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ABSTRACT 
 

The Puget Sound Naval Shipyard & Intermediate Maintenance Facility (PSNS&IMF) and 

Naval Base Kitsap-Bremerton (Shipyard) located in Bremerton, WA are committed to a 

culture of continuous process improvement for all aspects of Shipyard operations, 

including reducing the releases of hazardous materials and waste in discharges from the 

Shipyard. Under the Project ENVVEST Final Project Agreement, a cooperative project 

among PSNS&IMF, the Environmental Protection Agency (EPA), and the Washington 

State Department of Ecology (Ecology), and local stakeholders (US Navy, EPA and 

Ecology 2002) has been helping to improve the environmental quality of the Sinclair and 

Dyes Inlet Watershed (ENVVEST 2006). An ambient monitoring program for sediment, 

water, and indigenous mussels began in 2009 to assess the status and trend of ecological 

resources, assess the effectiveness of cleanup and pollution control measures, and 

determine if discharges from all sources are protective of beneficial uses including 

aquatic life. This document presents the 2010 chemical residue data and stable isotopes of 

carbon (δ13C) and nitrogen (δ15N) for the regional mussel watch stations located in 

Sinclair Inlet, Dyes Inlet, Port Orchard Passage, Rich Passage, Agate Passage, Liberty 

Bay, and Keyport Lagoon. Indigenous bivalves were collected from a small boat and/or 

from along the shoreline, measured, composited, and analyzed for a suite of trace metals 

and organic contaminants. The trace metals included silver, arsenic, cadmium, chromium, 

copper, mercury, nickel, lead, and zinc. The organic contaminants included the list of 

NOAA Status and Trends 20 polychlorinated biphenyls (PCB) congeners and suite of 

parent and methylated polycyclic aromatic hydrocarbons (PAHs). These chemical residue 

data provide the first year of the biota ambient monitoring.   
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Introduction 
 

Sinclair Inlet and Dyes Inlet were listed on the State of Washington’s 1998 Section 
303(d) list of impaired waters because of fecal coliform contamination in marine waters 
and tributary streams, heavy metals and toxic organics in the bottom sediments, and 
polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyl (PCBs), aldrin, 
dieldrin, mercury (Hg), and arsenic (As) in the tissues of marine organisms. The Puget 
Sound Naval Shipyard & Intermediate Maintenance Facility (PSNS&IMF) and Naval 
Base Kitsap-Bremerton (referred to as Shipyard) located in Bremerton, WA are 
committed to a culture of continuous process improvement for all aspects of Shipyard 
operations, including reducing the releases of hazardous materials and waste in 
discharges from the Shipyard. Under the Project ENVVEST Final Project Agreement, a 
cooperative project among PSNS&IMF, the Environmental Protection Agency (EPA), 
and the Washington State Department of Ecology (Ecology), and local stakeholders (US 
Navy, EPA and Ecology 2002) has been helping to improve the environmental quality of 
the Sinclair and Dyes Inlet Watershed (ENVVEST 2006). An ambient monitoring 
program for sediment, water, and indigenous mussels began in 2009 to assess the status 
and trend of ecological resources, assess the effectiveness of cleanup and pollution 
control measures, and determine if discharges from all sources are protective of 
beneficial uses including aquatic life.  
 
The objectives of this monitoring are to 1) establish a baseline for assessing continuous 
process improvement, 2) provide data for validation of proposed mixing zones and model 
verification, 3) provide data to inform the development of discharge limits and verify and 
validate discharge models, 4) assess total loading of all contaminants into the receiving 
water, 5) obtain data and information on toxicity for NPDES permit requirements for the 
Shipyard, and 6) develop procedures needed to meet ambient monitoring requirements 
for water, sediment, and biota in support of adaptive management actions.  
 
This document presents the 2010 chemical residue data and stable isotopes of carbon 
(δ13C) and nitrogen (δ15N) for the regional mussel watch stations located in Sinclair Inlet, 
Dyes Inlet, Port Orchard Passage, Rich Passage, Agate Passage, Liberty Bay, and 
Keyport Lagoon. Indigenous bivalves were collected from a small boat and/or from along 
the shoreline, measured, composited, and analyzed for a suite of trace metals and organic 
contaminants. The trace metals included silver (Ag), arsenic (As), cadmium (Cd), 
chromium (Cr), copper (Cu), mercury (Hg), nickel (Ni), lead (Pb), and zinc (Zn). The 
organic contaminants included the list of NOAA Status and Trends 20 polychlorinated 
biphenyls (PCB) congeners and suite of parent and methylated polycyclic aromatic 
hydrocarbons (PAHs). These chemical residue data provide the first year of the biota 
ambient monitoring. 
 
For additional project information on biological monitoring see the following documents: 
 2003 Sinclair and Dyes Inlet TMDL Study: Biological Sampling and Analysis for 

Metals and PCBs (Brandenberger et al. 2003) 
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 Biological Sampling and Analysis in Sinclair and Dyes Inlets, Washington: 
Chemical Analyses for 2005 Puget Sound Biota Study (Brandenberger et al. 
2006a,b) 

 Biological Sampling and Analysis in Sinclair and Dyes Inlets, Washington: 
Chemical Analyses for 2007 Puget Sound Biota Study (Brandenberger et al. 
2008) 

 Contaminate Residues in Demersal Fish, Invetebrates, and Deployed Mussels in 
Selected Areas of The Puget Sound, WA (Johnston et al. 2007). 

 Sampling and Analysis Plan for Ambient Monitoring and Toxicity Testing for 
Sinclair and Dyes Inlets, Puget Sound, Washington (Johnston et al. 2009) 

Sample Collection and Analysis 
 
Twenty-four regional indigenous bivalve monitoring stations were established and 
sampled following procedures recommended by the National Oceanic and Atmospheric 
Administration (NOAA) Mussel Watch Program (NOAA 2009; SCMRC 2009) and 
documented in the ENVVEST ambient monitoring sampling and analysis plan (Johnston 
et al. 2009).. The target species for collection were blue mussels, Mytilus spp. (Mytilus 
trossulus, M. californianus, or M. galloprovincialis). Table 1 provides the station 
identification, site code for the database, and the coordinates for the location. The 
following information was recorded on the chain of custody sheet: station id, replicate 
number, date, time, and GPS coordinates of sampling location. A site description was 
also provided including, at a minimum, substrate type, habitat characteristics, 
presence/absence of creosote pilings, visible sheen of oil, and any other important factors 
associated with the collection. At each sampling location about 30-50 live specimens (> 
1.5 inches) were collected at three replicate locations within a 150 ft radius of the station 
location. The mussels will collected by cutting their byssus threads, brushing off as much 
sediment, barnacles, or other debris, and placing the mussels into labeled Ziploc bags 
along with water proof labels (station #, bag #, and collectors). Each station composite 
included from 123-577 specimens. The specimens were kept on ice until they were 
transferred to the Pacific Northwest National Marine Science Laboratory (MSL) for 
processing.  
 
Mussels from 24 sampling locations were collected by the U.S. Navy and hand delivered 
to MSL. The live mussels were stored at -20°C until they were measured and shucked. 
The length of each mussel added to the composite sample was recorded along with the 
total number of specimens in each composite (see Table 2). The mussels were rinsed with 
deionized water, shucked using a ceramic knife, and composites were homogenized to an 
even color and consistency using a titanium blender. The soft tissues from each of the 
three sampling areas representing a station were composited into each of three pre-
cleaned glass 8oz. jars. All jars were composited and ground in a pre-cleaned titanium 
blender to ensure homogenization. Aliquots were then placed into 1) 4 oz. pre-cleaned 
polypropylene jar for metals and isotopes, 2) 8oz. pre-cleaned glass jar for organics, and 
3) 8 oz. pre-cleaned glass jar for archival. All aliquots were stored at -20°C. The aliquot 
for metals and stable isotopes was then lypholized and ground using a ball mill shaker 
system. An approximately 2g aliquot of the dried and ground tissue was removed and 
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sent to Dr. Jay Brandes, Skidaway Institute for Oceanography for δ13C and δ15N. Detailed 
descriptions of the analytical methods and quality control procedures for each parameter 
are provided in the quality control narrative accompanying each table. In summary, the 
dried, homogenized tissue was digested using an aqua regia mixture and analyzed for Ag, 
As, Cd and Pb using inductively coupled plasma mass spectrometry (ICP-MS); Cr, Cu, 
Ni, and Zn using inductively coupled optical emissions spectroscopy (ICP-OES); and Hg 
by cold vapor atomic absorption (CVAA). 
 
The δ13C and δ15N analyses were performed on freeze dried, ground samples using a 
ThermoFinnigan Delta V plus stable isotope mass spectrometer coupled to a Thermo 
Flash elemental analyzer. Internal laboratory standards composed of marine chitin (Fisher 
Scientific) and calibrated to NIST standards were employed to correct sample data to 
international reference scales. Values are given vs. vPDB (C) and air (N) standard scales. 
 
Tissue samples were extracted for PAHs and PCB congeners following MSL standard 
operating procedures based on the NOAA National Status and Trends (NS&T) methods. 
Extracts intended for PAH analyses were analyzed using gas chromatography mass 
spectrometry (GC/MS) and extracts for PCB analyses were analyzed using gas 
chromatography with electron capture detection (GC/ECD). Sample data were quantified 
by the method of internal standards using the surrogate compounds. The list of organic 
compounds analyzed is as follows: 
 

PCBs Parent PAHs Methylated (alkylated) 
Cl2(8) Naphthalene C1-Naphthalenes 
Cl3(18) Biphenyl C2-Naphthalenes 
Cl3(28) Acenaphthylene C3-Naphthalenes 
Cl4(44) Acenaphthene C4-Naphthalenes 
Cl4(52) Fluorene C1-Fluorenes 
Cl4(66) Anthracene C2-Fluorenes 
Cl4(77) Phenanthrene C3-Fluorenes 
Cl5(101) Dibenzothiophene C1-Phenanthrenes/Anthracenes 
Cl5(105) Fluoranthene C2-Phenanthrenes/Anthracenes 
Cl5(118) Pyrene C3-Phenanthrenes/Anthracenes 
Cl5(126) Benzo(a)anthracene C4-Phenanthrenes/Anthracenes 
Cl6(128) Chrysene C1-Dibenzothiophenes 
Cl6(138) Benzo(b)fluoranthene C2-Dibenzothiophenes 
Cl6(153) Benzo(k)fluoranthene C3-Dibenzothiophenes 
Cl7(170) Benzo(e)pyrene C4-Dibenzothiophenes 
Cl7(180) Benzo(a)pyrene C1-Fluoranthenes/Pyrenes 
Cl7(187) Perylene C2-Fluoranthenes/Pyrenes 
Cl8(195) Indeno(1,2,3-cd)pyrene C3-Fluoranthenes/Pyrenes 
Cl8(200) Dibenz(a,h)anthracene C1-Chrysenes 
Cl9(206) Benzo(g,h,i)perylene C2-Chrysenes 
Cl10(209)  C3-Chrysenes 
  C4-Chrysenes 
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Table 1. ENVVEST Regional Mussel Watch Stations established in 2010 including station name, site code, coordinates, 
description and substrate type. 

Site Name Site Code: Latitude: Longitude: Station Description: Substrate: Creosote 

Manchester Lab Pier MLPIER 47.5736500 -122.5450900 
Clam Bay at Manchester Lab pier on floating 
dock Creosite piling Yes 

Sinclair Inlet Waterman 
Point SIWP 47.5844700 -122.5704400 On rocks seaward of nav light, small mussels rocks No 

Sinclair Inlet Ross Point SIRP 47.5399200 -122.6619000 
Just east of point, rocky, cobble, & sand. 
Mussels embedded in beach face and on rocks 

rocky cobble and 
sand No 

PSNS NAVSTA Mid 
(CP) PS04 47.5544920 -122.6472150 

East side of Charlie Pier on line hanging in 
water nylon line Yes 

PSNS NAVSTA West 
(DP) PS03 47.5559300 -122.6513720 

On steel cable at SW end of small boat dock 
under stairs; Both samples from same location. steel cable Yes 

PSNS CIA West (6) PS06 47.5529760 -122.6426140 
SE end of mole pier of DD6 near Pier B 
construction. steel cable Yes 

PSNS CIA MidE (5) PS08 47.5580000 -122.6385000 On barge near DD5 off mooring on steel cable steel cable Yes 

PSNS CIA MidW (4) PS09 47.5601000 -122.6363000 
Off cement quay wall on steel cable haning in 
water ~15ft. steel cable No 

PSNS CIA East (3) PS11 47.5605000 -122.6299000 
Sampled from log and cable attached to quay 
wall log, steel cable No 

Sinclair Inlet Sinclair 
Marina SISIM 47.5408000 -122.6420500 

Public pier east of marina on floating dock 
from tires rubber tire No 

Sinclair Inlet Port Orchard 
Marina SIPOM 47.5431000 -122.6355000 

On foot ferry dock near passage to loading 
platform dock No 

Port Orchard Passage 
Illahee State Park POPISP 47.5996000 -122.5942700 

On pier off floating dock and beach S. of pier 
on woody debris (large log). woody debris No 

Port Orchard Passage 
Illahee Port Dock POPIPD 47.6126550 -122.5953650 

Illahee Port floating dock and under pier on 
wooden crossbar wood pier No 
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Table 1. ENVVEST Regional Mussel Watch Stations established in 2010 including station name, site code, coordinates, 
description and substrate type. 

Site Name Site Code: Latitude: Longitude: Station Description: Substrate: Creosote 

Port Washington Narrows 
Lions Park PWNLP 47.5841610 -122.6438430 

On Northern edge of large extensive mussel 
bed 

sand and cobbles 
on intertidal mud 
flat No 

Dyes Inlet Old Town 
Silverdale DYOTS 47.6432000 -122.6950000 

Old Town Silverdale pier on pilings under pier 
and floating dock concrete piling No 

PSNS Inactive Fleet 
Callow Ave OF PS01 47.5536960 -122.6574460 

West end of Shipyard between carrier and 
Charleston Beech near Callow Ave OF electrical cable No 

Sinclair Inlet head at 
Gorst SIGST 47.5330000 -122.6800600 

Head of Sinclair Inlet on western most 
permanet mooring steel mooring No 

Dyes Inlet Ostrich Bay 
Ammo Pier DYOBAP 47.5864000 -122.6868900 

Dyes Inlet Ostrich Bay on end of abandonded 
ammo pier at Jackson Park concrete piling No 

Port Orchard Passage 
Brownsville POPBWN 47.6524610 -122.6125100 Brownsville Marina in Port Orchard Passage cement dock No 

Keyport Lagoon KPTLAG 47.6967751 -122.6190390 

Keyport Lagoon inside lagoon near weir and 
outside lagoon in shellfish bed and on concrete 
radio tower base 

muddy beach; 
shellfish bed, 
cement tower No 

Keyport NUWC Pier KPTPIER 47.7049500 -122.6186800 
NUWC Keyport pier on floating dock and steel 
pilings steel pilings No 

Liberty Bay Poulsbo 
Marine Science Center LBPMSC 47.7323010 -122.6487550 Poulsbo Marina at end of guest dock cement dock No 

Agate Pass Kiana Lodge APKIANA 47.7017600 -122.5812100 
Suquamish Kiana Lodge at the end of floating 
dock dock Yes 

Agate Pass BI Hidden 
Cove Beach APHCB 47.6908440 -122.5662080 

Bainbridge Island at the W end of Hidden Cove 
Rd. rocks and cobbles No 
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Table 2.  ENVVEST AMB02 mussel watch collection information, March 2010. 

Sponsor ID  Station ID 
No. Mussels 

in Comp 
Average 

length (mm) Stdev 

20100112MUS01-C PS04 194 45 7.9 

20100112MUS02-C PS03 194 46 6.7 

20100112MUS03-C PS06 329 47 7.3 

20100112MUS04-C PS08 530 37 7.0 

20100112MUS05-C PS09 123 49 9.3 

20100112MUS06-C PS11 333 41 7.6 

20100112MUS07-C SISIM 179 48 12 

20100112MUS09-C POPISP 577 33 7.5 

20100112MUS08-C SIPOM 219 41 7.3 

20100112MUS10-C POPIPD 253 46 6.3 

20100112MUS11-C PWNLP 440 40 5.5 

20100112MUS12-C DYOTS 291 41 11 

MW10EN01-C MLPIER 357 42 8.1 

MW10EN03-C SIWP 300 26 5.0 

MW10EN06-C SIRP 177 32 7.5 

MFEB4-001C POPBWN 338 40 6.5 

MFEB4-007C KPTPIER 273 38 9.2 

MFEB4-013C KPTLAG 204 43 13 

MFEB4-019C APHCB 342 26 3.7 

MFEB4-023C APKIANA 248 44 7.4 

MFEB4-029C LBPMSC 319 33 10 

AMB02-301C DYOBAP 304 39 9.6 

AMB02-295C SIGST 281 41 4.5 

AMB02-102C PS01 272 42 6.5 
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Field Data Summary 
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road 2010 Regional Mussel Watch - AMB02
Sequim, Washington  98382-9099 ENVVEST 2010
PM: Jill Brandenberger 360/681-4564 Metals in Tissue

UNITS:  µg/g WET wt.

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Collection 
Date

# Mussels 
in Comp

Average 
lenth 
(mm)

Percent 
Moisture Ag As Cd Pb Cr Cu

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-OES ICP-OES

Laboratory Achieved Method Detection Limits (tissue) 85.9 0.00044 0.016 0.00041 0.00048 0.0049 0.013
Reporting Limit (MDL* 3.18) 0.001 0.05 0.0013 0.002 0.02 0.04

20100112MUS01-C PS04 Composite Mussels 3106-215 01/12/10 194 45.3 86.6 0.00127 0.840 0.244 0.167 0.103 1.38
20100112MUS02-C PS03 Composite Mussels 3106-216 01/12/10 194 45.6 88.2 0.00153 0.773 0.247 0.234 0.096 1.15
20100112MUS03-C PS06 Composite Mussels 3106-217 01/12/10 329 47.3 87.8 0.00202 0.772 0.241 0.126 0.106 1.22
20100112MUS04-C PS08 Composite Mussels 3106-218 01/12/10 530 37.1 88.3 0.00625 0.835 0.263 0.228 0.126 4.35
20100112MUS05-C PS09 Composite Mussels 3106-219 01/12/10 123 48.7 88.7 0.00213 0.777 0.238 0.180 0.107 1.50
20100112MUS06-C PS11 Composite Mussels 3106-220 01/12/10 333 41.0 87.9 0.00315 0.934 0.260 0.340 0.236 2.15
20100112MUS07-C SISIM Composite Mussels 3106-221 01/12/10 179 48.0 88.6 0.00157 0.748 0.278 0.164 0.197 1.18
20100112MUS09-C POPISP Composite Mussels 3106-222 01/12/10 577 33.0 82.3 0.00619 1.28 0.379 0.160 0.535 1.30
20100112MUS08-C SIPOM Composite Mussels 3106-223 01/12/10 219 41.0 86.9 0.00142 0.857 0.284 0.135 0.111 1.81
20100112MUS10-C POPIPD Composite Mussels 3106-224 01/12/10 253 46.0 83.8 0.00607 1.12 0.430 0.124 0.273 1.07
20100112MUS11-C PWNLP Composite Mussels 3106-225 01/12/10 440 40.0 83.9 0.00606 1.07 0.289 0.259 0.387 1.24
20100112MUS12-C DYOTS Composite Mussels 3106-226 01/12/10 291 41.0 83.4 0.00772 1.28 0.351 0.202 0.279 1.27
MW10EN01-C MLPIER Composite Mussels 3106-227 01/08/10 357 41.8 88.4 0.00311 1.01 0.489 0.074 0.107 0.828
MW10EN03-C SIWP Composite Mussels 3106-228 01/08/10 300 25.9 87.4 0.00424 1.07 0.295 0.269 0.206 1.08
MW10EN06-C SIRP Composite Mussels 3106-229 01/08/10 177 31.5 88.7 0.00373 0.892 0.299 0.221 0.359 1.24
MFEB4-001C POPBWN Composite Mussels 3106-230 02/04/10 338 40.0 85.5 0.00291 1.38 0.382 0.116 0.177 2.01
MFEB4-007C KPTPIER Composite Mussels 3106-231 02/04/10 273 38.0 83.6 0.00548 1.23 0.461 0.135 0.153 1.17
MFEB4-013C KPTLAG Composite Mussels 3106-232 02/04/10 204 43.0 88.0 0.00529 1.14 0.558 0.246 0.299 1.00
MFEB4-019C APHCB Composite Mussels 3106-233 02/04/10 342 26.0 84.9 0.00682 1.34 0.490 0.152 0.833 1.40
MFEB4-023C APKIANA Composite Mussels 3106-234 02/04/10 248 44.0 83.1 0.00700 1.94 0.568 0.109 0.182 1.45
MFEB4-029C LBPMSC Composite Mussels 3106-235 02/04/10 319 33.0 83.5 0.00318 1.57 0.437 0.198 0.205 3.92
AMB02-301C DYOBAP Composite Mussels 3106-236 02/03/10 304 39.0 83.5 0.00690 1.34 0.536 0.249 0.197 1.28
AMB02-295C SIGST Composite Mussels 3106-237 02/03/10 281 41.0 84.2 0.00304 0.833 0.232 0.136 0.127 1.80
AMB02-102C PS01 Composite Mussels 3106-238 02/02/10 272 42.0 84.8 0.00359 1.02 0.409 0.192 0.166 1.76
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
PM: Jill Brandenberger 360/681-4564

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Instrument:

Laboratory Achieved Method Detection Limits (tissue)
Reporting Limit (MDL* 3.18)

20100112MUS01-C PS04 Composite Mussels 3106-215
20100112MUS02-C PS03 Composite Mussels 3106-216
20100112MUS03-C PS06 Composite Mussels 3106-217
20100112MUS04-C PS08 Composite Mussels 3106-218
20100112MUS05-C PS09 Composite Mussels 3106-219
20100112MUS06-C PS11 Composite Mussels 3106-220
20100112MUS07-C SISIM Composite Mussels 3106-221
20100112MUS09-C POPISP Composite Mussels 3106-222
20100112MUS08-C SIPOM Composite Mussels 3106-223
20100112MUS10-C POPIPD Composite Mussels 3106-224
20100112MUS11-C PWNLP Composite Mussels 3106-225
20100112MUS12-C DYOTS Composite Mussels 3106-226
MW10EN01-C MLPIER Composite Mussels 3106-227
MW10EN03-C SIWP Composite Mussels 3106-228
MW10EN06-C SIRP Composite Mussels 3106-229
MFEB4-001C POPBWN Composite Mussels 3106-230
MFEB4-007C KPTPIER Composite Mussels 3106-231
MFEB4-013C KPTLAG Composite Mussels 3106-232
MFEB4-019C APHCB Composite Mussels 3106-233
MFEB4-023C APKIANA Composite Mussels 3106-234
MFEB4-029C LBPMSC Composite Mussels 3106-235
AMB02-301C DYOBAP Composite Mussels 3106-236
AMB02-295C SIGST Composite Mussels 3106-237
AMB02-102C PS01 Composite Mussels 3106-238

2010 Regional Mussel Watch - AMB02
ENVVEST 2010
Metals in Tissue

UNITS:  µg/g WET wt.

Ni Zn Hg
ICP-OES ICP-OES CVAA

0.0058 0.0025 0.00062
0.02 0.008 0.002

0.0902 28.1 0.0152
0.0732 24.4 0.0465
0.0980 24.1 0.0146

0.128 31.5 0.0185
0.0964 23.7 0.0157

0.310 36.2 0.0164
0.170 23.0 0.0176
0.529 22.5 0.0158
0.080 32.0 0.0180
0.246 20.7 0.0136
0.309 29.8 0.0232
0.258 24.4 0.0288
0.136 15.3 0.0109
0.206 24.7 0.0163
0.333 24.9 0.0221
0.176 27.1 0.0184
0.150 25.5 0.0167
0.297 25.8 0.0176
0.542 28.7 0.0164
0.198 27.2 0.0187
0.208 39.5 0.0231
0.201 29.5 0.0253
0.124 39.5 0.0141
0.139 33.8 0.0200
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road 2010 Regional Mussel Watch - AMB02
Sequim, Washington  98382-9099 ENVVEST 2010
PM: Jill Brandenberger 360/681-4564 Metals in Tissue

UNITS:  µg/g dry wt.

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Collection 
Date

# Mussels 
in Comp

Average 
lenth 
(mm)

Percent 
Moisture Ag As Cd Pb Cr Cu

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-OES ICP-OES

Laboratory Achieved Method Detection Limits (tissue) 0.0031 0.11 0.0029 0.0034 0.035 0.094
Reporting Limit (MDL* 3.18) 0.010 0.35 0.0092 0.011 0.11 0.30

20100112MUS01-C PS04 Composite Mussels 3106-215 01/12/10 194 45.3 86.6 0.00945 6.26 1.82 1.25 0.766 10.3
20100112MUS02-C PS03 Composite Mussels 3106-216 01/12/10 194 45.6 88.2 0.0130 6.56 2.10 1.99 0.816 9.78
20100112MUS03-C PS06 Composite Mussels 3106-217 01/12/10 329 47.3 87.8 0.0166 6.34 1.98 1.03 0.871 10.0
20100112MUS04-C PS08 Composite Mussels 3106-218 01/12/10 530 37.1 88.3 0.0535 7.16 2.25 1.96 1.08 37.3
20100112MUS05-C PS09 Composite Mussels 3106-219 01/12/10 123 48.7 88.7 0.0189 6.90 2.12 1.60 0.949 13.3
20100112MUS06-C PS11 Composite Mussels 3106-220 01/12/10 333 41.0 87.9 0.0260 7.70 2.14 2.80 1.95 17.7
20100112MUS07-C SISIM Composite Mussels 3106-221 01/12/10 179 48.0 88.6 0.0138 6.55 2.44 1.43 1.73 10.3
20100112MUS09-C POPISP Composite Mussels 3106-222 01/12/10 577 33.0 82.3 0.0349 7.24 2.14 0.902 3.02 7.32
20100112MUS08-C SIPOM Composite Mussels 3106-223 01/12/10 219 41.0 86.9 0.0108 6.54 2.17 1.03 0.851 13.8
20100112MUS10-C POPIPD Composite Mussels 3106-224 01/12/10 253 46.0 83.8 0.0375 6.92 2.66 0.766 1.69 6.62
20100112MUS11-C PWNLP Composite Mussels 3106-225 01/12/10 440 40.0 83.9 0.0377 6.67 1.79 1.61 2.41 7.71
20100112MUS12-C DYOTS Composite Mussels 3106-226 01/12/10 291 41.0 83.4 0.0465 7.72 2.11 1.22 1.68 7.64
MW10EN01-C MLPIER Composite Mussels 3106-227 01/08/10 357 41.8 88.4 0.0267 8.71 4.20 0.637 0.920 7.12
MW10EN03-C SIWP Composite Mussels 3106-228 01/08/10 300 25.9 87.4 0.0336 8.46 2.34 2.13 1.63 8.57
MW10EN06-C SIRP Composite Mussels 3106-229 01/08/10 177 31.5 88.7 0.0330 7.89 2.65 1.95 3.17 11.0
MFEB4-001C POPBWN Composite Mussels 3106-230 02/04/10 338 40.0 85.5 0.0201 9.57 2.65 0.801 1.22 13.9
MFEB4-007C KPTPIER Composite Mussels 3106-231 02/04/10 273 38.0 83.6 0.0335 7.53 2.82 0.829 0.938 7.17
MFEB4-013C KPTLAG Composite Mussels 3106-232 02/04/10 204 43.0 88.0 0.0440 9.47 4.65 2.05 2.48 8.34
MFEB4-019C APHCB Composite Mussels 3106-233 02/04/10 342 26.0 84.9 0.0451 8.88 3.24 1.01 5.51 9.26
MFEB4-023C APKIANA Composite Mussels 3106-234 02/04/10 248 44.0 83.1 0.0414 11.5 3.37 0.644 1.08 8.56
MFEB4-029C LBPMSC Composite Mussels 3106-235 02/04/10 319 33.0 83.5 0.0193 9.51 2.65 1.20 1.24 23.7
AMB02-301C DYOBAP Composite Mussels 3106-236 02/03/10 304 39.0 83.5 0.0419 8.14 3.25 1.51 1.20 7.79
AMB02-295C SIGST Composite Mussels 3106-237 02/03/10 281 41.0 84.2 0.0192 5.26 1.46 0.857 0.801 11.4
AMB02-102C PS01 Composite Mussels 3106-238 02/02/10 272 42.0 84.8 0.0236 6.73 2.69 1.26 1.09 11.6
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
PM: Jill Brandenberger 360/681-4564

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Instrument:

Laboratory Achieved Method Detection Limits (tissue)
Reporting Limit (MDL* 3.18)

20100112MUS01-C PS04 Composite Mussels 3106-215
20100112MUS02-C PS03 Composite Mussels 3106-216
20100112MUS03-C PS06 Composite Mussels 3106-217
20100112MUS04-C PS08 Composite Mussels 3106-218
20100112MUS05-C PS09 Composite Mussels 3106-219
20100112MUS06-C PS11 Composite Mussels 3106-220
20100112MUS07-C SISIM Composite Mussels 3106-221
20100112MUS09-C POPISP Composite Mussels 3106-222
20100112MUS08-C SIPOM Composite Mussels 3106-223
20100112MUS10-C POPIPD Composite Mussels 3106-224
20100112MUS11-C PWNLP Composite Mussels 3106-225
20100112MUS12-C DYOTS Composite Mussels 3106-226
MW10EN01-C MLPIER Composite Mussels 3106-227
MW10EN03-C SIWP Composite Mussels 3106-228
MW10EN06-C SIRP Composite Mussels 3106-229
MFEB4-001C POPBWN Composite Mussels 3106-230
MFEB4-007C KPTPIER Composite Mussels 3106-231
MFEB4-013C KPTLAG Composite Mussels 3106-232
MFEB4-019C APHCB Composite Mussels 3106-233
MFEB4-023C APKIANA Composite Mussels 3106-234
MFEB4-029C LBPMSC Composite Mussels 3106-235
AMB02-301C DYOBAP Composite Mussels 3106-236
AMB02-295C SIGST Composite Mussels 3106-237
AMB02-102C PS01 Composite Mussels 3106-238

2010 Regional Mussel Watch - AMB02
ENVVEST 2010
Metals in Tissue

UNITS:  µg/g dry wt.

Ni Zn Hg
CVAA         

Batch ID
ICP-OES      
Batch ID

ICP-MS        
Batch ID

ICP-OES ICP-OES CVAA

0.041 0.018 0.0044
0.13 0.057 0.014

0.673 210 0.114 050610HGBL I042310A 042110-6100
0.622 207 0.395 050610HGBL I042310A 042110-6100
0.804 198 0.120 050610HGBL I042310A 042110-6100

1.09 270 0.159 050610HGBL I042310A 042110-6100
0.857 210 0.140 050610HGBL I042310A 042110-6100

2.56 299 0.136 050610HGBL I042310A 042110-6100
1.49 202 0.154 050610HGBL I042310A 042110-6100
2.99 127 0.0893 050610HGBL I042310A 042110-6100

0.607 244 0.138 050610HGBL I042310A 042110-6100
1.52 128 0.0842 050610HGBL I042310A 042110-6100
1.92 185 0.144 050610HGBL I042310A 042110-6100
1.55 147 0.173 050610HGBL I042310A 042110-6100
1.17 131 0.0935 050610HGBL I042310A 042110-6100
1.64 196 0.129 050610HGBL I042310A 042110-6100
2.95 221 0.196 050610HGBL I042310A 042110-6100
1.22 188 0.127 050610HGBL I042310A 042110-6100

0.919 156 0.102 050610HGBL I042310A 042110-6100
2.47 215 0.146 050610HGBL I042310A 042110-6100
3.59 190 0.109 050610HGBL I042310A 042110-6100
1.17 161 0.111 050610HGBL I042310A 042110-6100
1.26 239 0.140 050610HGBL I042310A 042110-6100
1.22 179 0.154 050610HGBL I042310A 042110-6100

0.784 249 0.0891 050610HGBL I042310A 042110-6100
0.912 222 0.132 050610HGBL I042310A 042110-6100
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BATTELLE MARINE SCIENCE LABORATORIES 2010 Regional Mussel Watch - AMB02
1529 West Sequim Bay Road ENVVEST 2010
Sequim, Washington  98382-9099 PCBs in Indigenous Mussels
360/681-4564 UNITS:  ng/g wet wt.

Sample Name: MDL RL  3106-200 3106-199 3106-198  3106-197
Station: POPIPD SIPOM POPISP SISIM
Sample Type: Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Matrix: TISSUE TISSUE TISSUE TISSUE
Batch ID: 070210PAH 070210PAH 070210PAH 070210PAH
Sample Weight (g): 11.99 11.45 9.98 11.52
%Moisture: 83.83 86.90 82.29 88.58
Average %Lipids (dry wt): 8.40 7.78 8.85 6.99
Collection Date: 1/12/2010 1/12/2010 1/12/2010 1/12/2010
Extraction Date: 7/2/2010 7/2/2010 7/2/2010 7/2/2010
Analysis Date: 7/8/2010 7/8/2010 7/8/2010 7/8/2010
Units (wet wt): ng/g ng/g ng/g ng/g ng/g ng/g
Cl2(8) 0.16 0.2 0.19 J 0.25  0.24  0.26  
Cl3(18) 0.15 0.2 0.15 U 0.21  0.16 J 0.24  
Cl3(28) 0.02 0.2 0.10 J 0.20 J 0.15 J 0.22  
Cl4(44) 0.02 0.2 0.14 J 0.27  0.21  0.34  
Cl4(52) 0.05 0.2 0.32  0.62  0.48  0.77  
Cl4(66) 0.08 0.2 0.23  0.47  0.30  0.70  
Cl4(77) 0.15 0.2 0.49  0.87  0.65  1.08  
Cl5(101) 0.17 0.2 1.00  1.83  1.45  2.43  
Cl5(105) 0.03 0.2 0.24  0.56  0.32  0.70  
Cl5(118) 0.10 0.2 0.83  1.79  1.12  2.30  
Cl5(126) 0.07 0.2 0.67  0.86  0.94  0.98  
Cl6(128) 0.04 0.2 0.29  0.41  0.36  0.48  
Cl6(138) 0.13 0.2 1.46  2.21  1.98  2.79  
Cl6(153) 0.18 0.2 1.79  2.55  2.43  3.19  
Cl7(170) 0.02 0.2 0.09 J 0.09 J 0.14 J 0.11 J
Cl7(180) 0.03 0.2 0.25  0.35  0.44  0.37  
Cl7(187) 0.08 0.2 0.72  0.92  1.00  1.02  
Cl8(195) 0.01 0.2 0.01 U 0.01 U 0.01 U 0.01 U
Cl8(200) 0.08 0.2 0.26  0.35  0.37  0.40  
Cl9(206) 0.01 0.2 0.01 U 0.01 U 0.01 U 0.01 U
Cl10(209) 0.01 0.2 0.01 U 0.01 U 0.01 U 0.01 U

Sum PCB congeners1 18.46 29.63 25.49 36.80

SURROGATE RECOVERIES
Cl3(30) 89% 87% 76% 75%
Cl4(65) 96% 99% 87% 84%
Cl8(198) 92% 75% 70% 74%

1   Sum of PCBs follows O'Conner (2002) and includes the MDL for non-detects
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name: MDL RL
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): ng/g ng/g
Cl2(8) 0.16 0.2
Cl3(18) 0.15 0.2
Cl3(28) 0.02 0.2
Cl4(44) 0.02 0.2
Cl4(52) 0.05 0.2
Cl4(66) 0.08 0.2
Cl4(77) 0.15 0.2
Cl5(101) 0.17 0.2
Cl5(105) 0.03 0.2
Cl5(118) 0.10 0.2
Cl5(126) 0.07 0.2
Cl6(128) 0.04 0.2
Cl6(138) 0.13 0.2
Cl6(153) 0.18 0.2
Cl7(170) 0.02 0.2
Cl7(180) 0.03 0.2
Cl7(187) 0.08 0.2
Cl8(195) 0.01 0.2
Cl8(200) 0.08 0.2
Cl9(206) 0.01 0.2
Cl10(209) 0.01 0.2

Sum PCB congeners1

SURROGATE RECOVERIES
Cl3(30)
Cl4(65)
Cl8(198)

1   Sum of PCBs follows O'Conner (2002) and inclu

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

 3106-191 3106-192 3106-193  3106-194
PS04 PS03 PS06 PS08

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

070610PAH 070610PAH 070610PAH 070610PAH
11.59 11.49 11.06 11.29
86.49 88.23 87.82 88.33
6.87 6.62 6.65 7.47

1/12/2010 1/12/2010 1/12/2010 1/12/2010
7/6/2010 7/6/2010 7/6/2010 7/6/2010
8/3/2010 8/3/2010 8/3/2010 8/3/2010

ng/g ng/g ng/g ng/g
0.32  0.31  0.29  0.34  
0.31  0.31  0.28  0.28  
0.21  0.26  0.21  0.20  
0.31  0.37  0.32  0.30  
0.77  0.84  0.80  0.67  
0.53  0.60  0.63  0.48  
0.87  1.01  1.05  1.06  
2.41  2.62  2.60  2.37  
0.58  0.71  0.73  0.80  
1.83  2.26  2.24  2.26  
1.27  1.48  1.46  1.41  
0.47  0.57  0.56  0.59  
2.90  3.66  3.43  3.52  
3.44  4.33  3.97  3.74  
0.17 J 0.19 J 0.19 J 0.22  
0.69  0.86  0.84  0.96  
1.31  1.64  1.54  1.47  
0.01 U 0.01 U 0.01 U 0.01 U
0.54  0.65  0.62  0.64  
0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U

37.90 45.36 43.57 42.64

82% 91% 90% 84%
90% 100% 99% 93%
73% 75% 74% 69%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name: MDL RL
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): ng/g ng/g
Cl2(8) 0.16 0.2
Cl3(18) 0.15 0.2
Cl3(28) 0.02 0.2
Cl4(44) 0.02 0.2
Cl4(52) 0.05 0.2
Cl4(66) 0.08 0.2
Cl4(77) 0.15 0.2
Cl5(101) 0.17 0.2
Cl5(105) 0.03 0.2
Cl5(118) 0.10 0.2
Cl5(126) 0.07 0.2
Cl6(128) 0.04 0.2
Cl6(138) 0.13 0.2
Cl6(153) 0.18 0.2
Cl7(170) 0.02 0.2
Cl7(180) 0.03 0.2
Cl7(187) 0.08 0.2
Cl8(195) 0.01 0.2
Cl8(200) 0.08 0.2
Cl9(206) 0.01 0.2
Cl10(209) 0.01 0.2

Sum PCB congeners1

SURROGATE RECOVERIES
Cl3(30)
Cl4(65)
Cl8(198)

1   Sum of PCBs follows O'Conner (2002) and inclu

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

 3106-195 3106-196 3106-201  3106-202
PS09 PS11 PWNLP DYOTS

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

070610PAH 070610PAH 071910PAH 071910PAH
11.86 12.46 11.4 13.26
88.74 87.88 83.92 83.37

6.24 6.96 9.40 8.61
1/12/2010 1/12/2010 1/12/2010 1/12/2010

7/6/2010 7/6/2010 7/19/2010 7/19/2010
8/3/2010 8/3/2010 8/4/2010 8/4/2010

ng/g ng/g ng/g ng/g
0.46  0.23  0.22  0.30  
0.45  0.22  0.15 U 0.21  
0.23  0.20 J 0.11 J 0.16 J
0.49  0.26  0.17 J 0.22  
1.07  0.65  0.41  0.55  
0.80  0.49  0.28  0.40  
1.89  1.09  0.73  0.82  
5.11  2.54  1.50  1.68  
1.33  0.75  0.41  0.45  
4.10  2.39  1.41  1.54  
3.04  1.52  1.05  0.99  
0.97  0.59  0.38  0.42  
8.13  3.78  2.30  2.33  

10.67  4.26  2.87  2.85  
0.44  0.18 J 0.13 J 0.09 J
2.14  0.87  0.40  0.28  
3.13  1.59  1.12  1.05  
0.01 U 0.01 U 0.01 U 0.01 U
1.31  0.65  0.41  0.38  
0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U

91.54 44.56 28.09 29.48

84% 83% 85% 84%
92% 92% 98% 94%
66% 64% 67% 68%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name: MDL RL
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): ng/g ng/g
Cl2(8) 0.16 0.2
Cl3(18) 0.15 0.2
Cl3(28) 0.02 0.2
Cl4(44) 0.02 0.2
Cl4(52) 0.05 0.2
Cl4(66) 0.08 0.2
Cl4(77) 0.15 0.2
Cl5(101) 0.17 0.2
Cl5(105) 0.03 0.2
Cl5(118) 0.10 0.2
Cl5(126) 0.07 0.2
Cl6(128) 0.04 0.2
Cl6(138) 0.13 0.2
Cl6(153) 0.18 0.2
Cl7(170) 0.02 0.2
Cl7(180) 0.03 0.2
Cl7(187) 0.08 0.2
Cl8(195) 0.01 0.2
Cl8(200) 0.08 0.2
Cl9(206) 0.01 0.2
Cl10(209) 0.01 0.2

Sum PCB congeners1

SURROGATE RECOVERIES
Cl3(30)
Cl4(65)
Cl8(198)

1   Sum of PCBs follows O'Conner (2002) and inclu

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

 3106-203 3106-204 3106-205  3106-206
MLPIER SIWP SIRP POPBWN

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

071910PAH 071910PAH 071910PAH 071910PAH
13.1 11.59 11.82 12.08

88.37 87.37 88.69 85.55
6.40 5.43 5.42 8.07

1/8/2010 1/8/2010 1/8/2010 2/4/2010
7/19/2010 7/19/2010 7/19/2010 7/19/2010

8/4/2010 8/4/2010 8/4/2010 8/4/2010
ng/g ng/g ng/g ng/g
0.18 J 0.17 J 0.20  0.20 J
0.18 J 0.15 U 0.16 J 0.17 J
0.07 J 0.08 J 0.12 J 0.17 J
0.13 J 0.10 J 0.15 J 0.18 J
0.31  0.25  0.41  0.41  
0.17 J 0.14 J 0.29  0.35  
0.47  0.39  0.64  0.54  
1.18  0.82  1.63  1.19  
0.19 J 0.20 J 0.47  0.31  
0.81  0.78  1.46  1.07  
1.60  0.68  1.04  0.71  
0.31  0.24  0.38  0.29  
2.48  1.33  2.23  1.63  
3.46  1.70  2.73  2.01  
0.17 J 0.11 J 0.13 J 0.06 J
0.88  0.26  0.42  0.23  
1.62  0.71  1.04  0.74  
0.01 U 0.01 U 0.01 U 0.01 U
0.73  0.24  0.42  0.26  
0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U

29.92 16.73 27.89 21.07

75% 78% 74% 65%
82% 92% 85% 78%
70% 70% 64% 58%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name: MDL RL
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): ng/g ng/g
Cl2(8) 0.16 0.2
Cl3(18) 0.15 0.2
Cl3(28) 0.02 0.2
Cl4(44) 0.02 0.2
Cl4(52) 0.05 0.2
Cl4(66) 0.08 0.2
Cl4(77) 0.15 0.2
Cl5(101) 0.17 0.2
Cl5(105) 0.03 0.2
Cl5(118) 0.10 0.2
Cl5(126) 0.07 0.2
Cl6(128) 0.04 0.2
Cl6(138) 0.13 0.2
Cl6(153) 0.18 0.2
Cl7(170) 0.02 0.2
Cl7(180) 0.03 0.2
Cl7(187) 0.08 0.2
Cl8(195) 0.01 0.2
Cl8(200) 0.08 0.2
Cl9(206) 0.01 0.2
Cl10(209) 0.01 0.2

Sum PCB congeners1

SURROGATE RECOVERIES
Cl3(30)
Cl4(65)
Cl8(198)

1   Sum of PCBs follows O'Conner (2002) and inclu

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

 3107-207 3106-208 3106-209  3106-210
KPTPIER KPTLAG APHCB APKIANA

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

071910PAH 071910PAH 071910PAH 072910PAH
11.62 12.8 11.6 11.63
83.65 87.99 84.88 83.12

7.92 7.55 5.52 7.57
2/4/2010 2/4/2010 2/4/2010 2/4/2010

7/19/2010 7/19/2010 7/19/2010 7/29/2010
8/4/2010 8/4/2010 8/6/2010 8/6/2010

ng/g ng/g ng/g ng/g
0.25  0.21  0.17 J 0.18 J
0.18 J 0.15 U 0.15 U 0.15 U
0.17 J 0.10 J 0.08 J 0.10 J
0.18 J 0.12 J 0.12 J 0.13 J
0.48  0.29  0.24  0.32  
0.31  0.19 J 0.12 J 0.20 J
0.67  0.45  0.36  0.41  
1.40  1.00  0.78  1.03  
0.35  0.27  0.19 J 0.25  
1.20  0.95  0.65  0.81  
0.73  0.58  0.56  0.62  
0.34  0.26  0.21  0.29  
1.81  1.45  1.23  1.54  
2.16  1.74  1.53  1.93  
0.08 J 0.06 J 0.07 J 0.08 J
0.20  0.15 J 0.22  0.26  
0.77  0.61  0.60  0.72  
0.01 U 0.01 U 0.01 U 0.01 U
0.27  0.20 J 0.19 J 0.22  
0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U

23.15 17.60 14.99 18.52

81% 81% 63% 85%
91% 88% 77% 94%
68% 64% 64% 70%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name: MDL RL
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): ng/g ng/g
Cl2(8) 0.16 0.2
Cl3(18) 0.15 0.2
Cl3(28) 0.02 0.2
Cl4(44) 0.02 0.2
Cl4(52) 0.05 0.2
Cl4(66) 0.08 0.2
Cl4(77) 0.15 0.2
Cl5(101) 0.17 0.2
Cl5(105) 0.03 0.2
Cl5(118) 0.10 0.2
Cl5(126) 0.07 0.2
Cl6(128) 0.04 0.2
Cl6(138) 0.13 0.2
Cl6(153) 0.18 0.2
Cl7(170) 0.02 0.2
Cl7(180) 0.03 0.2
Cl7(187) 0.08 0.2
Cl8(195) 0.01 0.2
Cl8(200) 0.08 0.2
Cl9(206) 0.01 0.2
Cl10(209) 0.01 0.2

Sum PCB congeners1

SURROGATE RECOVERIES
Cl3(30)
Cl4(65)
Cl8(198)

1   Sum of PCBs follows O'Conner (2002) and inclu

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

 3106-211 3106-212 3106-213  3106-214
LBPMSC DYOBAP SIGST PS01

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

072910PAH 072910PAH 072910PAH 072910PAH
11.45 12.05 12.31 13.03
83.49 83.51 84.23 84.79

7.02 7.97 9.08 8.63
2/4/2010 2/3/2010 2/3/2010 2/2/2010

7/29/2010 7/29/2010 7/29/2010 7/29/2010
8/6/2010 8/6/2010 8/6/2010 8/6/2010

ng/g ng/g ng/g ng/g
0.19 J 0.20  0.38  0.29  
0.15 U 0.15 U 0.36  0.29  
0.16 J 0.11 J 0.43  0.28  
0.17 J 0.13 J 0.51  0.40  
0.40  0.37  1.33  1.00  
0.32  0.26  0.93  0.65  
0.49  0.55  1.58  1.12  
1.16  1.23  3.64  2.88  
0.35  0.31  1.01  0.71  
1.06  1.10  3.05  2.43  
0.53  0.81  1.43  1.53  
0.30  0.33  0.73  0.60  
1.52  1.75  4.35  3.68  
1.72  2.17  4.75  4.46  
0.05 J 0.07 J 0.17 J 0.14 J
0.15 J 0.19 J 0.78  0.72  
0.63  0.87  1.53  1.61  
0.01 U 0.01 U 0.01 U 0.01 U
0.20 J 0.30  0.58  0.63  
0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U

19.18 21.84 55.09 46.85

82% 83% 77% 67%
95% 96% 88% 75%
63% 70% 67% 53%
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BATTELLE MARINE SCIENCE LABORATORIES 2010 Regional Mussel Watch - AMB02
1529 West Sequim Bay Road ENVVEST 2010
Sequim, Washington  98382-9099 PAHs in Indigenous Mussels
360/681-4564 UNITS:  ng/g wet wt.

Sample Name: 3106-200 3106-199  3106-198 3106-197
Station: POPIPD SIPOM POPISP SISIM
Sample Type: Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Matrix: TISSUE TISSUE TISSUE TISSUE
Batch ID: 070210PAH 070210PAH 070210PAH 070210PAH
Sample Weight (g): 11.99 11.45 9.98 11.52
%Moisture: 83.83 86.90 82.29 88.58
Average %Lipids (dry wt): 8.40 7.78 8.85 6.99
Collection Date: 1/12/2010 1/12/2010 1/12/2010 1/12/2010
Extraction Date: 7/2/2010 7/2/2010 7/2/2010 7/2/2010
Analysis Date: 8/12/2010 8/12/2010 8/12/2010 8/12/2010
Units (wet wt): MDL (ng/g) RL ng/g ng/g ng/g ng/g

Naphthalene 1.82 1.82 5.73 B 5.00 B 31.4 B 4.10 B
C1-Naphthalenes 1.82 1.82 3.71 B 5.44 B 34.5 B 4.22 B
C2-Naphthalenes 3.61 1.82 9.19  11.3  35.8  8.81  
C3-Naphthalenes 3.61 1.82 7.69  19.4  23.2  9.86  
C4-Naphthalenes 3.61 1.82 4.72  21.6  9.00  7.44  
Biphenyl 2.86 1.82 2.86 U 2.86 U 9.89  2.86 U
Acenaphthylene 1.68 1.82 1.68 U 1.68 U 4.17  2.45  
Acenaphthene 2.29 1.82 3.48  2.29 U 62.9  2.29 U
Fluorene 2.75 1.82 3.98  2.75 U 39.2  2.75 U
C1-Fluorenes 2.17 1.82 16.4  16.6  26.6  11.7  
C2-Fluorenes 2.17 1.82 2.17 U 2.17 U 2.17 U 2.17 U
C3-Fluorenes 2.17 1.82 2.17 U 2.17 U 2.17 U 2.17 U
Anthracene 0.42 1.82 5.49  3.29  12.2  5.47  
Phenanthrene 1.10 1.82 17.4  18.0  55.7  21.0  
C1-Phenanthrenes/Anthracenes 1.18 1.82 63.8  50.5  83.9  41.4  
C2-Phenanthrenes/Anthracenes 0.10 1.82 13.7  62.4  20.8  26.1  
C3-Phenanthrenes/Anthracenes 0.10 1.82 16.0  39.9  43.4  20.2  
C4-Phenanthrenes/Anthracenes 0.10 1.82 0.10 U 33.9  0.10 U 0.10 U
Dibenzothiophene 0.40 1.82 0.68 J 1.08 J 4.18  0.88 J
C1-Dibenzothiophenes 0.40 1.82 1.65 J 3.30  2.83  1.56 J
C2-Dibenzothiophenes 0.40 1.82 3.70  9.66  0.40 U 5.30  
C3-Dibenzothiophenes 0.40 1.82 0.40 U 10.7  0.40 U 8.92  
C4-Dibenzothiophenes 0.40 1.82 3.70  8.50  0.40 U 8.25  
Fluoranthene 0.81 1.82 17.4  38.0  47.5  45.0  
Pyrene 0.35 1.82 8.62  24.9  25.2  29.8  
C1-Fluoranthenes/Pyrenes 0.81 1.82 11.4  18.5  28.7  22.9  
C2-Fluoranthenes/Pyrenes 0.81 1.82 3.23  9.05  8.26  11.0  
C3-Fluoranthenes/Pyrenes 0.81 1.82 0.81 U 0.81 U 0.81 U 0.81 U
Benzo(a)anthracene 0.54 1.82 5.93  7.10  17.8  14.9  
Chrysene 0.87 1.82 13.8  16.4  40.3  31.0  
C1-Chrysenes 0.87 1.82 3.35  5.96  8.38  10.1  
C2-Chrysenes 0.87 1.82 0.87 U 6.72  0.87 U 9.49  
C3-Chrysenes 0.87 1.82 0.87 U 0.87 U 0.87 U 4.15  
C4-Chrysenes 0.87 1.82 0.87 U 0.87 U 0.87 U 0.87 U
Benzo(b)fluoranthene 0.37 1.82 6.42  8.35  22.6  15.6  
Benzo(k)fluoranthene 0.21 1.82 2.85  3.39  7.76  6.60  
Benzo(e)pyrene 0.22 1.82 3.70  6.29  12.8  11.1  
Benzo(a)pyrene 0.23 1.82 2.13  1.64 J 7.69  2.97  
Perylene 0.25 1.82 1.70 J 1.06 J 3.21  1.97  
Indeno(1,2,3-cd)pyrene 0.14 1.82 1.64 J 1.21 J 3.81  1.90  
Dibenz(a,h)anthracene 0.06 1.82 0.06 U 0.06 U 1.47 J 0.64 J
Benzo(g,h,i)perylene 0.22 1.82 1.21 J 1.98  3.60  2.89  
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BATTELLE MARINE SCIENCE LABORATORIES 2010 Regional Mussel Watch - AMB02
1529 West Sequim Bay Road ENVVEST 2010
Sequim, Washington  98382-9099 PAHs in Indigenous Mussels
360/681-4564 UNITS:  ng/g wet wt.

Sample Name: 3106-200 3106-199  3106-198 3106-197
Station: POPIPD SIPOM POPISP SISIM
Sample Type: Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Matrix: TISSUE TISSUE TISSUE TISSUE
Batch ID: 070210PAH 070210PAH 070210PAH 070210PAH
Sample Weight (g): 11.99 11.45 9.98 11.52
%Moisture: 83.83 86.90 82.29 88.58
Average %Lipids (dry wt): 8.40 7.78 8.85 6.99
Collection Date: 1/12/2010 1/12/2010 1/12/2010 1/12/2010
Extraction Date: 7/2/2010 7/2/2010 7/2/2010 7/2/2010
Analysis Date: 8/12/2010 8/12/2010 8/12/2010 8/12/2010
Units (wet wt): MDL (ng/g) RL ng/g ng/g ng/g ng/g

Sum of PAHs Measured1 277 488 748 424
Sum of Parent PAHs 107 147 413 206

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene 64% 57% 75% 64%
d10-Acenaphthene 81% 72% 80% 74%
d10-Phenanthrene 94% 93% 94% 91%
d12-Chrysene 91% 89% 93% 88%
d12-Perylene 87% 87% 89% 87%

1 Sum of PAHs includes the MDL for non-detects
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Naphthalene 1.82 1.82
C1-Naphthalenes 1.82 1.82
C2-Naphthalenes 3.61 1.82
C3-Naphthalenes 3.61 1.82
C4-Naphthalenes 3.61 1.82
Biphenyl 2.86 1.82
Acenaphthylene 1.68 1.82
Acenaphthene 2.29 1.82
Fluorene 2.75 1.82
C1-Fluorenes 2.17 1.82
C2-Fluorenes 2.17 1.82
C3-Fluorenes 2.17 1.82
Anthracene 0.42 1.82
Phenanthrene 1.10 1.82
C1-Phenanthrenes/Anthracenes 1.18 1.82
C2-Phenanthrenes/Anthracenes 0.10 1.82
C3-Phenanthrenes/Anthracenes 0.10 1.82
C4-Phenanthrenes/Anthracenes 0.10 1.82
Dibenzothiophene 0.40 1.82
C1-Dibenzothiophenes 0.40 1.82
C2-Dibenzothiophenes 0.40 1.82
C3-Dibenzothiophenes 0.40 1.82
C4-Dibenzothiophenes 0.40 1.82
Fluoranthene 0.81 1.82
Pyrene 0.35 1.82
C1-Fluoranthenes/Pyrenes 0.81 1.82
C2-Fluoranthenes/Pyrenes 0.81 1.82
C3-Fluoranthenes/Pyrenes 0.81 1.82
Benzo(a)anthracene 0.54 1.82
Chrysene 0.87 1.82
C1-Chrysenes 0.87 1.82
C2-Chrysenes 0.87 1.82
C3-Chrysenes 0.87 1.82
C4-Chrysenes 0.87 1.82
Benzo(b)fluoranthene 0.37 1.82
Benzo(k)fluoranthene 0.21 1.82
Benzo(e)pyrene 0.22 1.82
Benzo(a)pyrene 0.23 1.82
Perylene 0.25 1.82
Indeno(1,2,3-cd)pyrene 0.14 1.82
Dibenz(a,h)anthracene 0.06 1.82
Benzo(g,h,i)perylene 0.22 1.82

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-191 3106-192  3106-193 3106-194
PS04 PS03 PS06 PS08

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

070610PAH 070610PAH 070610PAH 070610PAH
11.59 11.49 11.06 11.29
86.49 88.23 87.82 88.33

6.87 6.62 6.65 7.47
1/12/2010 1/12/2010 1/12/2010 1/12/2010
7/6/2010 7/6/2010 7/6/2010 7/6/2010

8/19/2010 8/19/2010 8/19/2010 8/19/2010
ng/g ng/g ng/g ng/g

3.24  3.70  3.31  7.03 *
3.17  3.32  3.05  6.51 *
6.98  7.24  7.01  14.6  
7.74  9.40  7.61  15.8  
6.84  7.77  4.92  20.9  
2.86 U 2.86 U 2.86 U 2.86 U
1.88  1.68 U 1.68 U 3.36  
2.29 U 2.29 U 2.29 U 2.32  
2.75 U 3.14  2.75 U 3.83  
13.1  17.1  14.9  20.6  
2.17 U 2.17 U 2.17 U 2.17 U
2.17 U 2.17 U 2.17 U 2.17 U
5.73  8.14  4.31  6.75  
20.7  23.2  14.0  32.5  
21.8  23.3  18.9  54.8  
23.0  29.3  19.7  64.4  
15.6  22.3  15.3  68.7  
0.10 U 0.10 U 0.10 U 0.10 U
0.79 J 1.04 J 0.71 J 1.53 J
1.35 J 1.78 J 1.55 J 3.86  
4.56  5.63  5.48  13.6  
6.66  9.36  5.71  12.5  
6.89  12.9  8.23  10.6  
48.1  52.7  26.0  78.1  
26.6  32.8  17.6  47.9  
22.4  28.2  14.7  33.0  
9.29  15.4  7.36  17.7  
0.81 U 12.1  0.81 U 10.4  
19.3  23.8  12.1  26.8  
29.1  35.2  19.6  46.3  
8.96  14.4  7.14  14.6  
7.64  13.3  7.19  11.5  
0.87 U 0.87 U 0.87 U 0.87 U
0.87 U 0.87 U 0.87 U 0.87 U
15.7  25.7  10.7  24.3  
7.54  10.9  4.96  11.0  
9.79  16.0  6.71  14.4  
4.71  7.80  3.53  5.93  
1.82  2.86  1.32 J 2.35  
2.41  0.87 J 2.68  4.25  
0.06 U 0.06 U 0.06 U 0.06 U
1.93  0.92 J 6.00  3.99  

Ambient Monitoring, Sinclair-Dyes Inlets, 2010 Regional Mussel Watch, Chemistry Data Report Page 20 of 81



BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Sum of PAHs Measured1

Sum of Parent PAHs

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Sum of PAHs includes the MDL for non-detects

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-191 3106-192  3106-193 3106-194
PS04 PS03 PS06 PS08

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

070610PAH 070610PAH 070610PAH 070610PAH
11.59 11.49 11.06 11.29
86.49 88.23 87.82 88.33
6.87 6.62 6.65 7.47

1/12/2010 1/12/2010 1/12/2010 1/12/2010
7/6/2010 7/6/2010 7/6/2010 7/6/2010

8/19/2010 8/19/2010 8/19/2010 8/19/2010
ng/g ng/g ng/g ng/g

380 495 299 726
207 256 143 326

44% 56% 54% 37% #
69% 75% 77% 66%
88% 89% 95% 87%
88% 84% 87% 85%
89% 87% 87% 77%

Ambient Monitoring, Sinclair-Dyes Inlets, 2010 Regional Mussel Watch, Chemistry Data Report Page 21 of 81



BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Naphthalene 1.82 1.82
C1-Naphthalenes 1.82 1.82
C2-Naphthalenes 3.61 1.82
C3-Naphthalenes 3.61 1.82
C4-Naphthalenes 3.61 1.82
Biphenyl 2.86 1.82
Acenaphthylene 1.68 1.82
Acenaphthene 2.29 1.82
Fluorene 2.75 1.82
C1-Fluorenes 2.17 1.82
C2-Fluorenes 2.17 1.82
C3-Fluorenes 2.17 1.82
Anthracene 0.42 1.82
Phenanthrene 1.10 1.82
C1-Phenanthrenes/Anthracenes 1.18 1.82
C2-Phenanthrenes/Anthracenes 0.10 1.82
C3-Phenanthrenes/Anthracenes 0.10 1.82
C4-Phenanthrenes/Anthracenes 0.10 1.82
Dibenzothiophene 0.40 1.82
C1-Dibenzothiophenes 0.40 1.82
C2-Dibenzothiophenes 0.40 1.82
C3-Dibenzothiophenes 0.40 1.82
C4-Dibenzothiophenes 0.40 1.82
Fluoranthene 0.81 1.82
Pyrene 0.35 1.82
C1-Fluoranthenes/Pyrenes 0.81 1.82
C2-Fluoranthenes/Pyrenes 0.81 1.82
C3-Fluoranthenes/Pyrenes 0.81 1.82
Benzo(a)anthracene 0.54 1.82
Chrysene 0.87 1.82
C1-Chrysenes 0.87 1.82
C2-Chrysenes 0.87 1.82
C3-Chrysenes 0.87 1.82
C4-Chrysenes 0.87 1.82
Benzo(b)fluoranthene 0.37 1.82
Benzo(k)fluoranthene 0.21 1.82
Benzo(e)pyrene 0.22 1.82
Benzo(a)pyrene 0.23 1.82
Perylene 0.25 1.82
Indeno(1,2,3-cd)pyrene 0.14 1.82
Dibenz(a,h)anthracene 0.06 1.82
Benzo(g,h,i)perylene 0.22 1.82

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-195 3106-196  3106-201 3106-202
PS09 PS11 PWNLP DYOTS

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

070610PAH 070610PAH 071910PAH 071910PAH
11.86 12.46 11.4 13.26
88.74 87.88 83.92 83.37
6.24 6.96 9.40 8.61

1/12/2010 1/12/2010 1/12/2010 1/12/2010
7/6/2010 7/6/2010 7/19/2010 7/19/2010

8/19/2010 8/19/2010 8/13/2010 8/13/2010
ng/g ng/g ng/g ng/g

5.85  41.7  14.0 B* 6.99 B*
4.81  30.9  8.16 * 4.61 *
7.88  36.0  10.9  9.32  
7.48  26.8  11.1  10.8  
6.95  13.1  7.21  8.44  
2.86 U 6.56  2.86 U 2.86 U
2.15  5.71  1.68 U 2.50  
2.45  37.1  2.29 U 2.84  
3.21  46.5  2.75 U 3.11  
14.7  25.6  28.0  31.9  
2.17 U 2.17 U 2.17 U 2.17 U
2.17 U 2.17 U 2.17 U 2.17 U
5.31  22.8  2.56  4.90  
30.9  516.2  6.50  16.2  
22.2  184.7  9.14  18.1  
23.6  92.5  11.8  17.3  
17.6  39.3  12.9  23.1  
0.10 U 0.10 U 0.10 U 0.10 U
1.43 J 27.1  0.40 U 0.61 J
1.72 J 12.1  1.24 J 1.43 J
5.82  11.1  4.27  5.69  
8.56  8.76  5.60  5.21  
8.60  9.16  4.42  7.10  
46.2  497.3  8.66  26.2  
28.3  299.3  5.87  17.0  
18.6  96.4  6.61  13.4  
14.5  131.6  3.90  5.68  
8.90  33.1  0.81 U 0.81 U
20.0  50.3  3.49  9.66  
31.3  118.1  7.85  15.6  
9.10  25.2  3.88  6.02  
9.18  16.7  6.61  7.79  
0.87 U 0.87 U 0.87 U 0.87 U
0.87 U 0.87 U 0.87 U 0.87 U
18.3  58.0  5.12  9.26  
7.32  22.0  2.04  3.59  
10.6  27.5  3.42  7.06  
5.92  14.0  1.60 J 2.18  
2.03  3.75  1.31 J 1.96  
1.61 J 2.19  1.78 J 1.33 J
0.06 U 3.11  0.06 U 0.06 U
0.74 J 4.32  2.27  2.04  
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Sum of PAHs Measured1

Sum of Parent PAHs

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Sum of PAHs includes the MDL for non-detects

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-195 3106-196  3106-201 3106-202
PS09 PS11 PWNLP DYOTS

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

070610PAH 070610PAH 071910PAH 071910PAH
11.86 12.46 11.4 13.26
88.74 87.88 83.92 83.37
6.24 6.96 9.40 8.61

1/12/2010 1/12/2010 1/12/2010 1/12/2010
7/6/2010 7/6/2010 7/19/2010 7/19/2010

8/19/2010 8/19/2010 8/13/2010 8/13/2010
ng/g ng/g ng/g ng/g

423 2603 219 319
227 1804 77 136

57% 59% 35% # 38% #
82% 83% 61% 64%
91% 96% 90% 86%
78% 89% 91% 86%
75% 89% 90% 79%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Naphthalene 1.82 1.82
C1-Naphthalenes 1.82 1.82
C2-Naphthalenes 3.61 1.82
C3-Naphthalenes 3.61 1.82
C4-Naphthalenes 3.61 1.82
Biphenyl 2.86 1.82
Acenaphthylene 1.68 1.82
Acenaphthene 2.29 1.82
Fluorene 2.75 1.82
C1-Fluorenes 2.17 1.82
C2-Fluorenes 2.17 1.82
C3-Fluorenes 2.17 1.82
Anthracene 0.42 1.82
Phenanthrene 1.10 1.82
C1-Phenanthrenes/Anthracenes 1.18 1.82
C2-Phenanthrenes/Anthracenes 0.10 1.82
C3-Phenanthrenes/Anthracenes 0.10 1.82
C4-Phenanthrenes/Anthracenes 0.10 1.82
Dibenzothiophene 0.40 1.82
C1-Dibenzothiophenes 0.40 1.82
C2-Dibenzothiophenes 0.40 1.82
C3-Dibenzothiophenes 0.40 1.82
C4-Dibenzothiophenes 0.40 1.82
Fluoranthene 0.81 1.82
Pyrene 0.35 1.82
C1-Fluoranthenes/Pyrenes 0.81 1.82
C2-Fluoranthenes/Pyrenes 0.81 1.82
C3-Fluoranthenes/Pyrenes 0.81 1.82
Benzo(a)anthracene 0.54 1.82
Chrysene 0.87 1.82
C1-Chrysenes 0.87 1.82
C2-Chrysenes 0.87 1.82
C3-Chrysenes 0.87 1.82
C4-Chrysenes 0.87 1.82
Benzo(b)fluoranthene 0.37 1.82
Benzo(k)fluoranthene 0.21 1.82
Benzo(e)pyrene 0.22 1.82
Benzo(a)pyrene 0.23 1.82
Perylene 0.25 1.82
Indeno(1,2,3-cd)pyrene 0.14 1.82
Dibenz(a,h)anthracene 0.06 1.82
Benzo(g,h,i)perylene 0.22 1.82

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-203 3106-204  3106-205 3106-206
MLPIER SIWP SIRP POPBWN

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

071910PAH 071910PAH 071910PAH 071910PAH
13.1 11.59 11.82 12.08

88.37 87.37 88.69 85.55
6.40 5.43 5.42 8.07

1/8/2010 1/8/2010 1/8/2010 2/4/2010
7/19/2010 7/19/2010 7/19/2010 7/19/2010
8/13/2010 8/12/2010 8/13/2010 8/5/2010

ng/g ng/g ng/g ng/g

3.62 B 7.41 B 7.38 B* 3.85 B*
2.72  3.32  4.19 * 5.06 *
5.89  9.21  9.44  18.1  
7.81  6.70  9.79  34.2  
7.63  5.09  4.54  25.3  
2.86 U 2.86 U 2.86 U 2.86 U
11.8  1.68 U 1.68 U 1.68 U
7.52  2.29 U 2.29 U 2.29 U
7.71  2.75 U 2.75 U 2.75 U
11.5  16.1  9.15  10.7  
2.17 U 2.17 U 2.17 U 2.17 U
2.17 U 2.17 U 2.17 U 2.17 U
14.9  0.99 J 1.35 J 2.81  
62.2  5.49  7.16  13.9  
46.8  5.15  5.14  28.3  
57.0  13.3  11.2  43.9  
84.3  81.9  53.6  45.6  
0.10 U 0.10 U 0.10 U 30.4  
3.53  0.40 U 0.63 J 0.40 U
4.12  0.40 U 0.40 U 1.83  
12.6  0.40 U 0.40 U 7.30  
11.2  0.40 U 0.40 U 12.3  
6.52  0.40 U 0.40 U 12.2  

383.8  5.98  7.84  33.8  
174.5  3.27  4.63  22.7  

76.9  3.42  4.53  17.8  
42.3  0.81 U 0.81 U 8.73  
14.3  0.81 U 0.81 U 0.81 U
41.9  2.19  3.18  8.47  

105.4  4.91  6.51  18.8  
21.9  0.87 U 4.93  7.14  
10.6  0.87 U 2.97  5.43  
5.00  0.87 U 0.87 U 0.87 U
0.87 U 0.87 U 0.87 U 0.87 U
59.6  2.18  3.30  9.76  
22.5  0.86 J 1.32 J 4.03  
27.6  1.43 J 2.78  6.42  
19.4  0.71 J 1.07 J 2.57  
4.78  0.69 J 0.83 J 1.84  
9.83  0.52 J 0.77 J 1.57 J
2.89  0.06 U 0.06 U 0.06 U
8.33  0.74 J 1.18 J 1.97  
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Sum of PAHs Measured1

Sum of Parent PAHs

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Sum of PAHs includes the MDL for non-detects

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-203 3106-204  3106-205 3106-206
MLPIER SIWP SIRP POPBWN

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

071910PAH 071910PAH 071910PAH 071910PAH
13.1 11.59 11.82 12.08

88.37 87.37 88.69 85.55
6.40 5.43 5.42 8.07

1/8/2010 1/8/2010 1/8/2010 2/4/2010
7/19/2010 7/19/2010 7/19/2010 7/19/2010
8/13/2010 8/12/2010 8/13/2010 8/5/2010

ng/g ng/g ng/g ng/g

1409 203 188 464
975 47 60 143

41% 47% 32% # 29% #
76% 60% 60% 56%
88% 88% 87% 52%
88% 89% 90% 69%
85% 84% 84% 67%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Naphthalene 1.82 1.82
C1-Naphthalenes 1.82 1.82
C2-Naphthalenes 3.61 1.82
C3-Naphthalenes 3.61 1.82
C4-Naphthalenes 3.61 1.82
Biphenyl 2.86 1.82
Acenaphthylene 1.68 1.82
Acenaphthene 2.29 1.82
Fluorene 2.75 1.82
C1-Fluorenes 2.17 1.82
C2-Fluorenes 2.17 1.82
C3-Fluorenes 2.17 1.82
Anthracene 0.42 1.82
Phenanthrene 1.10 1.82
C1-Phenanthrenes/Anthracenes 1.18 1.82
C2-Phenanthrenes/Anthracenes 0.10 1.82
C3-Phenanthrenes/Anthracenes 0.10 1.82
C4-Phenanthrenes/Anthracenes 0.10 1.82
Dibenzothiophene 0.40 1.82
C1-Dibenzothiophenes 0.40 1.82
C2-Dibenzothiophenes 0.40 1.82
C3-Dibenzothiophenes 0.40 1.82
C4-Dibenzothiophenes 0.40 1.82
Fluoranthene 0.81 1.82
Pyrene 0.35 1.82
C1-Fluoranthenes/Pyrenes 0.81 1.82
C2-Fluoranthenes/Pyrenes 0.81 1.82
C3-Fluoranthenes/Pyrenes 0.81 1.82
Benzo(a)anthracene 0.54 1.82
Chrysene 0.87 1.82
C1-Chrysenes 0.87 1.82
C2-Chrysenes 0.87 1.82
C3-Chrysenes 0.87 1.82
C4-Chrysenes 0.87 1.82
Benzo(b)fluoranthene 0.37 1.82
Benzo(k)fluoranthene 0.21 1.82
Benzo(e)pyrene 0.22 1.82
Benzo(a)pyrene 0.23 1.82
Perylene 0.25 1.82
Indeno(1,2,3-cd)pyrene 0.14 1.82
Dibenz(a,h)anthracene 0.06 1.82
Benzo(g,h,i)perylene 0.22 1.82

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3107-207 3106-208  3106-209 3106-210
KPTPIER KPTLAG APHCB APKIANA

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

071910PAH 071910PAH 071910PAH 072910PAH
11.62 12.8 11.6 11.63
83.65 87.99 84.88 83.12
7.92 7.55 5.52 7.57

2/4/2010 2/4/2010 2/4/2010 2/4/2010
7/19/2010 7/19/2010 7/19/2010 7/29/2010
8/5/2010 8/5/2010 8/8/2010 8/7/2010

ng/g ng/g ng/g ng/g

3.86 B 4.33 B 17.2 B 2.77 B
3.68  3.11  18.4  1.86  
21.0  12.4  50.9  10.7  
11.6  4.65  33.4  9.92  
18.2  3.61 U 12.3  5.66  
2.86 U 2.86 U 5.51  2.86 U
1.97  1.68 U 4.06  1.68 U
2.29 U 2.29 U 69.0  2.29 U
2.75 U 2.75 U 63.4  2.75 U
14.1  7.73  24.3  9.33  
2.17 U 2.17 U 2.17 U 2.17 U
2.17 U 2.17 U 2.17 U 2.17 U
3.24  2.18  45.1  1.77 J
8.70  8.87  141.8  6.96  
16.5  8.75  59.7  9.89  
31.4  8.10  27.2  8.77  
35.4  14.5  13.4  13.4  
0.10 U 0.10 U 0.10 U 0.10 U
0.40 U 0.40 U 9.00  0.40 U
4.76  0.85 J 4.35  0.87 J
20.4  3.57  5.49  0.40 U
21.1  2.94  3.85  2.59  
14.7  0.40 U 0.40 U 2.86  
17.2  14.4  131  11.7  
10.4  10.3  81.5  5.74  
9.11  8.13  73.1  6.59  
4.86  3.85  15.5  2.67  
0.81 U 0.81 U 0.81 U 0.81 U
4.12  6.59  64.1  4.79  
7.79  8.67  118  8.63  
4.12  3.34  16.3  3.16  
5.40  4.71  6.76  3.83  
0.87 U 0.87 U 0.87 U 0.87 U
0.87 U 0.87 U 0.87 U 0.87 U
4.92  4.59  27.3  4.26  
1.87  1.39 J 11.0  1.68 J
3.96  2.94  12.9  3.11  
1.52 J 2.15  14.7  1.99  
1.16 J 1.17 J 4.24  0.88 J
1.01 J 0.85 J 5.97  0.72 J
0.06 U 0.06 U 2.12  0.06 U
1.07 J 0.92 J 4.47  0.82 J
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Sum of PAHs Measured1

Sum of Parent PAHs

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Sum of PAHs includes the MDL for non-detects

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3107-207 3106-208  3106-209 3106-210
KPTPIER KPTLAG APHCB APKIANA

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

071910PAH 071910PAH 071910PAH 072910PAH
11.62 12.8 11.6 11.63
83.65 87.99 84.88 83.12
7.92 7.55 5.52 7.57

2/4/2010 2/4/2010 2/4/2010 2/4/2010
7/19/2010 7/19/2010 7/19/2010 7/29/2010
8/5/2010 8/5/2010 8/8/2010 8/7/2010

ng/g ng/g ng/g ng/g

325 177 1205 165
81 79 833 66

64% 50% 69% 67%
62% 97% 64% 66%
86% 87% 81% 88%
74% 70% 73% 65%
67% 65% 69% 69%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Naphthalene 1.82 1.82
C1-Naphthalenes 1.82 1.82
C2-Naphthalenes 3.61 1.82
C3-Naphthalenes 3.61 1.82
C4-Naphthalenes 3.61 1.82
Biphenyl 2.86 1.82
Acenaphthylene 1.68 1.82
Acenaphthene 2.29 1.82
Fluorene 2.75 1.82
C1-Fluorenes 2.17 1.82
C2-Fluorenes 2.17 1.82
C3-Fluorenes 2.17 1.82
Anthracene 0.42 1.82
Phenanthrene 1.10 1.82
C1-Phenanthrenes/Anthracenes 1.18 1.82
C2-Phenanthrenes/Anthracenes 0.10 1.82
C3-Phenanthrenes/Anthracenes 0.10 1.82
C4-Phenanthrenes/Anthracenes 0.10 1.82
Dibenzothiophene 0.40 1.82
C1-Dibenzothiophenes 0.40 1.82
C2-Dibenzothiophenes 0.40 1.82
C3-Dibenzothiophenes 0.40 1.82
C4-Dibenzothiophenes 0.40 1.82
Fluoranthene 0.81 1.82
Pyrene 0.35 1.82
C1-Fluoranthenes/Pyrenes 0.81 1.82
C2-Fluoranthenes/Pyrenes 0.81 1.82
C3-Fluoranthenes/Pyrenes 0.81 1.82
Benzo(a)anthracene 0.54 1.82
Chrysene 0.87 1.82
C1-Chrysenes 0.87 1.82
C2-Chrysenes 0.87 1.82
C3-Chrysenes 0.87 1.82
C4-Chrysenes 0.87 1.82
Benzo(b)fluoranthene 0.37 1.82
Benzo(k)fluoranthene 0.21 1.82
Benzo(e)pyrene 0.22 1.82
Benzo(a)pyrene 0.23 1.82
Perylene 0.25 1.82
Indeno(1,2,3-cd)pyrene 0.14 1.82
Dibenz(a,h)anthracene 0.06 1.82
Benzo(g,h,i)perylene 0.22 1.82

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-211 3106-212  3106-213 3106-214
LBPMSC DYOBAP SIGST PS01

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

072910PAH 072910PAH 072910PAH 072910PAH
11.45 12.05 12.31 13.03
83.49 83.51 84.23 84.79
7.02 7.97 9.08 8.63

2/4/2010 2/3/2010 2/3/2010 2/2/2010
7/29/2010 7/29/2010 7/29/2010 7/29/2010
8/7/2010 8/7/2010 8/7/2010 8/7/2010

ng/g ng/g ng/g ng/g

3.52 B 2.23 B 3.80 B 3.17 B
5.48  1.98  2.66  2.47  
14.0  8.87  17.8  14.2  
22.5  9.91  14.7  10.6  
29.7  3.75  8.21  6.33  
2.86 U 2.86 U 2.86 U 2.86 U
2.34  1.68 U 1.80 J 1.68 U
2.29 U 2.29 U 2.29 U 2.29 U
2.75 U 2.75 U 2.75 U 2.75 U
12.1  11.6  14.1  9.91  
2.17 U 2.17 U 2.17 U 2.17 U
2.17 U 2.17 U 2.17 U 2.17 U
4.98  1.60 J 2.65  2.41  
27.4  4.28  6.47  6.07  
45.4  10.2  17.8  13.7  
61.9  7.58  14.4  14.0  
51.9  14.6  95.3  27.7  
46.0  0.10 U 0.10 U 0.10 U
1.79 J 0.40 U 0.40 U 0.40 U
8.49  0.40 U 0.40 U 0.98 J
25.9  0.40 U 7.57  6.09  
22.7  2.53  7.78  8.28  
14.8  0.40 U 0.40 U 10.8  
84.0  6.47  10.8  12.3  
47.9  4.06  6.48  8.72  
33.7  4.98  10.9  9.43  
16.2  2.44  0.81 U 5.68  
0.81 U 0.81 U 0.81 U 0.81 U
22.7  2.68  4.52  6.00  
42.2  4.50  5.64  9.84  
11.9  3.67  7.21  6.98  
7.68  3.93  5.02  8.27  
0.87 U 0.87 U 0.87 U 3.42  
0.87 U 0.87 U 0.87 U 0.87 U
17.4  3.25  3.01  6.02  
6.09  1.19 J 1.20 J 2.15  
12.5  1.92  2.46  4.58  
3.29  1.09 J 0.99 J 1.81 J
2.24  0.71 J 0.82 J 1.13 J
2.01  0.91 J 0.44 J 1.10 J
0.06 U 0.06 U 0.06 U 0.06 U
2.32  1.18 J 0.64 J 1.66 J
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
%Moisture:
Average %Lipids (dry wt):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt): MDL (ng/g) RL

Sum of PAHs Measured1

Sum of Parent PAHs

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Sum of PAHs includes the MDL for non-detects

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

3106-211 3106-212  3106-213 3106-214
LBPMSC DYOBAP SIGST PS01

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
TISSUE TISSUE TISSUE TISSUE

072910PAH 072910PAH 072910PAH 072910PAH
11.45 12.05 12.31 13.03
83.49 83.51 84.23 84.79
7.02 7.97 9.08 8.63

2/4/2010 2/3/2010 2/3/2010 2/2/2010
7/29/2010 7/29/2010 7/29/2010 7/29/2010
8/7/2010 8/7/2010 8/7/2010 8/7/2010

ng/g ng/g ng/g ng/g

728 140 292 242
291 46 60 77

63% 75% 52% 46%
107% 69% 73% 60%

88% 87% 87% 75%
69% 71% 74% 60%
72% 69% 64% 58%
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BATTELLE MARINE SCIENCE LABORATORIES ENVVEST
1529 West Sequim Bay Road Biota Studies
Sequim, Washington  98382-9099 2010 Mussel Study
360/681-4564 Stable Isotopes

Station Location Description
Station 
Code Organism MSL Code

Collection 
Date δ15N δ13C

PSNS PNSN Inactive Fleet Callow Ave OF PS01 Mussel 3106-238 02/02/10 11.01 -20.57
PSNS PSNS NAVSTA Mid (CP) PS04 Mussel 3106-215 01/12/10 9.74 -18.65
PSNS PSNS NAVSTA West (DP) PS03 Mussel 3106-216 01/12/10 9.93 -18.68
PSNS PSNS CIA West (6) PS06 Mussel 3106-217 01/12/10 10.05 -18.69
PSNS PSNS CIA MidE (5) PS08 Mussel 3106-218 01/12/10 10.03 -18.72
PSNS PSNS CIA MidW (4) PS09 Mussel 3106-219 01/12/10 10.01 -17.48
PSNS PSNS CIA East (3) PS11 Mussel 3106-220 01/12/10 9.90 -18.17
Sinclair Inlet Sinclair Inlet Sinclair Marina SISIM Mussel 3106-221 01/12/10 9.81 -19.02
Sinclair Inlet Sinclair Inlet Port Orchard Marina SIPOM Mussel 3106-223 01/12/10 10.15 -18.05
Sinclair Inlet Sinclair Inlet Waterman Point SIWP Mussel 3106-228 01/08/10 9.93 -17.74
Sinclair Inlet Sinclair Inlet Ross Point SIRP Mussel 3106-229 01/08/10 10.12 -18.42
Sinclair Inlet Sinclair Inlet head at Gorst SIGST Mussel 3106-237 02/03/10 10.44 -22.41
Port Orchard Port Orchard Pass Illahee State Park POPISP Mussel 3106-222 01/12/10 9.44 -18.48
Port Orchard Port Orchard Pass Illahee State Dock POPIPD Mussel 3106-224 01/12/10 9.42 -18.17
Port Orchard Port Orchard Passage Brownsville POPBWN Mussel 3106-230 02/04/10 10.69 -20.02
Dyes Inlet Port Washington Narrows Lions Park PWNLP Mussel 3106-225 01/12/10 10.10 -17.84
Dyes Inlet Dyes Inlet Old Town Silverdale DYOTS Mussel 3106-226 01/12/10 10.12 -18.63
Dyes Inlet Dyes Inlet Ostrich Bay Ammo Pier DYOBAP Mussel 3106-236 02/03/10 10.72 -18.90
Rich Passage Manchester Lab Pier MLPIER Mussel 3106-227 01/08/10 10.39 -18.27
Keyport Passage Keyport NUWC Pier KPTPIER Mussel 3106-231 02/04/10 9.99 -18.96
Keyport Passage Keyport Lagoon KPTLAG Mussel 3106-232 02/04/10 10.10 -20.26
Keyport Passage Liberty Bay Poulsbo Marina Science Center LBPMSC Mussel 3106-235 02/04/10 9.36 -21.35
Agate Passage Agate Pass BI Hidden Cove Beach APHCB Mussel 3106-233 02/04/10 10.66 -18.92
Agate Passage Agate Pass Kiana Lodge APKIANA Mussel 3106-234 02/04/10 11.44 -18.97

Ambient Monitoring, Sinclair-Dyes Inlets, 2010 Regional Mussel Watch, Chemistry Data Report Page 30 of 81



 
 2010 Regional Mussel Watch 
 

 
 

 
 

 
QA/QC Sample Results 

 
 

Ambient Monitoring, Sinclair-Dyes Inlets, 2010 Regional Mussel Watch, Chemistry Data Report Page 31 of 81



BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road 2010 Regional Mussel Watch - AMB02
Sequim, Washington  98382-9099 ENVVEST 2010
PM: Jill Brandenberger 360/681-4564 Metals in Tissue

UNITS:  µg/g dry wt.

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Collection 
Date

# Mussels 
in Comp

Average 
lenth 
(mm)

Percent 
Moisture Ag As Cd Pb Cr Cu

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-OES ICP-OES

Laboratory Achieved Method Detection Limits (tissue) 0.0031 0.11 0.0029 0.0034 0.035 0.094
Reporting Limit (MDL* 3.18) 0.010 0.35 0.0092 0.011 0.11 0.30

METHOD BLANKS
MB-1 Blank R1 041410 0.0031 U 0.126 J 0.0029 U 0.0034 U 0.035 U 0.094 U
MB-2 Blank R2 041410 0.0031 U 0.250 J 0.0029 U 0.0034 U 0.035 U 0.094 U

LABORATORY CONTROL SAMPLES
MB-1 Blank R1 041410 0.0031 U 0.126 J 0.0029 U 0.0034 U 0.035 U 0.094 U
LCS-1 LCS R1 041410 2.00 1.93 1.96 2.04 2.03 1.98

Spiking Level 2 2 2 2 2 2
Percent Recovery, LCS 100% 90% 98% 102% 102% 99%

MB-2 Blank R2 041410 0.0031 U 0.250 J 0.0029 U 0.0034 U 0.035 U 0.094 U
LCS-1 LCS R2 041410 1.89 2.17 1.94 1.92 2.04 1.96

Spiking Level 2 2 2 2 2 2
Percent Recovery, LCS 94% 96% 97% 96% 102% 98%

MATRIX SPIKE RESULTS
20100112MUS05-C PS09 Composite Mussels 3106-219 01/12/10 123 48.7 88.7 0.0189 6.90 2.12 1.60 0.949 13.3
MS-1 3106-219MS 1.93 33.4 4.31 3.67 3.00 40.6
MSD-1 3106-219MSD 1.92 33.6 4.21 3.72 2.93 40.8

Spiking Level, MS 2.11 26.3 2.11 2.11 2.11 26.3
Spiking Level, MSD 2.13 26.7 2.13 2.13 2.13 26.7

Percent Recovery, MS 91% 101% 104% 99% 97% 104%
Percent Recovery, MSD 89% 100% 98% 99% 93% 103%

RPD 2.0% 0.8% 5.7% 0.8% 4.9% 0.6%

MFEB4-029C LBPMSC Composite Mussels 3106-235 02/04/10 319 33.0 83.5 0.0193 9.51 2.65 1.20 1.24 23.7
MS-2 3106-235MS 1.87 34.5 27.0 3.29 3.25 48.8
MSD-2 3106-235MSD 1.83 33.7 27.1 3.14 3.14 48.8

Spiking Level, MS 2.06 25.2 25.2 2.06 2.06 25.2
Spiking Level, MSD 2.00 25.5 25.5 2.00 2.00 25.5

Percent Recovery, MS 90% 99% 97% 102% 98% 99%
Percent Recovery, MSD 91% 95% 96% 97% 95% 98%

RPD 1.0% 4.3% 0.8% 4.4% 2.5% 1.0%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
PM: Jill Brandenberger 360/681-4564

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Instrument:

Laboratory Achieved Method Detection Limits (tissue)
Reporting Limit (MDL* 3.18)

METHOD BLANKS
MB-1 Blank R1 041410
MB-2 Blank R2 041410

LABORATORY CONTROL SAMPLES
MB-1 Blank R1 041410
LCS-1 LCS R1 041410

Spiking Level
Percent Recovery, LCS

MB-2 Blank R2 041410
LCS-1 LCS R2 041410

Spiking Level
Percent Recovery, LCS

MATRIX SPIKE RESULTS
20100112MUS05-C PS09 Composite Mussels 3106-219
MS-1 3106-219MS
MSD-1 3106-219MSD

Spiking Level, MS
Spiking Level, MSD

Percent Recovery, MS
Percent Recovery, MSD

RPD

MFEB4-029C LBPMSC Composite Mussels 3106-235
MS-2 3106-235MS
MSD-2 3106-235MSD

Spiking Level, MS
Spiking Level, MSD

Percent Recovery, MS
Percent Recovery, MSD

RPD

2010 Regional Mussel Watch - AMB02
ENVVEST 2010
Metals in Tissue

UNITS:  µg/g dry wt.

Ni Zn Hg
CVAA         

Batch ID
ICP-OES      
Batch ID

ICP-MS        
Batch ID

ICP-OES ICP-OES CVAA

0.041 0.018 0.0044
0.13 0.057 0.014

0.041 U 0.018 U 0.00950 J 050610HGBL I042310A 042110-6100
0.041 U 0.0249 J 0.00820 J 050610HGBL I042310A 042110-6100

0.041 U 0.018 U 0.00950 J 050610HGBL I042310A 042110-6100
2.08 2.00 1.99 050610HGBL I042310A 042110-6100

2 2 2
104% 100% 99%

0.041 U 0.025 J 0.00820 J 050610HGBL I042310A 042110-6100
2.07 2.04 1.94 050610HGBL I042310A 042110-6100

2 2 2
103% 101% 97%

0.857 210 0.140 050610HGBL I042310A 042110-6100
2.86 355 2.16 050610HGBL I042310A 042110-6100
2.98 364 2.13 050610HGBL I042310A 042110-6100
2.11 132 2.11
2.13 133 2.13

95% 110% 96%
100% 116% 93%

4.5% 5.3% 2.7%

1.26 239 0.140 050610HGBL I042310A 042110-6100
3.21 369 2.10 050610HGBL I042310A 042110-6100
2.93 358 1.99 050610HGBL I042310A 042110-6100
2.06 126 2.06
2.00 127 2.00

95% 103% 95%
84% 94% 93%

12.5% 9.6% 2.7%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road 2010 Regional Mussel Watch - AMB02
Sequim, Washington  98382-9099 ENVVEST 2010
PM: Jill Brandenberger 360/681-4564 Metals in Tissue

UNITS:  µg/g dry wt.

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Collection 
Date

# Mussels 
in Comp

Average 
lenth 
(mm)

Percent 
Moisture Ag As Cd Pb Cr Cu

Instrument: ICP-MS ICP-MS ICP-MS ICP-MS ICP-OES ICP-OES

REPLICATE PRECISION
20100112MUS01-C PS04 Composite Mussels 3106-215 01/12/10 194 45.3 86.6 0.00945 6.26 1.82 1.25 0.766 10.3
20100112MUS01-C PS04 Composite Mussels 3106-215r2 01/12/10 194 45.3 86.6 0.00967 6.08 1.83 1.21 0.777 10.2

Mean 0.00956 6.17 1.83 1.23 0.772 10.3
RPD 2.3% 3.0% 0.4% 3.3% 1.4% 0.5%

AMB02-102C PS01 Composite Mussels 3106-238 02/02/10 272 42.0 84.8 0.0236 6.73 2.69 1.26 1.09 11.6
AMB02-102C PS01 Composite Mussels 3106-238r2 02/02/10 272 42.0 84.8 0.0249 6.68 2.72 1.28 1.11 11.7

Mean 0.0243 6.70 2.71 1.27 1.10 11.7
RPD 5.6% 0.8% 1.3% 1.7% 1.9% 1.6%

STANDARD REFERENCE MATERIAL
SRM-1 1566b R1 041410 0.0 0.599 6.61 2.35 0.307 0.480 68.5
SRM-2 1566b R2 041410 0.0 0.576 6.91 2.38 0.298 0.457 67.8

Certified Value 0.666 7.65 2.48 0.308 NC 71.6
Percent Difference 10% 14% 5% 0% 4%
Percent Difference 14% 10% 4% 3% 5%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
PM: Jill Brandenberger 360/681-4564

Sample ID - Metals Station Code Fraction
Sample 
Type MSL Code

Instrument:

REPLICATE PRECISION
20100112MUS01-C PS04 Composite Mussels 3106-215
20100112MUS01-C PS04 Composite Mussels 3106-215r2

Mean
RPD

AMB02-102C PS01 Composite Mussels 3106-238
AMB02-102C PS01 Composite Mussels 3106-238r2

Mean
RPD

STANDARD REFERENCE MATERIAL
SRM-1 1566b R1 041410
SRM-2 1566b R2 041410

Certified Value
Percent Difference
Percent Difference

2010 Regional Mussel Watch - AMB02
ENVVEST 2010
Metals in Tissue

UNITS:  µg/g dry wt.

Ni Zn Hg
CVAA         

Batch ID
ICP-OES      
Batch ID

ICP-MS        
Batch ID

ICP-OES ICP-OES CVAA

0.673 210 0.114 050610HGBL I042310A 042110-6100
0.732 208 0.124 050610HGBL I042310A 042110-6100
0.702 209 0.119
8.4% 0.7% 9.2%

0.912 222 0.132 050610HGBL I042310A 042110-6100
0.946 225 0.128 050610HGBL I042310A 042110-6100
0.929 224 0.130
3.6% 1.4% 3.0%

1.00 1481 0.0380 050610HGBL I042310A 042110-6100
0.993 1476 0.0368 050610HGBL I042310A 042110-6100

1.04 1424 0.0371
4% 4% 2%
5% 4% 1%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099 ENVVEST 2010_AMB02
360/681-4564 Metals in Mussel Samples

DATA QUALIFIERS:

c Exceeds DQO but meets contingency criteria of either:

1 SRM certified <10x MDL

2 Insufficient spiking level relative to native sample concentrations

3 Sample concentration <10x MDL

U Analyte not detected at or above the MDL, MDL reported

J Analyte detected above the MDL, but less than the RL

-- Not analyzed

NA Not applicable/available

N Spiked sample recovery outside QC criterion of 70-130%

NC Not Certified

& Accuracy result outside QC criterion of ≤20% PD

* Precision result outside QC criterion of <30%

NS Sample not spiked for this analyte

B Analyte detected in the method blank > RL

and sample concentration < 10 times detected blank value
b Data are blank corrected using the batch specific procedural blank
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road 2010 Regional Mussel Watch - AMB02
Sequim, Washington  98382-9099 ENVVEST 2010
360/681-4564 PCBs in Indigenous Mussels

UNITS:  ng/g wet wt.
QC Summary

Sample Name: BLK070210 BLK070610 BLK071910 BLK072910 BLK080610
Sample Type; MB MB MB MB MB

Matrix:

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Batch ID: 070210PCB 070610PCB 071910PCB 072910PCB 080610PCB
Sample Weight (g): devided by 10 g devided by 10 g devided by 10 g devided by 10 g devided by 10 g
Extraction Date: 7/2/2010 7/6/2010 7/19/2010 7/29/2010 8/6/2010
Analysis Date: 7/8/2010 8/3/2010 8/4/2010 8/6/2010 8/10/2010
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Cl2(8) 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Cl3(18) 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Cl3(28) 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Cl4(44) 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Cl4(52) 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Cl4(66) 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
Cl4(77) 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Cl5(101) 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Cl5(105) 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
Cl5(118) 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Cl5(126) 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
Cl6(128) 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
Cl6(138) 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Cl6(153) 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Cl7(170) 0.02 U 0.02 J 0.02 U 0.02 U 0.02 U
Cl7(180) 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
Cl7(187) 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
Cl8(195) 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Cl8(200) 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
Cl9(206) 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Cl10(209) 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

SURROGATE 
RECOVERY 
(%Rec)
Cl3(30) 73% 81% 67% 82% 74%
Cl4(65) 78% 83% 76% 88% 79%
Cl8(198) 84% 84% 78% 84% 91%

1 Diatomaceous earth & Sodium Sulfate are the drying and dispersing agents (mixed with sample) used in the extraction
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BATTELLE MARINE S
1529 West Sequim Ba
Sequim, Washington  9
360/681-4564

Sample Name:
Sample Type;

Matrix:
Batch ID:
Sample Weight (g):
Extraction Date:
Analysis Date:
Units (wet wt):

Cl2(8)
Cl3(18)
Cl3(28)
Cl4(44)
Cl4(52)
Cl4(66)
Cl4(77)
Cl5(101)
Cl5(105)
Cl5(118)
Cl5(126)
Cl6(128)
Cl6(138)
Cl6(153)
Cl7(170)
Cl7(180)
Cl7(187)
Cl8(195)
Cl8(200)
Cl9(206)
Cl10(209)

SURROGATE 
RECOVERY 
(%Rec)
Cl3(30)
Cl4(65)
Cl8(198)

1 Diatomaceous earth &

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

QC Summary

3106-200
Spike 

amount
3106-

200SPK1
3106-

200SPK1
Spike 

amount
3106-

200SPK2
3106-

200SPK2
Reg_Sample Standards MS MS Standards MS MS

TISSUE TISSUE TISSUE TISSUE TISSUE
070210PCB 070210PCB 070210PCB 080610PCB 080610PCB

11.99 10.68 10.68 10.44 10.44
7/2/2010 7/2/2010 7/2/2010 8/6/2010 8/6/2010
7/8/2010 7/8/2010 7/8/2010 8/10/2010 8/10/2010

ng/g ng ng/g REC ng ng/g REC

0.19 J 25 2.61 104% 25 2.71 105%
0.15 U 25 2.63 113% 25 2.55 107%
0.10 J 25 2.46 101% 25 2.42 97%
0.14 J 25 2.47 99% 25 2.41 95%
0.32  25 2.65 99% 25 2.57 94%
0.23  25 2.73 107% 25 2.66 102%
0.49  25 1.21 31% & 25 2.37 79%
1.00  25 3.56 109% 25 3.40 100%
0.24  25 2.60 101% 25 2.70 103%
0.83  25 3.09 97% 25 3.26 101%
0.67  25 2.72 88% 25 2.93 94%
0.29  25 2.66 101% 25 2.70 100%
1.46  25 3.80 100% 25 3.90 102%
1.79  25 4.03 96% 25 4.24 102%
0.09 J 25 2.29 94% 25 2.36 95%
0.25  25 2.54 98% 25 2.58 97%
0.72  25 2.95 95% 25 3.05 97%
0.01 U 25 2.35 100% 25 2.39 100%
0.26  25 2.47 94% 25 2.57 97%
0.01 U 25 2.46 105% 25 2.52 105%
0.01 U 25 2.43 104% 25 2.49 104%

89% 75% 82%
96% 85% 92%
92% 79% 82%
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BATTELLE MARINE S
1529 West Sequim Ba
Sequim, Washington  9
360/681-4564

Sample Name:
Sample Type;

Matrix:
Batch ID:
Sample Weight (g):
Extraction Date:
Analysis Date:
Units (wet wt):

Cl2(8)
Cl3(18)
Cl3(28)
Cl4(44)
Cl4(52)
Cl4(66)
Cl4(77)
Cl5(101)
Cl5(105)
Cl5(118)
Cl5(126)
Cl6(128)
Cl6(138)
Cl6(153)
Cl7(170)
Cl7(180)
Cl7(187)
Cl8(195)
Cl8(200)
Cl9(206)
Cl10(209)

SURROGATE 
RECOVERY 
(%Rec)
Cl3(30)
Cl4(65)
Cl8(198)

1 Diatomaceous earth &

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PCBs in Indigenous Mussels
UNITS:  ng/g wet wt.

QC Summary

SIPOM 3106-
199

SIPOM 3106-
199B

SIWP 3106-
204

SIWP 3106-
204B

Reg_Sample Duplicate Reg_Sample Duplicate

TISSUE TISSUE TISSUE TISSUE
070210PCB 070210PCB 071910PCB 072910PCB

11.45 11.44 11.59 11.12
7/2/2010 7/2/2010 7/19/2010 7/29/2010
7/8/2010 7/8/2010 8/4/2010 8/6/2010

ng/g ng/g RPD ng/g ng/g RPD

0.25  0.24 4% 0.17 J 0.18 J 4%
0.21  0.20 3% 0.15 U 0.15 U
0.20 J 0.21 5% 0.08 J 0.07 J 12%
0.27  0.27 1% 0.10 J 0.10 J 0%
0.62  0.61 2% 0.25  0.23  6%
0.47  0.46 3% 0.14 J 0.14 J 0%
0.87  0.85 2% 0.39  0.36  7%
1.83  1.91 5% 0.82  0.85  4%
0.56  0.57 3% 0.20 J 0.19 J 3%
1.79  1.75 2% 0.78  0.75  4%
0.86  0.84 3% 0.68  0.65  4%
0.41  0.38 7% 0.24  0.22  7%
2.21  2.24 1% 1.33  1.32  0%
2.55  2.53 1% 1.70  1.64  4%
0.09 J 0.10 J 7% 0.11 J 0.09 J 15%
0.35  0.36  3% 0.26  0.26  0%
0.92  0.92  0% 0.71  0.71  0%
0.01 U 0.01 U 0.01 U 0.01 U
0.35  0.37  4% 0.24  0.24  1%
0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U

87% 86% 78% 87%
99% 94% 92% 99%
75% 71% 70% 76%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099 2010 Regional Mussel Watch - AMB02
360/681-4564 ENVVEST 2010

PCBs in Indigenous Mussels
Data Qualifiers for PCBs

Data Qualifiers
U Not detected at or above laboratory achieved detection limit; MDL reported
J Analyte concentration is less that the RL, but greater than the MDL

B Analyte detected in the method blank above the RL,
 sample concentration <10x detected blank value

& Outside Project DQO for spike recovery (40-120%), 
 replicate analysis (<30%), or SRM PD (<30%)

D Results determined from dilution
c Exceeds Project DQO but meets contingency criteria
# Outside Project DQOs for surrogate Recovery (40-120%)
* Associated surrogate recovery exceeds DQO guidelines

1  NOAA Status and Trends method of summing congeners (sum PCB congeners*2) [NOAA, 1995; O’Connor, 2002].

NOAA (1995). Magnitude and Extent of Sediment Toxicity in the Hudson-Raritan Estuary. NOAA Tech. Memo.
      NOS ORCA 88. Silver Springs, MD. 242pp.

O’Connor, T.P. (2002). National distribution of chemical concentrations in mussels and oysters in the USA.
      Marine Environmental Research 53:117-143.
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BATTELLE MARINE SCIENCE LABORATORIES 2010 Regional Mussel Watch - AMB02
1529 West Sequim Bay Road ENVVEST 2010
Sequim, Washington  98382-9099 PAHs in Indigenous Mussels
360/681-4564 UNITS:  ng/g wet wt.

QC Summary 2010 Mussel Study

Sample Name: BLK070210 BLK070610 BLK071910 BLK072910 BLK080610
Sample Type: MB MB MB MB MB

Matrix:

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Batch ID: 070210PAH 070610PAH 071910PAH 072910PAH 080610PAH
Sample Weight (g): devided by 10 g devided by 10 g devided by 10 g devided by 10 g devided by 10 g
Extraction Date: 7/2/2010 7/6/2010 7/19/2010 7/29/2010 8/6/2010
Analysis Date: 8/12/2010 8/19/2010 8/27/2010 8/7/2010 8/11/2010
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Naphthalene 12.13  1.82 U 2.66 4.36 0.70 U
C1-Naphthalenes 5.05  1.82 U 1.82 U 1.82 U 1.82 U
C2-Naphthalenes 3.61 U 3.61 U 3.61 U 3.61 U 3.61 U
C3-Naphthalenes 3.61 U 3.61 U 3.61 U 3.61 U 3.61 U
C4-Naphthalenes 3.61 U 3.61 U 3.61 U 3.61 U 3.61 U
Biphenyl 2.86 U 2.86 U 2.86 U 2.86 U 2.86 U
Acenaphthylene 1.68 U 1.68 U 1.68 U 1.68 U 1.68 U
Acenaphthene 2.29 U 2.29 U 2.29 U 2.29 U 2.29 U
Fluorene 2.75 U 2.75 U 2.75 U 2.75 U 2.75 U
C1-Fluorenes 2.17 U 2.17 U 2.17 U 2.17 U 2.17 U
C2-Fluorenes 2.17 U 2.17 U 2.17 U 2.17 U 2.17 U
C3-Fluorenes 2.17 U 2.17 U 2.17 U 2.17 U 2.17 U
Anthracene 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U
Phenanthrene 1.10 U 1.10 U 1.10 U 1.10 U 1.10 U
C1-Phenanthrenes/Anthracenes 1.18 U 1.18 U 1.18 U 1.18 U 1.18 U
C2-Phenanthrenes/Anthracenes 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
C3-Phenanthrenes/Anthracenes 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
C4-Phenanthrenes/Anthracenes 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Dibenzothiophene 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
C1-Dibenzothiophenes 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
C2-Dibenzothiophenes 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
C3-Dibenzothiophenes 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
C4-Dibenzothiophenes 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
Fluoranthene 0.81 U 0.81 U 0.81 U 0.81 U 0.81 U
Pyrene 0.44 J 0.35 U 0.35 U 0.35 U 0.35 U
C1-Fluoranthenes/Pyrenes 0.81 U 0.81 U 0.81 U 0.81 U 0.81 U
C2-Fluoranthenes/Pyrenes 0.81 U 0.81 U 0.81 U 0.81 U 0.81 U
C3-Fluoranthenes/Pyrenes 0.81 U 0.81 U 0.81 U 0.81 U 0.81 U
Benzo(a)anthracene 0.54 U 0.54 U* 0.54 U 0.54 U 0.54 U
Chrysene 0.87 U 0.87 U* 0.87 U 0.87 U 0.87 U
C1-Chrysenes 0.87 U 0.87 U* 0.87 U 0.87 U 0.87 U
C2-Chrysenes 0.87 U 0.87 U* 0.87 U 0.87 U 0.87 U
C3-Chrysenes 0.87 U 0.87 U* 0.87 U 0.87 U 0.87 U
C4-Chrysenes 0.87 U 0.87 U* 0.87 U 0.87 U 0.87 U
Benzo(b)fluoranthene 0.37 U 0.37 U* 0.37 U 0.37 U 0.37 U
Benzo(k)fluoranthene 0.21 U 0.21 U* 0.21 U 0.21 U 0.21 U
Benzo(e)pyrene 0.22 U 0.22 U* 0.22 U 0.22 U 0.22 U
Benzo(a)pyrene 0.23 U 0.23 U* 0.23 U 0.23 U 0.23 U
Perylene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

Ambient Monitoring, Sinclair-Dyes Inlets, 2010 Regional Mussel Watch, Chemistry Data Report Page 41 of 81



BATTELLE MARINE SCIENCE LABORATORIES 2010 Regional Mussel Watch - AMB02
1529 West Sequim Bay Road ENVVEST 2010
Sequim, Washington  98382-9099 PAHs in Indigenous Mussels
360/681-4564 UNITS:  ng/g wet wt.

QC Summary 2010 Mussel Study

Sample Name: BLK070210 BLK070610 BLK071910 BLK072910 BLK080610
Sample Type: MB MB MB MB MB

Matrix:

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Diatomaceous 
earth & Sodium 

Sulfate1

Batch ID: 070210PAH 070610PAH 071910PAH 072910PAH 080610PAH
Sample Weight (g): devided by 10 g devided by 10 g devided by 10 g devided by 10 g devided by 10 g
Extraction Date: 7/2/2010 7/6/2010 7/19/2010 7/29/2010 8/6/2010
Analysis Date: 8/12/2010 8/19/2010 8/27/2010 8/7/2010 8/11/2010
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Indeno(1,2,3-cd)pyrene 0.14 U 0.14 U* 0.14 U 0.14 U 0.14 U
Dibenz(a,h)anthracene 0.06 U 0.06 U* 0.06 U 0.06 U 0.06 U
Benzo(g,h,i)perylene 0.22 U 0.22 U* 0.22 U 0.22 U 0.22 U

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene 71% 88% 41% 98% 97%
d10-Acenaphthene 93% 84% 58% 76% 112%
d10-Phenanthrene 81% 81% 72% 78% 82%
d12-Chrysene 96% 125% # 88% 70% 103%
d12-Perylene 88% 110% 84% 67% 95%

1 Diatomaceous earth & Sodium Sulfate 
are the drying and dispersing agents 
(mixed with sample) used in the 
extraction
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BATTELLE MARINE SCIENCE LABORATOR

1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

Matrix:
Batch ID:
Sample Weight (g):
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

QC Summary 2010 Mussel Study

3106-200
Spike 
Amt

3106-
200SPK1

3106-
200SPK1

Spike 
Amt

3106-
200SPK2

3106-
200SPK2

Reg_Sample Standards MS MS Standards MS MS

TISSUE TISSUE TISSUE TISSUE TISSUE
070210PAH 070210PAH 070210PAH 080610PAH 080610PAH

11.99 10.68 10.68 10.44 10.44
7/2/2010 7/2/2010 7/2/2010 8/6/2010 8/6/2010

8/12/2010 8/13/2010 8/13/2010 8/11/2010 8/11/2010
ng/g ng ng/g PCT_REC ng ng PCT_REC

5.73 B 100 22.79 B 182% c 100 15.65 104%
3.71 B
9.19  
7.69  
4.72  
2.86 U 100 12.90 138% & 100 11.13 116%
1.68 U 100 12.65 135% & 100 11.01 115%
3.48  100 14.82 121% & 100 13.84 108%
3.98  100 17.24 142% & 100 11.34 77%

16.40  
2.17 U
2.17 U
5.49  100 12.85 79% 100 12.09 69%

17.36  100 26.08 93% 100 25.94 90%
63.78  
13.68  
16.04  
0.10 U
0.68 J 100 9.36 93% 100 9.16 88%
1.65 J
3.70  
0.40 U
3.70  

17.36  100 26.01 92% 100 29.20 124%
8.62  100 16.74 87% 100 19.06 109%

11.35  
3.23  
0.81 U
5.93  100 15.83 106% 100 15.97 105%

13.81  100 20.87 75% 100 21.64 82%
3.35  
0.87 U
0.87 U
0.87 U
6.42  100 16.15 104% 100 15.90 99%
2.85  100 12.36 102% 100 12.02 96%
3.70  100 10.66 74% 100 10.61 72%
2.13  100 10.74 92% 100 10.61 88%
1.70 J 100 11.34 103% 100 10.62 93%
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BATTELLE MARINE SCIENCE LABORATOR

1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

Matrix:
Batch ID:
Sample Weight (g):
Extraction Date:
Analysis Date:
Units (wet wt):

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Diatomaceous earth & Sodium Sulfate 
are the drying and dispersing agents 
(mixed with sample) used in the 
extraction

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

QC Summary 2010 Mussel Study

3106-200
Spike 
Amt

3106-
200SPK1

3106-
200SPK1

Spike 
Amt

3106-
200SPK2

3106-
200SPK2

Reg_Sample Standards MS MS Standards MS MS

TISSUE TISSUE TISSUE TISSUE TISSUE
070210PAH 070210PAH 070210PAH 080610PAH 080610PAH

11.99 10.68 10.68 10.44 10.44
7/2/2010 7/2/2010 7/2/2010 8/6/2010 8/6/2010

8/12/2010 8/13/2010 8/13/2010 8/11/2010 8/11/2010
ng/g ng ng/g PCT_REC ng ng PCT_REC

1.64 J 100 10.02 89% 100 9.48 82%
0.06 U 100 8.88 95% 100 8.45 88%
1.21 J 100 10.00 94% 100 9.71 89%

64% 40% 54%
81% 62% 94%
94% 89% 93%
91% 92% 91%
87% 87% 89%
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BATTELLE MARINE SCIENCE LABORATOR

1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

Matrix:
Batch ID:
Sample Weight (g):
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

QC Summary 2010 Mussel Study

SIPOM 3106-
199

SIPOM 3106-
199B

SIWP 3106-
204

SIWP 3106-
204B

Reg_Sample Duplicate Reg_Sample Duplicate

TISSUE TISSUE TISSUE TISSUE
070210PAH 070210PAH 071910PAH 072910PAH

11.45 11.44 11.59 11.12
7/2/2010 7/2/2010 7/19/2010 7/29/2010

8/12/2010 8/12/2010 8/12/2010 8/12/2010
ng/g ng/g RPD ng/g ng/g RPD

5.00 B 9.82 65% c 7.41 B 2.33 B 104% c
5.44 B 6.53  3.32  1.82 U

11.35  13.26  9.21  5.43  
19.36  21.00  6.70  3.61 U
21.55  24.18  5.09  4.21  
2.86 U 2.86 U 2.86 U 0.61 U
1.68 U 1.72 J 1.68 U 0.37 U
2.29 U 2.29 U 2.29 U 0.58 U
2.75 U 2.82  2.75 U 0.74 U

16.61  14.40  16.12  9.00  
2.17 U 2.17 U 2.17 U 2.17 U
2.17 U 2.17 U 2.17 U 2.17 U
3.29  3.32  1% 0.99 J 0.93 J 6%

17.95  19.28  7% 5.49  4.94  11%
50.47  55.97  5.15  8.96  
62.35  64.50  13.31  9.47  
39.94  40.67  81.93  63.53  
33.89  34.56  0.10 U 0.10 U
1.08 J 1.09 J 1% 0.40 U 0.46 J
3.30  3.57  0.40 U 0.40 U
9.66  9.36  0.40 U 0.40 U

10.68  10.44  0.40 U 0.40 U
8.50  7.61  0.40 U 0.40 U

& 38.00  39.68  4% 5.98  5.21  14%
24.90  23.74  5% 3.27  2.88  13%
18.50  18.95  3.42  3.48  
9.05  8.44  0.81 U 0.81 U
0.81 U 0.81 U 0.81 U 0.81 U
7.10  7.22  2% 2.19  2.04  7%

16.44  16.72  2% 4.91  4.53  8%
5.96  6.38  0.87 U 0.87 U
6.72  6.04  0.87 U 0.87 U
0.87 U 0.87 U 0.87 U 0.87 U
0.87 U 0.87 U 0.87 U 0.87 U
8.35  8.40  1% 2.18  2.20  1%
3.39  3.31  2% 0.86 J 0.91 J 5%
6.29  6.28  0% 1.43 J 1.40 J 2%
1.64 J 1.58 J 3% 0.71 J 0.65 J 9%
1.06 J 1.15 J 8% 0.69 J 0.69 J 1%
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BATTELLE MARINE SCIENCE LABORATOR

1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

Matrix:
Batch ID:
Sample Weight (g):
Extraction Date:
Analysis Date:
Units (wet wt):

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene
d10-Acenaphthene
d10-Phenanthrene
d12-Chrysene
d12-Perylene

1 Diatomaceous earth & Sodium Sulfate 
are the drying and dispersing agents 
(mixed with sample) used in the 
extraction

2010 Regional Mussel Watch - AMB02
ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

QC Summary 2010 Mussel Study

SIPOM 3106-
199

SIPOM 3106-
199B

SIWP 3106-
204

SIWP 3106-
204B

Reg_Sample Duplicate Reg_Sample Duplicate

TISSUE TISSUE TISSUE TISSUE
070210PAH 070210PAH 071910PAH 072910PAH

11.45 11.44 11.59 11.12
7/2/2010 7/2/2010 7/19/2010 7/29/2010

8/12/2010 8/12/2010 8/12/2010 8/12/2010
ng/g ng/g RPD ng/g ng/g RPD

1.21 J 1.16 J 5% 0.52 J 0.52 J 1%
0.06 U 0.06 U 0.06 U 0.06 U
1.98  1.64 J 19% 0.74 J 0.71 J 4%

57% 49% 47% 70%
72% 71% 60% 75%
93% 90% 88% 94%
89% 87% 89% 93%
87% 81% 84% 87%
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington  98382-9099 2010 Regional Mussel Watch - AMB02
360/681-4564 ENVVEST 2010

PAHs in Indigenous Mussels
UNITS:  ng/g wet wt.

Data Qualifiers
U Not detected at or above laboratory achieved detection limit; MDL reported
J Analyte concentration is less that the RL, but greater than the MDL

B Analyte detected in the method blank above the RL,
 sample concentration <10x detected blank value

& Outside Project DQO for spike recovery (40-120%), 
      replicate analysis (<30%), or SRM PD (<30%)

D Results determined from dilution
c Exceeds Project DQO but meets contingency criteria
# Outside Project DQOs for surrogate Recovery (40-120%)
* Associated surrogate recovery exceeds DQO guidelines
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QA/QC NARRATIVE 

  

PROJECT: Regional Mussel Watch AMB02 – 2010  
 

PARAMETER: Metals: silver (Ag), arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), 
mercury (Hg), nickel (Ni), lead (Pb), and zinc (Zn) 
 

LABORATORY: Battelle Marine Sciences Laboratory, Sequim, Washington 
MATRIX: Tissues (indigenous mussels) 
 
SAMPLE CUSTODY 
AND PROCESSING: 

 
Mussels from 24 sampling locations were collected by the U.S. Navy following 
NOAA Mussel watch protocol and hand delivered to MSL on 01/09/10, 01/13/2010, 
02/02/2010, 02/03/2010, and 02/05/2010. The live mussels were stored at -20°C until 
they were measured and shucked. The length of each mussel added to the composite 
sample was recorded along with the total number of specimens in each composite. The 
mussels were rinsed with deionized water, shucked using a ceramic knife, and 
composites were homogenized to an even color and consistency using a titanium 
blender. The composites were split into three containers: 1) polypropylene pre-cleaned 
vial, tarred for percent moisture determination and metals analyses, 2) 8 oz. pre-
cleaned glass jar for organic compound analyses, and 3) 8 oz. pre-cleaned glass jar for 
archival. The following quality control summary addresses the analyses of the 24 
composite samples for trace metals. The composite samples were assigned a Battelle 
Central File (CF) identification number (3106).  All project information was entered 
into Battelle’s laboratory information and sample tracking system.  
 
The following lists information on sample receipt and processing activities: 

 

Chemistry Lab ID 3106*215-238 

Description mussels  

Collection dates 01/08/10, 01/12/10, and 02/02 through 02/04/10  

Laboratory arrival date 01/09/10, 01/13/2010, 02/02/2010, 02/03/2010, and 
02/05/2010 

Cooler temperatures, on arrival 4±2°C 

Digestion (aqua regia) 04/14/10 

CVAA Analysis Date 
(Hg) 

05/06/10 

ICP-OES Analysis Date  
(Cr, Cu, Ni, Zn) 

04/23/10 

ICP-MS Analysis Date 
 (Ag, As, Cd, Pb) 

04/21/10 
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QA/QC NARRATIVE 

  

 
QA/QC DATA QUALITY OBJECTIVES: 
 
Analyte 

Analytical 
Method 

Range of 
Recovery 

SRM 
Accuracy 

Relative 
Precision 

MDL 
(µg/g dry wt.) a 

RL  
(µg/g dry wt.) b 

Silver ICP-MS 70-130% 20% 30% 0.0031 0.010 
Arsenic ICP-MS 70-130% 20% 30% 0.11 0.35 

Cadmium ICP-MS 70-130% 20% 30% 0.0029 0.0092 

Chromium ICP-OES 70-130% 20% 30% 0.035 0.11 

Copper ICP-OES 70-130% 20% 30% 0.094 0.30 

Mercury CVAA 70-130% 20% 30% 0.0044 0.014 

Nickel ICP-OES 70-130% 20% 30% 0.041 0.13 

Lead ICP-MS 70-130% 20% 30% 0.0034 0.011 
Zinc ICP-OES 70-130% 20% 30% 0.018 0.057 

(a) Achieved method detection limits (MDLs) reported from the annual MDL study using seven replicates of a 
tissue matrix prepared and analyzed as samples.  

(b) The reporting limit (RL) was determined as 3.18 times the achieved MDL.  
 
 
METHODS: Tissue samples were homogenized at MSL using a titanium blender, aliquoted for 

metals, and stored at -80±2°C until lyophilization according to MSL-C-003. The 
samples were analyzed for nine metals including Ag, As, Cd, Cr, Cu, Pb, Hg, Ni, and 
Zn. Tissue samples were digested according to Battelle SOP MSL-I-024, Mixed Acid 
Tissue Digestion. An approximately 500-mg aliquot of each dried, homogeneous 
sample was combined with nitric and hydrochloric acids (aqua regia) in a Teflon vessel 
and heated in an oven at 130ºC (±10ºC) for a minimum of eight hours. After heating 
and cooling, deionized water was added to the acid-digested tissue to achieve analysis 
volume and the digestates were submitted for analysis by three methods. 
 
Digested samples were analyzed for Hg by cold-vapor atomic absorption spectroscopy 
(CVAA) according to Battelle SOP MSL-I-016, Total Mercury in Tissues and 
Sediments by Cold Vapor Atomic Absorption, which is based on EPA Method 245.6, 
Determination of Mercury in Tissue by Cold Vapor Atomic Absorption Spectrometry.   
 
Digested samples were analyzed for Cr, Cu, Ni, and Zn using inductively coupled 
plasma optical emissions spectroscopy (ICP-OES) according to Battelle SOP MSL-I-
033, Determination of Elements in Aqueous and Digestate Samples by ICP-OES.  This 
procedure is based on two methods modified and adapted for analysis of low level 
samples: EPA Method 6010B and 200.7.   
 
Digested samples were analyzed for Ag, As, Cd, and Pb using inductively coupled 
plasma-mass spectrometry (ICP-MS) according to Battelle SOP MSL-I-022, 
Determination of Elements in Aqueous and Digestate Samples by ICP/MS.  This 
procedure is based on two methods modified and adapted for analysis of solid sample 
digestates: EPA Method 1638, Determination of Trace Elements in Ambient Waters by 
Inductively Coupled Plasma-Mass Spectrometry and EPA Method 200.8, 
Determination of Trace Elements in Water and Wastes by Inductively Coupled Plasma 
– Mass Spectrometry. 
  
All results were determined and reported in units of µg/g on a dry-weight basis and 
converted to µg/g wet-weight. The formula for this conversion is dry-weight 
concentration * (sample percent dry weight/100). 
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QA/QC NARRATIVE 

    

HOLDING TIMES: The EPA Method 1631 Appendix A provides a holding time for Hg in frozen tissue 
samples of one year from collection to analysis. This holding time was achieved for all 
metals.  
  

DETECTION LIMITS 
AND DATA 
QUALIFIERS: 
 
 
 
 
 
 
 
 

The MSL standard operating procedure for the determination of method detection limits 
(MDLs) is MSL-Q-007-08. This procedure describes the determination of MDLs, 
instrument detection limits (IDLs), reporting limits (RLs), and quantitation limits (QLs) 
as described in the Federal Register (40 CFR Part 136, Appendix B). The reporting 
limit (RL) is defined as 3.18 times the MDL for the matrix of interest and the 
instrument. The 3.18 value is based on the Student’s t value for 7-10 replicates analyzed 
in our MDL study. The 40 CFR Part 136, Appendix B uses at least 7 replicates of the 
matrix, digested as independent samples, and then analyzed by the instrument of 
interest. The standard deviation is then multiplied by the student's t value for n-1 
replicates. Sample concentrations were evaluated and flagged to the following criteria: 
 
U    Analyte not detected at or above the MDL, MDL reported 
 
J     Analyte detected above the MDL, but less than the RL   
 
N    Spiked sample recovery outside QC criterion of 70-130%  
 
&    Accuracy result outside QC criterion of ≤20% PD  
 
*      Precision result outside QC criterion of <30% 
 
B    Analyte detected in the method blank > RL and sample concentration < 10 times 

detected blank value 
 
c     Exceeds data quality objective but meets contingency criterion   
     

METHOD BLANKS: Method blanks were analyzed at a minimum frequency of one each per 20 field samples 
or analytical batch.  Two method blanks were analyzed with the samples for all metals. 
The concentrations were less than RL for all metals.  
 

LABORATORY 
CONTROL 
SAMPLE/BLANK 
SPIKE ACCURACY: 

Blank spikes/laboratory control samples (LCS) were analyzed at a frequency of one 
each per 20 field samples. The LCS recoveries were within the QC acceptance criterion 
of 70% to 130% recovery. 
 
 

MATRIX SPIKE 
ACCURACY: 

Matrix spikes and matrix spike duplicates were analyzed at a frequency of one each per 
20 field samples. Matrix spike recoveries were within the QC acceptance criterion of 
70% to130% recovery for all metals.  
 

REPLICATE 
PRECISION: 

Analytical precision was evaluated using two methods: 1) laboratory duplicate and 2) 
duplicate matrix spikes. Replicate analyses were performed at a frequency of one set 
per 20 field samples. Precision of replicate analyses was expressed as the relative 
percent difference (RPD) of replicate results. The RPDs for both the laboratory 
duplicates and duplicate matrix spikes were within the QC limits of 30% for all 
metals.       
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

The SRM accuracy was expressed as the percent difference (PD) between the measured 
and certified SRM concentrations. Recovery of a particular analyte exceeded QC 
criteria if the PD exceeded 20% PD. The SRM 1566b Oyster Tissue was analyzed at a 
frequency of one per 20 field samples. The recoveries for certified or referenced metals 
were within the QC acceptance criterion for all metals. 
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PCB – Tissue QA/QC SUMMARY 
 
 

 

 

PROJECT: ENVVEST Regional Mussel Watch AMB02 – 2010 
PARAMETER: Polychlorinated Biphenyls (PCBs) 
LABORATORY: Battelle Marine Sciences Laboratory, Sequim, Washington 
MATRIX: Tissues (indigenous mussels) 
SAMPLE CUSTODY: Mussels from 24 sampling locations were collected by the U.S. Navy following 

NOAA Mussel watch protocol and hand delivered to MSL on 01/09/10, 01/13/2010, 
02/02/2010, 02/03/2010, and 02/05/2010. The live mussels were stored at -20°C until 
they were measured and shucked. The length of each mussel added to the composite 
sample was recorded along with the total number of specimens in each composite. The 
mussels were rinsed with deionized water, shucked using a ceramic knife, and 
composites were homogenized to an even color and consistency using a titanium 
blender. The composites were split into three containers: 1) polypropylene pre-cleaned 
vial, tarred for percent moisture determination and metals analyses, 2) 8 oz. pre-
cleaned glass jar for organic compound analyses, and 3) 8 oz. pre-cleaned glass jar for 
archival. The following quality control summary addresses the analyses of the 24 
composite samples for PCBs. The composite samples were assigned a Battelle Central 
File (CF) identification number (3106).  All project information was entered into 
Battelle’s laboratory information and sample tracking system.  

  
QA/QC DATA QUALITY OBJECTIVES: 
 

Reference 
Method 

 
 
 

Method 
Blank 

Surrogate 
Recovery 

LCS/MS 
Recovery 

Sample 
Replicate 
Relative 
Precision 

Detection 
Limits 

(ng/g wet) 
PCB NOAA 

Status & 
Trends 

<MDL 40-120%  
 
 

40-120% 
Recovery1 
 

30% RPD2 
 

~0.01 – 
0.18 

 
  
 

1 Target spike must be >5 x native concentration. 
2 Applies to analytes >10x sample specific MDL. 

 
         
          
METHOD: Tissue samples were extracted for PCB following general National Atmospheric and Oceanic 

Administration (NOAA) National Status and Trends (NS&T) methods. Approximately 10 g of 
tissue was mixed with anhydrous sodium sulfate, spiked with surrogates and extracted with 
methylene chloride using accelerated solvent extractor (ASE).  The extract was concentrated, 
and processed through alumina cleanup column, concentrated, and further purified by the 
florisil cleanup column.  The extract after florisil cleanup was concentrated and fortified with 
internal standard (IS), and submitted for analysis.  Extracts intended for PCB analyses were 
analyzed using gas chromatography with electron capture detection (GC/ECD), following 
Battelle SOP O-016.  Sample data were quantified by the method of internal standards using 
the surrogate compounds. 
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PCB – Tissue QA/QC SUMMARY 
 
 

 

 

HOLDING 
TIMES: 

Tissue samples were stored frozen until sample preparation.  Samples were prepared for 
analyses in five analytical batches and were extracted within the 1-year holding time for sample 
collection and analyzed within 40 days of extraction. 
 
Batch             Extraction Date        Analysis Date               
070210PCB       7/2/2010                  7/8/2010 
070610PCB       7/6/2010                  8/3/2010 
071910PCB       7/19/2010                8/4/2010 
072910PCB       7/29/2010                8/6/2010 
080610PCB       8/6/2010                  8/10/2010 
 

  

BLANKS: A procedural blank (MB) was prepared with each analytical batch.  The blank was analyzed 
to ensure the sample extraction and analysis methods were free of contamination.  
 
Exceedences – No exceedences noted. 
 
Comments – None. 
 

  

MATRIX 
SPIKES: 

Two matrix spikes (MS) were prepared.  The percent recoveries of PCB were calculated to 
measure data quality in terms of accuracy. 
 
Exceedences – One exceedences noted. 
 
Comments – In one matrix spike sample, the recovery of PCB 77 (31%) is slightly lower 
than the laboratory control limits (40 – 120%).  
 

 

Duplicate 
Samples: 

Two duplicate samples (DUPs) were prepared.  The relative percent differences (RPD) of 
PCB were calculated to measure data quality in terms of precision. 
 
Exceedences – No exceedences noted. 
 
Comments – None. 
 

 

SURROGATES Three surrogate compounds were added prior to extraction, including PCB 30, PCB 65, and 
PCB 198.  The recovery of each surrogate compound was calculated to measure data quality 
in terms of accuracy (extraction efficiency).   
 
Exceedences – No exceedences noted. 
 
Comments – None. 
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PAH – Tissue QA/QC SUMMARY 
 
 

 
 

PROJECT: ENVVEST Regional Mussel Watch AMB02 – 2010  
PARAMETER: Polycyclic Aromatic Hydrocarbons (PAHs) 
LABORATORY: Battelle Marine Sciences Laboratory, Sequim, Washington 
MATRIX: Tissues (indigenous mussels) 
SAMPLE CUSTODY: Mussels from 24 sampling locations were collected by the U.S. Navy following 

NOAA Mussel watch protocol and hand delivered to MSL on 01/09/10, 01/13/2010, 
02/02/2010, 02/03/2010, and 02/05/2010. The live mussels were stored at -20°C until 
they were measured and shucked. The length of each mussel added to the composite 
sample was recorded along with the total number of specimens in each composite. The 
mussels were rinsed with deionized water, shucked using a ceramic knife, and 
composites were homogenized to an even color and consistency using a titanium 
blender. The composites were split into three containers: 1) polypropylene pre-cleaned 
vial, tarred for percent moisture determination and metals analyses, 2) 8 oz. pre-
cleaned glass jar for organic compound analyses, and 3) 8 oz. pre-cleaned glass jar for 
archival. The following quality control summary addresses the analyses of the 24 
composite samples for parent and selected akylated/methylated. The composite 
samples were assigned a Battelle Central File (CF) identification number (3106).  All 
project information was entered into Battelle’s laboratory information and sample 
tracking system.  

  
  
 
QA/QC DATA QUALITY OBJECTIVES: 
 

Reference 
Method 

 
 

Method 
Blank 

Surrogate 
Recovery 

LCS/MS 
Recovery 

Sample 
Replicate 
Relative 
Precision 

Detection 
Limits 

(ng/g wet) 
PAH NOAA 

Status & 
Trends 

<MDL 40-120%  
 
 

40-120% 
Recovery1 

 

 

30% RPD2 
 

~0.1 – 3.6 
 
  
 

1 Target spike must be >5 x native concentration. 
2  Applies to analytes >10x sample specific MDL. 

 
         

          
METHOD: Tissue samples were extracted for PAHs following general National Atmospheric and 

Oceanic Administration (NOAA) National Status and Trends (NS&T) methods. 
Approximately 10 g of tissue was mixed with anhydrous sodium sulfate, spiked with 
surrogates and extracted with methylene chloride using accelerated solvent extractor (ASE). 
The extract was concentrated, and processed through an alumina cleanup column, 
concentrated, and fortified with internal standard (IS), and submitted for analysis.  Extracts 
intended for PAH analyses were analyzed using gas chromatography mass spectrometry 
(GC/MS), following Battelle SOP O-015.  Sample data were quantified by the method of 
internal standards using the surrogate compounds.  
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PAH – Tissue QA/QC SUMMARY 
 
 

 
 

HOLDING 
TIMES: 

Tissue samples were stored frozen until sample preparation.  Samples were prepared for 
analyses in five analytical batches and were extracted within the 1-year holding time for 
sample collection and analyzed within 40 days of extraction. 
 
Batch             Extraction Date         Analysis Date               
070210PAH       7/2/2010                  8/12/2010 
070610PAH       7/6/2010                  8/19/2010* 
071910PAH       7/19/2010                8/12/2010 
072910PAH       7/29/2010                8/7/2010 
080610PAH       8/6/2010                  8/11/2010 
 
* Initial analysis occurred 7/9/2010, however, reported concentrations for this batch are 
outside of the 40 days due to instrument problem.  The extracts were stored in the -20°C 
freezer before re-analysis. 
 

  

BLANKS: A procedural blank (MB) was prepared with each analytical batch.  The blank was analyzed 
to ensure the sample extraction and analyses methods were free of contamination.  
Exceedences – One of five blanks exceeded the reporting limit (RL) for naphthalene; “B” 
qualifiers applied. 
Comments – Naphthalene and C1-Naphthalene were detected in some blanks.  “B” qualifiers 
were applied to these concentration when indicating the level detected in the samples were 
<10x the blank concentration.  Minimal data impact.  No further corrective action taken. 

 

  

MATRIX 
SPIKES: 

Two matrix spikes (MS) were prepared.  The percent recoveries of PAHs were calculated to 
measure data quality in terms of accuracy. 
Exceedences – Six recovery exceedences were noted. 
Comments – In two matrix spikes, six spike recoveries were not within the laboratory control 
limits (40 – 120%).  Those six compounds with recoveries great than 120% are naphthalene, 
biphenyl, acenaphthylene, acenaphthene, fluorene, and fluoranthene.  However, the 
concentration spiked was not >10 times the concentration in the background material and 
therefore was not appropriate for data quality assessment.  

 

 

Duplicate 
Samples: 

Two duplicate samples (DUPs) were prepared.  The relative percent differences (RPD) of 
parent PAHs were calculated to measure data quality in terms of precision. 
Exceedences – Two RPD exceedences noted. 
Comments – In two duplicate samples, the two observed RPDs were not within the 
laboratory control limits (≤30%) both are naphthalene. All other PAHs with concentrations 
higher than the reporting limit have relatively narrow RPD (0-19%).  Naphthalene has been 
detected in the associated method blanks (MB) and thus may be a factor in the duplicate 
precision of this compound.  However, the concentration of naphthalene in these samples are 
not >10 times the MDL. 

 

 

SURROGATES Five surrogate compounds were added prior to extraction, including naphthalene-d8, 
acenaphthene-d10, phenanthrene-d10, chrysene-d12, and perylene-d12.  The recovery of each 
surrogate compound was calculated to measure data quality in terms of accuracy (extraction 
efficiency).   
Exceedences – Five exceedences noted. 
Comments – Four Naphthalene-d8 (29%-38%) are slightly lower than laboratory control 
limits (40 – 120%).  
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PROJECT: ENVVEST Ambient Monitoring, AMB02 Regional Mussel Watch  

PARAMETER: Stable Isotopes of Carbon (δ13C) and nitrogen (δ15

LABORATORY: 
N) 

Dr. Jay Brandes, Skidaway Institute for Oceanography 

MATRIX: Indigenous Mussels  
SAMPLE CUSTODY 
AND PROCESSING: 

Mussels from 24 sampling locations were collected by the U.S. Navy following 
NOAA Mussel watch protocol and hand delivered to MSL on 01/09/10, 01/13/2010, 
02/02/2010, 02/03/2010, and 02/05/2010. The live mussels were stored at -20°C until 
they were measured and shucked. The length of each mussel added to the composite 
sample was recorded along with the total number of specimens in each composite. The 
mussels were rinsed with deionized water, shucked using a ceramic knife, and 
composites were homogenized to an even color and consistency using a titanium 
blender. The composites were split into three containers: 1) polypropylene pre-cleaned 
vial, tarred for percent moisture determination and metals analyses, 2) 8 oz. pre-
cleaned glass jar for organic compound analyses, and 3) 8 oz. pre-cleaned glass jar for 
archival. The following quality control summary addresses the analyses of the 24 
composite samples for trace metals. The composite samples were assigned a Battelle 
Central File (CF) identification number (3106).  All project information was entered 
into Battelle’s laboratory information and sample tracking system. Homogenized, 
lyophilized tissue aliquots were sent to Skidaway Institute of Oceanography.  
 
The following lists information on sample receipt and processing activities: 

 MSL Lab ID See Table  

 Collection dates 01/08/10, 01/12/10, and 02/02 through 
02/04/10 

   
 
METHODS/Discussion: 
 
 

Carbon (δ13C) and nitrogen (δ15

 

N) analyses were performed on freeze dried, ground 
samples using a ThermoFinnigan Delta V plus stable isotope mass spectrometer 
coupled to a Thermo Flash elemental analyzer. Internal laboratory standards composed 
of marine chitin (Fisher Scientific) and calibrated to NIST standards were employed to 
correct sample data to international reference scales.  Typical sample sizes analyzed 
were 0.5 to 1.0 mg. Typical precision of repeated chitin internal standards was 0.1‰ for 
C and 0.2‰ for N (1 SD). Values are given vs. vPDB (C) and air (N) standard scales.  

Sample isotopic values are plotted in Figure 1 along with the 2007 biota data.  Most 
samples fall along a group with a trend of co-varying C and N values. Literature values 
for isotopic changes between trophic levels predict a shift of +0-1‰ for C and 2-4‰ for 
N (Fry 1991; Hansson et al. 1997; Fantle et al. 1999; Benstead et al. 2006). Several 
conclusions can be drawn from this dataset. First, most organisms appear to be using a 
marine planktonic food source of around -20 to -22 per mil in C and 6-8 in N. Both 
these numbers are reasonable, the C is the average isotopic value for phytoplankton 
(Fry 1996) and the N value matches well with values of 5-6 measured for marine nitrate 
isotopes in the region (Brandes 1997). If the assumption is made that this is the food 
source, then the mussels are generally in the first trophic level, while the other biota 
samples are in the second or third trophic level. Basically anything from about 11-13 in 
δ15N is in the second level and 14-16 δ15N is in the third. There is a lot of overlap 
suggesting that several organisms are mixotrophs. There are two noticeable outlier 
groups. The benthic primary producer seagrass isotopic values are enriched in 13C and 
depleted in 15

 

N. This value is distinct enough in carbon isotopic value to strongly 
influence consumers utilizing this food source. Most of the samples do not appear to 
reflect such utilization with the exception of the sample points 16-18 (Shiner Perch 
from Vendovi).  
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Ratfish

Staghorn Sculpin

 
Figure 1. Stable carbon and nitrogen isotope ratios for the 2010 indigenous mussels compared to the PSAMP 

2007 biota data. 
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 2010 Regional Mussel Watch 
 

 
 
 

 
Sample Custody Records 

 
 

 Field Collection Worksheets 
 Composites 
 Sample Login 
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MUSSEL WATCH PROGRAM DATA SHEET

site: I q1e*l 9ou^A rtn,,"t( thi ftqvo'( P56 I site Gode: P5o I

ox", 1-[ Z lTdo Time Arrive: / 7 el Time Leave, / 7-tr
tatituae: 77 f{ 76{ Longituae: /ZZ , L f 78l-
Weather:

MusselCollectors: &L Taa ru/-n
Data Recorder: Jahn sf-rt-,

C ancl,\io
Water Temperatu re I'Q= 4 tT SCinitr{Bpt):

Time of Low Tide: Height of Low Tide: 2'T ft.W '.fl
"*"..F'"'.].-."*''.'-,@."-j#-.'gg;*'bEw?@.#:-',;.':.$:I;'l

zIF
F
Q

Latitude: Longitude: StartTime: /q 36
StationDescription: Off of oLec\ t,.teqbk l^r^^?i't;xwrkt

to f b- l>l+ "(Xtu
Substrate: gk,aV,cr\ Ca\o\+ Vff{ e"^itr- Height of Collection: tt.E'.I

Highest Distribution of Mussels @ompared to water levet at time of coltection)i

Species Collected: U\l; US €t0,
;(2

(\
zo
F
Fa

Latitude: Longitude: Start Time: l'/ 3{
0r olc.s; l*rl.o t Crrb I g hqhs,'- r' UrnW

substrate: g\to[n- tot ( oai | + lo*u *7 Height of Gollection:_ ft.&..I
Highest Distribution of Mussels @ompared to water level at time of cottectioil= -b- - Et

Species Collected: Wu4U\^r1 <llL/

CD

zo
F
Fa

Latitude:- Longitude:_ Start Time: | ./t/ S-
Station Description , 6 * bt ^ ,,L nr',* ( 4o !a,ra( li u) lO a,rlto"

Substrate: I oC-k^ Height of Gollection:_ t.E r.I
bvel at time of coltection)iJ s-

Species Gollected: rnn.^ t\ \f,rA etA ,
Version 3.'tMESO
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Check Boxes for Site Conditions:

J Gondition p<6t Description 7/Z /Zn if';
Creosote

L

t1r>

Oilon water W
Oil on beach ,/L0

Garbage

Observations and General Notes (i.e. interesting or unusual conditions, information, comments, etc):

lL A@b+o " Weaf e^t'1( o€ 5,v,-'^t'A ,U F{ b*a
v

t^e\^trt-^ Ourf kf ( hs(z p*-vlF,'oc'\ "t L cke^Alll-'^ Err c*'
t:---

caLLou fu^2- a*'htr
eo [bc{<tt fu'h^ e{.'h" c,r"hl aat9fu h

- 
r\t l^,L w^Ur o( DT *r^. bow ,'F c{(ieJ a- / {
gun ttle ^Ja6 fto"* lt' - lz' ,( tu b ..h{* ,6

L" ca^tz n\ [eeu-r-;^' a+ foulC5 f l-y' l-o bau'e

.rj4,

}'t^Lpn/4 Sn4ik ,uot tL'- (X' l/- 0{ 5 nbMld *Ub'

to,aS tlf ;12
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x^t,,^+ fi;ffffi fcbzoto
LO6-IN CHECKLIST

Centraf File#: llOUt Sample No(s):/-
Projecl lrlome:

f] f| f,^rrodyseolpresent

Reference sOP# I SL-A-OOI

Bo?ch: I
Project Monoger:

TO 8E COT PLETED UPON SAi PLE 4RRTVAULO6-rN
Yes No N/A Indicote in Appr.opriota Box

Sedl intoct? YES NO *t ?.€kz 2.K
-b3*v '1.7t+

bg s.(
.-_<--
I n l' I I I I Coolertenperoture(occeptoblercnge: 4t?oCorsolids:frozen)

(f rnulfiple coolers. note temp. of each)

[f n 6pct Monoger norified of ony cusrody/login discreponcies (cooler temp, sponsor codes, etc)
Comment/Remedy:

Were oll choin of custodyforms signed ond doted?

Were sonples filtered st lrl5L?

@&)@ ecp.vid Other:

nc

6Er:lafffl
Somple condition(s):

Contoiner type:

Notes:

ff f.] Novr,-type Project (requires high-levelsomple trccking procedures)

[f ff USDA Sornples (see Complionce Agreanent Checktist)

itiouttt Gntjre carnple llalf of somple

ff tf Freezedry somple(s) - somples will be weighed ond ploced in ultrolow temp freezer (Login Lob)

**See Lrl\AS for crchive/disposol informotion**

5AAAPLE PRE5ERVATION

fl Scmple(s) wereptresepved prior to'orrivol ot MSL (noted on CoC / Somple / perPfrnstruclion )

t-f Rondom pH checked tortA?oof scnples (use dip poper) Somple IDs:

[f Complete pH check requiredfor projec? (use pH meler ond record on pH Record form)

[f sanplfs) were preserved ot MSLI Sannpls) were preserved ot MSL

rype: A o.z% HNo3 Notes: ft aq O€!)
f_] o.s%Hct (He somples) Lor#

ff Refeig*ote/Fre*ze

[f orher

Notes:

Notes:

Mtee:

Dote/Tine: 71o/o zto{

Baftelle Marine Scrences Labs, 1529 West Sequim Bay Rd, Sequim, Washinglon 98362 PH: (360) 6814565
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