in the Bay. Limited
stormwater runoff data from two watersheds in Richmond and Sunnyvale suggest that urban
runoff may be an important source of these compounds. Additional monitoring and modeling
were recommended. Results of the AFR special study were published in a technical report in
2018 (Lin and Sutton 2018).

5.3.5 Regional Watershed Spreadsheet Model

The Regional Watershed Spreadsheet Model (RWSM) is a land use based planning tool for
regional scale estimation of annual POC loads from small tributaries to San Francisco Bay.
Development of the RWSM began in 2010 and, in 2018, the STLS Team continued to provide
support of the RWSM tool-kit that was published in 2017.

The RWSM is based on the idea that to accurately assess total contaminant loads entering San

Francisco Bay, it is necessary to estimate loads from local watersheds. “Spreadsheet models”
of stormwater quality provide a useful and relatively inexpensive means of estimating regional
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scale watershed loads. Spreadsheet models have advantages over mechanistic models
because the data for many of the input parameters required by mechanistic models may not
currently exist; mechanistic models also require large calibration datasets which require a
significant investment of time and resources to collect.

The RWSM is based on the assumption that an estimate of mean annual runoff volume for
each land use type within a watershed can be combined with an estimate of mean annual
pollutant concentration for that same land use type to derive a pollutant load which can be
aggregated for a watershed or many watersheds within a region of interest. It may be used to
provide hypotheses about which sub-regions or watersheds export relatively higher or lower
loads to the Bay relative to area. It can also serve as a baseline for analyzing changes in
loadings due to large scale changes in land use (e.g., associated with redevelopment and new
development) and runoff (e.g., associated with climate change and changes in impoundment).
However, the RWSM is less reliable for predicting loadings from individual watersheds and for
estimating load changes in relation to implementation of treatment BMPs.

The RWSM beta tool-kit, published in June 2017 includes:

¢ Hydrology Model coded using ArcPy and drawing on a user interface accessible through
ArcGIS;

¢ Pollutant Model Spreadsheet for taking the outputs from the Hydrology Model and
inputting land use coefficients to estimate pollutant loads;

o Two optional calibration tools — a spreadsheet for manual calibration, and an R script for
an optimized automated calibration; and

e User Manual.

Testing of the RWSM beta tool-kit by some of the BASMAA RMC partners began in WY 2017
and continued into WY 2018. The STLS will continue to support the RWSM in WY 20109. If
warranted, and in consultation with the STLS and the SPLWG, a more sophisticated dynamic
simulation model (i.e., SWMM, HSPF) may be developed in future years. As the modeling team
at SFEI becomes more proficient with alternative water-based platforms (i.e., SWMM, HEC-
RAS) through development of the Green Plan-IT tool, a more sophisticated basis may be
adopted in future years. Decisions on model improvements will be made in consultation with the
STLS and the SPLWG.
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6.0 Next Steps

Water quality monitoring required by Provision C.8 of the MRP is intended to assess the
condition of water quality in Bay Area receiving waters (creeks and the Bay); identify and
prioritize stormwater associated impacts, stressors, sources, and loads; identify appropriate
management actions; and detect trends in water quality over time and the effects of stormwater
control measure implementation. On behalf of San Mateo County Permittees, SMCWPPP
conducts creek water quality monitoring and other monitoring projects in San Mateo County in
collaboration with the BASMAA Regional Monitoring Coalition, and actively participates in the
Regional Monitoring Program for Water Quality in San Francisco Bay, which focuses on
assessing Bay water quality and associated impacts.

In WY 2019, SMCWPPP will continue to comply with water quality monitoring requirements of
the MRP. Specifically, in WY 2019 SMCWPPP will continue to:

e Collaborate with the RMC (MRP Provision C.8.a);

e Where applicable, collect and report monitoring data that are compatible with SWAMP
(MRP Provision C.8.b);

¢ Provide financial contributions towards the RMP and will assist San Mateo County
Permittees and BASMAA to actively participate in the RMP committees and work groups
described in Sections 2.0 and 5.0 (MRP Provision C.8.c);

e Conduct probabilistic and targeted creek status monitoring consistent with the specific
requirements of MRP Provision C.8.d;

e Conduct pesticides and toxicity monitoring consistent with MRP Provision C.8.g;

¢ Review water quality monitoring results and maintain a list of all results exceeding trigger
thresholds (MRP Provision C.8.e.i). SMCWPPP will coordinate with the RMC to initiate
eight new SSID projects by the end of the permit term (MRP Provision C.8.e.iii). This will
include implementation of the Pillar Point Harbor Bacteria SSID Project and participation
in the regional SSID project addressing releases of PCBs from electrical utility
equipment.

o Participate in the STLS and SPLWG which address MRP Provision C.8.f POC
management information needs and monitoring requirements through wet weather
characterization monitoring, refinement of the RWSM, and development and
implementation of the STLS Trends Strategy.

e Implement a POC monitoring framework to comply with Provision C.8.f of the MRP. The
monitoring framework addresses the annual and total minimum number of samples
required for each POC (i.e., PCBs, mercury, copper, emerging contaminants, nutrients)
and each management information need (i.e., Source Identification, Contributions to Bay
Impairment, Management Action Effectiveness, Loads and Status, Trends). WY 2019
monitoring will include collection of 25 dry weather grab sediment samples from the
public right-of-way to attempt to identify sources of PCBs to urban runoff. The sampling
plan will be informed by SMCWPPP’s process to prioritize Watershed Management
Areas (WMASs). WY 2018 monitoring will also include sampling for nutrients and copper.

e WY 2019 POC monitoring accomplishments and allocation of sampling efforts for POC
monitoring in WY 2020 will be submitted in the Pollutants of Concern Monitoring Report
that is due to the Water Board by October 15, 2019 (MRP Provision C.8.h.iv).
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Results of WY 2019 monitoring will be described in the Programs Integrated Monitoring
Report (IMR) that is due to the Water Board by March 31, 2020 in lieu of the annual Urban
Creeks Monitoring Report (MRP Provision C.8.h.v). This report will be part of the Report of
Waste Discharge for the reissuance of the MRP. The IMR will contain a comprehensive
analysis of all data collected pursuant to provision C.8 since the previous IMR which was
submitted on March 31, 2014 and included WY 2012 and WY 2013 monitoring data. A major
component of the IMR will be evaluation of eight years (WY 2012 — WY 2019) of
probabilistic bioassessment monitoring data. Overall stream condition in San Mateo County
will be evaluated using the BMI-based CSCI and other available IBIs. Stressors associated
with poor condition will be evaluated using the statistical tools implemented by BASMAA in
the RMC 5-Year Report.
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Preface

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

¢ Alameda Countywide Clean Water Program (ACCWP)

e Contra Costa Clean Water Program (CCCWP)

e San Mateo Countywide Water Pollution Prevention Program (SMCWPPP)

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

¢ City of Vallejo and Vallejo Flood and Wastewater District (Vallejo)

This Creek Status Monitoring Report complies with provision C.8.h.iii of the MRP for reporting of
all data in Water Year 2018 (October 1, 2017 through September 30, 2018). Data were
collected pursuant to Provisions C.8.d (Creek Status Monitoring) and C.8.g (Pesticides &
Toxicity Monitoring) of the MRP. Data presented in this report were produced under the
direction of the RMC and the San Mateo Countywide Water Pollution Prevention Program
(SMCWPPP) using probabilistic and targeted monitoring designs as described herein.

Consistent with the RMC Creek Status and Long-Term Trends Monitoring Plan (BASMAA
2012), monitoring data were collected in accordance with the most recent versions of the
BASMAA RMC Quality Assurance Project Plan (QAPP; BASMAA, 2016a) and BASMAA RMC
Standard Operating Procedures (SOPs; BASMAA, 2016b). Where applicable, monitoring data
were derived using methods comparable with methods specified by the California Surface
Water Ambient Monitoring Program (SWAMP) Quality Assurance Program Plan (QAPrP)2. Data
presented in this report were also submitted in electronic SWAMP-comparable formats by
SMCWPPP to the San Francisco Bay Regional Water Quality Control Board on behalf of San
Mateo County Permittees and pursuant to Provision C.8.h.ii of the MRP.

! The San Francisco Bay Regional Water Quality Control Board (SFRWQCB or Regional Water Board) issued the
MRP to 76 cities, counties and flood control districts (i.e., Permittees) in the Bay Area on October 14, 2009
(SFRWQCB 2009). On November 19, 2015, the Regional Water Board updated and reissued the MRP (SFRWQCB
2015). The BASMAA programs supporting MRP Regional Projects include all MRP Permittees as well as the cities of
Antioch, Brentwood, and Oakley, which are not named as Permittees under the MRP but have voluntarily elected to
participate in MRP-related regional activities.

2 The current SWAMP QAPTIP is available at:
https://www.waterboards.ca.gov/water issues/programs/swamp/gapp/swamp QAPrP 2017 Final.pdf
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1.0 Introduction

This Creek Status Monitoring Report was prepared by the San Mateo Countywide Water
Pollution Prevention Program (SMCWPPP or Program). SMCWPPP is a program of the
City/County Association of Governments (C/CAG) of San Mateo County. Each incorporated city
and town in the county and the County of San Mateo share a common National Pollutant
Discharge Elimination System (NPDES) stormwater permit for Bay Area municipalities referred
to as the Municipal Regional Permit (MRP). The MRP was first adopted by the San Francisco
Regional Water Quality Control Board (SFRWQCB or Regional Water Board) on October 14,
2009 as Order R2-2009-0074 (SFRWQCB 2009; referred to as MRP 1.0). On November 19,
2015, the Regional Water Board updated and reissued the MRP as Order R2-2015-0049
(SFRWQCB 2015; referred to as MRP 2.0). This report fulfills the requirements of Provision
C.8.h.iii of the MRP for comprehensively interpreting and reporting all Creek Status and
Pesticides & Toxicity monitoring data collected during the foregoing October 1 — September 30
(i.e., Water Year 2018) 3. Data were collected pursuant to water quality monitoring requirements
in Provisions C.8.d (Creek Status Monitoring) and C.8.g (Pesticides & Toxicity Monitoring) of the
MRP. Monitoring data presented in this report were submitted electronically to the Regional
Water Board by SMCWPPP and may be obtained via the San Francisco Bay Area Regional
Data Center of the California Environmental Data Exchange Network (CEDEN).*

Sections of this report are organized according to the following topics:

e Section 1.0 — Introduction including overview of the Program goals, background,
monitoring approach, and statement of data quality

e Section 2.0 — Biological condition assessment and stressor analysis at probabilistic sites
e Section 3.0 — Continuous water quality monitoring (temperature, general water quality)

e Section 4.0 — Pathogen indicators

e Section 5.0 — Chlorine monitoring

e Section 6.0 — Pesticides & Toxicity monitoring

e Section 7.0 — Conclusions and recommendations

3 Monitoring data collected pursuant to other C.8 provisions (e.g., Pollutants of Concern Monitoring, Stressor/Source
Identification Monitoring Projects) are reported in the SMCWPPP Urban Creeks Monitoring Report (UCMR) for WY
2018 to which this Creek Status Monitoring Report is appended.

4 http://water100.waterboards.ca.gov/ceden/sfei.shtml
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1.1 Monitoring Goals

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

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

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

The first management question is addressed primarily through the evaluation of probabilistic
and targeted monitoring data with respect to the triggers defined in the MRP. (A summary of
trigger exceedances observed for each site is presented in Table 7.1.) Sites where triggers are
exceeded may indicate potential impacts to aquatic life or other beneficial uses and are
considered for future evaluation of Stressor/Source identification (SSID) projects.

The second management question is addressed by assessing indicators of beneficial uses. For
example, the indices of biological integrity based on benthic macroinvertebrate and algae data
are direct measures of aquatic life beneficial uses. Continuous monitoring data (temperature,
dissolved oxygen, pH, and specific conductance) are evaluated with respect to COLD and
WARM Beneficial Uses. Pathogen indicator data are used to assess REC-1 (water contact
recreation) Beneficial Uses.

Creek Status and Pesticides & Toxicity monitoring parameters, methods, occurrences, durations
and minimum number of sampling sites are described in Provisions C.8.d and C.8.g of the MRP,
respectively. The monitoring requirements in the 2015 MRP are similar to the 2009 MRP
requirements (which began implementation on October 1, 2011) and build upon earlier
monitoring conducted by SMCWPPP. Creek Status and Pesticides & Toxicity monitoring is
coordinated through the Regional Monitoring Coalition (RMC). Monitoring results are evaluated
to determine whether triggers are met and further investigation is warranted as a potential
Stressor/Source Identification (SSID) Project, as described in Provision C.8.e of the MRP.
Results of Creek Status Monitoring conducted in Water Years 2012 through 2017 were
submitted in prior reports (SMCWPPP 2018, SMCWPPP 2017, SMCWPPP 2016, SMCWPPP
2015, SMCWPPP 2014).

1.2 Regional Monitoring Coalition

Provision C.8.a (Compliance Options) of the MRP allows Permitees to address monitoring
requirements through a regional collaborative effort, their Stormwater Program, and/or
individually. The RMC was formed in early 2010 as a collaboration among a number of the Bay
Area Stormwater Management Agencies Association (BASMAA) members and MRP Permittees
(Table 1.1) to develop and implement a regionally coordinated water quality monitoring program
to improve stormwater management in the region and address water quality monitoring required
by the MRP®. Implementation of the RMC’s Creek Status and Long-Term Trends Monitoring
Plan (BASMAA 2012) allows Permittees and the Regional Water Board to improve their ability

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

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 County Wide Water
Pollution Prevention Program
(SMCWPPP)

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

Fairfield-Suisun Urban Runoff
Management Program (FSURMP)

Cities of Fairfield and Suisun City

Vallejo Permittees

City of Vallejo and Vallejo Flood and Wastewater District

The goals of the RMC are to:

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

Monitoring);

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

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

reporting.

The RMC’s monitoring strategy for complying with Creek Status monitoring is described in the
RMC Creek Status and Long-Term Trends Monitoring Plan (BASMAA 2012). The strategy
includes regional ambient/probabilistic monitoring and local “targeted” monitoring. The
combination of these two components allows each individual RMC participating program to
assess the status of beneficial uses in local creeks within its jurisdictional area, while also
contributing data to answer management questions at the regional scale (e.g., differences
between aquatic life condition in urban and non-urban creeks). The 2015 MRP, specifically
prescribes the probabilistic/targeted approach and most of the other details of the RMC Creek
Status and Long-Term Trends Monitoring Plan. Table 1.2 provides a list of which parameters
are included in the probabilistic and targeted programs in the 2015 MRP. This report includes
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data collected in San Mateo County under both monitoring components. Data are organized into
report sections that reflect the format of monitoring requirements in the MRP.

Table 1.2. Creek Status Monitoring parameters in compliance with MRP Provisions C.8.d (Creek Status
Monitoring) and C.8.g (Pesticides & Toxicity Monitoring) and associated monitoring component.

Monitoring Component

Monitoring Elements i?gé?gﬂ Local g:g?orrt]

(Probabilistic) | (Targeted)
Creek Status Monitoring (C.8.d)
Bioassessment & Physical Habitat Assessment X (X)t 2.0
Nutrients X (X)* 2.0
General Water Quality (Continuous) X 3.0
Temperature (Continuous) X 3.0
Pathogen Indicators X 4.0
Chlorine X (X)2 5.0
Pesticides & Toxicity Monitoring (C.8.9)
Water Toxicity X 6.0
Water Chemistry X 6.0
Sediment Toxicity X 6.0
Sediment Chemistry X 6.0
Notes:

! Provision C.8.d.i.(6) allows for up to 20% of sample locations to be selected on a targeted basis.
2 Provision C.8.d.ii.(2) provides options for probabilistic or targeted site selection. In WY 2018, chlorine was measured at
probabilistic sites.

1.3Monitoring and Data Assessment Methods

1.3.1 Monitoring Methods

Water quality data were collected in accordance with California Surface Water Ambient
Monitoring Program (SWAMP) comparable methods and procedures described in the BASMAA
RMC Standard Operating Procedures (SOPs; BASMAA 2016b) and the associated Quality
Assurance Project Plan (QAPP; BASMAA 2016a). These documents are updated as needed to
maintain their currency and optimal applicability. Where applicable, monitoring data were
collected using methods comparable to those specified by the SWAMP Quality Assurance
Program Plan (QAPrP)®, and were submitted in SWAMP-compatible format to the Regional
Water Board. 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.

5The current SWAMP QAPIP is available at:
https://www.waterboards.ca.gov/water issues/programs/swamp/gapp/swamp QAPrP 2017 Final.pdf
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1.3.2 Laboratory Analysis Methods

RMC participants, including SMCWPPP, agreed to use the same laboratories for individual
parameters (except pathogen indicators), developed standards for contracting with the labs, and
coordinated quality assurance samples. 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 2016a). Analytical laboratory methods, reporting
limits and holding times for chemical water quality parameters are also described in BASMAA
(2016a). Analytical laboratory contractors included:

e BioAssessment Services, Inc. — Benthic macroinvertebrate (BMI) identification
¢ EcoAnalysts, Inc. — Algae identification

e CalTest, Inc. — Sediment chemistry, nutrients, chlorophyll a, ash free dry mass
e Pacific EcoRisk, Inc. - Water and sediment toxicity

e Alpha Analytical — Pathogen indicators

1.3.3 Data Analysis Methods

Monitoring data generated during WY 2018 were analyzed and evaluated to identify potential
stressors that may be contributing to degraded or impacted biological conditions, including
exceedances of water quality objectives (WQOSs). Creek Status Monitoring and Pesticides &
Toxicity Monitoring data must be evaluated with respect to numeric thresholds (i.e., triggers),
specified in the “Followup” sections in Provision C.8.d and C.8.g of the MRP (SFRWQCB 2015)
that, if not met, require consideration for further evaluation as part of a Stressor/Source
Identification project. SSID projects are intended to be oriented toward taking action(s) to
alleviate stressors and reduce sources of pollutants. A stepwise process for conducting SSID
projects is described in Provision C.8.e.iii.

In compliance with Provision C.8.e.i of the MRP, all monitoring results exceeding trigger
thresholds are added to a list of candidate SSID projects that will be maintained throughout the
permit term. Follow-up SSID projects are selected from this list.

1.4 Setting

There are 34 watersheds in San Mateo County draining an area of about 450 square miles.
The San Mateo Range, which runs north/south, divides the county roughly in half. The eastern
half (“Bayside”) drains to San Francisco Bay and is characterized by relatively flat, urbanized
areas along the Bay. The western half (“coastside”) drains to the Pacific Ocean and consists of
approximately 50 percent parkland and open space, with agriculture and relatively small urban
areas.

The complete list of probabilistic and targeted monitoring sites sampled by SMCWPPP in WY
2018 in compliance with Provisions C.8.d (Creek Status Monitoring) and C.8.g (Pesticides and
Toxicity Monitoring) is presented in Table 1.3. Monitoring locations with monitoring parameter(s)
are mapped in Figure 1.1. Probabilistic station numbers, generated from the RMC Sample
Frame, are provided for all bioassessment locations. Targeted stations numbers, based on
SWAMP station numbering methods (BASMAA 2016b), are provided for all targeted monitoring
sites.
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Table 1.3. Sites and parameters monitored in WY 2018 in San Mateo County.

. Probabilistic Targeted
Map . Bayside Land . . Bioassessment _
1 | Station ID or Watershed Creek Name Latitude | Longitude ] ' g Pesticides | Temp | Cont | Pathogen
B Coastside Lz LIS, cirleitie & Toxicity 2 WQ3 | Indicators
General WQ

584 | 202R00584 Coastal Pilarcitos Creek Pilarcitos Creek NU 37.49547 | -122.38512 X X
614 | 202R00614 Coastal Pescadero Creek Pescadero Creek NU 37.27410 | -122.28860 X X
3404 | 202R03404 Coastal San Pedro Creek San Pedro Creek U 37.58203 | -122.48719 X X
3656 | 202R03656 Coastal Pilarcitos Creek Pilarcitos Creek U 37.46781 | -122.42269 X X
3880 | 202R03880 Coastal San Gregorio Cr La Honda Creek U 37.38759 | -122.27219 X X
3916 | 202R03916 Coastal San Pedro Creek San Pedro Creek U 37.59144 | -122.50333 X X
3508 | 204R03508 Bayside Mills Creek Mills Creek U 37.59105 | -122.37406 X X
3528 | 204R03528 Bayside San Mateo Creek San Mateo Creek U 37.54808 | -122.34661 X X
3624 | 205R03624 Bayside San Francisquito Cr Bear Creek U 37.41883 | -122.26498 X X
3864 | 205R03864 Bayside San Francisquito Cr Hamms Gulch U 37.36498 | -122.22906 X X

5 202SPE005 | Coastside San Pedro Creek San Pedro Creek U 37.59441 | -122.50520 X

10 | 204COR010 | Bayside Cordilleras Creek Cordilleras Creek U 37.47977 | -122.25986 X

138 | 202PES138 | Coastside Pescadero Creek Pescadero Creek NU 37.27410 -122.28860 X
142 | 202PES142 | Coastside Pescadero Creek McCormick Creek NU 37.27757 | -122.28635 X
144 | 202PES144 | Coastside Pescadero Creek Pescadero Creek NU 37.27592 | -122.28550 X
150 | 202PES150 | Coastside Pescadero Creek Jones Gulch NU 37.27424 | -122.26811 X
154 | 202PES154 | Coastside Pescadero Creek Pescadero Creek NU 37.27446 | -122.26798 X

19 | 202SPE019 | Coastside San Pedro Creek San Pedro Creek u 37.58853 | -122.49943 X

40 | 202SPE040 | Coastside San Pedro Creek San Pedro Creek u 37.58200 | -122.48708 X X

50 | 202SPE050 | Coastside San Pedro Creek San Pedro Creek u 37.58198 | -122.47819 X

70 | 202SPEO70 | Coastside San Pedro Creek San Pedro Creek NU 3757974 | -122.47371 X X

85 | 202SPE085 | Coastside San Pedro Creek San Pedro Creek NU 3757826 | -122.47156 X

U = urban, NU = non-urban
1 Map ID applies to Figure 3.1.

2 Temperature monitoring was conducted continuously (i.e., hourly) April through September.

3 Continuous water quality monitoring (temperature, dissolved oxygen, pH, specific conductivity) was conducted during two 2-week periods (spring and late summer).
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Figure 1.1. Map of SMCWPPP sites monitored in WY 2018.
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1.4.1 Designated Beneficial Uses

Beneficial Uses in San Mateo County creeks are designated by the Regional Water Board for
specific water bodies and generally apply to all its tributaries. Uses include aquatic life habitat,
recreation, agriculture, and municipal supply. Table 1.4 lists Beneficial Uses designated by the
SFRWQCB (2017) for water bodies monitored by SMCWPPP in WY 2018.

Table 1.4. Creeks Monitored by SMCWPPP in WY 2018 and their Beneficial Uses (SFRWQCB 2017).

EFEBEEHEEAEEEHEERRE

Waterbody < S| E|O|EE|Q5|I8|W|=Z 2|5 S 2|2
Coastside Creeks
Pilarcitos Creek E|E E E|E|E|E|E|E|E
Pescadero Creek E|E E E|E|E|E|E|E]|E
San Pedro Creek E E E|E|E|E|E|E|E
La Honda Creek E E|E|E|E|E|E]|E
Bayside Creeks
San Mateo Creek E E E|E|E|E|E|E]|E
Bear Creek E E|E|E|E|E|E|E
Hamms Gulch! E E|E|E|E|E|E|E
Mills Creek E|E|E|E
Cordilleras Creek E|E|E|E

Notes:
1 No Beneficial Uses listed specifically for waterbody. Table shows Beneficial Uses for receiving waterbody (Bear Creek).
E = Existing Use, P = Potential Use, L = Limited Use

AGR = Agricultural Supply IND = Industrial Service Supply COMM = Commercial, and Sport Fishing
COLD = Cold Fresh Water Habitat EST = Estuarine REC-2 = Non-contact Recreation
FRSH = Freshwater Replenishment NAV = Navigation WARM = Warm Freshwater Habitat
GWR - Groundwater Recharge RARE= Preservation of Rare and WILD = Wildlife Habitat
MIGR = Fish Migration Endangered Species PROC = Industrial Process Supply
MUN = Municipal and Domestic Water REC-1 = Water Contact Recreation MAR = Marine Habitat
SHELL = Shellfish Harvesting SPWN = Fish Spawning
1.4.2 Climate

San Mateo County experiences a Mediterranean-type climate with cool, wet winters and hot, dry
summers. The area is characterized by microclimates created by topography, ocean currents,
fog exposure, and onshore winds. The wet season typically extends from October through April
with local long-term, mean annual precipitation ranging from 20 inches near the Bay to over 40
inches along the highest ridges of the San Mateo Mountain Range (PRISM Climate Group 30-
year normals, 1981-20107). Figure 1.2 illustrates the geographic variability of mean annual
precipitation in the area. It is important to understand that mean annual precipitation depths are
statistically calculated or modeled; actual measured precipitation in a given year rarely equals

7 http://www.prism.oregonstate.edu/normals/
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the statistical average. Figure 1.3 illustrates the temporal variability in annual precipitation
measured at the San Francisco International Airport (SFO) from WY 1946 to WY 2018. This
record illustrates that extended periods of drought are common and often punctuated by above
average years. Creek Status Monitoring in compliance with the MRP began in WY 2012 which
was the first year of a severe statewide drought that persisted through WY 2016. WY 2018
rainfall was below average at SFO but it was preceded by a wet year in WY 2017.

The overall Bay Area climate and the specific conditions within any given year are influenced by
global climate change. The Climate Change Assessment report for the Bay Area highlights
several impacts of climate change that are already being felt: the Bay Area’s average annual
maximum temperature increased by nearly 1°C from 1950 — 2005, coastal fog along the coast
may be less frequent, sea level in the Bay Area has risen over 8 inches (Ackerly et al. 2018).
These changes are projected to increase significantly in the coming decades. As a
consequence, heat extremes, high year-to-year variability in precipitation, droughts, intense
storms, and other events will also increase.

Climate patterns (e.g., extended droughts) and individual weather events (e.g., extreme storms,
hot summers) influence biological communities (i.e., vegetation, wildlife) and their surrounding
physical habitat and water quality. They should therefore be considered when evaluating the
type of data collected by the Creek Status Monitoring Program. For example, periods of drought
(rather than individual dry years) can result in changes in riparian and upland vegetation
communities. Long drought periods are associated with increased streambed sedimentation
which can persist directly or indirectly for many years, depending on the occurrence and
magnitude of flushing flow events. Furthermore, in response to prolonged drought, the relative
proportion of pool habitat can increase at the expense of riffle habitat.

It is uncertain what effect these factors have on indices of biotic integrity (IBIs) that are
calculated using data collected by the Creek Status Monitoring Program, such as benthic
macroinvertebrates or algae. A study evaluating 20 years of bioassessment data collected in
northern California showed that, although benthic macroinvertebrate taxa with certain traits may
be affected by dry (and wet) years and/or warm (and cool) years, IBIs based on these
organisms appear to be resilient (Mazor et al. 2009, Lawrence et al. 2010). However, this study
did not specifically examine the impact of longer periods of extended drought or heat on IBls,
which would require analysis of a dataset with a much longer period of record. The Herbst Lab
at the Sierra Nevada Aquatic Research Laboratory, University of California Santa Barbara is
currently exploring how changing climate affects Sierra Nevada stream ecosystems.
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Figure 1.2. Average annual precipitation in San Mateo County, modeled by the PRISM Climate Group
for the period of 1981-2010.
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Figure 1.3. Annual rainfall recorded at the San Francisco International Airport, WY 1946 - WY 2018.

1.5 Statement of Data Quality

A comprehensive Quality Assurance/Quality Control (QA/QC) program was implemented by
SMCWPPP covering all aspects of the probabilistic and targeted monitoring. In general QA/QC
procedures were implemented as specified in the BASMAA RMC QAPP (BASMAA, 2016a), and
monitoring was performed according to protocols specified in the BASMAA RMC SOPs
(BASMAA, 2016b), and in conformity with methods specified by the SWAMP QAPrP8. A
detailed QA/QC report is included as Attachment 1.

Based on the QA/QC review, no WY 2018 data were rejected, but some data were flagged.
Overall, WY 2018 data met QA/QC objectives.

8 The current SWAMP QAPIP is available at:
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/gapp/swamp_gapp_master090108a.pdf
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2.0 Biological Condition Assessment

2.1 Introduction

In compliance with Creek Status Monitoring Provision C.8.d.i, SMCWPPP conducted
bioassessment monitoring in WY 2018. All bioassessment monitoring was performed at sites
selected randomly using the probabilistic monitoring design®. The probabilistic monitoring
design allows each individual RMC participating program to objectively assess stream
ecosystem conditions within its program area (County boundary) while contributing data to
answer regional management questions about water quality and beneficial use condition in San
Francisco Bay Area creeks. The survey design provides an unbiased framework for data
evaluation that will allow a condition assessment of ambient aquatic life uses within known
estimates of precision. The monitoring design was developed to address the management
guestions for both RMC participating county and overall RMC area described below:

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

i. 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?

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

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

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

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

The first question (i.e., What is the condition of aquatic life in creeks in the RMC?) is addressed
by assessing indicators of aquatic biological health at probabilistic sampling locations. Once a
sufficient number of samples have been collected, ambient biological condition can be
estimated for streams at a regional scale. Over the past seven years (WY 2012 through WY
2018), SMCWPPP and the Regional Water Board have sampled 80 probabilistic sites in San
Mateo County, providing a sufficient sample size to estimate ambient biological condition for
urban streams countywide. There are still an insufficient number of samples to accurately
assess the biological condition of non-urban streams in the county, or of individual watersheds
or smaller jurisdictional areas (i.e., cities).°

The second question (i.e., What are major stressors to aquatic life in the RMC area?) is
addressed by the collection and evaluation of physical habitat and water chemistry data

% The option to conduct 20% of bioassessment surveys at targeted sites was not exercised in WY 2018.

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

12
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collected at the probabilistic sites, as potential stressors to biological health. In addition, the
stressor levels can be compared to biological indicator data through correlation and relative risk
analyses. Assessing the extent and relative risk of stressors can help prioritize stressors at a
regional scale and inform local management decisions.

The third question (i.e., What are the long-term trends in water quality in creeks over time?) is
addressed by assessing the change in biological condition over several years. Changes in
biological condition over time can help evaluate the effectiveness of management actions.
Although, long-term trend analysis for the RMC probabilistic survey will require more than seven
years of data collection, preliminary trend analysis of biological condition may be possible for
some stream reaches using a combination of historical targeted data with the probabilistic data.

This report presents biological indicator data and potential stressor data collected at ten sites in
WY 2018. Data are compared to triggers and water quality objectives identified in the MRP.

A more comprehensive evaluation of regional bioassessment data is presented in the BASMAA
RMC 5-Year Bioassessment Report (WY 2012 — WY 2016) (Attachment 2). Summary findings
from the report are included in Section 7.1.

2.2 Methods

2.2.1 Probabilistic Survey Design

The RMC probabilistic design was created 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 among 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 in California by several agencies including the
statewide Perennial Streams Assessment (PSA) conducted by Surface Water Ambient
Monitoring Program (Ode et al. 2011) and the Southern California Stormwater Monitoring
Coalition’s (SMC) regional monitoring program conducted by municipal stormwater programs in
Southern California (SCCWRP 2007).

Sample sites were selected using the GRTS approach from a sample frame consisting of a
creek network geographic information system (GIS) data set within the 3,407-square mile RMC
area (BASMAA 2012). The sample frame includes non-tidally influenced perennial and non-
perennial creeks within five management units representing areas managed by the stormwater
programs associated with the RMC (listed in Table 1.1). There is approximately one site for
every stream kilometer in the sample frame. 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.

Once the master draw was performed, the list of sites was classified by county and land use
(i.e., urban and non-urban) to allow for comparisons between these strata. Urban areas were
delineated by combining urban area boundaries and city boundaries defined by the U.S. Census
(2000). Non-urban areas were defined as the remainder of the RMC area. Some sites
classified as urban fall near the non-urban edge of the city boundaries and have little upstream
development. For the purposes of consistency, these urban sites were not re-classified.
Therefore, data values within the urban classification represent a wide range of conditions.
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The RMC participants weight their annual sampling efforts so that approximately 80% are in in
urban areas and 20% in non-urban areas. In addition, between WY 2012 and WY 2015,
SWAMP conducted 34 bioassessments throughout the RMC region at non-urban sites selected
from the sample frame, including 10 sites in San Mateo County?™.

2.2.2 Site Evaluations

Sites identified in the regional sample draw are evaluated by each RMC patrticipant in
chronological order using a two-step process described in RMC Standard Operating Procedure
FS-12 (BASMAA 2016b), consistent with the procedure described by Southern California
Coastal Water Research Project (SCCWRP) (2012). Each site is evaluated to determine if it
meets 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??;
Site is not tidally influenced,;
Site is wadeable during the sampling index period;

Site has sulfficient 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:

e Target — Target sites were grouped into two subcategories:

0 Target Sampleable (TS) - Sites that met all seven criteria and were successfully
sampled.

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

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

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

All site evaluation information was documented on field forms and entered into a standardized
database. The overall percent of sites classified into the three categories can be evaluated to

1 SFRWQCB SWAMP staff have indicated that they will not conduct RMC related bioassessment monitoring during
MRP 2.0.

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

13 f landowners do not respond to at least two attempts to contact them either by written letter, email, or phone call,
permission to access the respective site is effectively considered to be denied.
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determine the statistical significance of local and regional average ambient conditions calculated
from the multi-year dataset.

2.2.3 Field Sampling Methods

Bioassessment survey methods were consistent with the BASMAA RMC QAPP (BASMAA
2016a) and SOPs (BASMAA 2016b).

In accordance with the RMC QAPP (BASMAA 2016a) bioassessments were planned during the
spring index period (approximately April 15 — July 15) with the goal to sample a minimum of 30
days after any significant storm (defined as at least 0.5-inch of rainfall within a 24-hour period).
A 30-day grace period allows diatom and soft algae communities to recover from peak flows
that may scour benthic algae from the bottom of the stream channel. During WY 2018, there
was a small but significant storm on April 8, just prior to the index period; however, field
sampling in San Mateo County was conducted between May 14 and May 22, more than 30 days
following the storm.

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. Benthic
macroinvertebrate (BMI) and algae samples were collected at 11 evenly spaced transects using
the Reachwide Benthos (RWB) method described in the SWAMP SOP (Ode et al. 2016). The
most recent SWAMP SOP (i.e., Ode et al. 2016) combines the BMI and algae methods that are
referenced in the MRP (Ode et al. 2007, Fetscher et al. 2009), provides additional guidance,
and adds two new physical habitat analytes (assess scour and engineered channels). The full
suite of physical habitat data was collected within the sample reach using methods described in
Ode et al. (2016).

Immediately prior to biological and physical habitat data collection, water samples were
collected for nutrients, conventional analytes, ash free dry mass, and chlorophyll a analysis
using the Standard Grab Sample Collection Method as described in SOP FS-2 (BASMAA
2016h). Water samples were also collected and analyzed in the field for free and total chlorine
using a Pocket Colorimeter™ 1l and DPD Powder Pillows according to SOP FS-3 (BASMAA
2016b) (see Section 5.0 for chlorine monitoring results). In addition, general water quality
parameters (dissolved oxygen, pH, specific conductivity and temperature) were measured at or
near the centroid of the stream flow using a pre-calibrated multi-parameter probe.

Biological and water samples were sent to laboratories for analysis. The laboratory analytical
methods used for BMIs followed Woodward et al. (2012), using the Southwest Association of
Freshwater Invertebrate Taxonomists (SAFIT) Level 1 Standard Taxonomic Level of Effort, with
the additional effort of identifying chironomids (midges) to subfamily/tribe instead of family
(Chironomidae). Soft algae and diatom samples were analyzed following SWAMP protocols
(Stancheva et al. 2015). The taxonomic resolution for all data was compared SWAMP master
taxonomic list. All taxa identified in samples collected were on the SWAMP Master List and are
included in the data submittal for WY 2018.
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2.2.4 Data Analysis

BMI and algae data were analyzed to assess the biological condition (i.e., aquatic life Beneficial
Uses) of the sampled reaches using condition index scores. Physical habitat data were used to
characterize physical habitat conditions using a newly developed multimetric index scoring tool.
Physical habitat and water chemistry data were also evaluated as potential stressors to
biological health using triggers and water quality objectives identified in the MRP (see Stressor
Variable section below). Data analysis methods are described below.

Biological Indicators

Benthic Macroinvertebrates

The benthic (i.e., bottom-dwelling) macroinvertebrates collected through this monitoring
program are organisms that live on, under, and around the rocks and sediment in the stream
bed. Examples include dragonfly and stonefly larvae, snails, worms, and beetles (Figure 2.1).
Each BMI species has a unique response to water chemistry and physical habitat condition.
Some are relatively sensitive to poor habitat and pollution; others are more tolerant. Therefore,
the abundance and variety of BMIs in a stream indicates the biological condition of the stream.

The California Stream Condition Index (CSCI) is an assessment tool that was developed by the
State Water Resources Control Board (State Water Board) to support the development of
California’s statewide Biological Integrity Plan'4. The CSCI translates benthic
macroinvertebrate data into an overall measure of stream health. The CSCI was developed
using a large reference data set that represents the full range of natural conditions in California
and site-specific models for predicting biological communities. The CSCI combines two types of
indices: 1) taxonomic completeness, as measured by the ratio of observed-to-expected taxa
(O/E); and 2) ecological structure and function, measured as a predictive multimetric index
(pPMMI) that is based on reference conditions. The CSCI score is computed as the average of
the sum of the O/E and pMMI.

CSCI scores for each station are calculated using a combination of biological and environmental
data following methods described in Rehn et al. (2015). Biological data consist of the BMI data
collected and analyzed using the protocols described in the previous section. Environmental
predictor data are generated in GIS using drainage areas upstream of each BMI sampling
location. The environmental predictors and BMI data were formatted into comma delimited files
and used as input for the RStudio statistical package and the necessary CSCI program scripts,
developed by Southern California Coastal Water Research Project (SCCWRP) staff (Mazor et
al. 2016).

The State Water Board is continuing to evaluate the performance of CSCI in a regulatory
context. In the current MRP, the Regional Water Board defined a CSCI score of 0.795 as a
threshold for identifying sites with potentially degraded biological condition that may be
considered as candidates for a Stressor/Source Identification project.

¥ The Biological Integrity Assessment Implementation Plan has been combined with the Biostimulatory Substances
Amendment project. The State Water Board is proposing to adopt a statewide water quality objective for
biostimulatory substances (e.g., nitrate) along with a program of implementation. A draft policy document for public
review is anticipated in late 2019.
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Odonata cordulegastridae
“Spiketail Dragonfly”

Trichoptera limnephilidae
“Northern Caddisflies”

Megaloptera corydalidae
“Dobsonflies”

Diptera ceratopogonidae
“Biting Midges”

Figure 2.1. Examples of benthic macroinvertebrates.

Benthic Algae

Ephemeroptera ephemerellidae
“Spiny Crawler Mayflies”

' Coloptera psephenidae
“Water Penny Beetle”

Source: http://www.dfg.ca.gov/abl/Reference/California/CA_digital_ref_familylevel_home.asp

Similar to BMI’s, the abundance and type of benthic algae species living on a streambed can
indicate stream health. When evaluated with the CSCI, biological indices based on benthic
algae can provide a more complete picture of the streams biological condition because algae
respond more directly to nutrients and water chemistry. In contrast, BMIs are more responsive
to physical habitat. Figure 2.2 shows examples of benthic algae common in Bay Area streams.
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Figure 2.2. Examples of soft algae and diatoms.

The State Water Board and SCCWRP recently developed the draft Algae Stream Condition
Index (ASCI) which uses benthic algae data as a measure of biological condition for streams in
California (Theroux et al. in prep.). The ASCI is a non-predictive®® scoring tool that consists of
three multimetric indices (MMI) comprised of single-assemblage metrics associated with either
diatoms or soft algae, or combinations of metrics representing both assemblages (i.e, “hybrid”).
The individual metrics associated with hybrid MMI include five of the six metrics used for the
diatom MMI. The soft algae metrics used in the hybrid MMI are different than metrics used in
the soft algae MMI.

The ASCI is very similar to the algae Indices of Biological Integrity (IBls) developed in Southern
California (Fetscher et al. 2014), with the exception that metric development and testing was
conducted using data collected throughout California. Analysis of the three ASCI tools (i.e.,
diatom, soft algae, hybrid) conducted by SCCWRP suggests that the hybrid ASCI index is the
most responsive algae index, especially for nutrient stressor gradients (Theroux et al. in prep.).
Additional study is needed however, to determine the best approach to apply the ASCI tools to
evaluate bioassessment data. For example, it is not clear if the ASCI should be used as a
second line of evidence to understand CSCI scoring results, or if it would be more effective as
an independent indicator to evaluate different types of stressors (e.g., nutrients) to which BMIs

15 predictive indices (e.g., CSCI) utilize environmental variables that characterize immutable natural gradients as
predictors for biological conditions. A predictive O/E and MMI algae model was developed and tested, but ultimately
not recommended due to low precision and accuracy.
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are not very responsive. The ASCI is currently under review by the Biostimulatory-Biointegrity
Policy Science Advisory Panel and the State Water Board.

The algae data collected in San Mateo County during 2018 were evaluated using the diatom
ASCI, soft algae ASCI, and hybrid ASCI. ASCI scores were generated using the beta version
reporting module developed by SCCWRP. These scores are considered provisional until the
ASCI has been fully evaluated and finalized.

Physical Habitat Indicators

The condition of physical habitat is a major contributor to stream ecosystem health. Physical
habitat components such as streambed substrate, channel morphology, microhabitat
complexity, in-stream cover-type complexity, and riparian vegetation cover contribute to the
overall physical and biological integrity of a stream. The physical characteristics of a stream
reach are affected by both natural factors (e.qg., climate, slope, geology) and human disturbance
(e.g., channelization, development, stream crossings, hydromodification).

Physical habitat conditions are generally evaluated using endpoint variables, or metrics, which
are calculated using reach-scale averages of transect-based measurements and observations.
The State Water Board has developed a SWAMP Bioassessment Reporting Module (SWAMP
RM), a custom Microsoft Access™ application, that produces approximately 170 different
metrics that are based on physical habitat measurements collected using both EPA’s
Environmental Monitoring and Assessment Program (EMAP) for freshwater wadeable streams
(Kaufmann et al. 1999) and the SWAMP “Full” habitat protocol (Ode et al 2007) that was
implemented by SMCWPPP at bioassessment stations. The metrics are classified into five
thematic groups representing different physical attributes: substrate, riparian vegetation
(including structure and shading), flow habitat variability, in-channel cover, and channel
morphology.

The State Water Board recently developed the Index of Physical Habitat Integrity (IPI) as an
overall measure of physical habitat condition. Similar to the CSCI, the IPI is calculated using a
combination of physical habitat data collected in the field and environmental data generated in
GIS following the methods described in Rehn et al. (2018). The IPI is based on five of the
metrics generated by the SWAMP RM. The metrics were selected for their ability to discriminate
between reference and stressed sites and provide unbiased representation of waterbodies
across the different ecoregions of California. Scoring for these metrics were then calibrated
using environmental variables that were associated with drainage areas for each sampling
location.

Biological and Physical Habitat Condition Thresholds

Existing thresholds for CSCI scores (Mazor 2015) and ASCI scores (Mazor et al. in review)
were used to evaluate the BMI and algae data collected in San Mateo County and analyzed in
this report (Table 2.1). Provisional thresholds for IPI scores (Rehn et al 2018) were used to
evaluate physical habitat conditions. The thresholds for all three indices were based on the
distribution of scores for data collected at reference calibration sites located throughout
California. Four condition categories are defined by these thresholds: “likely intact” (greater than
30™ percentile of reference site scores); “possibly intact” (between the 10" and the 30"
percentiles); “likely altered” (between the 15t and 10" percentiles); and “very likely altered” (less
than the 1% percentile).

19



SMCWPPP Creek Status Monitoring Report, WY 2018

A CSCI score below 0.795 is referenced in the MRP as a threshold indicating a potentially
degraded biological community, and thus should be considered for a SSID Project. The MRP
threshold is the division between “possibly intact” and “likely altered” condition category
described in Mazor (2015). Further investigation is needed to evaluate the applicability of this
threshold to sites in highly urban watersheds and/or modified channels that are frequent
throughout the SMCWPPP study area.

Table 2.1. Condition categories used to evaluate CSCI, ASCI, and IPI scores.

?:S;gi%?l Tool Likely Intact | Possibly Intact Likely Altered Viﬁgggly
BMI CSCl >0.92 >0.79t0<0.92 | >0.63t0<0.79 <0.63
Diatoms >0.92 >0.80t0<0.92 >0.63t0<0.80 <0.63
Soft Algae ASCI >0.93 >0.82t0<0.93 >0.68t0<0.82 <0.68
Hybrid >0.93 >0.83t0<0.93 >0.70t0<0.83 <0.70
Physical Habitat IPI >0.94 >0.841t0<0.94 >0.71t0<0.83 <0.70

Stressor Variables

Physical habitat, landscape characteristics, general water quality, and water chemistry data
collected during the bioassessment surveys were compiled and evaluated as potential stressor
variables affecting biological condition.

Physical habitat stressor variables include 11 of the metrics developed by the SWAMP RM
(described above) that were selected based on their ability to discriminate between reference
and stressed sites and also showed little bias among ecoregions (Andy Rehn, personal
communication, 2017) (Table 2.2). Additional physical habitat variables include the reachwide
gualitative assessment (PHAB) that consists of three separate attributes: channel alteration,
epifaunal substrate, and sediment deposition. Each attribute is individually scored on a scale of
0 to 20, with a score of 20 representing good condition. The total PHAB score is the sum of
three individual attribute scores with a score of 60 representing the highest possible score.
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Table 2.2. Physical habitat metrics used to assess physical habitat data collected at bioassessment sites in
WY 2018. The five metrics used to calculate IPI scores are also shown.

Type Variable Name V]?Or :e}gllessclésézd
Evenness of Flow Habitat Types X
Channel Morphology Percent Fast Water of Reach
Mean Filamentous Algae Cover
. . Natural Shelter cover - SWAMP
Habitat Complexity and Cover Shannon Diversity (H) of Aquatic Habitat Types
Riparian Cover Sum of Three Layers X
Human Disturbance Combined Riparian Human Disturbance Index -
SWAMP
Evenness of Natural Substrate Types
Substrate Size and Percent Gravel - coarse
Composition Percent Substrate Smaller than Sand (<2 mm) X
Shannon Diversity (H) of Natural Substrate Types X

Landscape variables were generated in GIS using three different scales of drainage area
upstream of each sampling location: 1 km, 5 km, and entire watershed. Land use and
transportation data layers were overlayed with the drainage areas to calculate landscape
variables, including percent urban area, percent impervious area, total number of road

crossings, and road density.

Water quality stressor variables include the general parameters measured in the field with
sondes (i.e., dissolved oxygen, pH, temperature and specific conductivity), free chlorine and
total chlorine residual, and water chemistry analyzed at laboratories (nutrients and anions).
Additional water quality variables included chlorophyll a and ash free dry mass, both measured
from filtration of the benthic algae composite samples.

Some of the water quality stressor variables used in the analysis were calculated or converted
from other analytes or units of measurement:

e Conversion of measured total ammonia to the more toxic form of unionized ammonia
was calculated to compare with the 0.025 mg/L annual median standard provided in the
San Francisco Basin Water Quality Control Plan (Basin Plan) (SFRWQCB 2017). The
conversion was based on a formula provided by the American Fisheries Society (AFS;
https://fisheries.org/wp-content/uploads/2016/03/Copy-of-pub_ammonia_fwc.xlIs). The
calculation requires total ammonia and field-measured values of pH, temperature, and

specific conductance.

e Total nitrogen concentration was calculated by summing nitrate, nitrite, and Total
Kjeldahl Nitrogen concentrations.

e The volumetric concentrations (mass/volume) for ash free dry mass and chlorophyll a
(as measured by the laboratory) were converted to an area concentration
(mass/area). Calculations required using both algae sampling grab size and composite

volume.

Another potential stressor is climate. During the first five years of probabilistic sampling (WY
2012 — WY 2016), average precipitation was lower than average. Drought conditions changed

21



SMCWPPP Creek Status Monitoring Report, WY 2018

with an above average wet season in WY 2017, followed by average season in WY 2018.
Comparison of sampling results from recent wet years will provide useful information to evaluate
the impacts of drought on biological integrity of the streams.

Stressor Thresholds

In compliance with Provision C.8.h.iii.(4), water chemistry data collected at the bioassessment
sites during WY 2018 were compared to stressor thresholds and applicable water quality
standards (Table 2.3). Thresholds for pH, specific conductance, dissolved oxygen (DO), and
temperature (for waters with COLD Beneficial Use only) are listed in Provision C.8.d.iv of the
MRP. With the exception of temperature and specific conductance, these conform to Water
Quality Objectives (WQOSs) in the Basin Plan (SFRWQCB 2017). Of the eleven nutrients
analyzed synoptically with bioassessments, WQOs only exist for three: ammonia (unionized
form), and chloride and nitrate (for waters with MUN Beneficial Use only). See Table 1.4 for a
list designated Beneficial Uses of creeks monitored in WY 2018. Pescadero Creek, Pilarcitos
Creek and San Pedro Creeks are the only creeks sampled in WY 2018 with MUN designated.

Table 2.3. Thresholds for nutrient and general water quality variables.

| Units | Threshold | Direction | Source

Nutrients and lons

Nitrate as N 2 mg/L 10 Increase Basin Plan

Un-ionized Ammonia ° mg/L 0.025 Increase Basin Plan

Chloride 2 mg/L 250 Increase Basin Plan
General Water Quality

Oxygen, Dissolved mg/L 5.00r7.0 Decrease Basin Plan

pH 6.5and 8.5 Basin Plan

Temperature, instantaneous maximume | °C 24 Increase MRP

Specific Conductance ¢ pS/cm 2000 Increase MRP

a Nitrate and chloride WQOs only apply to waters with MUN designated Beneficial Uses.

b This threshold is an annual median value and is not typically applied to individual samples.

¢ The MRP thresholds (or triggers) for temperature and specific conductance apply when 20 percent of instantaneous
results are in exceedance. Application to individual samples is provisional.

Stressor Assessment

The association of stressors with biological indicator scores was evaluated using simple
regression models. Linear regressions were run between variables within each of the stressor
data types (e.g., landscape, physical habitat and water chemistry) and biological conditions
indicators (i.e., CSCIl and ASCI scores). Scatter plots showing trend lines are presented for
some of the variables that had the greatest positive or negative correlation. However, the
correlations were not expected to be very strong or significant due to the small WY 2018 sample
size (n=10). More sophisticated statistical analyses using non-parametric measures of
correlation (e.g., random forest models) are applied to the regional WY 2012 — WY 2016 dataset
in the RMC 5-Year Report, summarized in Section 7.1 and included as Attachment 2.
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2.3 Results and Discussion

The section below summarizes results from bioassessment sampling conducted during WY
2018. Conclusions and recommendations for this section are presented in Section 7.0.

A comprehensive analysis of bioassessment data collected by SMCWPPP over a five-year
period is presented in the RMC Five-Year Bioassessment Report (5-Year Report) (BASMAA
2019). This BASMAA-funded project evaluated bioassessment data collected at all RMC
(n=312) and Water Board (n=45) probabilistic monitoring sites sampled between WY 2012 and
WY 2016. The data were evaluated to assess overall biological condition of streams within the
RMC, as well as the extent and influence of stressor data on biological condition scores. In
addition, the 5-Year Report evaluated the RMC Sample Frame and provided potential
recommendations for revising the monitoring design in the future. Additional analysis of the full
SMCWPPP MRP bioassessment dataset will be conducted for the Integrated Monitoring Report
which will be developed following WY 2019 and submitted by March 31, 2020 (the fifth year of
the Permit term) in lieu of an annual UCMR.

2.3.1 Site Evaluations

During WY 2018, SMCWPPP conducted site evaluations at a total of 23 potential probabilistic
sites in San Mateo County that were drawn from the Sample Frame. Of these sites, ten were
sampled in WY 2018 (rejection rate of 57%). Seven of the evaluated sites were rejected due to
access issues and three sites were rejected due to low flow conditions. Two of the sampled
sites were classified as non-urban land use and the remaining sites were classified as urban.
Two non-urban and four urban sites were located in coastal watersheds draining into the Pacific
Ocean, including two sites in Pilarcitos Creek and two sites in San Pedro Creek. The remaining
four sites were located in urban watersheds draining into the San Francisco Bay. Two of the
urban sites were located in San Francisquito Creek watershed. Land use classification,
sampling location, and date for each sampled site are listed are Table 2.4. Sites are mapped in
Figure 1.1.

Table 2.4. SMCWPPP bioassessment sampling locations and dates in San Mateo County in WY 2018.

Station Code | Drainage | Watershed Creek Lamel | sl Latitude | Longitude
Use Date
202R00584 Pilarcitos Creek Pilarcitos Creek | NU | 5/15/2018 | 37.49547 | -122.38512
202R00614 Pescadero Creek Pescadero Cr NU | 5/14/2018 | 37.27410 | -122.28860
202R03404 Ocean San Pedro Creek San Pedro Cr U | 5/17/2018 | 37.58203 | -122.48719
202R03656 Pilarcitos Creek Pilarcitos Creek U | 5/15/2018 | 37.46781 | -122.42269
202R03880 San Gregorio Cr LaHonda Creek | U | 5/22/2018 | 37.38759 | -122.27219
202R03916 San Pedro Creek San Pedro Cr U | 5/17/2018 | 37.59144 | -122.50333
204R03508 Mills Creek Mills Creek U | 5/16/2018 | 37.59105 | -122.37406
204R03528 Bayside San Mateo Creek San Mateo Cr U | 5/16/2018 | 37.54808 | -122.34661
205R03624 San Francisquito Cr Bear Creek U | 5/21/2018 | 37.41883 | -122.26498
205R03864 San Francisquito Cr Hamms Guich U | 5/22/2018 | 37.36498 | -122.22906

NU = non-urban, U = urban

Since WY 2012, a total of 80 probabilistic sites were sampled by SMCWPPP (n=70) and
SWAMP (n=10) in San Mateo County. During the seven-year sampling period, SMCWPPP
sampled 57 urban sites and 13 non-urban sites; SWAMP sampled 10 non-urban sites.
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2.3.2 Biological Condition Assessment

A total of 112 unique BMI taxa were identified in samples collected at the ten bioassessment
sites in San Mateo County during WY 2018. A total of 139 benthic algae taxa were identified in
samples collected at the sites, including 119 diatom and 20 soft algae taxa. The total number of
unique BMI, diatom, and soft algae taxa identified at each bioassessment location is presented
in Table 2.4. BMIs and diatoms were relatively well represented across all sites, with BMIs
ranging from 14 to 54 taxa, and diatoms ranging from 26 to 48 taxa. Soft algae taxa were less
common across sites, ranging from 1 to 11 taxa, with five sites having 3 or fewer taxa.

Low diversity of soft algae at San Mateo County sites has been frequently observed in prior
years, particularly in the upper reaches of coastal creeks with dense riparian canopies. Factors
causing low algal diversity are unknown and may include: sand-dominated substrate, low flow
conditions related to prolonged drought, dense canopy cover limiting exposure to sunlight, and
competition with diatoms.

Table 2.5. The total number of unique BMI, diatom, and soft algae taxa identified in samples
collected at 10 bioassessment sites in San Mateo County during WY 2018.

RMC Station Creek Name LJI:S BMI Diatoms Ai’;;te
202R00584 Pilarcitos Creek NU 45 41 3
202R00614 Pescadero Creek NU 54 38 11
202R03404 San Pedro Creek U 18 47 5
202R03656 Pilarcitos Creek u 26 47 2
202R03880 La Honda Creek U 42 32 3
202R03916 San Pedro Creek U 21 45 2
204R03508 Mills Creek U 14 26 5
204R03528 San Mateo Creek U 24 48 8
205R03624 Bear Creek U 51 33 4
205R03864 Hamms Gulch u 49 32 1

NU = non-urban, U = urban

The total number of BMI taxa (i.e., BMI richness) was slightly positively correlated with site
elevation (r?=0.27, p-value = 0.124) (Figure 2.3).® In contrast, total taxa for diatoms generally
decreased with increasing site elevation (r?=0.24, p-value = 0.146). BMI richness was not
correlated with diatom or soft algae richness across the 10 bioassessment sites sampled in WY
2018. Similarly, diatom richness did not appear to have any correlation with soft algae richness.

16 R-squared represents the amount of variance in the dependent variable. The higher the R-square the better the
model. The p-value represents the statistical significance of the result. A small p-value (< 0.05) indicates strong
evidence; a large p-value (> 0.05) indicates weak evidence.
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Figure 2.3. Total BMI (top) and soft algae (bottom) taxa compared to elevation of bioassessment
sites, SMCWPPP, WY 2018.
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Biological condition, as represented by CSCI and ASCI (diatom, soft algae, and hybrid) scores,
for the 10 probabilistic sites sampled by SMCWPPP in WY 2018 are listed in Table 2.6 and
mapped in Figure 2.6. Scores in the two higher condition categories (i.e., above the 10"
percentile of reference sites) for each indicator are highlighted and bold.

Table 2.6. Biological condition scores, presented as CSCl and ASCI (diatom, soft algae and hybrid) for 10
probabilistic sites sampled in San Mateo during WY 2018. Site characteristics related to percent impervious
watershed area, channel modification and flow condition are also presented. Bold highlighted values indicate
scores in the two higher condition categories.

Station Land | MPEVIOUS |y ified | CSCl ASCI Score
Code CirEE Use WIS Channel ! | Score | pj i
Area (%) iatom | Soft Algae | Hybrid

202R00584 | Pilarcitos Creek NU 1% N 0.86 0.92 0.79 0.88
202R00614 | Pescadero Creek NU 1% N 1.17 1.17 0.84 0.98
202R03404 | San Pedro Creek U 13% N 0.65 0.86 0.98 0.89
202R03656 | Pilarcitos Creek U 2% N 0.71 0.90 NS 0.80
202R03880 | La Honda Creek U 5% N 0.99 0.89 0.91 0.94
202R03916 | San Pedro Creek U 15% N 0.68 0.87 0.79 0.82
204R03508 | Mills Creek U 47% Y 0.35 0.81 0.71 0.82
204R03528 | San Mateo Creek U % N 0.60 1.05 0.71 1.00
205R03624 | Bear Creek U 3% N 1.2 0.82 1.01 0.89
205R03864 | Hamms Gulch U 1% N 1.14 0.78 NS 0.90

NS - No score was calculated due to inadequate number of soft algal taxa.

NU = non-urban, U = urban

1 Highly modified channel is defined as having armored bed and banks (e.g., concrete, gabion, rip rap) for majority
of the reach or characterized as highly channelized earthen levee.

CSCI Scores

The CSCI scores ranged from 0.35 to 1.2 across the ten bioassessment sites sampled in WY
2018 (Table 2.6). Five of the ten (50%) sites had CSCI scores in the two higher condition
categories: “possibly intact” and “likely intact”. These combined classifications are above the
MRP trigger threshold value of 0.795. Three of these sites were located in protected open
space or County Park land and two sites were in private property near the urban boundary line.

Three sites had CSCI scores in the “likely altered” conditions category (0.63 — 0.79). These sites
are located in urban reaches of San Pedro Creek (City of Pacifica) and Pilarcitos Creek (City of
Half Moon Bay. Two sites had CSCI scores in the “very likely altered” category (< 0.63). The site
with the lowest CSCI score (0.35), was in a highly developed reach of Mills Creek (City of
Burlingame).

Sites with CSCI scores below 0.795 will be considered as candidates for SSID projects.
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ASCI Scores

The benthic algae taxa identified in the ten samples collected in San Mateo County were used
to calculate scores for the provisional statewide ASCI. Scores for three ASCI indices (diatoms,
soft algae and hybrid) are shown in Table 2.6. In general, ASCI scores across the three indices
were relatively high (> 0.7) across the ten bioassessment sites.

Diatoms. Nine of the ten bioassessment sites had diatom ASCI scores that were
classified as “possibly intact” or “likely intact” condition. The higher scoring sites
occurred over a wide gradient of urbanization, ranging from 1% to 47% impervious area
(Table 2.6).

Soft Algae. Four of the ten bioassessment sites had soft algae ASCI scores that were
classified as “possibly intact” or “likely intact” condition. The higher scoring sites
occurred over a wide gradient of urbanization, ranging from 1% to 13% impervious area.
Soft algae ASCI scores were not calculated for two sites; both sites had two or fewer soft
algae taxa identified in the samples (Table 2.6).

Hybrid. Seven of the ten bioassessment sites had hybrid ASCI scores that were
classified as “possibly intact” or “likely intact” condition. The higher scoring sites
occurred primarily in drainages with low ubanization, ranging from 1% to 7% impervious
area, with the exception of site 202R03404 in San Pedro Creek (13%). Five of the
seven sites also received CSCI scores that were in two higher condition categories
(Table 2.6).

CSCI scores were poorly correlated with ASCI scores. A comparison of CSCI and hybrid ASCI
scores is shown in Figure 2.4.

CSCI Score

[=1
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0.1733

p-value =0.231
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ASCI Hybrid Score
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09

Figure 2.4. CSCI Scores compared to hybrid ASCI Scores for 10 bioassessment sites sampled in San Mateo
County in WY 2018.
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A statewide bioassessment data analysis evaluated the CSCI and the three ASCI indices and
concluded that the hybrid ASCI index was the most responsive index’, especially for nutrient
stressor gradients (Theroux et al. in prep.). Additional guidance is needed however, to
determine the best application of the ASCI tool in evaluating bioassessment data. For example,
it is not clear if one or more of the ASCI indices should be used to assess biological condition.
Furthermore, it is not clear if ASCI should be used as a second line of evidence to the CSCI
scoring results, or if it would be more effective as an independent indicator to evaluate different
types of stressors (e.g., nutrients).

IPl Scores

Physical habitat conditions, as represented by IPI scores, are listed in Table 2.7. The qualitative
habitat (PHAB) scores, including individual scores for channelization, epifaunal substrate and
sedimentation attributes, and total PHAB (sum of the three attributes scores) are also presented
in the table. Biological condition scores for CSCI and the hybrid ASCI are included in the table
for comparison. The two higher condition categories for all three indices (i.e., above the 10"
percentile of reference sites) are shown in shaded cells with bold text.

Table 2.7. IPI scores for ten probabilistic sites sampled by SMCWPPP in WY 2018. Qualitative PHAB
scores are also listed. CSCI and hybrid ASCI scores are provided for comparison.

Station Creek CSCI ASQI IPI Chanr!el Epifaunal Sedimgnt gﬁfé

Code Score | Hybrid | Score | Alteration | Substrate | Deposition Score
202R00584 | Pilarcitos Creek 0.86 0.88 0.8 12 15 10 37
202R00614 | Pescadero Creek | 1.17 0.98 1.04 14 13 13 40
202R03404 | San Pedro Creek | 0.65 0.89 1 15 16 6 37
202R03656 | Pilarcitos Creek 0.71 0.80 0.7 14 4 3 21
202R03880 | La Honda Creek 0.99 0.94 1.15 18 17 9 44
202R03916 | San Pedro Creek 0.68 0.82 1.06 17 9 10 36
204R03508 | Mills Creek 0.35 0.82 0.62 6 7 14 27
204R03528 | San Mateo Creek | 0.60 1.00 0.92 16 14 7 37
205R03624 | Bear Creek 1.20 0.89 1.21 1 15 12 38
205R03864 | Hamms Guich 1.14 0.90 1.16 20 15 11 46

IPI scores, composed of metrics that are primarily based on physical habitat measurements,
were positively correlated with the qualitative habitat assessment PHAB scores (r> = 0.69, p-
value = 0.003) (Figure 2.5). IPI scores were also positively correlated with CSCI scores, and
slightly less so with hybrid ASCI scores. (r? = 0.57, p value = 0.125 and r? = 0.2, p value =
0.193, respectively) (Figure 2.5).

Individual physical habitat variables and metrics are evaluated as stressors in the next section
of the report.

7 For the remainder of this report, the hybrid ASCI will be used to evaluate stressor association with biological
condition.
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Figure 2.5. Total PHAB scores compared with IPI scores (top) and CSCI and hybrid ASCI scores (bottom)
plotted with IPI scores for ten bioassessment sites sampled in WY 2018.
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Overall Condition

The condition categories for two of the biological indicators (CSCI, hybrid ASCI) and the IPI, as
defined in Table 2.1, are mapped in Figure 2.6. There were four sites with scores in the two
higher condition categories for all three indices (green and yellow symbols in Figure 2.6). Two
of the high-scoring sites were located in Mid-Peninsula Open Space District land, including La
Honda Creek Preserve (site 202R03880) and Hamms Gulch at Windy Hill Preserve (site
205R03864). The third site was located in Pescadero Creek County Park (site 202R00614).
The fourth site was on Bear Creek, near the urban boundary of the Town of Woodside (site
205R03624). All four sites were relatively undeveloped (less than < 5% impervious area).
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Figure 2.6. Condition category as represented by CSCI, hybrid ASCI and IPI Scores for ten
probabilistic sites sampled in San Mateo County in WY 2018.
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2.3.3 Stressor Assessment

This section summarizes results for stressor data collected at 10 bioassessment sites during
WY 2018. Stressors were evaluated using simple linear regressions between variables within
each of the stressor data types (e.g., landscape, physical habitat and water chemistry) and
biological conditions indicators (i.e., CSCI and ASCI scores). Scatter plots showing trend lines
are presented for some of the variables that had the greatest positive or negative correlation.
However, due to the small number of samples, associations with biological condition are not
expected to be very strong.

General Water Chemistry

General water quality measurements sampled at the ten bioassessment sites in WY 2018 are
listed in Table 2.8. None of the water quality measurements exceeded water quality objectives
or MRP trigger thresholds. Nor were any of the water quality measurements well correlated with
CSCIl or hybrid ASCI scores.

Table 2.8. General water quality measurements for ten probabilistic sites in San Mateo
County sampled in WY 2018.

. Specific
Sé%té%n Creek Name T?g)'p (n?g?L) pH Conguctance

(uS/cm)
202R00584 | Pilarcitos Creek 13.3 9.5 7.5 321
202R00614 | Pescadero Creek 13.7 10.5 8.0 644
202R03404 | San Pedro Creek 135 10.0 7.9 459
202R03656 | Pilarcitos Creek 12.8 10.3 7.7 379
202R03880 | La Honda Creek 10.7 125 8.2 497
202R03916 | San Pedro Creek 14.1 10.1 8.1 456
204R03508 | Mills Creek 13.2 10.0 7.9 664
204R03528 | San Mateo Creek 13.2 10.7 7.8 244
205R03624 | Bear Creek 12.7 10.5 8.2 562
205R03864 | Hamms Gulch 10.9 104 7.8 694
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Landscape Variables

Landscape variables associated with the drainage area for each bioassessment site sampled in
WY 2018 are presented in Table 2.9. Landscape variables include: percent urban area, percent
impervious area, total number of road crossings, and road density (road length/watershed area).
The total drainage area and CSCI scores are presented for comparison. Based on the simple
regression models, the strongest relationships between CSCI scores and landscape variables
were for impervious area (r? = 0.55, p value < 0.015) and road density (r? = 0.47, p value < 0.03)
(Figure 2.7). The same two landscape variables were poorly correlated with the ASCI scores

(not shown)

Table 2.9. Landscape variables for watershed areas of the 10 bioassessment sites sampled in San Mateo

County during WY 2018.
: Drainage Road Road
Séz;t(lj%n Creek Name SCcSoCrIe Area Plj)rrg::t ImPeerrch;gLs Crossings | Density
(km2) P Watershed | (km/km2)
202R00584 | Pilarcitos Creek 0.86 23 0% 1% 1 0.4
202R00614 | Pescadero Creek 1.17 107 0% 1% 45 1.4
202R03404 | San Pedro Creek 0.65 13 23% 13% 19 2.8
202R03656 | Pilarcitos Creek 0.71 46 1% 2% 17 0.7
202R03880 | La Honda Creek 0.99 3 10% 4% 0 2.4
202R03916 | San Pedro Creek 0.68 20 26% 15% 24 35
204R03508 | Mills Creek 0.35 3 91% 47% 4 11.8
204R03528 | San Mateo Creek 0.60 81 10% % 38 24
205R03624 | Bear Creek 1.20 7 6% 3% 1 11
205R03864 | Hamms Gulch 1.14 1 0% 1% 0 0.9
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Figure 2.7. CSCl scores compared to landscape variables (percent impervious and road density) for 10
bioassessment sites sampled in San Mateo County in WY 2018.
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Physical Habitat

Scores for eleven physical habitat metrics that were generated from the physical habitat data
collected at bioassessment sites in WY 2018 are listed in Table 2.10. Based on the simple
regression models, the strongest relationships between CSCI scores and physical habitat were
for Evenness Flow Habitat (r? = 0.52, p-value <0.02) and negatively correlated with Mean
Filamentous Algae Cover (r? = 0.41, p-value < 0.05) (Figure 2.8). The same two landscape
variables were less correlated with the ASCI scores (not shown).

R’=0.52 -
p-value =0.0186 P
-

CSCI Score
\

004
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Evenness Flow Habitat Metric Score

CSCl Score
1
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~

0.0

0 2
Mean Filamentous Algae Cover (%)

Figure 2.8. CSCI Scores compared to PHAB metric scores (Evenness Flow Habitat and Mean
Filamentous Algae Cover) for 10 bioassessment sites sampled in San Mateo County in WY 2018.
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Water Chemistry (Nutrients)

Nutrient and conventional analyte concentrations measured in water samples collected at ten
bioassessment sites in San Mateo County during WY 2018 are listed in Table 2.11. There were
no water quality objective exceedances for water chemistry parameters.

Total nitrogen concentrations ranged from 0.22 to 1.1 mg/L. Total phosphorus concentrations
ranged from <0.01 to 0.12 mg/L. Neither of the nutrient parameters were correlated with CSCI
or hybrid ASCI scores.

In an effort to assess whether nutrient concentrations (measured during bioassessments) are
affecting indicators of biomass (i.e., chlorophyll a, ash free dry mass, percent algae cover),
simple regression models were run. Neither of the biomass indicators were correlated with
algae cover or nutrients for the WY 2018 dataset.
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Table 2.10. Scores for 11 PHAB metrics calculated from physical habitat data collected at ten probabilistic sites in San Mateo County during WY 2018.

. . : " Human
Channel Morphology Habitat Complexity and Cover Substrate Size and Composition Disturbance
] Shannon . Shannon Percent .
Code | Score | ofiow | rast | DWestyor | Newral | pte | REUEN |l | Dversivof | Pecent | substrate | LT
; Aquatic Shelter Natural Gravel - Smaller :
Habitat Water of Habitat Cover us Algae | Sumof3 Substrate Substrate Coarse than Sand Disturbance
Types ! Reach Types ! Cover Layers ! Types Types . (<2 mm)? Index
202R00584 0.86 0.7 66 1.6 81 0 45 0.9 1.7 25 42 2.7
202R00614 1.17 0.6 74 1.9 21 7 105 0.9 1.6 39 19 17
202R03404 0.65 0.8 48 17 44 11 94 0.8 17 22 29 2.5
202R03656 0.71 05 78 15 77 1 96 0.8 1.2 17 65 31
202R03880 0.99 1.0 44 15 66 1 234 0.7 15 32 32 0.6
202R03916 0.68 0.6 10 1.6 26 0 102 0.8 15 44 32 2.5
204R03508 0.35 0.0 0 0.9 17 49 59 0.8 1.4 34 17 5.3
204R03528 0.60 0.8 67 1.8 35 19 71 0.9 15 30 44 2.3
205R03624 1.20 1.0 55 1.6 39 8 157 0.9 1.6 30 22 4.3
205R03864 1.14 0.9 36 14 29 0 145 0.9 1.7 30 27 0.0

10ne of the five metrics used for development of the Index for Physical Habitat Integrity (IPI)
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Table 2.11. Nutrient and conventional constituent concentrations in water samples collected at ten sites in San Mateo County during WY 2018. No
water quality objectives were exceeded. See Table 2.1 for WQO values.

Water Quality Objective: NA 0.025b 2502 NA NA 102 NA NA NA NA NA NA NA
202R00584 | Pilarcitos Creek 0.03 <0.001 23 26 2 0.46 0.003J 0.31 0.77 0.02 0.08 32.38 0
202R00614 | Pescadero Creek 0.05 0.001 38 48 30 0.06 0.001J 0.44 0.50 0.10 0.12 12.38 32
202R03404 | San Pedro Creek 0.05 0.001 26 43 10 0.49 0.007 0.44 0.94 0.02 <0.007 0.95 12
202R03656 | Pilarcitos Creek 0.04 <0.001 33 40 <25 0.85 0.003J 0.26 1.11 0.04 0.08 0.00 1
202R03880 | La Honda Creek 0.77 0.021 22 19 12 0.09 <0.001 0.13 0.22 0.02 0.01 1.90 0
202R03916 | San Pedro Creek 0.08 0.002 28 58 9 0.50 0.006 0.35 0.86 0.03 <0.007 40.00 2
204R03508 | Mills Creek 0.04 0.001 51 38 86 0.11 0.002 J 0.4 0.51 0.05 0.03 7.62 40
204R03528 | San Mateo Creek 0.07 0.001 16 33 14 0.14 0.001J 0.35 0.49 0.01 <0.007 2.86 8
205R03624 | Bear Creek 0.03 0.001 17 64 31 0.16 <0.001 0.35 0.51 0.09 0.10 0 3
205R03864 | Hamms Guich 0.77 0.009 33 92 <3.0 0.10 <0.001 0.35 0.45 0.09 0.09 0 0
Number of exceedances NA 0 0 NA NA 0 NA NA NA NA NA NA NA

NA = Not Applicable

J = The reported result is an estimate.
a Chloride and nitrate WQOs only apply to waters with MUN designated Beneficial Uses.

b This threshold is an annual median value and is not typically applied to individual samples.
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3.0 Continuous Water Quality Monitoring

3.1 Introduction

During WY 2018 water temperature and general water quality were monitored in compliance
with Creek Status Monitoring Provisions C.8.d.iii — iv of the MRP. Monitoring was conducted at
selected sites using a targeted design based on the directed principle?® to address the following
management questions:

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

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

The first management question is addressed primarily through evaluation of water quality results
in the context of existing aquatic life uses. Temperature and general water quality data were
evaluated for potential impacts to different life stages and overall population of fish community
present within monitored reaches.

The second management question is addressed primarily through the evaluation of targeted
data with respect to water quality objectives and thresholds from published literature. Sites
where exceedances occur may indicate potential impacts to aquatic life or other beneficial uses
and are considered as candidates for future Stressor/Source Identification projects.

3.2 Study Area

In compliance with the MRP, temperature was monitored at four sites, and general water quality
was monitored at two sites. The targeted monitoring design focuses on sites selected based on
the presence of significant fish and wildlife resources as well as historical and/or recent
indications of water quality concerns.

3.2.1 Temperature and General Water Quality

Continuous (hourly) temperature measurements were recorded from April 5 through September
25, 2018, at five locations?® in San Pedro Creek. Continuous (15-minute) general water quality
measurements (temperature, dissolved oxygen, pH, specific conductance) were recorded at two
of the temperature stations during two two-week sampling events (Events 1 and 2). Sample
Event 1 occurred from May 4 through May 17, 2018. Sample Event 2 occurred from August 10
through August 21, 2018. The same locations were monitored for continuous temperature and
water quality as part of MRP Creek Status Monitoring during WY 2017. Temperature and
general water quality monitoring stations for both years are illustrated in Figure 3.1.

San Pedro Creek, located in the City of Pacifica, was targeted for temperature and general
water quality monitoring because it contains the northern-most population of naturally producing
steelhead trout (Oncorhynchus mykiss) in San Mateo County (Titus et al. 2010). The San Pedro
Creek watershed is approximately 8 square miles and encompasses the urban communities of

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

19 smcwpPppP typically monitors water temperature at more stations than the MRP requires to mitigate for potential
equipment loss.
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Linda Mar, Sun Valley and Park Pacifica. The majority of South and Middle Fork subwatersheds
are located within the undeveloped and public lands of San Pedro Valley County Park; these
sub-watersheds account for approximately 25% of the total watershed area.

Although degradation of physical habitat and the presence of fish barriers such as bridge
culverts may threaten the steelhead population in San Pedro Creek, restoration efforts are
helping to reestablish and enhance habitat. For example, in 2005 the City of Pacifica removed
a fish passage and migration barrier at Capistrano Avenue Bridge and restored approximately
1,300 linear feet of channel. The City also implemented the San Pedro Creek Flood Control
Project which reconstructed a meandering channel and active floodplain in the lower 3,100-feet
of San Pedro Creek.

In WY 2018, SMCWPPP conducted bioassessment monitoring at two locations on San Pedro
Creek: one near the mouth of creek and one just upstream of the confluence with Brooks Creek
(also known as the Sanchez Fork) (Figure 3.1). CSCI scores were in the “likely altered”
condition categories. In WY 2015, SCMWPPP conducted bioassessment monitoring farther up
in the watershed at two locations on the Middle Fork of San Pedro Creek. CSCI scores were in
the “possibly intact” and “likely intact” stream condition categories. The mouth of San Pedro
Creek was also targeted for wet weather Pesticides and Toxicity monitoring in WY 2018 (see
Section 6.0) and dry weather Pesticides and Toxicity monitoring in WY 2017.
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Figure 3.1. Continuous temperature and water quality stations in the San Pedro Creek watershed, San
Mateo County, WY 2018.
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3.3 Methods

Water quality data were collected in accordance with SWAMP-comparable methods and
procedures described in the BASMAA RMC SOPs (BASMAA 2016b) and associated QAPP
(BASMAA 2016a). Data were evaluated with respect to the MRP Provision C.8.d “Follow-up”
triggers for each parameter.

3.3.1 Continuous Temperature

Digital temperature loggers (Onset HOBO Water Temp Pro V2) programmed to record data at
60-minute intervals. The loggers were deployed at targeted sites from April 5 through
September 25, 2018. Procedures used for calibrating, deploying, programming and
downloading data are described in RMC SOP FS-5 (BASMAA 2016b).

3.3.2 Continuous General Water Quality

Water quality monitoring equipment recording dissolved oxygen, temperature, conductivity, and
pH(YSI 6600 data sondes) were programmed to record data at 15-minute intervals. The sondes
were deployed at targeted sites for two 2-week periods: once during spring season (Event 1)
and once during summer season (Event 2) in 2018. Procedures used for calibrating, deploying,
programming and downloading data are described in RMC SOP FS-4 (BASMAA 2016b).

3.3.3 Data Evaluation

Continuous temperature and water quality data generated during WY 2018 were analyzed and
evaluated to identify potential stressors that may be contributing to degraded or impacted
biological conditions, including exceedances of water quality objectives. Provision C.8.d of the
MRP identifies trigger criteria as the principal means of evaluating the creek status monitoring
data to identify sites where water quality impacts may have occurred. Sites with targeted
monitoring results exceeding the trigger criteria are identified as candidate SSID projects. The
relevant trigger criteria for continuous temperature and water quality data are listed in Table 3.1.

Table 3.1. Water Quality Objectives and thresholds used for trigger evaluation.

Monitoring o . .
Parameter Objective/Trigger Threshold Units | Source

Two or more weekly average

temperatures exceed the MWAT of

17.0°C for a Steelhead stream, or when o .
Temperature 20% of the results at one sampling station C MRP Provision C.8.d.iii.

exceed the instantaneous maximum of

24°C.
General Water 20% of results at each monitoring site exceed one or more established standard or
Quality Parameters | threshold - applies individually to each parameter
Conductivity 2000 lrjnS/C MRP Provision C.8.d.iii.
Dissolved Oxygen WARM < 5.0, COLD < 7.0 mg/L | SF Bay Basin Plan Ch. 3, p. 3-4
pH >6.5<851 pH SF Bay Basin Plan Ch. 3, p. 3-4
Temperature Same as Temperature (See Above)

1 Special consideration will be used at sites where imported water is naturally causing higher pH in receiving waters.
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3.4 Results and Discussion

The section below summarizes results from continuous temperature and water quality
monitoring conducted during WY 2018. Conclusions and recommendations for this section are
presented in Section 7.0.

3.4.1 Continuous Temperature

Temperature loggers were deployed at five sites in the San Pedro Creek watershed on April 5,
checked and downloaded on June 21, and removed on September 25, 2018. During the field
check in June, the temperature logger at site 202SPE019 was not recovered, and another
logger was re-deployed. As a result, only 13 weeks of data were recorded at that site.

Summary statistics for continuous water temperature data collected at the five sites are listed in
Table 3.2. None of the recorded temperatures exceeded the instantaneous maximum
temperature trigger of 24°C.

Table 3.2 Descriptive statistics for continuous water temperature measured between April 5 through
September 25, 2018 at five sites in San Pedro Creek, San Mateo County.

Site ID

(202SPE) 019 040 050 070 085

Start Date 6/21/2018 | 4/5/2018 | 4/5/2018 | 4/52018 | 4/5/2018

End Date 01242018 | 9/25/2018 | 9/25/2018 | 9/25/2018 | 9/25/2018

Minimum 11.4 10.9 113 9.4 9.0
S | Median 15.2 14.2 14.2 13.1 13.3
© | Mean 15.3 14.3 14.2 13.1 13.3
§ Maximum 18.9 17.9 17.0 16.0 18.0
£ | Max 7-day mean 16.7 16.1 15.7 14.7 15.9
" r’:'qgs'z‘:é‘%de”ni) 2204 4149 4150 4148 4149
# Measurements > 24°C 0 0 0 0 0

Maximum Weekly Average Temperature (MWAT) values were calculated for each of the five
monitoring sites (Table 3.3). Consistent with MRP requirements, the MWAT was calculated for
non-overlapping, seven-day periods. The MWAT values across all the sites ranged from 10.7 °C
to 13.4 °C during the month of April to 13.3 °C to 15.7°C during the month of August. Time
series plots of the MWAT values are shown for all five sites in San Pedro Creek (Figure 3.2).
Similar to the results from WY 2017, the MWAT trigger was never exceeded at any of the sites.
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Table 3.3. MWAT values for water temperature data collected at five stations monitored
in San Pedro Creek watershed, WY 2018. MRP trigger is 17°C.

Station 202SPEOQ19 | 202SPE040 | 202SPE050 | 202SPEQ070 | 202SPE085

Date Maximum Weekly Average Temperature (°C)

4/5/2018 13.1 13.1 12.1 11.9
4/12/2018 12.3 12.4 11.0 10.7
4/19/2018 12.8 12.9 115 111
4/26/2018 13.3 13.4 12.1 11.7
5/3/2018 135 13.6 12.2 11.9
5/10/2018 13.8 13.9 12.6 12.4
5/17/2018 13.4 13.6 12.4 12.0
5/24/2018 13.8 13.8 12.6 12.3
5/31/2018 13.7 13.7 12.4 12.2
6/7/2018 14.0 14.0 12.9 12.7
6/14/2018 14.2 14.1 13.0 13.1
6/21/2018 14.8 145 14.3 13.2 13.4
6/28/2018 15.4 14.9 14.6 13.6 13.9
7/5/2018 15.8 15.2 14.9 13.8 145
7/12/2018 16.3 15.7 15.3 14.3 15.3
7/19/2018 16.7 16.1 15.7 14.7 15.9
7/26/2018 14.6 14.6 14.6 13.7 14.4
8/2/2018 14.7 14.4 14.3 13.3 13.8
8/9/2018 15.4 14.9 14.8 13.8 14.3
8/16/2018 15.5 15.2 15.0 14.0 14.7
8/23/2018 15.7 15.3 15.2 14.2 14.9
8/30/2018 15.3 15.2 15.1 14.0 14.7
9/6/2018 14.6 14.4 14.4 13.3 135
9/13/2018 14.7 14.6 14.6 13.6 13.9
9/20/2018 13.3 13.4 12.2 11.9
Total Weeks 13 25 25 25 25

MWAT >17 0 0 0 0 0
% Exceed 0% 0% 0% 0% 0%

> MRP Trigger N N N N N
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Figure 3.2. Maximum Weekly Average Temperature (MWAT) values calculated for water temperature

collected at five sites in San Pedro Creek over 26 weeks of monitoring in WY 2018. The MRP trigger
(17°C) is shown for comparison.

Water temperature data, calculated as a daily average, for monitoring sites in San Pedro Creek
collected during WY 2018, are shown in Figure 3.3. Daily average temperatures for data
collected in WY 2017 are also presented for comparison. In WY 2018, water temperatures
generally increased from the start of the monitoring period through the end of August followed
by a slow decline in early September. Water temperatures showed a similar pattern in 2017,
with the exception of a period of high temperatures observed during the month of September,

reflecting the occurrence of a heatwave that exhibited some of the highest air temperatures on
record.
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Figure 3.3 Water temperature, shown as daily average, collected between April and
September 2017 and 2018 at five sites in San Pedro Creek, San Mateo County.?

20 Datalogger at site 019 was not recovered during field check in June; data was collected June
— September.
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Instantaneous water temperatures collected at monitoring sites in San Pedro Creek for both
years, are presented as bean plots in Figure 3.4. The pattern for water temperatures across all

sites was relatively consistent for both years, with the median temperature generally increasing
with decreasing site elevation.

Lo
(8]

AAas St

Temperature (°C)
15
|

10
|

0o 2017
W 2018
P ---- Instantaneous maximum (24°C)
1 1 1 1 1
2025PE019 2025PE040 2025PE050 2025PEOT0 2025PE085

Figure 3.4. Water temperature data, presented as bean plots, collected between April and
September at five sites in San Pedro Creek during WY 2017 and WY 2018. Solid black lines
indicate median temperature.

The Basin Plan (SFRWQCB 2017) designates several Beneficial Uses for San Pedro Creek that
are associated with aquatic life uses, including COLD, WARM, MIGR, SPWN and RARE (Table
1.4). Rearing and spawning habitat for steelhead trout is supported predominantly though the
habitat of the protected Middle Fork San Pedro Creek. The restored section of the main stem of
the creek is best suited for rearing to smolt size. Measured water quality and temperature are
likely not limiting factors for steelhead trout in San Pedro Creek.
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3.4.2 General Water Quality

Summary statistics for general water quality measurements collected at the two stations in San
Pedro Creek are listed in Table 3.4. Station locations are mapped in Figure 3.1. For Event 1,
sondes were deployed on May 4 and retrieved on May 17, 2018. For Event 2, sondes were
deployed on August 10 and retrieved on August 21, 2018.

Table 3.4. Descriptive statistics for continuous water temperature, dissolved oxygen, pH, and specific
conductance measured at two San Pedro Creek sites in San Mateo County during WY 2018. Data were
collected every 15 minutes over a two 2-week time periods during May (Event 1) and August (Event 2).

202SPE040 202SPEO070
Parameter Data Type Eventl | Event2 | Eventl | Event2
WY18 WY18 WY18 WY18

Minimum 12.1 13.7 10.9 11.6

Median 13.6 15.1 12.4 14
Tem(poeé;"t”re Mean 13.7 15.1 12.4 13.8
Maximum 15.6 16.8 139 15.1

% > 24 0% 0% 0% 0%

Minimum 9.7 8.7 10.2 9.8

, Median 10.3 9.4 10.6 10
Dissolved Mean 10.3 9.4 10.6 10

Oxygen (mg/L) :

Maximum 10.7 9.9 11 10.6

%<7 0% 0% 0% 0%

Minimum 7.99 1.7 7.57 7.68

Median 8.19 7.9 7.87 7.78

pH Mean 8.18 7.89 7.87 17.77
Maximum 8.3 8.07 7.95 7.9

%<6.50r>85 0% 0% 0% 0%

Minimum 438 390 266 218

Specific Median 464 399 273 225
Conductivity Mean 464 401 273 226
(uSicm) Maximum 475 490 283 235
% > 2000 0% 0% 0% 0%

Total number of data points (N) 1229 1039 1191 858

Time series plots of the data for Event 1 and Event 2 are shown in Figures 3.5 and 3.6,
respectively. MRP trigger thresholds are shown for reference. Water temperature distributions
during Event 2 during WY 2017 and WY 2018 are plotted in Figure 3.7.
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Figure 3.5 Continuous water quality data (temperature, specific conductance, pH, and dissolved oxygen)
collected during May 4 — May 17, 2018 (Event 1) at two sites in San Pedro Creek watershed.
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Figure 3.6 Continuous water quality data (temperature, specific conductance, pH, and dissolved oxygen)
collected during August 10 — 20, 2018 (Event 2) at two sites in San Pedro Creek watershed.
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Temperature

Water temperatures recorded by the sondes never exceeded the 24°C MRP trigger threshold
for instantaneous maximum temperature at either site for both sampling events (Figures 3.5 and
3.6). The water temperature data collected by temperature loggers were used to evaluate
MWAT (see previous section). As previously stated, the MWAT threshold of 17°C was not
exceeded at any of the San Pedro Creek stations.

Specific Conductivity

Specific conductance measurements did not exceed the MRP trigger of 2000 ps/cm during
either sampling event. Conductivity was slightly higher at the downstream station (202SPE040)
compared to the upstream station (202SPEO070). (Figures 3.5 and 3.6). The site is located in a
more urbanized part of the creek, and run-off from the surrounding land uses may contribute to
the higher specific conductance.

pH

During the two sampling events, all pH measurements fell within the Basin Plan WQOs for pH
(< 6.5 and/or > 8.5). Similar to specific conductance, the pH was slightly higher at the
downstream site (202SPE040) compared to the upstream station (202SPEQ70) (Figures 3.5
and 3.6).

Dissolved Oxygen

Dissolved oxygen (DO) concentrations were above the Basin Plan minimum WQOs for WARM
(5.0 mg/L) and COLD (7.0 mg/L) at both sites during both sampling events. DO concentrations
were similar at both locations, ranging between 8.7 mg/L and 11.0 mg/L (Figures 3.5 and 3.6).
The high concentrations are likely a result of the consistent flows observed at both locations
during WY 2017, which are supported by several springs in the upper watershed.
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4.0 Pathogen Indicator Monitoring

4.1 Introduction

During WY 2018, pathogen indicators were monitored in compliance with Creek Status
Monitoring Provision C.8.d.v of the MRP. Monitoring was conducted at sites selected using a
targeted design based on the directed principle to address the following management question:

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

This management question is addressed primarily through the evaluation of targeted data with
respect to trigger thresholds identified in the MRP. Sites where exceedances occur may
indicate potential impacts to aquatic life or other beneficial uses and are considered as
candidates for future Stressor/Source ldentification projects.

4.2 Study Area

In compliance with Provision C.8.d.v of the MRP, pathogen indicator samples were collected
during one sampling event (July 27, 2018) at five sites. The selection of sites was based on
information on previous sampling results showing high bacteria concentrations that was
provided by San Mateo County Parks staff (Figure 4.1). All sites were located in the Pescadero
Creek watershed in the vicinity of Memorial County Park. Two sites were located on tributaries
to Pescadero Creek: Jones Gulch (202PES150) and McCormick Creek (202PES142). Three
sites were located on the main stem of Pescadero Creek upstream and downstream of the
confluences with the two sampled tributaries. The sites were selected with coordination from
San Mateo County Park staff to characterize geographic patterns of pathogen indicator
densities within the Pescadero Creek watershed.
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Figure 4.1. Pathogen indicator monitoring sites in WY 2018, Pescadero Creek Watershed.

4.3 Methods

Pathogen indicator data were collected during the dry season in accordance with SWAMP-
comparable methods and procedures described in the BASMAA RMC SOPs (BASMAA 2016b)
and associated QAPP (BASMAA 2016a). Sampling techniques for pathogen indicators
(enterococci and E. coli) include direct filling of containers (or use of intermediate sampling
containers) and transfer of samples to analytical laboratories within specified holding time
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requirements. Procedures used for sampling and transporting samples are described in RMC
SOP FS-2 (BASMAA 2016b).

Pathogen indicator data generated during WY 2018 were evaluated with respect to MRP
Provision C.8.d.v “Followup” triggers to identify potential impacts to water contact recreation
(REC-1). The relevant trigger criteria for pathogen indicator data is based on USEPA (2012)
recommended statistical threshold value for an estimated illness rate of 36 per 1000 primary
contact recreators. For E. coli, the trigger threshold is 410 cfu/100 mL. For enterococcus, the
trigger threshold is 130 cfu/100 mL. Sites with monitoring results exceeding the trigger criteria
are identified as candidate SSID projects.

4.4 Results and Discussion

The section below summarizes results from pathogen indicator monitoring conducted during WY
2018. Conclusion and recommendations for this section are presented in Section 7.0.

Pathogen indicator (E. coli and enterococci) densities measured in grab samples collected on
July 27, 2018 are listed in Table 3.1. Stations are mapped in Figure 4.1. There were no
measurements that exceeded the MRP trigger for E. coli; however, two samples exceeded the
MRP trigger for enterococci. The enterococci trigger exceedances were observed in McCormick
Creek (202PES142) and Pescadero Creek at Memaorial Park downstream of the McCormick
confluence (202PES138). These sites will be added to the list of candidate SSID sites. It
appears likely that McCormick Creek discharges were affecting water quality in Pescadero
Creek on July 27, 2018. Potential sources of pathogen indicators include, but are not limited to,
pet waste, wildlife, bacterial growth within the creekbed and conveyance systems, and leaking
public and private sewer lines or onsite wastewater treatment systems.

It is important to recognize that pathogen indicators do not directly represent actual pathogen
concentrations and do not distinguish among sources of bacteria. Testing water samples for
specific pathogens is generally not practical for a number of reasons (e.g., concentrations of
pathogens from fecal contamination may be small and difficult to detect but still of concern,
laboratory analysis is often difficult and expensive, and the number of possible pathogens to
potentially test for is large). Therefore, the presence of pathogens is inferred by testing for
“pathogen indicator” organisms. The USEPA recommends using E. coli and enterococci as
indicators of fecal contamination based on historical and recent epidemiological studies (USEPA
2012). The USEPA pathogen indicator thresholds were derived based on human recreation at
beaches receiving bacteriological contamination from human wastewater, and may not be
applicable to conditions in urban creeks which do not receive wastewater treatment plant
discharges. Furthermore, although animal fecal waste contributes to the pathogen indicator
load, it is much less likely to contain pathogens of concern to human health than human
sources. In most cases, it is the human sources that are associated with REC-1 health risks
rather than wildlife or domestic animal sources (USEPA 2012). As a result, the comparison of
pathogen indicator results to pathogen indicator thresholds may not be appropriate and should
be interpreted cautiously.

The State Water Board recently (August 7, 2018) adopted new WQOSs for E. coli and
enterococci based on USEPA (2012) criteria. The new WQOs, which are based on an estimated
illness rate of 32 per 1000 primary contact recreators, will become effective upon approval by
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the Office of Administrative Law and the USEPA. 2! For freshwaters (i.e., salinity equal to or less
than 1 part per thousand (ppth) 95 percent of the year), the six-week rolling geometric mean of
E. coli must not exceed 100 cfu/100 mL; and the statistical threshold value (STV) of 320 cfu/100
mL must not be exceeded by more than 10 percent of samples collected in a calendar month.
For marine and brackish waters (i.e., salinity greater than 1 ppth more than 5 percent of the
year), the six-week rolling geometric mean of enterococci must not exceed 30 cfu/100 mL; and
the STV of 110 cfu/100 mL must not be exceeded by more than 10 percent of samples collected
in a calendar month. These thresholds are included in Table 3.1 for reference.

Table 4.1. Enterococci and E. coli levels measured in San Mateo County during WY 2018 (July 27, 2018).

Enterococci E. Coli
Site ID Creek Name Site Name (cfu/200ml) (cfu/200ml)
(MPN/100ml)! (MPN/100ml)*
MRP Trigger Threshold (USEPA 2012; 36 per 1000 recreators) 130 410
Newly Adopted WQO (based on 32 per 1000 recreators) 110 320
202PES154 | Pescadero Creek | cscadero Creek Upstream of 43 30
Jones Gulch
202PES150 |  Jones Guich | J0nes Gulch Upstream of 36 ND
Confluence
202PES144 | Pescadero Creek Pescade'ro Creek Upstream of 42 19
McCormick Creek
202PES142 | McCormick Creek | Mccormick Creek Upstream of 816 153
Confluence
202PES138 | Pescadero Creek EZ;? adero Creek at Memorial 435 14

21 see http://www.waterboards.ca.gov/bacterialobjectives/ for more information.
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5.0 Chlorine Monitoring

5.1 Introduction

Chlorine is added to potable water supplies and wastewater to kill microorganisms that cause
waterborne diseases. However, the same chlorine can be toxic to the aquatic species.
Chlorinated water may be inadvertently discharged to the MS4 and/or urban creeks from
residential activities, such as pool dewatering or over-watering landscaping, or from municipal
activities, such as hydrant flushing or water main breaks.

In compliance with Provision C.8.d.ii of the MRP and to assess whether chlorine in receiving
waters is potentially toxic to aquatic life, SMCWPPP field staff measured total and free chlorine
residual in creeks where bioassessments were conducted. Total chlorine residual is comprised
of combined chlorine and free chlorine, and is always greater than or equal to the free chlorine
residual. Combined chlorine is chlorine that has reacted with ammonia or organic nitrogen to
form chloramines, while free chlorine is chlorine that remains unbound.

5.2 Methods

In accordance with the BASMAA RMC Creek Status and Long-Term Trends Monitoring Plan
(BASMAA 2012), WY2018 field testing for free chlorine and total chlorine residual was
conducted at all ten probabilistic sites concurrent with spring bioassessment sampling (May).
Probabilistic site selection methods are described in Section 2.0.

Field testing for free chlorine and total chlorine residual conformed to methods and procedures
described in the BASMAA RMC SOPs (BASMAA 2016b), which are comparable to those
specified in the SWAMP QAPP. Per SOP FS-3 (BASMAA 2016b), water samples were
collected and analyzed for free and total chlorine using a Pocket Colorimeter™ Il and DPD
Powder Pillows, which has a manufacturer reported method detection limit of 0.02 mg/L. If
concentrations exceed the MRP trigger criteria of 0.1 mg/L, the site was immediately resampled.
Per Provision C.8.d.ii(4) of the MRP, “if the resample is still greater than 0.1 mg/L, then
Permittees report the observation to the appropriate Permittee central contact point for illicit
discharges so that the illicit discharge staff can investigate and abate the associated discharge
in accordance with its Provision C.5.e — Spill and Dumping Complaint Response Program.”

5.3 Results and Discussion

The section below summarizes results from chlorine monitoring conducted during WY 2018.
Conclusion and recommendations for this section are presented in Section 7.0.

In WY 2018, SMCWPPP monitored the ten probabilistic sites for free chlorine and total chlorine
residual. These measurements were compared to the MRP trigger threshold of 0.1 mg/L.
Results are listed in Table 5.1. The trigger thresholds for free chlorine and total chlorine residual
were not exceeded during sampling in WY2018. This indicates that the chlorine levels in the
sampled creeks were not of concern during this time frame.

For unknown reasons, the free chlorine result was greater than the total residual chlorine result
at one station (202R03624). Potential causes for these inverted results include matrix
interferences and colorimeter user error. According to Hach, the supplier of the equipment and
reagents, the free chlorine could have false positive results due to a pH exceedance of 7.6
and/or an alkalinity exceedance of 250 mg/L. The pH was measured concurrently with the
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chlorine sample, but alkalinity was not measured. The pH measured concurrently with chlorine
at station 202R03624 exceeded 7.6, which have resulted in a false positive for the free chlorine
measurement. It is unlikely that the higher free chlorine readings were caused by user error.
The field crew is well trained and aware of potential problems with this testing method, such as
wait times between adding reagents and taking the readings and separating the free chlorine
and total residual chlorine samples. Overall, the cause of the inverted free chlorine and total
chlorine residual results (compared to expected) is unknown. However, it should be noted that
colorimetric field instruments are generally not capable of providing accurate measurements of
free chlorine and total chlorine residual below 0.13 mg/L, regardless of the method detection
limit provided by the manufacturer. For this reason, the Statewide General Permit for drinking
Water Discharges (Order WQ 2014-0194-DWQ) uses 0.1 mg/L as a reporting limit for field
measurements of total chlorine residual.

Table 5.1. Summary of SMCWPPP chlorine testing results compared to MRP trigger of 0.1 mg/L, WY 2018.

Station Freg Total Re_sidual I%I.ergegegf

Code Date Creek Chlormlg Chlorlqg Threshold?

(mg/L)" (mg/L)* 0.1 malLy
202R00614 | 5/14/2018 | Pescadero Creek 0.03 0.05 No
202R00584 | 5/15/2018 Pilarcitos Creek <0.02 <0.02 No
202R03656 | 5/15/2018 | Pilarcitos Creek <0.02 <0.02 No
204R03508 | 5/16/2018 Mills Creek <0.02 <0.02 No
204R03528 | 5/16/2018 | San Mateo Creek 0.03 0.03 No
202R03404 | 5/17/2018 | San Pedro Creek <0.02 <0.02 No
202R03916 | 5/17/2018 | San Pedro Creek <0.02 0.06 No
205R03624 | 5/21/2018 Bear Creek 0.07 0.01 No
202R03880 | 5/22/2018 | La Honda Creek NS NS NA
205R03864 | 5/22/2018 Hamms Gulch NS NS NA

1The method detection limit is 0.02 mg/L; however, the Statewide General Permit for Drinking Water Discharges (Order WQ 2014-
0194-DWQ) uses 0.1 mg/L as a reporting limit (minimum level) for field measurements of total chlorine residual.

2The MRP trigger threshold of 0.1 mg/L applies to both free chlorine and total chlorine residual measurements

NS= Not Sampled due to failed battery in Pocket Colorimeter™ Il instrument. NA = Not Applicable.

A total of 70 stations have been monitored by SMCWPPP for free chlorine and total chlorine
residual between WY 2012 and WY 2018 in compliance with MRP 1.0 and MRP 2.0. Occasional
exceedances were recorded throughout the years and addressed by the appropriate follow-up
process. Figure 4.1 maps of all the samples stations with their associated results. The results
exceeding the 2015 MRP 20 trigger threshold of 0.1 mg/L are shown in red. The results
exceeding 2009 MRP trigger threshold of 0.08 mg/L (but below the MRP 2.0 trigger) are shown
in orange. All the results equal to or below 0.08 mg/L are shown in green. Trigger exceedances
tend to occur in high order streams that flow through populated areas. The values range from
non-detectable levels of chlorine to 0.58 mg/L. The two highest results occurred on Atherton
Creek (WY 2017).
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Figure 5.1 Chlorine sample stations WY 2012 — WY 2018 in San Mateo County.
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6.0 Toxicity and Sediment Chemistry Monitoring

6.1 Introduction

Toxicity testing provides a tool for assessing the toxic effects (acute and chronic) of all
chemicals in samples of receiving waters or sediments, and allows the cumulative effect of the
pollutant present in the sample to be evaluated. Because different test organisms are sensitive
to different classes of chemicals and pollutants, several different organisms are monitored.
Sediment and water chemistry monitoring for a variety of potential pollutants conducted
synoptically with toxicity monitoring provides preliminary insight into the possible causes of
toxicity should they be found.

Provision C.8.g of the MRP requires both wet and dry weather monitoring of pesticides and
toxicity in urban creeks.

Dry Weather

SMCWPPP is required to conduct water toxicity and sediment chemistry and toxicity monitoring
at one location per year during the dry season, for each year of the permit term beginning in WY
2016. The permit provides examples of possible monitoring location types, including sites with
suspected or past toxicity results, existing bioassessment sites, or creek restoration sites. Dry
weather monitoring includes:

e Toxicity testing in water is required using five species: Ceriodaphnia dubia (chronic
survival and reproduction), Pimephales promelas (larval survival and growth),
Selenastrum capricornutum (growth), Hyalella azteca (survival) and Chironomus dilutes
(survival).

e Toxicity testing in sediment is required using two species: Hyella azteca (survival) and
Chironomus dilutes (survival).

e Sediment chemistry analytes include pyrethroids, fipronil, carbaryl, total polycyclic
aromatic hydrocarbons (PAHSs), metals, Total Organic Carbon (TOC), and sediment
grain size.

Wet Weather

The wet weather monitoring requirements include collection of water column samples during

storm events for toxicity testing (using the same five organisms required for dry weather toxicity
testing) and analysis of pyrethroids, fipronil, imidacloprid and indoxacarb??. The MRP states that
monitoring locations should be representative of urban watersheds (i.e., bottom of watersheds).

Provision C.8.q.iii.(3) requires a collective total of ten samples, with at least six samples
collected by WY 2018, if the wet weather monitoring is conducted by the RMC on behalf of all
Permittees. At the RMC Monitoring Workgroup meeting on January 25, 2016, RMC members
agreed to collaborate on implementation of the wet weather monitoring requirements. All ten wet
weather samples were collected in WY 2018 during a single storm event on January 8, 2018.

22 standard analytical methods for indoxacarb are not currently available. Indoxacarb analysis will not be
required until the water year following notification by the Executive Officer that a method is available.
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SCVURPPP and ACCWP each collected three samples, and SMCWPPP and CCCWP each
collected two samples.

6.2 Methods

6.2.1 Site Selection

In WY 2018, in compliance with MRP Provisions C.8.g.i and C.8.g.ii, water and sediment toxicity
and sediment chemistry samples were collected from one station during dry weather:
Cordilleras Creek in the City of San Carlos (see Figure 6.1). The site was selected to represent
mixed-land use in an urban watershed that is not already being monitored for toxicity or
pesticides by other programs, such as the SWAMP Stream Pollution Trends (SPoT) program.
The specific station within the watershed was identified based on the likelihood that they would
contain fine depositional sediments during dry season sampling and would be safe to access
during wet weather sampling. It is anticipated that SMCWPPP will select a different creek to
target for dry weather pesticides and toxicity monitoring in future years of the permit term with
the goal of building a geographically diverse dataset.

Additionally in WY 2018, in compliance with MRP Provision C.8.g.iii, water toxicity and
pesticides samples were collected from two sites during wet weather: San Pedro Creek in the
City of Pacifica and Cordilleras Creek near the City of San Carlos. San Pedro Creek was
selected because it was monitored for dry weather pesticides and toxicity in WY 2017.
Cordilleras Creek was selected because it was targeted for dry weather monitoring in WY 2018.
The goal was to compare dry and wet weather monitoring results.

6.2.2 Sample Collection

Water samples for pesticides and toxicity were collected using standard grab sampling methods.
The required number of labeled amber glass bottles were filled and placed on ice to cool to < 6C.
The laboratory was notified of the impending sampling delivery to meet sample hold times.
Procedures used for sampling and transporting water samples are described in SOP FS-2
(BASMAA 2016b).

Before conducting sediment sampling, field personnel surveyed the proposed sampling area for
appropriate fine-sediment depositional areas. Personnel carefully entered the stream to avoid
disturbing sediment at collection sub-sites. Sediment samples were collected from the top 2 cm
at each sub-site beginning at the downstream-most location and continuing upstream. Sediment
samples were placed in a compositing container, thoroughly homogenized, and then aliquoted
into separate jars for chemical or toxicological analysis using standard clean sampling
techniques (see SOP FS-6, BASMAA 2016b).

Sample were submitted to respective laboratories and field data sheets were reviewed per SOP
FS-13 (BASMAA 2016b). The laboratory responsible for analyzing water column pesticide
samples in WY 2018 (i.e., Physis Laboratory in Anaheim, CA) was selected by the RMC
because it is capable of conducting analyses with reporting limits below the maximum threshold
specified in MRP Provision C.8.g.iii.(1).
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Figure 6.1 Pesticide and toxicity sampling locations in San Mateo County during WY 2018.

6.2.3 Data Evaluation

Water and Sediment Toxicity

Data evaluation required by the MRP involves first assessing whether the samples are toxic to
the test organisms relative to the laboratory control treatment via statistical comparison using
the Test of Significant Toxicity (TST) statistical approach. For samples with toxicity (i.e., those
that “failed” the TST), the Percent Effect is evaluated. The Percent Effect compares sample
endpoints (survival, reproduction, growth) to the laboratory control endpoints. Follow-up
sampling is required if any test organism is reported as “fail” vis the TST approach and the
Percent Effect is = 50%. Both the TST result and the Percent Effect are determined by the
laboratory. If both the initial and follow-up sample are reported as “fail” with = 50% Percent
Effect, the site is added to the list of candidate SSID projects.

Sediment Chemistry

In compliance with MRP Provision C.8.g.iv, sediment sample results are compared to Probable
Effects Concentrations (PECs) and Threshold Effects Concentrations (TECs) as defined by
MacDonald et al. (2000). PEC and TEC quotients are calculated as the ratio of the measured
concentration to the respective PEC and TEC values from MacDonald et al. (2000). All results
where a PEC or TEC quotient is equal to or greater than 1.0 are identified and added to the list
of candidate SSID projects.
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PECs and TECs are listed in MacDonald et al. (2000) for total PAHs, rather than the individual
PAHSs that are reported by the laboratory. Total PAH concentrations were calculated by
summing the concentrations of 24 individual PAHs. Concentrations equal to one-half of the
respective laboratory method detection limits were substituted for non-detect data so that
calculations and statistics could be computed. Therefore, some of the TEC and PEC quotients
may be artificially elevated (and contribute to trigger exceedances) due to the method used to
account for non-detect data.

The TECs for bedded sediments are very conservative values that do not consider site specific
background conditions, and are therefore not very useful in identifying real water quality
concerns in receiving waters in the San Mateo County. All sites in the County are likely to have
at least one TEC quotient equal to or greater than 1.0. This is due to high levels of naturally-
occurring chromium and nickel in geologic formations (i.e., serpentinite) and soils that contribute
to TEC and PEC quotients. These conditions will be considered when making decisions about
SSID projects.

The current MRP does not require consideration of pyrethroid, fipronil, or carbaryl sediment
chemistry data for follow-up SSID projects, perhaps because pyrethroids are ubiquitous in the
urban environment and little is known about fipronil and carbaryl distribution. However,
SMCWPPP computed toxicity unit (TU) equivalents 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 concentrations. Therefore, the pesticide 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
constituent. Concentrations equal to one-half of the respective laboratory method detection
limits were substituted for non-detect data so that these statistics could be computed, potentially
resulting in artificially elevated results.

Water Chemistry

MRP Provision C.8.g.iv requires that chemical pollutant data from water and sediment
monitoring be compared to the corresponding water quality objectives in the Basin Plan for each
analyte sampled. If concentrations in the samples exceed their water quality objectives, then the
site at which the exceedances were observed will be added to the list of candidate SSID
projects. However, the Basin Plan does not contain numeric water quality objectives for the
chemical analytes encompassed within the wet weather pesticide monitoring.

Due to the lack of numeric thresholds for these analytes, the data collected during the WY 2018
wet weather pesticide monitoring cannot be assessed to determine if the sampled sites should
be added to the list of candidate SSID projects. However, there exist opportunities to compare
and integrate wet weather pesticide monitoring data collected for MRP purposes with other
similar data collected throughout the state. The California Department of Pesticide Regulation
(DPR) Surface Water Protection Program Monitoring (SWPP) is one of the largest pesticide
monitoring and management efforts currently being undertaken in California. Pesticide studies
conducted by DPR make use of aquatic benchmarks set by the United States Environmental
Protection Agency (USEPA) for many pesticide compounds, including all analytes targeted by

2 The LC50 is the concentration of a given chemical that is lethal on average to 50% of test organisms.
2No LC50 is published for carbaryl in sediment.
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MRP wet weather pesticide monitoring. DPR provides web access to a number of its monitoring
reports which contain detailed analyses of USEPA aquatic benchmark exceedance rates. MRP
pesticide data were compared to the USEPA benchmarks used by DPR to gain an
understanding of how San Mateo County data compare to the larger dataset being developed
by DPR; however, sites with USEPA aquatic benchmark exceedances were not added to the list
of candidate SSID projects on that basis alone. DPR also maintains the Surface Water
Database (SURF) to provide public access to quantitative pesticide data from a wide array of
surface water monitoring studies. This database could be queried in the future to allow the
leverage of DPR monitoring data in more complex analyses of MRP pesticide data.

6.3 Results and Discussion

Toxicity and pesticides monitoring results are described in the sections below. Conclusions and
recommendations are provided in section 7.0.

6.3.1 Toxicity

Table 6.1 provides a summary of toxicity testing results for WY 2018 dry weather water and
sediment samples. Table 6.2 provides a summary of toxicity testing results for WY 2018 wet
weather water samples. Based on the WY 2018 toxicity monitoring results, it is not necessary to
add Cordilleras Creek or San Pedro Creek to the list of potential SSID projects.

The dry weather water sample was significantly toxic to one of the five test organisms (C.
dilutus); however, the Percent Effect did not exceed the 50% threshold for follow-up. The cause
of the water toxicity is unknown. The sediment sample was not