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Program Task/Organization  

4.1 Involved Parties and Roles 

The Regional Monitoring Program for Water Quality in San Francisco Bay (RMP) is managed 

and operated by the San Francisco Estuary Institute (SFEI). SFEI was founded as a non-profit 

organization in 1986 to foster the development of the scientific understanding needed to protect 

and enhance the San Francisco Estuary. The governing body of SFEI is a Board of Directors 

composed of Bay Area scientists, environmentalists, regulators, local governments, and 

industries.  

Phil Trowbridge is the RMP Project Manager. He will be responsible for all aspects of 

monitoring components of this project including the organization of field staff, scheduling of 

sampling days, management of the SFEI in-house analysis, and interactions with the contract 

laboratories. 

Amy Franz is the SFEI Regional Data Center Manager. She will ensure that data submitted by 

subcontractor labs are timely, complete, and properly incorporated into the Regional Data Center 

database.  

Don Yee is SFEIôs Quality Assurance Officer (QAO). His role is to establish and oversee the 

quality assurance and quality control (QA/QC) procedures found in this QAPP, which include 

field and laboratory activities. The SFEI QAO will work with the Quality Assurance Officers for 

contracted analytical laboratories, reviewing and communicating all QA/QC issues contained in 

this QAPP to the laboratories. Contact information for laboratory staff is listed above. 

SFEI contracts with a number of laboratories that provide high quality analytical services. 

Qualifications for our labs generally include ISO (International Organization for Standardization) 

registration, National Environmental Laboratory Accreditation Program (NELAP) accreditation, 

and/or ELAP certification by the California Department of Public Health. Table 4-1 lists the 

laboratories that will provide analytical services for this version of the QAPP. The analytical 

laboratories will act as a technical resource to SFEI staff and management. The responsible 

personnel and contact information are listed in Table 3-1. 

4.2 Quality Assurance Officer Role 

The SFEI QAO shall not be directly involved in generation of any laboratory or field data and 

will review and assess all data acquisition procedures against QAPP requirements, reporting all 

findings and requests for corrective action to the Project Manager. The QAO may stop all 

actions, including those conducted by field staff or contract laboratories, if there are significant 

deviations from required practices or if there is evidence of a systematic failure. 

4.3 Persons Responsible for QAPP Update and Maintenance 

Changes and updates to this QAPP may be made after a review of the evidence for change by 

SFEIôs Project Manager and QAO, and with the concurrence on major changes by the RMP 

Technical Review Committee. SFEIôs QAO will be responsible for making the changes, 

submitting drafts for review, preparing a final copy, and submitting the final for signature. 
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Table 4-1 Analytical Laboratories and Services for 2018 Projects 

 

Analytical laboratory  Lab abbrev. Matrix  Analytical Services 

ALS Laboratory Group ALS 

Stormwater TOC 

Sediment 
Grain size, TOC, TN, Total 

Solids 

Applied Marine 

Sciences, Inc. 
AMS-CA 

 

Sediment 

Cruise logistics, field 

measurements 

Tissue (bivalve) 

SGS AXYS Analytical 

Services Ltd. 
SGS AXYS 

 

Sediment 

 

PAHs, PBDEs, PCBs, Fipronil, 

% solids 

Stormwater PCBs 

 

Tissue (bivalve) 

 

PAHs, % lipid, % moisture 

Tissue (bird egg) 
PAHs, PBDEs, PCBs. PFCs, % 

lipid, % moisture 

Brooks Applied Labs BA 

 

Sediment 

 

As, Se, Hg, MeHg, % solids 

Stormwater Mercury 

Tissue (bivalve) 
Selenium, total solids, % 

moisture 
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Analytical laboratory  Lab abbrev. Matrix  Analytical Services 

City and County of San 

Francisco Laboratory 
CCSF 

 

Sediment 

 

Trace elements 

(Al,Cd,Cu,Fe,Pb,Mn,Ni,Ag,Zn) 

and % solids 

Marine Pollution 

Studies Laboratory-

DFW 

MPSL-DFW Tissue (bird egg) Mercury, selenium, % moisture 

U.S. Geological Survey 

-  

Western Ecological 

Research Center 

USGS-WERC Tissue (bird egg) Mercury, % moisture 

US Geological Survey - 

Clean Water Science 

Center 

USCS-CWSC 
 

Stormwater 

 

Grainsize, SSC 
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Figure 4-1. Organizational Chart and Responsibilities 

 

Problem Definition/Background  

5.1 Problem Statement 

The Regional Monitoring Program for Water Quality in San Francisco Bay (RMP) was created 

to provide long-term monitoring information on ecosystem health in the Bay. The impetus for 

the program development was a resolution by the San Francisco Bay Regional Water Board to 

require dischargers in the Bay Area regulated under the National Pollution Discharge 

Elimination System (NPDES) program to participate in regional monitoring. Contribution to the 

Program constitutes compliance with the requirement to participate. Elimination of certain 

permit requirements for individual permits offset the requirement for continued participation. 

The RMP began as a pilot study in 1989 and has been collecting water, sediment, and biological 

tissue data since 1993. The Status and Trends component of the RMP routinely collects 

monitoring data on these environmental matrices.  The San Francisco Bay Regional Water 

Quality Control Board (Water Board) uses Status and Trends data to assist in regulatory 

decision-making, such as for determining impairment (303(d)) listing, NPDES permit conditions, 

and estimating Total Maximum Daily Loads (TMDL) of various pollutants needed to protect 

ecosystem and human health. The data are also useful for monitoring and modeling the 
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effectiveness of past and planned management actions. 

The overarching goal of the program is to collect data and communicate information about water 

quality in San Francisco Bay to support management decisions. The RMP, in consultation with 

its stakeholders, the Technical Review Committee, and the Steering Committee refined the 

management questions in May 2008. 

1. Are chemical concentrations in the Bay at levels of potential concern and are associated 

impacts likely? 

a. Which chemicals have the potential to impact humans and aquatic life and should 

be monitored? 

b. What potential for impacts on humans and aquatic life exists due to contaminants 

in the Bay ecosystem? 

c. What are appropriate guidelines for protection of beneficial uses? 

d. What contaminants are responsible for observed toxic responses? 

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

a. Do spatial patterns and long-term trends indicate particular regions of concern? 

3. What are the sources, pathways, loadings, and processes leading to contaminant-related 

impacts in the Bay? 

a. Which sources, pathways, and processes contribute most to impacts? 

b. What are the best opportunities for management intervention for the most 

important contaminant sources, pathways, and processes? 

c. What are the effects of management actions on loads from the most important 

sources, pathways, and processes? 

4. Have the concentrations, masses, and associated impacts of contaminants in the Bay 

increased or decreased? 

a. What are the effects of management actions on the concentrations and mass of 

contaminants in the Bay? 

b. What are the effects of management actions on the potential for adverse impacts 

on humans and aquatic life due to Bay contamination? 

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

the Bay? 

a. What patterns of exposure are forecast for major segments of the Bay under 

various management scenarios? 

b. Which contaminants are predicted to increase and potentially cause impacts in the 

Bay? 

 

5.2 Decisions and Outcomes 

The primary focus of the RMP is to provide information to assist the San Francisco Bay 

Regional Water Quality Control Board (RWQCB) and other regional stakeholders in developing 

plans to address potential contaminant risks in the Bay, e.g., via a TMDL determination. An 

improved understanding of the status, trends, loadings, and fate of contaminants in the Bay 

allows regional stakeholders to develop appropriate, effective, and efficient management plans. 

Data from these studies are made publicly available for scientific research, environmental 

management purposes, and public awareness. 

 

http://www.sfei.org/rmp/structure/participants
http://www.sfei.org/rmp/trc
http://www.sfei.org/rmp/sc
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5.3 Water Quality or Regulatory Criteria 

Californiaôs water quality standards are established in (regional) Basin Plans or statewide plans. 

The Basin Plan for San Francisco Bay was first completed in 1975 and has been revised at least 

once a decade since then, to reflect changing conditions as well as updated understanding of 

those conditions in the Bay. The water quality standards include both numeric and narrative 

water quality objectives (WQOs), which are usually based on federal water quality criteria. The 

most recent Basin Plan includes the most up-to-date WQOs.  

Table 5-1 shows the sources of the WQOs in the San Francisco Bay Basin Plan for contaminants 

with numeric objectives as of June 29, 2013.  The WQOs can differ in freshwater and marine 

water, defined in the Basin Plan as follows: freshwaters are those in which the salinity is equal to 

or less than 1 part per thousand 95% of the time, and marine waters are those in which the 

salinity is equal to or greater than 10 parts per thousand 95% of the time (San Francisco Bay 

RWQCB 2013). The stricter of the two WQOs applies for waters where the salinity falls between 

these definitions. The WQOs for contaminants listed in Table 5-1 apply throughout the region, 

except when site-specific objectives have been adopted. Site-specific objectives have been 

adopted for copper in all segments of San Francisco Bay, for nickel in South San Francisco Bay, 

and for cyanide in all San Francisco Bay segments.  

Additionally, objectives for mercury and PCBs in fish apply to San Francisco Bay (Table 5-2). 

The mercury objective for fish tissue only applies to marine waters. Compliance with the human 

health quality objective for mercury in San Francisco Bay is evaluated in the five most 

commonly consumed fish species. The mercury concentration in the edible portion of these five 

species is averaged and compared to the human health water quality objective. The PCBs 

numeric target (also referred to as the TMDL target) in fish applies to all segments of San 

Francisco Bay. The PCBs numeric target, which is intended to protect both human health and 

wildlife, is an average fish tissue concentration of 10 micrograms total PCBs per kilogram of 

typically consumed fish (on a wet weight basis). Attainment of the total PCBs fish tissue numeric 

target will also protect human health and wildlife for dioxin-like PCBs. 

 

Table 5-1. Sources of Numeric Water Quality Objectives for San 
Francisco Bay (as of June 29, 2013). 

Note: sources are subject to change as objectives are updated. 

Compound 
Marine Waters 

WQO Source 

Fresh Waters 

WQO Source 

Site-specific 

WQO in Bay? 

Arsenic CTR CTR No 

Cadmium CTR CTR No 

Chromium III - NTR No 

Chromium VI CTR CTR No 

Copper Basin Plan CTR Yes 

Cyanide Basin Plan NTR Yes 

Lead CTR CTR No 

Mercury Basin Plan U.S. EPA 1986 Yes* 

Nickel Basin Plan CTR Yes 
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Selenium Basin Plan NTR Yes** 

Silver CTR CTR No 

Zinc CTR CTR No 

PAHs Basin Plan - No 

PCBs Basin Plan - Yes 
 

CTR - California Toxics Rule (40 CFR Part 131.38, May 18, 2000.) 
NTR - National Toxics Rule (40 CFR Part 131, February 5, 1993.) 

U.S. EPA 1984 - U.S. EPA Ambient Water Quality Criteria for Mercury (1984) 

U.S. EPA 1986 - U.S. EPA Quality Criteria for Water 1986 (EPA 440/5-86-001) 
Basin Plan - San Francisco Bay Basin Water Quality Control Plan (SFBRWQCB 2013). 

*Site-specific WQO exist for tributaries to Bay, and Basin Plan WQO is >EPA 1984 WQO 

**Se TMDL for the North Bay was adopted in August 2016.  

 

Table 5-2. Objectives for Mercury and PCBs in fish (Basin Plan for the 
San Francisco Bay Basin 2010) 

 

Compound Aim Objectives Tissue Species 
Size class 

(length) 

Hg Protection of human health 
0.2 mg/kg wet 

weight 

Edible 

portion 

·   Jacksmelt 

·   White 

croaker 

·   Striped bass 

·   CA halibut 

·   White 

sturgeon 

·   25 cm 

·   25 cm 

·   60 cm 

·   75 cm 

·   135 cm 

Hg 
Protection of aquatic organisms 

and wildlife 

0.03 mg/kg wet 

weight 
Whole fish Not specified 3 to 5 cm 

PCBs 
Protection of human health and 

wildlife  

10 ug/kg wet 

weight 

Edible 

portion 
White croaker 20 to 30 cm 

PCBs 
Protection of human health and 

wildlife  

10 ug/kg wet 

weight 

Edible 

portion 
Surfperch 10 to 15 cm 
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Program Tasks Description  

6.1 Work Statement and Produced Products 

To address the management questions posed, the RMP Status and Trends component regularly 

conducts sampling of various environmental matrices annually or less frequently. This work is 

planned and performed under the guidance of the RMP Steering and Technical Review 

Committees, which are composed of environmental regulators and representatives of local 

stakeholders. Other work funded by the RMP but not covered by this QAPP includes monitoring 

efforts conducted and reported by partner agencies, such as suspended sediment and other water 

quality monitoring by the United States Geological Survey, which follow the quality assurance 

procedures of those agencies.  Other work funded by the RMP includes special studies, which 

are often one-time investigations and may include development of new methods, for which 

appropriate data quality targets are not yet known.  The targets in RMP S&T QAPP here may be 

used as a template for developing data quality objectives for such studies, but should be adapted 

in project specific QAPPs to suit the specific needs of the special studies and the capabilities of 

the selected labs and experimental methods as appropriate. 

Data from Status and Trends monitoring efforts are made available for download via the RMP 

website, incorporated into RMP reports for non-technical (e.g., Pulse of the Bay) and technical 

audiences (e.g., Annual Monitoring Results report), and used for published manuscripts in the 

peer reviewed literature. These data are subsequently incorporated into statewide compilations or 

web portals of environmental data, such as the California Environmental Data Exchange 

Network (CEDEN) or the stateôs My Water Quality website (www.mywaterquality.ca.gov). 

 

6.2 Constituents to be Monitored and Reported  

RMP Status and Trends monitoring data will include collection, measurement, and reporting of 

different parameters and typically include the following information:  

Station location (latitude and longitude)  

Station sampling date and time 

Matrix sampled (water, sediment, or biological tissue) 

Parameter measurements (Table 6-1).  

Collection and analytical methods 

Qualifiers and comments (applied by analytical labs or by RMP staff in data review) 

 

The schedule for when each matrix will be sampled is shown in Table 6-2. 

 

The analyte names listed in Table 6-1 conform to the requirements of the California 

Environmental Data Exchange Network (CEDEN) and should be used when reporting results. 

The list of approved CEDEN analyte names can be found on their website 

www.ceden.org/CEDEN_Checker/Checker/DisplayCEDENLookUp.php?List=AnalyteLookUp. 

For help cross walking analyte names to CEDEN format, contact SFEI at DS@sfei.org. 

 

Table 6-1. RMP Program Parameters and Reporting Units  

 

http://www.mywaterquality.ca.gov/
http://www.ceden.org/CEDEN_Checker/Checker/DisplayCEDENLookUp.php?List=AnalyteLookUp


QAPP for the San Francisco Bay RMP  
6/23/17 Version - Final 

6-13 

 

Field Measures ï CTD Meter (Water, Sediment and Bivalve Cruises) Reporting Units 

Backscatter FTU 

Electrical Conductivity S/m 

Temperature DegC 

Density kg/m3 

Oxygen, Dissolved mg/L 

Pressure dbar 

Salinity psu3 

Field Measures - Shipboard (Water Cruise) Reporting Units 

Oxygen, Dissolved mg/L 

pH none 

Salinity ppt 

Specific Conductivity uS/cm 

Temperature Deg C 

Field Measures - Shipboard (Sediment Cruise) 

*pH from interstitial water in undisturbed section of sediment grab 
Reporting Units 

pH* none 

Eh mV 

CTD = Conductivity, Temperature, Depth 

FTU = Formazin Turbidity Unit 

PSU = Practical Salinity Unit 

 

Conventional Water Quality Parameters Reporting Units 

Chlorophyll a mg/m3 

Dissolved Organic Carbon ug/L 

Hardness as CaCO3 mg/L 

Nitrate as N mg/L 

Nitrite as N mg/L 

Particulate Organic Carbon ug/L 

Phaeophytin a mg/m3 

Orthophosphate as P mg/L 

Salinity psu 

Suspended Sediment Concentration mg/L 

Conventional Sediment Quality Parameters Reporting Units 

Total Solids % 



QAPP for the San Francisco Bay RMP  
6/23/17 Version - Final 

6-14 

 

Nitrogen, Total % dw 

Total Organic Carbon % dw 

[Basis codes: dw=dry weight, ww=wet weight] 

Sediment Grain Size Fraction Reporting Units 

Clay <0.0039 mm % dw 

Silt 0.0039 to <0.0625 mm % dw 

Fine* <0.0625 mm % dw 

Sand** 0.0625 to <2.0 mm % dw 

Sand V. Fine 0.0625 to <0.125 mm % dw 

Sand Fine 0.125 to <0.25 mm % dw 

Sand Medium 0.25 to <0.5 mm % dw 

Sand Coarse 0.5 to <1.0 mm % dw 

Sand V. Coarse 1.0 to <2.0 mm % dw 

Granule + Pebble 2.0 to <64 mm % dw 

* Sum of Clay and Silt together 
** Sum of all sand fractions 

 

Sediment Toxicity Parameters  Reporting Units 

Alkalinity as CaCO3 mg/L 

Ammonia as NH3 mg/L 

Ammonia as NH3, Unionized mg/L 

Growth (wt/surv indiv) mg/ind 

Hardness as CaCO3 mg/L 

Oxygen, Dissolved mg/L 

pH none 

salinity ppt 

SpecificConductivity uS/cm 

Survival % 

Sediment Toxicity Parameters - Surface Water Interface Reporting Units 

Survival % 

Water Toxicity Parameters - Sample Water Reporting Units 

Biomass (wt/orig indiv) mg/ind 

Survival % 

Ammonia as NH3 mg/L 

Ammonia as NH3, Unionized mg/L 
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Oxygen, Dissolved mg/L 

pH none 

Salinity ppt 

Bivalve Parameters 

 

Reporting Units 

Total Solids 1 % 

Survival 3 % 

Dry Weight 3 g 

Dry Weight Standard Error 3 g 

Growth (weight) 3 g 

Growth Standard Error 3 g 

Lipid % dw 

Moisture 2 % ww 
1 Reported with Trace Metals 
2 Reported with Trace Organics 
3 Reported for bivalves 

 

 
Trace Metals 

 
Bird Eggs 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary  

Water 
Water 

Aluminum - - mg/Kg dw - - - 

Arsenic - - mg/Kg dw - - - 

Cadmium - - mg/Kg dw - - - 

Cobalt - - - - - - 

Copper - - mg/Kg dw   - - ug/L 

Cyanide - - - - - ug/L 

Iron - - mg/Kg dw - - - 

Lead - - mg/Kg dw - - - 

Manganese - - mg/Kg dw - - - 

Mercury ug/g ww - mg/Kg dw ug/g ww ug/L - 

Mercury, Methyl - - ug/Kg dw - - ng/L 

Mercury, Acid Labile - - - - - - 

Mercury(II) - - - - - - 

Nickel - - mg/Kg dw   - - - 

Selenium ug/g dw ug/g dw mg/Kg dw ug/g ww - ug/L 
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Trace Metals 

 
Bird Eggs 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary  

Water 
Water 

Silver - - mg/Kg dw - - - 

Zinc - - mg/Kg dw - - - 

 

Dioxins and Furans 

 

Reporting 

Group 
Bird Eggs 

Bivalve 

Tissue 
Sediment Sport Fish Water 

HpCDD, 1,2,3,4,6,7,8- PCDD/F - - - pg/g ww - 

HxCDD, 1,2,3,4,7,8- PCDD/F - - - pg/g ww - 

HxCDD, 1,2,3,6,7,8- PCDD/F - - - pg/g ww - 

HxCDD, 1,2,3,7,8,9- PCDD/F - - - pg/g ww - 

OCDD, 1,2,3,4,6,7,8,9- PCDD/F - - - pg/g ww - 

PeCDD, 1,2,3,7,8- PCDD/F - - - pg/g ww - 

TCDD, 2,3,7,8- PCDD/F - - - pg/g ww - 

HpCDF, 1,2,3,4,6,7,8- PCDD/F - - - pg/g ww - 

HpCDF, 1,2,3,4,7,8,9- PCDD/F - - - pg/g ww - 

HxCDF, 1,2,3,4,7,8- PCDD/F - - - pg/g ww - 

HxCDF, 1,2,3,6,7,8- PCDD/F - - - pg/g ww - 

HxCDF, 1,2,3,7,8,9- PCDD/F - - - pg/g ww - 

HxCDF, 2,3,4,6,7,8- PCDD/F - - - pg/g ww - 

OCDF, 1,2,3,4,6,7,8,9- PCDD/F - - - pg/g ww - 

PeCDF, 1,2,3,7,8- PCDD/F - - - pg/g ww - 

PeCDF, 2,3,4,7,8- PCDD/F - - - pg/g ww - 

TCDF, 2,3,7,8- PCDD/F - - - pg/g ww - 

 

Perfluorinated Compounds (PFC) 

 Reporting Group Bird Eggs Bivalve Sediment Sport Fish Water 

Perfluorobutanesulfonate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorobutanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorodecanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorododecanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluoroheptanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorohexanesulfonate Perfluoronate ng/g ww - - ng/g ww - 
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Perfluorinated Compounds (PFC) 

 Reporting Group Bird Eggs Bivalve Sediment Sport Fish Water 

Perfluorohexanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorononanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorooctanesulfonamide Perfluoronate ng/g ww - - ng/g ww - 

Perfluorooctanesulfonate Perfluoronate ng/g ww - - ng/g ww - 

Perfluorooctanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluoropentanoate Perfluoronate ng/g ww - - ng/g ww - 

Perfluoroundecanoate Perfluoronate ng/g ww - - ng/g ww - 

 

 

 

Pesticides 

 
Reporting Group Bird Eggs 

Bivalve 

Tissue 
Sediment Sport Fish Water 

Chlordane, cis- Chlordanes - - ug/kg dw ng/g ww pg/L 

Chlordane, trans- Chlordanes - - ug/kg dw ng/g ww pg/L 

Heptachlor Chlordanes - - ug/kg dw - pg/L 

Heptachlor Epoxide Chlordanes - - ug/kg dw - pg/L 

Nonachlor, cis- Chlordanes - - ug/kg dw - pg/L 

Nonachlor, trans- Chlordanes - - ug/kg dw - pg/L 

Oxychlordane Chlordanes - - ug/kg dw - pg/L 

Aldrin Cyclopentadienes - - ug/kg dw ng/g ww pg/L 

Dieldrin Cyclopentadienes - - ug/kg dw - pg/L 

Endrin Cyclopentadienes - - ug/kg dw - pg/L 

DDD(o,p') DDTs - - ug/kg dw ng/g ww pg/L 

DDD(p,p') DDTs - - ug/kg dw ng/g ww pg/L 

DDE(o,p') DDTs - - ug/kg dw ng/g ww pg/L 

DDE(p,p') DDTs - - ug/kg dw ng/g ww pg/L 

DDMU(p,p') DDTs - - - - - 

DDT(o,p') DDTs - - ug/kg dw - pg/L 

DDT(p,p') DDTs - - ug/kg dw - pg/L 

HCH, alpha- HCHs - - ug/kg dw - pg/L 

HCH, beta- HCHs - - ug/kg dw - pg/L 

HCH, delta- HCHs - - ug/kg dw - pg/L 
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Pesticides 

 
Reporting Group Bird Eggs 

Bivalve 

Tissue 
Sediment Sport Fish Water 

HCH, gamma- HCHs - - ug/kg dw - pg/L 

Chlorpyrifos Other - - - ng/g ww pg/L 

Dacthal Other - - - ng/g ww pg/L 

Diazinon Other - - - - pg/L 

Endosulfan I Other - - - - pg/L 

Endosulfan II Other - - - - pg/L 

Endosulfan sulfate Other - - - - pg/L 

Hexachlorobenzene Other - - ug/kg dw - pg/L 

Mirex Other - - ug/kg dw - pg/L 

Oxadiazon Other - - - - - 

 

 

Fipronils 

 Reporting Group Bird Eggs 
Bivalve 

Tissue 
Sediment Sport Fish Water 

Fipronil Fipronils - - ug/kg dw - - 

Fipronil desulfinyl Fipronils - - ug/kg dw - - 

Fipronil sulfide Fipronils - - ug/kg dw - - 

Fipronil sulfone Fipronils - - ug/kg dw - - 

Fipronil 

detrifluoromethylsulfinyl 
Fipronils - - ug/kg dw - - 

 

Polybrominated Diphenyl Ethers (PBDEs) 

 
Reporting Group Bird Eggs 

Bivalve 

Tissue 
Sediment Sport Fish Water 

PBDE 007 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 008 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 010 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 011 PBDEs PBDE 008 PBDE 008 PBDE 008 ng/g ww - 

PBDE 012 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 013 PBDEs PBDE 012 PBDE 012 PBDE 012 ng/g ww - 

PBDE 015 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 017 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 
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Polybrominated Diphenyl Ethers (PBDEs) 

 
Reporting Group Bird Eggs 

Bivalve 

Tissue 
Sediment Sport Fish Water 

PBDE 025 PBDEs PBDE 017 PBDE 017 PBDE 017 ng/g ww - 

PBDE 028 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 030 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 032 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 033 PBDEs PBDE 028 PBDE 028 PBDE 028 ng/g ww - 

PBDE 035 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 037 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 047 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 049 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 051 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 066 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 071 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 075 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 077 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 079 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 085 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 099 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 100 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 105 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 116 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 119 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 120 PBDEs PBDE 119 PBDE 119 PBDE 119 ng/g ww - 

PBDE 126 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 128 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 138 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 140 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 153 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 154 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 155 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 166 PBDEs - - PBDE 138 ng/g ww - 
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Polybrominated Diphenyl Ethers (PBDEs) 

 
Reporting Group Bird Eggs 

Bivalve 

Tissue 
Sediment Sport Fish Water 

PBDE 179 PBDEs - - - - - 

PBDE 181 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 183 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 184 PBDEs ng/g ww ng/g ww  ng/g ww - - 

PBDE 188 PBDEs - - - - - 

PBDE 190 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 196 PBDEs - - - ng/g ww - 

PBDE 197 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 200 PBDEs - - - - - 

PBDE 201 PBDEs - - - - - 

PBDE 202 PBDEs - - - - - 

PBDE 203 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 204 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 205 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 206 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 207 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 208 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

PBDE 209 PBDEs ng/g ww ng/g ww ug/kg dw ng/g ww - 

 

 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 001 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 002 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 003 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 004 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 005 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 006 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 007 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 0081 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 009 PCBs - ng/g dw ug/kg dw - - pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 010 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 011 PCBs - ng/g dw ug/kg dw - - - 

PCB 012 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 013 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 014 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 015 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 016 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 017 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 018 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 019 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 020 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 021 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 022 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 023 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 024 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 025 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 026 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 027 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 028 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 029 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 030 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 031 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 032 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 033 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 034 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 035 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 036 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 037 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 038 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 039 PCBs - ng/g dw ug/kg dw - - pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 040 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 041 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 042 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 043 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 044 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 045 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 046 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 047 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 048 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 049 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 050 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 051 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 052 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 053 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 054 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 055 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 056 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 057 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 058 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 059 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 060 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 061 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 062 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 063 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 064 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 065 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 066 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 067 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 068 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 069 PCBs - ng/g dw ug/kg dw - - pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 070 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 071 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 072 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 073 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 074 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 075 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 076 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 077 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 078 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 079 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 080 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 081 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 082 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 083 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 084 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 085 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 086 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 087 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 088 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 089 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 090 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 091 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 092 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 093 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 094 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 095 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 096 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 097 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 098 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 099 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 100 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 101 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 102 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 103 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 104 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 105 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 106 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 107 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 108 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 109 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 110 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 111 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 112 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 113 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 114 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 115 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 116 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 117 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 118 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 119 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 120 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 121 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 122 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 123 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 124 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 125 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 126 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 127 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 128 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 129 PCBs - ng/g dw ug/kg dw - - pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 130 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 131 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 132 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 133 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 134 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 135 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 136 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 137 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 138 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 139 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 140 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 141 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 142 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 143 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 144 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 145 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 146 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 147 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 148 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 149 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 150 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 151 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 152 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 153 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 154 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 155 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 156 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 157 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 158 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 159 PCBs - ng/g dw ug/kg dw - - pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 160 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 161 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 162 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 163 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 164 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 165 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 166 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 167 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 168 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 169 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 170 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 171 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 172 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 173 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 174 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 175 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 176 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 177 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 178 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 179 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 180 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 181 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 182 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 183 1 PCBs - ng/g dw ug/kg dw - pg/L pg/L 

PCB 184 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 185 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 186 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 187 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 188 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 189 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 
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 Polychlorinated Biphenyls (PCBs) 

 
Reporting Group Bird Egg 

Bivalve 

Tissue 
Sediment 

Sport 

Fish 

Tributary 

Water 
Water 

PCB 190 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 191 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 192 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 193 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 194 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 195 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 196 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 197 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 198 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 199 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 200 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 201 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 202 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 203 1 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww pg/L pg/L 

PCB 204 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 205 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 206 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 207 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 208 PCBs - ng/g dw ug/kg dw - - pg/L 

PCB 209 PCBs ng/g ww ng/g dw ug/kg dw ng/g ww - pg/L 

PCB 028/31 PCBs ng/g ww - - ng/g ww - - 

PCB 056/60 PCBs ng/g ww - - ng/g ww - - 

PCB 138/158 PCBs ng/g ww - - ng/g ww - - 
1 Used in Sum of 40 PCBs (SFEI) 

 

Polycyclic Aromatic Hydrocarbons (PAHs) 

 Reporting 
Group 

Bird Eggs 
Bivalve 
Tissue 

Sediment Sport Fish Water 

Acenaphthenes, C1- ALK PAHs - - ug/kg dw - - 

Benz(a)anthracene ALK PAHs - ng/g dw ug/kg dw - pg/L 

Benz(a)anthracenes/Chrysenes, C1- ALK PAHs - - ug/kg dw - pg/L 

Benz(a)anthracenes/Chrysenes, C2- ALK PAHs - - ug/kg dw - pg/L 
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Polycyclic Aromatic Hydrocarbons (PAHs) 

 Reporting 
Group 

Bird Eggs 
Bivalve 
Tissue 

Sediment Sport Fish Water 

Benz(a)anthracenes/Chrysenes, C3- ALK PAHs - - ug/kg dw - pg/L 

Benz(a)anthracenes/Chrysenes, C4- ALK PAHs - - ug/kg dw - pg/L 

Benzofluoranthenes/Benzopyrenes, 
C1- 

ALK PAHs - - ug/kg dw - - 

Benzofluoranthenes/Benzopyrenes, 
C2- 

ALK PAHs - - ug/kg dw - - 

Biphenyls, C1- ALK PAHs - - ug/kg dw - - 

Biphenyls, C2- ALK PAHs - - ug/kg dw - - 

Dimethylfluorene, 1,7- ALK PAHs - biph- ug/kg dw - - 

Dibenzothiophenes, C1- ALK PAHs - - ug/kg dw - pg/L 

Dibenzothiophenes, C2- ALK PAHs - - ug/kg dw - pg/L 

Dibenzothiophenes, C3- ALK PAHs - - ug/kg dw - pg/L 

Dibenzothiophenes, C4- ALK PAHs - - ug/kg dw - - 

Dimethylchrysene, 5,9- ALK PAHs - - ug/kg dw - - 

Dimethyldibenzothiophene, 2,4- ALK PAHs - - ug/kg dw - - 

Dimethylnaphthalene, 1,2- ALK PAHs - - ug/kg dw - - 

Dimethylphenanthrene, 1,7- ALK PAHs - - ug/kg dw - - 

Dimethylphenanthrene, 1,8- ALK PAHs - - ug/kg dw - - 

Dimethylphenanthrene, 2,6- ALK PAHs - - ug/kg dw - - 

Dimethylphenanthrene, 3,6- ALK PAHs - - ug/kg dw - - 

Fluoranthene/Pyrenes, C1- ALK PAHs - - ug/kg dw - pg/L 

Fluoranthenes/Pyrenes, C2- ALK PAHs - - ug/kg dw - - 

Fluoranthenes/Pyrenes, C3- ALK PAHs - - ug/kg dw - - 

Fluoranthenes/Pyrenes, C4- ALK PAHs - - ug/kg dw - - 

Fluorenes, C1- ALK PAHs - - ug/kg dw - pg/L 

Fluorenes, C2- ALK PAHs - - ug/kg dw - pg/L 

Fluorenes, C3- ALK PAHs - - ug/kg dw - pg/L 

Methylbenzo(a)pyrene, 7- ALK PAHs - - ug/kg dw - - 

Methylchrysene, 1- ALK PAHs - - ug/kg dw - - 

Methylchrysene, 5/6- ALK PAHs - - ug/kg dw - - 

Methyldibenzothiophenes, 2/3- ALK PAHs - - ug/kg dw - - 
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Polycyclic Aromatic Hydrocarbons (PAHs) 

 Reporting 
Group 

Bird Eggs 
Bivalve 
Tissue 

Sediment Sport Fish Water 

Methylfluoranthene, 3-
/Benzo(a)fluorene 

ALK PAHs - - ug/kg dw - - 

Methylfluorene, 2- ALK PAHs - - ug/kg dw - - 

Methylphenanthrene, 2- ALK PAHs - - ug/kg dw - - 

Methylphenanthrene, 3- ALK PAHs - - ug/kg dw - - 

Methylphenanthrene, 9/4- ALK PAHs - - ug/kg dw - - 

Methylanthracene, 2- ALK PAHs - - ug/kg dw - - 

Naphthalenes, C1- ALK PAHs - - ug/kg dw - pg/L 

Naphthalenes, C2- ALK PAHs - - ug/kg dw - pg/L 

Naphthalenes, C3- ALK PAHs - - ug/kg dw - pg/L 

Naphthalenes, C4- ALK PAHs - - ug/kg dw - pg/L 

Phenanthrene/Anthracene, C1- ALK PAHs - - ug/kg dw - pg/L 

Phenanthrene/Anthracene, C2- ALK PAHs - - ug/kg dw - pg/L 

Phenanthrene/Anthracene, C3- ALK PAHs - - ug/kg dw - pg/L 

Phenanthrene/Anthracene, C4- ALK PAHs - - ug/kg dw - pg/L 

Retene ALK PAHs - - ug/kg dw - - 

Tetramethylnaphthalene, 1,4,6,7- ALK PAHs - - ug/kg dw - - 

Trimethylphenanthrene, 1,2,6- ALK PAHs - - ug/kg dw - - 

Trimethylnaphthalene, 2,3,6- ALK PAHs - - ug/kg dw - - 

Benzo(a)pyrene HPAH - ng/g dw ug/kg dw - pg/L 

Benzo(b)fluoranthene HPAH - ng/g dw ug/kg dw - pg/L 

Benzo(b/j/k)fluoranthene HPAH - ng/g dw ug/kg dw - - 

Benzo(e)pyrene HPAH - ng/g dw ug/kg dw - pg/L 

Benzo(g,h,i)perylene HPAH - ng/g dw ug/kg dw - pg/L 

Benzo(j/k)fluoranthene HPAH - ng/g dw ug/kg dw - pg/L 

Chrysene HPAHs - ng/g dw ug/kg dw - pg/L 

Dibenz(a,h)anthracene HPAHs - ng/g dw ug/kg dw - pg/L 

Fluoranthene HPAHs - ng/g dw ug/kg dw - pg/L 

Indeno(1,2,3-c,d)pyrene HPAHs - ng/g dw ug/kg dw - pg/L 

Perylene HPAHs - ng/g dw ug/kg dw - pg/L 

Pyrene HPAHs - ng/g dw ug/kg dw - pg/L 
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Polycyclic Aromatic Hydrocarbons (PAHs) 

 Reporting 
Group 

Bird Eggs 
Bivalve 
Tissue 

Sediment Sport Fish Water 

Acenaphthene LPAH - ng/g dw ug/kg dw - pg/L 

Acenaphthylene LPAH - ng/g dw ug/kg dw - pg/L 

Anthracene LPAH - ng/g dw ug/kg dw - pg/L 

Biphenyl LPAH - - ug/kg dw - pg/L 

Dibenzothiophene LPAH - ng/g dw ug/kg dw - pg/L 

Dimethylnaphthalene, 2,6- LPAH - ng/g dw ug/kg dw - pg/L 

Fluorene LPAHs - ng/g dw ug/kg dw - pg/L 

Methylnaphthalene, 1- LPAHs - - ug/kg dw - pg/L 

Methylnaphthalene, 2- LPAHs - ng/g dw ug/kg dw - pg/L 

Methylphenanthrene, 1- LPAHs - ng/g dw ug/kg dw - pg/L 

Naphthalene LPAHs - ng/g dw ug/kg dw - pg/L 

Phenanthrene LPAHs - ng/g dw ug/kg dw - pg/L 

Trimethylnaphthalene, 2,3,5- LPAHs - ng/g dw ug/kg dw - pg/L 

 

  

 

Table 6-2. Proposed Project Schedule  

 

Element 2017 2018 2019 2020 2021 2022 2023 

In-Bay Surface Water and aquatic toxicity x  x  x  x 

Bivalve Monitoring  x  x  x  

Bird Egg Monitoring  x   x   

Surface Sediment*   x    x  

Sport Fish Monitoring   x     

Tributary Loading X x x TBD TBD TBD TBD 

* Monitoring for sediment toxicity and benthic community assessments during the sediment cruise is on-hold until 

the TRC decides otherwise. 

6.3 Geographical Scope 

Status & Trends: Water and Sediment Sampling 

The surface sediment and in-bay surface water samples are collected from probabilistically 

distributed stations throughout the Bay, with the majority of stations changing each sampling 

year, and a few fixed historical and probabilistically selected stations repeated in subsequent 
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years. These locations have been selected from a sampling frame of open water areas of the Bay 

(e.g., not including local rivers and streams, harbors and marinas) with a minimum water depth 

of 1 foot at Mean Lower Low Water (MLLW). Probabilistically assigned stations planned in any 

given year may be skipped due to access limitations or safety reasons, e.g., militarily sensitive 

areas, shallow water access difficulties or underwater hazards, treacherous waves, or currents. 

Sediment samples are collected during the middle of either the wet season (January through 

March) or dry season (July through September) in alternate years.  

As an example, Figures 6-1 and 6-2 show the sampling location distributions for one recent year 

for each matrix. Locations of past sampled stations can be obtained in queries of historical data 

from the RMP on the SFEI website. Planned locations for future sampling can be obtained on 

request. 

Status & Trends: Biota 

Transplanted and resident bivalves are collected biennially from 9 fixed locations, 3 of which are 

back-up deployment sites, during the dry season (Figure 6-3). Sport fish are collected 

quinquennially from popular fishing locations in the Bay (Figure 6-4). Cormorant and tern eggs 

are collected triennially from colonies around the Bay (Figures 6-5 and 6-6) to assess piscivorous 

wildlife risk integrated over large areas of the Bay.  

Loadings: Tributaries (Stormwater) 

The RMP Small Tributaries Loading Strategy workgroup monitors watershed stations as part of 

the implementation of the Municipal Regional Permit (MRP) (Figure 6-7). Sites were selected 

based on information from a reconnaissance study of potential locations. The criteria used for 

site selection include: 

1. Watersheds are representative, 

2. Management opportunity to implement POC load reduction actions, 

3. Existing permit requirements, and 

4. Feasibility of sampling 

6.4 Constraints 

In addition to the logistical constraints to sampling some areas of the Bay as noted previously, 

the ability to measure some of the target compounds at the ultra-trace levels found in the ambient 

environment may be constrained by the detection limits routinely achievable by contract 

laboratories.  Target detection limits in this document represent those achieved by laboratories 

contracted by the RMP in the past and/or levels needed to obtain quantitative measurements of 

ambient concentrations in a majority of samples. 
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Figure 6-1. 2015 Target Water Sampling Sites 
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Figure 6-2. 2018 Sediment Sampling Sites 
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Figure 6-3. Bivalve Sampling Sites 
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Figure 6-4. 2014 Sport fish Sampling Sites 
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Figure 6-5. RMP Bird Egg Sampling Sites 






















































































































































































































































