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Summary

Current (2007) sediment contaminant levels were determined in Sinclair Inlet following the screening
approach used to assess sediment contamination in samples collected in 2003. Approximately 100
sediment samples from Sinclair Inlet were rapidly screened for total polynuclear aromatic hydrocarbons
(PAHS), copper, lead, zinc, and iron. The screening results were used to select a subset of 30 samples for
confirmatory analysis of organic compounds (PAHSs and phthalates) and a number of heavy metals
(arsenic, copper, lead, zinc, chromium, cadmium, nickel, silver). If a reasonable regression relationship
was found to exist between the screening and confirmatory concentrations of an analyte, that regression
relationship was used to estimate sediment concentrations of that analyte in the samples that did not
receive confirmatory analysis. Confirmatory and estimated sediment concentrations were compared with
state sediment quality standards to assess the present level of sediment contamination in Sinclair Inlet.
Where the screening results could not be used to estimate a more definitive sediment concentration for an
analyte, only the confirmatory data were compared with state sediment quality standards
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Introduction

The Puget Sound Naval Shipyard and Intermediate Maintenance Facility (PSNS & IMF) is located on
Sinclair Inlet, segments of which are listed as impaired by the Washington State Department of Ecology
because some metals and toxic organic compounds in the sediment have been found to exceed
Washington State sediment quality standards (SQS). This study, conducted in support of the
PNSL & IMF Project ENVironment inVESTment (ENVVEST), is a brief followup to the
ENVVEST Metals Verification Study (Kohn et al. 2004) and Organics Verification Study (Kohn
et al. 2006), which addressed the of sediment contamination in samples from Sinclair and Dyes
Inlets collected in 2003. The present study uses a similar approach to address sediment
contamination in samples collected in 2007, but it is geographically limited to Sinclair Inlet.
Both the 2003 and 2007 were collected for the Installation Restoration monitoring program for
Operable Unit B (OUB) and thus represent the same locations in both years. The OUB monitoring
program provided aliquots of sediment to ENVVEST for the metals and organics verification study
presented here

Methods

Sample Collection and Screening Analyses

Sinclair Inlet sediment samples were collected by URS in May 2007 as part of the post-remedial
monitoring of Operable Unit B (OUB). Sinclair Inlet is represented by two different sized grids: a 500-ft
grid inside the OUB-Marine boundary (OUBM), and a 1500-ft grid outside of the OUB-Marine boundary
(OOUB). There are 71 OUBM grid cells and 32 OOUB grid cells, each represented by a composite
sample composed of sediment from three stations in the grid cell, for a total of 103 samples. Under the
post-remedial monitoring program, sediment samples are analyzed for PCBs and mercury. However, the
water body is on the Washington State 303(d) list of impaired waters because several other contaminants
exceed sediment quality standards, and aliquots of the 2007 OUBM and OOUB samples were preserved
frozen for other metal and organic contaminant determination under the ENVVEST program.

Following methods consistent with the earlier Sinclair and Dyes Inlets verification studies (Kohn et al.
2004, 2006), each sample was screened for metals, total PAHSs, and total PCBs by the Space and Naval
Warfare Systems Center, San Diego, CA (SSC-SD). Rapid screening of metals was done by X-ray
fluorescence spectrometry (XRF); rapid screening for PAHs and PCBs was done by an immunoassay
method.

Verification Sample Selection

A subset of samples were selected following the procedures developed by Kohn et al. (2005, 2006) for
confirmatory metals analysis using ICP/MS and confirmatory organics analysis by GC/MS. Organics
sample analysis in this task was limited to PAHSs and phthalates; PCBs were analyzed in all samples under
the OUB monitoring program and are not reported here. The verification sample selection process for
the 2007 samples is detailed in a March 2008 ENVVEST document entitled “Recommended
Confirmatory Samples, Metals and PAH Verification Study—2008, Sinclair Inlet, Washington” (Kohn
2008). A brief description is provided below.
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Organics Verification Sample Selection

Several criteria were used to identify appropriate confirmatory samples for confirmatory organics
analysis. Immunoassay screening data (Table 1) were examined against several criteria to select a subset
of approximately 30 samples for confirmatory PAH analysis by gas chromatography/mass spectrometry
(GC/MS). Screening results (reported as total PAH) were normalized to organic carbon using the TOC
values measured in the same samples during the OUB Marine Monitoring program, then compared to
90% of the sum of low molecular weight PAH (LPAH) and high molecular weight PAH (HPAH) state
sediment quality standard (SQS) values. The Northwest Sediment Evaluation Framework also provides
sediment quality guidelines for PAHs on a dry weight basis; the equivalent to the SQS is called screening
level 1 (SL1). Samples from Sinclair Inlet with immunoassay screening results > 90% LPAH+HPAH
SQS or SL1 were flagged for potential confirmatory analysis. Samples with immunoassay screening
results < 90% SQS but >10 mg/kg dry weight were also identified, thus including samples with moderate
to high PAH concentrations.

Sample location relative to water body segments on the 303(d) list for phthalates was another criterion
used to select confirmatory samples. Because screening methods are not available for phthalates, we
selected at least 3 confirmatory samples in each segment listed for phthalates, considering their physical
location relative to samples already selected for confirmatory PAH analysis. Other criteria for sample
selection were apparent large differences between the 2007 and 2003 screening results and a
representative spatial distribution throughout Sinclair Inlet. In general, preference was given to samples
that had also been analyzed in the prior Organics Verification Study (Kohn et al. 2006). The 2007
samples selected for GC/MS analysis of PAHs and phthalates are listed in
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Table 2 along with the selection rationale. Eight proposed confirmatory samples are OOUB (1500-ft
grid) samples, 22 are OUBM (500-ft grid) samples.

Table 1. Immunoassay Screening Results for Total PAH

Selected for
Total PAH TOC Total PAH Confirmatory
Station or OUB Grid | (ug/kg dry weight)® | (% dry weight) (mg/Kg OC)° Analysis?
O0OUB-G01 1600 J° 2.0 80 Yes
O0OUB-G02 980 U° 0.88 111
OOUB-G03 1012 J 1.1 92
O0OUB-G04 962 U 0.60 160
OOUB-G05 2622 3.4 77
OOUB-G06 2727 3.9 70
OOUB-G07 3001 4.1 73
OOUB-G08 2553 3.9 65
OOUB-G09 3374 4.0 84 Yes
OOUB-G10 2402 3.4 71
O0OUB-G11 3762 3.6 105
O0OUB-G12 1457 1.0 146
O0OUB-G13 3361 3.2 105
O0OUB-G14 3339 3.7 90 Yes
OOUB-G15 2902 4.0 73
OOUB-G16 4507 4.2 107
O0OUB-G17 3078 3.4 91 Yes
O0OUB-G18 3238 3.4 95 Yes
OOUB-G19 3010 3.6 84
OO0UB-G20 2944 3.1 95
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Table 1 (continued)

Selected for

Total PAH TOC Total PAH Confirmatory
Station or OUB Grid (ug/kg dry weight) | (% dry weight) (mg/Kg OC)? Analysis?
O0OUB-G21 3237 3.3 98 Yes
O0UB-G22 3137 3.0 105 Yes
O0OUB-G23 2669 3.2 83
O0UB-G24 3184 2.9 110
OOUB-G25 2267 2.6 87
OOUB-G26 915 0.37 247
OOUB-G27 2738 2.9 94
O0OUB-G28 2832 3.3 86 Yes
O0OUB-G29 2585 1.7 152
OOUB-G30 1228 J 0.39 315
OOUB-G31 3079 2.6 118
O0OUB-G32 4247 1.4 303
OUBM-G01 10612 3.0 354 Yes
OUBM-G02 3385 3.3 103
OUBM-GO03 2759 1.8 153
OUBM-G04 3496 2.9 121
OUBM-G05 3565 2.9 123
OUBM-G06 3089 2.9 107
OUBM-G07 3473 2.8 124
OUBM-G08 3497 2.6 134
OUBM-G09 3020 2.6 116
OUBM-G10 3146 1.3 242
OUBM-G11 3446 2.3 150
OUBM-G12 3043 2.4 127
OUBM-G13 3280 2.8 117
OUBM-G14 2134 0.90 237
OUBM-G15 NS® 2.2 NS
OUBM-G16 2827 2.7 105
OUBM-G17 3083 2.8 110 Yes
OUBM-G18 8193 1.3 630 Yes
OUBM-G19 3869 2.5 155
OUBM-G20 3556 2.8 127
OUBM-G21 2668 2.0 133
OUBM-G22 4014 3.2 125
OUBM-G23 4418 3.0 147
OUBM-G24 5908 3.4 174
OUBM-G25 4241 3.4 125
OUBM-G26 5004 3.5 143
OUBM-G27 4123 3.4 121
OUBM-G28 7416 3.0 247 Yes
OUBM-G29 5066 3.6 141
OUBM-G30 4924 2.9 170
OUBM-G31 4663 3.0 155
OUBM-G32 3605 2.8 129
OUBM-G33 8121 3.5 232
OUBM-G34 5012 2.9 173 Yes
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Table 1 (continued)

Selected for
Total PAH TOC Total PAH Confirmatory
Station or OUB Grid (ug/kg dry weight) | (% dry weight) (mg/Kg OC)? Analysis?
OUBM-G35 5600 2.5 224
OUBM-G36 6458 3.0 215 Yes
OUBM-G37 7358 2.9 254
OUBM-G38 3850 2.1 183
OUBM-G39 19895 1.6 1243 Yes
OUBM-G40 13284 3.0 443
OUBM-G41 10507 2.8 375 Yes
OUBM-G42 12214 2.6 470
OUBM-G43 7556 2.6 291 Yes
OUBM-G44 4968 3.0 166
OUBM-G45 11985 3.7 324 Yes
OUBM-G46 3424 1.2 285
OUBM-G47 4947 2.6 190
OUBM-G48 6078 3.1 196 Yes
OUBM-G49 6717 15 448
OUBM-G50 6110 2.8 218 Yes
OUBM-G51 4407 2.9 152
OUBM-G52 10881 2.8 389
OUBM-G53 6132 2.7 227
OUBM-G54 5600 3.0 187
OUBM-G55 8714 3.3 264 Yes
OUBM-G56 12488 2.9 431 Yes
OUBM-G57 8549 3.5 244
OUBM-G58 5740 3.0 191
OUBM-G59 16033 2.6 617 Yes
OUBM-G60 21452 2.3 933 Yes
OUBM-G61 23252 1.7 1368 Yes
OUBM-G62 8738 2.9 301
OUBM-G63 11440 3.2 358 Yes
OUBM-G64 13548 3.6 376 Yes
OUBM-G65 6521 2.4 272
OUBM-G66 10888 3.0 363 Yes
OUBM-G67 29692 2.1 1414 Yes
OUBM-G68 7684 3.0 256
OUBM-G69 12468 2.4 519 Yes
OUBM-G70 6725 2.6 259
OUBM-G71 5505 0.89 619

a. Yellow highlight with bold type indicates dry weight screening result is greater than the sum of LPAH
and HPAH SL1 values or 17,200 pg/kg dry weight; bold type alone indicates result is >90% of the
combined LPAH and HPAH SL1 value or 15,480 pg/kg dry weight.

b. Yellow highlight with bold type indicates organic carbon-normalized screening result is greater than

the sum of LPAH and HPAH SQS values or 1330 mg/kg OC; bold type alone indicates result is >90%

of the combined LPAH and HPAH SQS value or 1197 mg/kg OC.

J = estimated value.

U = undetected above given concentration.

e. NS =no sample.

oo
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Table 2. Proposed 2007 Sinclair Inlet Samples for PAH/phthalate Confirmatory GC/MS Analysis

Quantitative Analysis
Station or 303(d) PAH PAH 2003
OUB Grid Segment 2008 (OVS) Selection Comments
O0OUB-G1 F6C9 Y Y Spatial distribution, Sinclair Inlet, confirmed in OVS
OOUB-G9 F6D6 Y Y Spatial distribution, Sinclair Inlet, confirmed in OVS
F6E5 representation, spatial distribution, confirmed
OOUB-G14 F6E5 v N in OVS
F6E5 representation, spatial distribution, confirmed
OOUB-G17 F6E5 v v in OVS
OO0UB-G18 F6E4 Y N FB6E4 representation
i F6E4 representation, spatial distribution, confirmed
OOUB-G21 F6E4 v v in OVS
OOUB-G22 E6E4 F6E4 representation, large difference from OVS
Y N screen
O0UB-G28 F6F2 Y Y Spatial distribution, Sinclair Inlet, confirmed in OVS
OUBM-G1 E6E6 Screened >10 ppm, large difference from OVS
Y N screen
OUBM-G17 FGES Y N FBES representation
OUBM-G18 F6E5 Spatial distribution, large difference from OVS
Y N screen
Large difference from OVS screen, confirmed in
OUBM-G28 F6F5 v v OVS
OUBM-G34 F6F4 Y Y F6F4 representation, confirmed in OVS
OUBM-G36 F6F4 Y N Large difference from OVS screen
OUBM-G39 F6F5 Y Y >90%SQS, confirmed in OVS
OUBM-G41 F6F4 Y Y Screened >10 ppm, confirmed in OVS
OUBM-G43 F6F4 Y N Large difference from OVS screen
OUBM-G45 F6F4 Y Y Screened >10 ppm, confirmed in OVS
OUBM-G48 F6F3 Y N Large difference from OVS screen
OUBM-G50 F6F3 Y N Large difference from OVS screen
Large difference from OVS screen, confirmed in
OUBM-G55 F6F3 v v oVS
OUBM-G56 F6F3 Y Y Screened >10 ppm, confirmed in OVS
OUBM-G59 F6F3 Y N >90%SQS, large difference from OVS screen
OUBM-G60 F6F3 Y Y >90%SQS, confirmed in OVS
OUBM-G61 F6F2, F6F3 Y Y >90%SQS, confirmed in OVS
OUBM-G63 F6F3 Y Y Screened >10 ppm, confirmed in OVS
OUBM-G64 F6F3 Y N Screened >10 ppm, ~60% higher than in OVS
OUBM-G66 F6F2 Y Y Screened >10 ppm, confirmed in OVS
OUBM-G69 F6F2 Y N Screened >10 ppm
OUBM-G67 F6F3 Y N >90% SQS, large difference from OVS screen
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Metals Verification Sample Selection

As with organics sample selection, several criteria were used to identify appropriate samples for
confirmatory metals analysis by inductively coupled plasma/mass spectrometry (ICP-MS). XRF
screening concentrations were compared directly to SQS values (Table 3), and any samples with
screening results > 90% SQS for copper, lead, or zinc were flagged as possible confirmatory samples.
Predicted concentrations, estimated by applying the regression relationship between XRF and ICP/MS
results for Cu, Pb, and Zn obtained during the 2003 Metals Verification Study (Kohn 2005), were
similarly compared with SQS.

Several Sinclair Inlet water body segments are on the state 303(d) list for silver and/or cadmium, which
are not reliably measured by XRF. Confirmatory ICP-MS data will include silver and cadmium, so at
least three samples from each listed segment were selected. The remaining confirmatory samples were
rounded out by samples in which a substantial difference between 2003 and 2007 screening results was
observed, and samples to obtain a representative spatial distribution throughout Sinclair Inlet. Again,
preference was given to samples that had also been analyzed in the Metals Verification Study (Kohn et al.
2004). The 2007 samples selected for ICP-MS analysis of metals are listed in Table 4 along with the
selection rationale. Twelve proposed confirmatory samples are OOUB (1500-ft grid) samples, 18 are
OUBM (500-ft grid) samples.

Table 3. XRF Screening Results for Metals in Sinclair Inlet Samples

Selected for
Station or OUB Cu Pb Zn Confirmatory
Grid Cell (mg/kg dry weight) | (mg/kg dry weight) [(mg/kg dry weight) Analysis?
SQS 390 450 410

MCUL 390 530 960
O0UB-G01 21 20 79 Yes
O0UB-G02 16 40 29
O0UB-G03 17 15 31
O0UB-G04 16 15 36
O0UB-G05 54 46 115
O0OUB-G06 68 56 132
O0UB-G07 73 79 161 Yes
O0UB-G08 102 71 148
O0UB-G09 96 69 145
O0UB-G10 63 51 121
O0UB-G11 62 47 140
O0OUB-G11 dup 58 70 137
O0UB-G12 17 7 81
O0OUB-G13 65 82 161 Yes
O0UB-G14 43 67 132 Yes
O0UB-G15 60 49 126
O0UB-G15 dup 55 71 145
O0OUB-G16 100 52 166
O0UB-G17 84 96 122 Yes
O0OUB-G18 76 72 152
O0UB-G19 57 82 131
O0UB-G20 82 62 143
O0UB-G21 65 65 142 Yes
O0UB-G22 70 58 132
O0UB-G23 76 46 119

Sinclair Inlet 7 2008 Verification Studies

Summary Report



Table 3 (continued)

Selected for
Station or OUB Cu Pb Zn Confirmatory
Grid Cell (mg/kg dry weight) | (mg/kg dry weight) |(mg/kg dry weight) Analysis?
SQS 390 450 410

MCUL 390 530 960
OO0OUB-G24 80 90 124 Yes
OO0OUB-G25 4 55 360 Yes
OO0OUB-G26 0 8 41 Yes
OO0OUB-G27 66 72 124 Yes
OO0OUB-G28 47 68 129 Yes
OO0OUB-G29 0 32 90
OO0OUB-G30 1 14 69
OO0OUB-G31 28 88 109 Yes
OO0OUB-G32 33 63 96
OUBM-G01 111 69 184
OUBM-G02 54 47 135
OUBM-G03 70 56 139
OUBM-G04 75 95 143
OUBM-G05 91 86 136
OUBM-G06 82 86 163
OUBM-G07 54 64 139
OUBM-G08 83 85 113
OUBM-G09 69 48 118
OUBM-G09 dup 26 83 115
OUBM-G10 27 44 117 Yes
OUBM-G11 73 44 112
OUBM-G12 23 46 118 Yes
OUBM-G13 55 78 121
OUBM-G14 24 29 103
OUBM-G15 NS NS NS
OUBM-G16 39 33 105
OUBM-G17 72 62 130 Yes
OUBM-G18 28 64 95
OUBM-G19 71 57 209 Yes
OUBM-G20 32 64 113
OUBM-G21 49 36 119
OUBM-G22 90 71 133
OUBM-G23 54 62 114
OUBM-G24 116 63 172
OUBM-G25 150 95 173
OUBM-G26 113 72 185
OUBM-G27 91 76 177
OUBM-G27 dup 75 125 142
OUBM-G28 137 72 200
OUBM-G29 191 98 225
OUBM-G30 128 142 422° Yes
OUBM-G31 80 97 154
OUBM-G32 48 84 145
OUBM-G33 153 107 182
OUBM-G34 132 79 226
OUBM-G29 191 98 225
OUBM-G29 191 98 225
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Table 3 (continued)

Selected for
Station or OUB Cu Pb Zn Confirmatory
Grid Cell (mg/kg dry weight) | (mg/kg dry weight) |(mg/kg dry weight) Analysis?
SQS 390 450 410

MCUL 390 530 960
OUBM-G29 191 98 225
OUBM-G30 128 142 4222 Yes
OUBM-G31 80 97 154
OUBM-G32 48 84 145
OUBM-G33 153 107 182
OUBM-G34 132 79 226
OUBM-G35 114 91 152
OUBM-G36 171 110 185
OUBM-G37 167 115 176
OUBM-G38 144 78 171
OUBM-G39 135 144 273 Yes
OUBM-G40 169 120 174
OUBM-G41 141 77 191
OUBM-G42 108 112 190
OUBM-G43 90 115 219 Yes
OUBM-G44 97 68 163
OUBM-G45 180 103 170
OUBM-G46 75 58 152
OUBM-G46 dup 69 69 146
OUBM-G47 47 67 153
OUBM-G48 68 78 174
OUBM-G49 92 83 202
OUBM-G50 82 78 170
OUBM-G51 71 78 134
OUBM-G52 153 135 289 Yes
OUBM-G52 dup 189 145 304
OUBM-G53 15 51 155 Yes
OUBM-G54 50 61 123
OUBM-G55 137 120 277 Yes
OUBM-G56 115 99 217
OUBM-G57 117 102 214
OUBM-G58 48 30 152
OUBM-G59 192 144 306 Yes
OUBM-G60 254 413° 718° Yes
OUBM-G61 164 130 315 Yes
OUBM-G62 68 61 129
OUBM-G63 268 148 324 Yes
OUBM-G64 182 85 207
OUBM-G65 119 62 272 Yes
OUBM-G66 74 90 164
OUBM-G67 1225% 319 669° Yes
OUBM-G68 184 114 299 Yes
OUBM-G69 53 68 121
OUBM-G70 53 86 148
OUBM-G71 9 12 79 Yes

a. Yellow highlight and bold type indicates value exceeds SQS value.
b. Bold type indicates value is >90% SQS.
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Table 4. Proposed 2007 Sinclair Inlet Samples for Confirmatory Analysis of Metals by ICP-MS

Quantitative Analysis

Station or 303(d) Metals | Metals 2003
OUB Grid Segment 2008 (MVS) 2008 Selection Comments
OO0UB-G1 F6C9 Y Y Spatial distribution, large difference from MVS screen
OO0UB-G7 F6D7 Y Y Spatial distribution, confirmed in MVS
OO0UB-G13 FGEG Y Y Spatial distribution, confirmed in MVS
O0UB-G14 F6ES Y N F6E5 representation, spatial distribution

F6ES representation, difference from MVS Pb screen, spatial
OO0OUB-G17 F6ES5 Y N distribution
OO0OUB-G18 F6E4 N Y
OO0UB-G21 F6E4 Y Y Spatial distribution, confirmed in MVS
O0UB-G24 F6F3 Y Y Spatial distribution, confirmed in MVS
OO0UB-G25 F6E3 Y N Predicted Zn>90% SQS, large differences from MVS screen
OO0UB-G26 F6E2 Y Y Spatial distribution, confirmed in MVS

Spatial distribution, difference from MVS Pb screen, confirmed in
OO0UB-G27 F6F3 Y Y MVS
OO0UB-G28 F6F2 Y Y F6F2 representation, confirmed in MVS
OO0UB-G31 F6F2 Y N F6F2 representation, large difference from MVS screen
OUBM-G10 F6E6 Y N Spatial representation, difference from MVS Cu screen
OUBM-G12 F6ES Y N FB6ES representation, difference from MVS Cu, Pb screen
OUBM-G17 F6ES Y N F6E5 representation, difference from MV'S Pb screen
OUBM-G19 F6F5 Y N large difference from MVS Pb, Zn screens
OUBM-G30 F6F4, F6F5 Y N XRF>90% SQS for Zn, large difference from MVS Pb, Zn screens
OUBM-G34 F6F4 N Y
OUBM-G36 F6F4 N Y
OUBM-G39 F6F5 Y Y Predicted Zn >90%SQS, confirmed in MVS
OUBM-G40 F6F4 N Y
OUBM-G42 F6F4 N Y
OUBM-G43 F6F4 Y Y Large difference from MVS Pb screen
OUBM-G45 F6F4 N Y
OUBM-G46 F6F4, F6F3 N Y
OUBM-G52 F6F3 Y Y Predicted Zn >90%SQS, confirmed in MVS
OUBM-G53 F6F3 Y N Spatial representation, large difference from MVS Cu screen
OUBM-G55 F6F3 Y N Predicted Zn >90%SQS
OUBM-G56 F6F3 N Y
OUBM-G59 F6F3 Y Y Predicted Zn >90%SQS, confirmed in MVS
OUBM-G60 F6F3 Y Y XRF Zn, Pb and predicted Cu >90%SQS, confirmed in MVS
OUBM-G61 F6F3, F6F2 Y N Predicted Zn >90%SQS
OUBM-G63 F6F3 Y N Predicted Cu, Pb, Zn >90% SQS
OUBM-G64 F6F3 N Y
OUBM-G65 F6F2 Y N Predicted Zn >90%SQS, F6F2 representation
OUBM-G66 F6F2 N Y

XRF Zn, Pb and predicted Cu >90%SQS, difference from MVS
OUBM-G67 F6F3 Y Y screen
OUBM-G68 F6F2 Y Y Predicted Zn >90%SQS, F6F2 representation, confirmed in MVS
OUBM-G71 F6F2 Y N F6F2 representation, large differences from MVS Cu, Pb screens
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Quantitative Confirmatory Sample Analysis

The analytical methods used for confirmatory sample analysis were consistent with the previous
ENVVEST metals and organics verification studies (Kohn et al. 2004, 2006). Confirmatory
metals analysis was by inductively-coupled plasma-mass spectrometry (ICP-MS), a high-
resolution multi-element determination method with detection levels well below Washington
State SQS. This method is described in detail in the Metals Verification Study report (Kohn et
al. 2004). QC samples to assess accuracy and precision of quantitative measurements included
method blanks, laboratory duplicates, matrix spikes, standard reference materials, and laboratory
control samples (blank spikes). Confirmatory organics analysis was conducted by Columbia
Analytical Services of Kelso, WA, using EPA Method 8270C, Semivolatile Organic Compounds
by Gas Chromatography/Mass Spectrometry (GC/MS). This method was used for both PAH and
phthalate compounds of interest. QC samples to assess accuracy and precision of quantitative
measurements included method blanks, duplicates, matrix spikes, and laboratory control samples
(blank spikes).

Results

The results of confirmatory GC/MS analysis for PAHs and phthalates and ICP-MS results for
metals are presented in this section. Confirmatory results for PAHs and phthalates are reported
on a dry weight basis. Total organic carbon (TOC) results are also reported with the organics
data along with organic carbon-normalized concentrations of PAHs and phthalates to facilitate
comparison with SQS. Confirmatory results for metals are reported on a dry weight basis only;
SQS values are also on a dry weight basis. Complete analytical data including chain-of-custody
records, quality control results, and case narratives are presented in Appendix A.

PAH Results

Results of confirmatory GC/MS analysis for individual PAH compounds on a dry weight basis
are provided in Table 5; results on an organic carbon-normalized basis are provided in Table 6.
Concentrations of all LPAH compounds in all 30 confirmatory samples were below SQS values.
Concentrations of one or two HPAH compounds exceeded their SQS values in 4 confirmatory
samples (Table 6): chrysene and indeno(1,2,3-cd) pyrene in OUBM-G39, chrysene and benz(a)-
anthracene in OUBM-G67, and fluoranthene in OUBM-G56 and OUBM-G61. However, the
sum total HPAH concentration is below the HPAH SQS value in all confirmatory samples
including OUBM-G39, -G56, -G61, and -G67 (Table 7).

In most of the confirmatory samples, total PAH concentrations obtained by the immunoassay
screening method were higher than total PAH obtained from summing concentrations of PAH
compounds detected by GC/MS; however, the screening method underpredicted total PAH in
several samples. The immunoassay screening method, while not quantitative for PAH
compounds, was successful at identifying Sinclair Inlet samples that potentially exceeded SQS,
especially when the dry weight screening level (SL1) was applied (Table 1). The samples
selected for confirmatory analysis included any with total PAH >10 pg/kg dry weight and a
representative number with total PAH screening between 5 and 10 pg/kg dry weight. Based on
the comparison of screening and confirmatory PAH results, it is unlikely that the remaining
(unconfirmed) Sinclair Inlet sediment samples would exceed PAH SQS.
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Table 5. Confirmatory GC/MS Concentrations of PAHSs in Sinclair Inlet Sediment

Station or TOC Sediment PAH Concentration (ug/kg dry weight
OUB Grid (% dry 2-Methyl-

Cell weight) Naphthalene | naphthalene Acenaphthylene | Acenaphthene Fluorene Phenanthrene Anthracene
OO0OUB-G01 1.88 1.9 2 15 J 0.87 J 08 J 15 J 14 3
O0OUB-G09 4.6 6 49 3.9 29 J 4.4 52 10
O0OUB-G14 4.26 75 6 5 27 ] 45 38 13
O0OUB-G17 3.77 7 5.1 6.4 3.6 6.1 64 22
O0OUB-G18 3.84 5.6 4.1 5.4 23 J 38 J 33 13
O0OUB-G21 3.04 6.2 4.1 1.7 27 ] 5.2 43 19
O0UB-G22 3.38 6.3 4.7 7.8 3 J 5.9 49 23
O0UB-G28 2.62 8.1 5.9 10 3.2 5.6 45 32
OUBM-GO01 5.23 15 21 6 33 J 6.2 52 21
OUBM-G17 2.99 5.8 3.9 4.3 25 J 4.7 33 13
OUBM-G18 1.16 45 2.7 35 3.1 5.8 52 15
OUBM-G28 3.49 47 19 10 57 47 200 71
OUBM-G34 3.45 12 11 9.3 22 28 370 63
OUBM-G36 3.53 9.9 6.9 1.7 4.9 10 80 37
OUBM-G39 3.3 68 DP 39 D 87 D 23 D 5 D 75 D 47 D
OUBM-G41 3.42 20 14 14 9.4 25 160 110
OUBM-G43 3.07 12 7.8 7 7.6 11 96 35
OUBM-G45 4.1 15 17 13 12 69 290 350
OUBM-G48 3.36 11 1.7 8.6 4.4 9 62 34
OUBM-G50 3.33 55 4.4 9.9 6.6 9.8 80 35
OUBM-G55 3.39 22 16 18 33 40 390 180
OUBM-G56 3.47 8 5.7 76 88 78 1500 D 280
OUBM-G59 3.99 28 17 30 26 38 290 170
OUBM-G60 4.48 33 32 23 86 110 760 250
OUBM-G61 4.18 21 12 61 78 150 38 D 310
OUBM-G63 4.2 23 13 22 23 39 380 180
OUBM-G64 3.78 14 8.7 15 10 23 170 120
OUBM-G66 3.37 15 13 15 11 55 300 250
OUBM-G67 35 53 D 39 D 24 D 57 D 730 D 75 D 24 D
OUBM-G69 1.75 15 13 14 52 60 530 210
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Table 5 (continued)

Sediment PAH Concentration (

ng/kg dry weight)

Station or TOC Indeno Dibenz
OUB Grid (% dry Benz(a)- Benzo(b,k)- | Benzo(a)- (1,2,3-cd)- (a,h)- Benzo(g,h,i)-
Cell weight) | Fluoranthene Pyrene anthracene | Chrysene | fluoranthene pyrene pyrene anthracene perylene

O0OuUB-G01 1.88 23 25 11 19 26.7 13 10 21 11
O0OuUB-G09 4.6 170 150 53 100 145 60 46 9.6 47
O0OuUB-G14 4.26 94 120 54 77 132 72 54 11 57
O0ouUB-G17 3.77 130 150 81 130 165 92 64 13 67
O0uUB-G18 3.84 97 110 62 85 135 80 53 11 56
O0uUB-G21 3.04 120 150 74 110 175 110 75 14 81
0O0uUB-G22 3.38 150 170 78 110 173 100 72 16 81
O0uUB-G28 2.62 160 200 100 130 187 130 81 16 91
OUBM-GO01 5.23 150 320 140 170 251 140 77 20 85
OUBM-G17 2.99 85 100 50 76 115 66 45 9.2 48
OUBM-G18 1.16 110 130 58 72 149 83 57 13 60
OUBM-G28 3.49 490 490 210 300 490 230 160 39 170
OUBM-G34 3.45 550 470 240 420 610 280 180 40 170
OUBM-G36 3.53 250 250 120 260 298 140 91 20 89
OUBM-G39 3.3 31 D 9200 D 48 D 7000 D 6600 D 2400 D 1200 280 D 6.4 D
OUBM-G41 3.42 440 570 260 570 690 310 190 50 190
OUBM-G43 3.07 240 240 120 220 284 130 82 18 78
OUBM-G45 4.1 550 470 320 670 710 310 180 50 170
OUBM-G48 3.36 160 200 98 160 215 120 84 16 91
OUBM-G50 3.33 220 260 120 210 267 140 86 19 86
OUBM-G55 3.39 6.1 D 37 D 690 1100 1280 620 350 90 330
OUBM-G56 3.47 19000 D 74 D 96 D 5 D 5203 D 2100 D 3.2 280 1000
OUBM-G59 3.99 980 1200 460 930 1090 480 260 62 240
OUBM-G60 4.48 31 D 2100 D 860 1400 D 1480 D 810 370 110 360
OUBM-G61 4.18 9700 D 6600 D 24 D 3200 D 2630 D 810 440 100 360
OUBM-G63 4.2 31 D 1600 D 520 1400 D 1560 550 370 92 340
OUBM-G64 3.78 550 580 310 600 700 320 190 49 180
OUBM-G66 3.37 620 640 410 850 870 410 250 63 240
OUBM-G67 3.5 31 D 7000 D 4300 D 5600 D 4800 D 2100 D 760 200 D 610 D
OUBM-G69 1.75 6.1 D 37 D 370 25 D 1050 400 290 77 290

a. J Estimated value less than method reporting limit but above method detection limit.
b. D Resultis from a diluted sample.
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Table 6. Organic Carbon-Normalized Confirmatory LPAH Concentrations in Sinclair Inlet Sediment

Station or TOC Organic Carbon-Normalized Sediment PAH Concentration (mg/kg OC)
OUB Grid (% dry 2-Methyl-
Cell weight) Naphthalene | naphthalene Acenaphthylene | Acenaphthene Fluorene Phenanthrene Anthracene
SQS 99 38 66 16 23 100 220
MCUL 170 64 66 57 79 480 1200
O0OUB-G01 1.88 01 2 01 J 00 J 00 J 01 J 0.7 0.2
O0OUB-G09 4.6 0.1 0.1 01 J 01 J 0.1 11 0.2
O0OUB-G14 4.26 0.2 0.1 0.1 01 J 0.1 0.9 0.3
O0OUB-G17 3.77 0.2 0.1 0.2 0.1 0.2 1.7 0.6
OOuUB-G18 3.84 0.1 0.1 0.1 01 J 01 J 0.9 0.3
O0uUB-G21 3.04 0.2 0.1 0.3 01 J 0.2 14 0.6
O0UB-G22 3.38 0.2 0.1 0.2 01 J 0.2 14 0.7
O0uUB-G28 2.62 0.3 0.2 0.4 0.1 0.2 1.7 1.2
OUBM-GO01 5.23 0.3 0.4 0.1 01 J 0.1 1.0 04
OUBM-G17 2.99 0.2 0.1 0.1 01 J 0.2 11 0.4
OUBM-G18 1.16 04 0.2 0.3 0.3 0.5 4.5 1.3
OUBM-G28 3.49 1.3 0.5 0.3 1.6 1.3 6 2.0
OUBM-G34 3.45 0.3 0.3 0.3 0.6 0.8 11 1.8
OUBM-G36 3.53 0.3 0.2 0.2 0.1 0.3 2.3 1.0
OUBM-G39 3.3 21 DP 01 D 26 D 01 D 02 D 02 D 01 D
OUBM-G41 3.42 0.6 0.4 0.4 0.3 0.7 5 3.2
OUBM-G43 3.07 0.4 0.3 0.2 0.2 0.4 3.1 11
OUBM-G45 4.1 0.4 0.4 0.3 0.3 17 7 8.5
OUBM-G48 3.36 0.3 0.2 0.3 0.1 0.3 1.8 1.0
OUBM-G50 3.33 0.2 0.1 0.3 0.2 0.3 2.4 11
OUBM-G55 3.39 0.6 0.5 0.5 1.0 1.2 115 5.3
OUBM-G56 3.47 0.2 0.2 2.2 25 2.2 43 D 8.1
OUBM-G59 3.99 0.7 0.4 0.8 0.7 1.0 7 4.3
OUBM-G60 4.48 0.7 0.7 0.5 19 25 17.0 5.6
OUBM-G61 4.18 0.5 0.3 15 19 3.6 1 D 7.4
OUBM-G63 4.2 0.5 0.3 0.5 0.5 0.9 9.0 4.3
OUBM-G64 3.78 0.4 0.2 0.4 0.3 0.6 4 3.2
OUBM-G66 3.37 0.4 0.4 0.4 0.3 1.6 9 7.4
OUBM-G67 3.5 15 D 01 D 01 D 16 D 21 D 02 D 07 D
OUBM-G69 1.75 0.9 0.7 0.8 3.0 34 30.3 12
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Table 6 (continued)

Organic Carbon-Normalized Sediment PAH Concentration (mg/kg OC)

Station or TOC Indeno Dibenz
OUB Grid (% dry Benz(a)- Benzo(b,k)- | Benzo(a)- (1,2,3-cd)- (a,h)- Benzo(g,h,i)-
Cell weight) | Fluoranthene Pyrene anthracene | Chrysene | fluoranthene pyrene pyrene anthracene perylene
SQS 160 1000 110 110 230 99 34 12 31
MCUL 1200 1400 270 460 450 210 88 33 78
OOUB-G01 1.88 1.2 1.3 0.6 1.0 14 0.7 0.5 01 J 0.6
OOUB-G09 4.6 3.7 3.3 12 2.2 3.2 13 1.0 0.2 1.0
OoouB-G14 4.26 2.2 2.8 1.3 1.8 3.1 1.7 1.3 0.3 1.3
O0uUB-G17 3.77 34 4.0 2.1 34 4.4 24 1.7 0.3 1.8
O0ouUB-G18 3.84 25 2.9 1.6 2.2 35 2.1 14 0.3 15
OO0UB-G21 3.04 3.9 4.9 24 3.6 5.8 3.6 25 0.5 2.7
OO0UB-G22 3.38 4.4 5.0 2.3 3.3 51 3.0 2.1 0.5 2.4
O0uUB-G28 2.62 6.1 7.6 3.8 5.0 7.1 5.0 31 0.6 35
OUBM-G01 5.23 2.9 6.1 2.7 3.3 4.8 2.7 15 0.4 1.6
OUBM-G17 2.99 2.8 3.3 1.7 25 3.8 2.2 15 0.3 1.6
OUBM-G18 1.16 9.5 11 5.0 6.2 13 7.2 4.9 11 5.2
OUBM-G28 3.49 14 14 6.0 8.6 14 6.6 4.6 11 49
OUBM-G34 3.45 16 14 7.0 12 18 8.1 5.2 1.2 49
OUBM-G36 3.53 7.1 7.1 34 7.4 8.4 4.0 2.6 0.6 25
OUBM-G39 3.3 09 D 2719 D 01 D 212 D 200 D 73 D 36 D 85 D 02 D
OUBM-G41 3.42 13 17 7.6 17 20 9.1 5.6 15 5.6
OUBM-G43 3.07 7.8 7.8 3.9 7.2 9.3 4.2 2.7 0.6 25
OUBM-G45 4.1 13 11 7.8 16 17 7.6 4.4 1.2 4.1
OUBM-G48 3.36 4.8 6.0 2.9 4.8 6.4 3.6 2.5 0.5 2.7
OUBM-G50 3.33 6.6 7.8 3.6 6.3 8.0 4.2 2.6 0.6 2.6
OUBM-G55 3.39 02 D 01 D 20 32 38 18 10 2.7 10
OUBM-G56 3.47 548 D 02 D 03 D 01 D 150 D 61 D 01 D 8.1 29
OUBM-G59 3.99 25 30 12 23 27 12 6.5 1.6 6.0
OUBM-G60 4.48 01 D 47 D 19 31 D 33 D 18 8.3 25 8.0
OUBM-G61 4.18 232 D 158 D 06 D 77 D 63 D 19 11 2.4 8.6
OUBM-G63 4.2 01 D 38 D 12 33 D 37 13 8.8 2.2 8.1
OUBM-G64 3.78 15 15 8.2 16 19 8.5 5.0 1.3 4.8
OUBM-G66 3.37 18 19 12 25 26 12 7.4 1.9 7.1
OUBM-G67 35 09 D 200 D 123 D 160 D 137 D 60 D 22 D 57 D 17 D
OUBM-G69 1.75 03 D 02 D 21 01 D 60 23 17 4.4 17

a. J Estimated value less than method reporting limit but above method detection limit.
b. D Resultis from a diluted sample.
c.  Yellow highlight with bold type indicates organic carbon-normalized result is greater than the SQS value.
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Table 7. Dry Weight and Organic Carbon-Normalized Concentrations of Total LPAH, Total
HPAH, and Total PAH Concentrations in Sinclair Inlet Confirmatory Samples

Sediment PAH Concentration Sediment PAH Concentration
Station or TOC (ug/kg dry weight) (mg/kg OC
OUB Grid (Yo dry Total Total Total Total Total
Cell weight) LPAH HPAH | Total PAH | LPAH HPAH PAH
SQS 370 960 1330°
MCUL 780 5300 6080°
O0OUB-G01 1.88 24 141 164 1.3 7 9
O0OUB-G09 4.60 84 781 865 1.8 17 19
OO0OUB-G14 4.26 77 671 748 1.8 16 18
OO0OUB-G17 3.77 114 892 1006 3.0 24 27
OO0OUB-G18 3.84 67 689 756 1.8 18 20
O0UB-G21 3.04 88 909 997 2.9 30 33
O0UB-G22 3.38 100 950 1050 2.9 28 31
O0OUB-G28 2.62 110 1095 1205 4.2 42 46
OUBM-G01 5.23 125 1353 1478 2.4 26 28
OUBM-G17 2.99 67 594 661 2.2 20 22
OUBM-G18 1.16 87 732 819 7.5 63 71
OUBM-G28 3.49 451 2579 3030 13 74 87
OUBM-G34 3.45 515 2960 3475 15 86 101
OUBM-G36 3.53 156 1518 1674 4.4 43 47
OUBM-G39° 3.30 178 26722 26901 5.4 810 815
OUBM-G41 3.42 352 3270 3622 10 96 106
OUBM-G43 3.07 176 1412 1588 5.7 46 52
OUBM-G45 4.10 766 3430 4196 19 84 102
OUBM-G48 3.36 137 1144 1281 4.1 34 38
OUBM-G50 3.33 151 1408 1559 4.5 42 47
OUBM-G55 3.39 699 4470 5169 21 132 152
OUBM-G56° 3.47 2036 27608 29644 59 796 854
OUBM-G59 3.99 599 5702 6301 15 143 158
OUBM-G60 4.48 1294 7493 8787 29 167 196
OUBM-G61° 4.18 670 23864 24534 16 571 587
OUBM-G63 4.20 680 6435 7115 16 153 169
OUBM-G64 3.78 361 3479 3840 10 92 102
OUBM-G66 3.37 659 4353 5012 20 129 149
OUBM-G67° 3.50 878 25401 26279 25 726 751
OUBM-G69 1.75 894 2489 3383 51 142 193
a. There are no established SQS and MCUL values for total PAHSs; the value is the sum of the LPAH
and HPAH SQS or MCUL values.
b. Total HPAH does not exceed SQS in these samples, but one or two individual HPAH compounds
exceed SQS: chrysene and indeno(1,2,3-cd)pyrene in OUBM-G39, fluoranthene in OUBM-G56
and G61, and chrysene and benz(a)anthracene in OUBM-G67.
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Phthalate Results

The stations for confirmatory analysis were selected to include at least three stations in each Sinclair Inlet
water body segment that was on the state 303(d) list for phthalates. The results of GC/MS analysis for
phthalates are provided in Table 8, on both a dry weight an organic carbon-normalized basis. Table 8
shows that butylbenzyl phthalate exceeded SQS in three samples. OUBM-GOL1 is in Sinclair Inlet 303(d)
segment F6E6 while OUBM-G55 and OUBM-G63 are in 303(d) segment F6F3.

Table 8. Confirmatory GC/MS Concentrations of Phthalates in Sinclair Inlet Sediment

Sediment Phthalate Concentration

Sediment Phthalate Concentration

(ug/kg dry weight) (mg/kg OC)
Station or Di-n- Butyl Bis(2- TOC Butyl Bis(2-
OUB Grid butyl Benzyl | ethylhexyl) | (%odry | Di-n-butyl Benzyl | ethylhexyl)
Cell Phthalate | Phthalate | Phthalate | weight) | Phthalate | Phthalate | Phthalate
SQs 220 49 47
MCUL 1700 64 78
OOUB-G01 40 U? 70 D° 37 JD 1.88 21 U 37D 20 JD
OOUB-G09 63 U 26 U 56 U 4.60 14 U 0.6 U 1.2 U
OOUB-G14 65 U 26 U 57 U 4.26 15 U 0.6 U 1.3 U
OOUB-G17 62 29 91 J 3.77 1.6 0.8 24
OOUB-G18 81 55 110 J 3.84 2.1 1.4 29
OOUB-G21 50 U 21 U 68 JD 3.04 1.6 U 0.7 U 22 JD
OOUB-G22 51 U 21 U 93 D 3.38 1.5 U 06 U 28 D
OOUB-G28 49 U 20 U 52 JD 2.62 1.9 U 0.8 U 20 JD
OUBM-GO01 72 D 1200 D 680 D 5.23 1.4 D 229 D' | 130 D
OUBM-G17 51 28 83 J 2.99 1.7 0.9 28
OUBM-G18 40 U 16 U 50 JD 1.16 34 U 14 U 43 1D
OUBM-G28 55 JD 92 D 570 JD 3.49 1.6 JD 26 D 16.3 D
OUBM-G34 67 53 380 3.45 1.9 15 11.0
OUBM-G36 51 U 21 U 200 JD 3.53 14 U 0.6 U 57 JD
OUBM-G39 40 U 120 D 590 D 3.30 1.2 U 36 D 179 D
OUBM-G41 67 JD 20 U 340 JD 3.42 2.0 D 06 U 99 D
OUBM-G43 71 D 56 JD 680 D 3.07 2.3 D 1.8JD | 221 D
OUBM-G45 63 JD 24 U 180 JD 4.10 1.5 JD 06 U 44 1D
OUBM-G48 59 JD 19 U 120 JD 3.36 1.8 JD 06 U 36 JD
OUBM-G50 92 JD 66 D 100 JD 3.33 28 D 20 D 30 JD
OUBM-G55 160 D 280 D 350 JD 3.39 47 D 83 D' | 103 D
OUBM-G56 94 JD 68 D 190 JD 3.47 2.7 D 20 D 55 JD
OUBM-G59 80 JD 22 U 270 JD 3.99 2.0 D 06 U 6.8 JD
OUBM-G60 62 JD 18 U | 1800 D 4.48 1.4 D 04 U 402 D
OUBM-G61 59 JD 16 U 340 JD 4.18 1.4 D 04 U 81 JD
OUBM-G63 210 D 280 D 330 JD 4.20 50 D 6.7 D° 79 JD
OUBM-G64 150 D 99 D 380 JD 3.78 40 D 26 D 101 JD
OUBM-G66 80 JD 23 U 300 JD 3.37 24 1D 0.7 U 89 JD
OUBM-G67 130 D 16 U 560 D 3.50 37 D 05 U 160 D
OUBM-G69 89 JD 16 U 130 JD 1.75 51 JD 09 U 7.4 D

a. U Analyte not detected above given concentration (method detection limit).
b. D Resultis from a diluted sample.

c. J Estimated value less than method reporting limit but above method detection limit.
d. Yellow highlight and bold type indicates value exceeds SQS value.
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Metals Results

The results of confirmatory metals analysis by ICP-MS are provided in Table 9. In addition to the
screening metals copper, lead, and zinc, ICP-MS results are provided for silver and cadmium, which were
the basis for several Sinclair Inlet 303(d) listings. Stations for confirmatory metals analysis were selected
to include at least three stations in each Sinclair Inlet water body segment that was on the state 303(d) list
for silver or cadmium. Table 9 shows that silver and cadmium concentrations were below SQS in all
confirmatory samples.

For the XRF screening metals copper, lead, and zinc, the relationship between screening and ICP-MS
confirmatory concentrations was evaluated to determine if screening values could be used to estimate
definitive concentrations for samples that were not analyzed by ICP-MS. This is consistent with the
approach used in the earlier Metals Verification Study of Sinclair Inlet samples collected in 2003 (Kohn
et al. 2004). The regression relationships used to estimate definitive concentrations for Sinclair Inlet
samples collected in 2007 are shown in Figure 1. Results for all 30 confirmatory samples are plotted, but
outlier results were excluded from the regression used for estimating definitive concentrations.

Definitive concentrations, defined as the confirmatory ICP-MS result if the sample was analyzed or the
concentration estimated from the XRF screening result by regression if the sample was not analyzed by

Copper

1400
y = 1.1227x + 36.672

R? = 0.8677
1200 without OUBM-G67|
y = 0.5471x + 86.101
R? = 0.8358

=
o
=}
=}

©
=}
=}

OUBM-G67
—

@
o
=]

N
o
=]

Copper by ICP (mg/kg dry wt) .

n
o
=]

o

0 200 400 600 800 1000 1200 1400
Copper by XRF (mg/kg dry wt)

ICP-MS, are provided in

Lead
700

y = 0.7824x + 13.613

R? = 0.8832

600 without OUBM-G52, 61, 64

OUBM-G68
y =0.8596x + 32.389

R*=0.3373

500

400

300

Lead by ICP (mg/kg dry wt) .

*
100
~Z 3
0 T T T r r r
0 100 200 300 400 500 600 700
Lead by XRF (mg/kg dry wt)
Sinclair Inlet 18 2008 Verification Studies

Summary Report



Zinc
3000
Y = 1.2227x - 11.668
2 —
OUBM-G68 ¢ ) R®=0.81
2500 without OUBM-G68

g 2000

>

5

g

£ 1500 |

o

Q

2

500 * ‘A’
*
*
0 T T T T T T T
0 100 200 300 400 500 600 700 800
Zinc by XRF (mg/kg dry wt)

Figure 1. Relationship Between XRF Screening and Confirmatory ICP-MS Concentrations for
Copper, Lead, and Zinc
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Table 10. The definitive ICP-MS concentrations of copper, lead, or zinc exceeded SQS at several
stations; all of these occurred in samples confirmed by ICP-MS. Similarly to the 2003 results, higher
concentrations of copper, lead, and zinc occur in a few samples located close to shore and certain piers at
the east end of the shipyard (OUBM-G60, OUBM-G67, OUBM-G68). For copper, lead, and zinc, the
XRF screening values alone were not sufficient to identify whether SQS were likely to be exceeded, but
using past screening-confirmatory regression relationships in the selection process improved our ability to
predict whether a sample might exceed SQS (Table 4).

Conclusions

Confirmatory analysis of PAHs showed that organic carbon-normalized total LPAH and total HPAH in
confirmatory samples were all below Washington State SQS, although one to two individual HPAH
compounds were above the SQS concentration in four samples (OUBM-G39, G56, G61, G67). These
results suggest improved sediment quality with respect to PAH concentrations near the shipyard, because
samples representing the same locations collected in 2003 showed four stations where total LPAH or total
HPAH concentrations exceeded SQS, as did a greater number of individual PAH concentrations (Kohn et
al. 2006).

Definitive ICP-MS concentrations of silver and cadmium were below the silver and cadmium SQS
concentrations in all confirmatory samples. Definitive copper, lead, and zinc concentrations (ICP-MS or
estimated by regression) were more difficult to compare between years because relatively few samples
received confirmatory analysis in both years, and the regression relationships between screening and
confirmatory analyses vary between years. It is clear from the current dataset that the analyzed metals are
all below SQS in Sinclair Inlet sediments outside of OUB (represented by OOUB samples). Compared
with the prior verification study (Kohn et al. 2004), there were fewer instances of OUB samples
exceeding SQS (seven vs. nine); however, several new instances of metals exceeding the MCUL (copper
in OUBM-G60, lead and zinc in OUBM-G68) were observed in the present study. Consistent with the
prior study, sediments with higher concentrations of copper, lead, and/or zinc are spatially limited to the
east end of the shipyard close to shore and shipyard structures.
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Table 9. Confirmatory ICP-MS Metal Concentrations in Sinclair Inlet Sediment

Station or OUB Sediment Metals Concentration (mg/kg dry wt)

Grid Cell Cr Ni Zn Ag Cu As Cd Pb
SQS 260 410 6.1 390 57 5.1 450
MCUL 270 960 6.1 390 93 6.7 530
OO0OUB-G01 117 36 71 0.31 32 7 B? 0.3 19
OOUB-GO07 106 52 181 1.57 132 18 2.5 71
OOUB-G13 98 47 170 1.15 126 18 1.3 80
OOUB-G14 87 44 165 1.26 123 18 1.6 73
OOUB-G17 92 47 168 1.18 122 17 1.3 78
O0OUB-G21 96 44 162 0.72 120 15 1.3 67
OO0OUB-G24 92 44 169 0.77 103 15 0.9 70
OO0OUB-G25 73 31 101 0.47 56 10 B 0.7 42
OOUB-G26 80 24 41 0.12 13 5 B 0.1 9
OO0OUB-G27 78 38 138 0.55 80 13 0.9 56
OO0OUB-G28 91 42 142 0.65 74 13 0.9 56
OO0OUB-G31 91 42 147 0.61 73 14 0.9 56
OUBM-G10 86 35 104 0.57 69 11 B 0.8 39
OUBM-G12 91 42 127 0.62 83 14 14 55
OUBM-G17 90 45 148 0.80 107 16 15 64
OUBM-G19 97 45 198 0.64 131 22 1.3 69
OUBM-G30 97 46 250 0.97 159 17 1.6 75
OUBM-G39 89 37 304 1.07 205 13 1.3 142
OUBM-G43 87 43 307 0.81 157 18 11 82
OUBM-G52 109 60 483 ° 1.12 261 25 1.2 265
OUBM-G53 91 44 178 0.62 101 16 11 63
OUBM-G55 101 48 335 0.72 178 18 1.8 95
OUBM-G59 96 50 505 0.81 237 18 2.5 197
OUBM-G60 118 49 863 1.08 413 27 2.6 320
OUBM-G61 117 36 463 0.53 170 21 1.7 266
OUBM-G63 93 51 383 1.10 296 22 1.7 140
OUBM-G65 112 40 381 0.54 124 19 15 131
OUBM-G67 89 39 954 0.92 683 51 1.4 281
OUBM-G68 118 46 2632 0.87 230 26 3.0 605
OUBM-G71 52 23 67 0.22 30 7 B 0.4 26

a. B Analyte detected in blank at concentration greater than reporting limit, and sample concentration is <10X the amount detected in the

blank.

b. Yellow highlight and bold type indicates value exceeds SQS value.
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Figure 1. Relationship Between XRF Screening and Confirmatory ICP-MS Concentrations for
Copper, Lead, and Zinc
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Table 10. Definitive Concentrations (ICP-MS or estimated by regression) of Copper, Lead, and
Zinc in Sinclair Inlet Sediment

cu? Pb? Zn?

Station or OUB Confirmatory (mg/kg dry | (mg/kg dry (mg/kg dry

Grid Cell Analysis in 2008 weight) weight) weight)
SQS 390 450 410
MCUL 390 530 960
OO0OUB-G01 Yes 32 19 71
O0UB-G02 No 55 45 23
OO0OUB-G03 No 56 25 26
OO0OUB-G04 No 55 25 33
OOUB-G05 No 97 49 129
OO0OUB-G06 No 113 58 149
OO0OUB-G07 Yes 132 71 181
OO0OUB-G08 No 151 69 170
OOUB-G09 No 145 68 165
OO0OUB-G10 No 107 54 136
O0OUB-G11 No 106 50 160
OOUB-G11 dup No 102 69 156
OOUB-G12 No 56 19 87
OO0OUB-G13 Yes 126 80 170
OO0OUB-G14 Yes 123 73 165
OO0OUB-G15 No 104 52 143
OOUB-G15 dup No 99 69 166
OO0OUB-G16 Yes 122 78 168
OO0OUB-G17 No 131 89 138
OO0OUB-G18 No 122 70 174
OOUB-G19 No 100 78 148
O0OUB-G20 No 128 62 163
O0UB-G21 Yes 120 67 162
O0OUB-G22 No 115 59 149
OO0OUB-G23 No 122 50 134
O0UB-G24 Yes 103 70 169
OO0OUB-G25 Yes 56 42 101
OO0OUB-G26 Yes 13 9 41
OOUB-G27 Yes 80 56 138
O0UB-G28 Yes 74 56 142
OO0OUB-G29 No 37 39 98
OO0OUB-G30 No 37 25 73
OOUB-G31 Yes 73 56 147
O0OUB-G32 No 74 63 106
OUBM-G01 No 161 67 213
OUBM-G02 No 98 50 153
OUBM-G03 No 115 57 158
OUBM-G04 No 121 88 163
OUBM-G05 No 139 81 155
OUBM-G06 No 128 81 188
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Table 10 (continued)

cu? Pb? Zn?

Station or OUB Confirmatory (mg/kg dry | (mg/kg dry (mg/kg dry

Grid Cell Analysis in 2008 weight) weight) weight)
SQS 390 450 410
MCUL 390 530 960
OUBM-G07 No 98 64 159
OUBM-G08 No 130 80 126
OUBM-G09 No 114 51 133
OUBM-G09 dup No 66 79 129
OUBM-G10 Yes 69 39 104
OUBM-G11 No 119 48 125
OUBM-G12 Yes 83 55 127
OUBM-G13 No 98 74 136
OUBM-G14 No 64 36 115
OUBM-G15 No NA? NA NA
OUBM-G16 No 80 40 117
OUBM-G17 Yes 107 64 148
OUBM-G18 No 68 63 104
OUBM-G19 Yes 131 69 198
OUBM-G20 No 72 64 127
OUBM-G21 No 92 41 133
OUBM-G22 No 137 69 151
OUBM-G23 No 98 62 128
OUBM-G24 No 167 63 199
OUBM-G25 No 205 88 200
OUBM-G26 No 163 70 215
OUBM-G27 No 139 73 205
OUBM-G27 dup No 121 111 162
OUBM-G28 No 191 70 233
OUBM-G29 No 251 90 263
OUBM-G30 Yes 159 75 250
OUBM-G31 No 126 89 177
OUBM-G32 No 91 80 165
OUBM-G33 No 209 97 211
OUBM-G34 No 185 75 265
OUBM-G35 No 165 85 174
OUBM-G36 No 228 100 214
OUBM-G37 No 225 104 204
OUBM-G38 No 198 75 197
OUBM-G39 Yes 205 142 304
OUBM-G40 No 226 107 201
OUBM-G41 No 195 74 222
OUBM-G42 No 158 101 220
OUBM-G43 Yes 157 82 307
OUBM-G44 No 145 67 188
OUBM-G45 No 239 94 196
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Table 10 (continued)

cu? Pb? Zn?
Station or OUB Confirmatory (mg/kg dry | (mg/kg dry (mg/kg dry

Grid Cell Analysis in 2008 weight) weight) weight)
SQS 390 450 410
MCUL 390 530 960
OUBM-G46 No 121 59 174
OUBM-G46 dup No 115 68 167
OUBM-G47 No 89 66 176
OUBM-G48 No 113 75 202
OUBM-G49 No 140 79 235
OUBM-G50 No 129 75 196
OUBM-G51 No 116 75 152
OUBM-G52 Yes 261 265 483
OUBM-G52 dup No 249 127 361
OUBM-G53 Yes 101 63 178
OUBM-G54 No 93 61 139
OUBM-G55 Yes 178 95 335
OUBM-G56 No 165 91 253
OUBM-G57 No 168 93 250
OUBM-G58 No 90 37 175
OUBM-G59 Yes 237 197 505
OUBM-G60 Yes 413 320 863
OUBM-G61 Yes 170 266 463
OUBM-G62 No 114 61 146
OUBM-G63 Yes 296 140 383
OUBM-G64 No 241 80 242
OUBM-G65 Yes 124 131 381
OUBM-G66 No 120 84 189
OUBM-G67 Yes 683 281 954
OUBM-G68 Yes 230 605 2632
OUBM-G69 No 97 67 137
OUBM-G70 No 96 81 170
OUBM-G71 Yes 30 26 67

a. Definitive concentrations are ICP-MS result for confirmatory samples; estimated by linear

regression for non-confirmatory samples.

b. NA Not applicable (no sample for OOUB-G15).

c. Yellow highlight and bold type indicates value exceeds SQS value.

Sinclair Inlet
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URS Corporation Contact. Jas € _5/?71%
1501 4th Avenue, Suite 1400 ( ) 52 70T
) Seattle, WA 98101-1616 Phone No.. ( Ze¢ ) F55-270C
Chain of Custody 206.438.2700 page [ of ]
Installation iD Job No.
)% 33757572
Site ID Zone ID Sampling Co. @
OuT - OJB V] - Lfﬁj $ Indicate Any Condition
Airbill Co./Number, Shlp ing Date § That Would Affect
’ I: ! De/[, <97 > \( Sample Analysis
Sample Collection § \\i’b Indica@el Samples' 4
Sample Number Date Time | Matrix | Sample N ((}Q g?r;\}laéwgélxﬁglt;}::
(mm/dd/yy) | (24 Hr.) | Type Type Remarks
232603 oshol7 1335 | S D 55 X 1500- 613
. . , a i
L 232697 1917/5D | £S5 8| ¥ Jst0 - &I
P — y , £ .
1 232608 )55 |SD |ES | 2| X JSW- 6IS
) , . - | = . Yl
‘23269 195 |SP | E5 | 5| X ) Sp0-GJ5
. z ~
|L.232¢07 1843 |SD | E5 | £| X 500 -E16
232608 JV|SD | ES| 8| X SO~ 53
- 232629 f J122SD | ES 5 X /SO - &Y
-| 2326/C | g2 [sD [£S g% Jsv0 - G|
2326/ v glsp S| ¢ J]SPO-62
Preservation: A=HCL topH <2;B=HNO3topH<2; C=HySO4topH<2;
D = NaOH to pH < 12; E = Other (specify)
Relinquished by S3 pler Signature) Date Time ) Laboratory Name:
. z157757 /3o /?W %- r
by ature) : Date Time \“T ived by: (Signature) Laboratory Contract No.:
EVECHr— Gl st V2T e—— 0
Relinquished by: (Signature) Date Time / Received by Lab: (Signature) Samples Disposed by: Date Time
Matrix Types: A-Air;, PR-Product; SD-Sediment; SL-Soil; TI-Tissue WR-Water | Distribution: White = Accompanies Shipment; Canary =Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Tnp Blank

*RBPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives

Page 2 of 47




URS Corporation Contect.  Trsrz. S
1501 4th Avenue, Suite 1400 T i ‘
_ Seattle, WA 98101-1616 Phone No:. (.24 ) Y38~ 2700
Chain of Custody 206.438.2700 Page Z-of Z_
Installation ID Job No.
B 33757572
Sgﬁf -ouBM el Sa&mzig’o ' ¥ Indicate Any Condition
Airbill Co./Nurmper Shipyg Da § \A That Would Affect
Fhod peliver” shikz | ¢ /) sepi Arss
Sample Collection Q§ a’ Indicate Samples
’ ) < Containing Quantities
Sample Number Date Time | Matrix | Sample $ for MS/MSD Analysis
(mm/ddlyy) | (24 Hr.) | Type Type Remarks
N DR26I2- itz low3 |SD |ES | | X JSTO -G/ T mYmsD
w
[=1 ) .
1 232613 | lo#2 |50 | £S5 | 8 /300 - 6/8
w
» . ) = )
~ 232! f Jo/7 |SP | E£5 | 2| ¥ ISVO - 619
> < ¥ 3 B
2326/ S JBLSD | ES|E| % /STO - E22
=z 7
1 2326/6 ol |sD | E5 || F JSto - 631
. ; 2y w
12326/7 12/7|SD |ES | & 1S - 632
2
]
&
g
2
Preservation: A=HCLtopH <2;B=HNO3to pH <2; C=HySO4to pH<2;
D = NaOH to pH < 12; E = Other (specify)
Relinquished,byw Dat Time Regetykd ignatlk) Laboratory Name:
M 5%7/’7 1339 eSS+ VA2
Reflaquished byASj ature) Dat Time Recelveg by: (Signature) Laboratory Contract No.:
2201\ 13 1S P 2ce—
Relinquished by: (Signature) Date Time eceived by Lab: (Signature) Samples Disposed by: Date Time
Matrix Types: A-Air; PR-Product, SD-Sediment;, SL-Soil; TI-Tissue WR - Water L)istribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy
Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

22XBPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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URS Corporation Contact: Jos7¢. _917/4
1501 4th Avenue, Suite 1400 ) )
. Seattle, WA 98101-1616 Phone No.: (226 Y 78 - 2700
Chain of Custody | 206.438.2700 page | of /
Installation 1D Job No.
5% 3359572
Site ID Zone ID ampli .
odY g L — CES ,ch‘o Indicate Any Condition
irbill Co. & That Would Affect
price I'N! ’ Zb:r [ @ 4»@/ Sh'pp}g 0727 . {§ N Sample Analysis
Sample Collection .§ Indicate Samples
. . X Containing Quantities
Sample Number Date Time | Matrix | Sample for MS/MSD Analysis
(mmiddfyy) | (24 Hr.) | Type | Type Remarks
232583 o7 |110S 1SP |ES | | ¥ S - &Y
(2]
f Q
ZBZS_QL/ i /}#3 .SD 6 ’% >C E3) ’éZS
w
- —oc 1 = |.
32585 \ w0 |SD ES 2 Yo L0056
5
<
S
&
a
=]
E
2]
&
[+ 4
@
E
=
Preservation: A=HCLtopH <2;B=HNO;topH<2;C=Hy;SO4to pH<2;
D = NaOH to pH < 12; E = Other (specify)
Relinquished by Sampjer: (Signature, Date Time Recgj jgnaj Laboratory Name:
o9 I it |/5% W A
\ng{ ) Dat Time elved by (§lgnature) ) Laboratory Contract No.:
" Reauished by: (Signature) Date Time 7/ Recelved by Lab (Slgnature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product; SD-Sediment; SL-Soil; TI-Tissue WR-Water ,Distribution' White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy
Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Tnp Blank

*X®PENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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URS Corporation Contact JIS1C Sm/%
1501 4th Avenue, Suite 1400

] Seattle, WA 98101-1616 Phone No.: (1246 ) S7¥- 2760
Chain of Custody 206.438.2700 page [ of /
installation ID Job No.
ML 33759512
Site ID Zone iD Sampli .
oOVT-0YB M BICRS @gﬁ Indicate Any Condition
Airbill Co./Number Shipging D & / That Would Affect
W ﬁf’/l/e/ _{/ 3 y Sample Analysis
Sample Collection § §j7 IndicaFe' Samples' ‘
Sample Number Date Time | Matrix | Sample Qf‘ ' f%cr";\}lasulwl:/[ljgl?:ﬁgwls?ss
(mmiddlyy) | (24 Hr.) | Type | Type Remarks
23258% oty \ona3ISD |BS | X [SVO- 2.6
(72}
p » / d [=]
232416 )[ 096|SD | ES | g /500~ 5630
. i ; > = ,
2326/7 o09/0 Y ES 3 X‘ 7500~ (512
<
5
2
[+ 4
a
i
E
a
<]
&
g
2
Preservation: A=HCLto pH<2; B=HNOztopH <2; C=H,SO4topH<2;
D = NaOH to pH < 12; E = Other (specify) .
Relinqui by Sappier: (Signayre) ; Dats Time Recgiied by, (Sigrmature) Laboratory Name:
~ shets \otro | J5L ) m fem AP
a Time Regeived by: Slgnature) Laboratory Contract No.:
/}J/&f 13 /5] Z bl M
" Relinquished by: (Sign%re) Date * Time Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product; SD-Sediment; SL-Soil; Ti-Tissue WR-Water | Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy
Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

*ZBPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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URS

URS Corporation
1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Contact: :725/'6— .5"11%

Phone No.: CM? 935~ 2700

Chain of Custody 206.438.2700 Page/ of 3
instaliation iD Job No.
Rve 37952
Sitg 1D ' Zone D Sampling Co. ) ndicate Any Condition
Airbil ﬁfm{% M Shippjng Date § |Tlfat \!t\loﬁldyA?f'ec(tjt
zz /Mn,/ I/ \@ \ Sample Analysis
Sample Collection Q'§' ‘{Xﬂ) Indicate Samplest_ ,
Sample Number Date Time | Matrix | Sample N ?o?rl)\f‘gm]gélxsgl;;ls?:
(mm/ddlyy) | (24 Hr.) | Type Type . Remarks
1 232563 o5ty |IS57 | SD |ES | 1) S00-Go3
12325¢4 12 |sP |ES| 8| x sp0 - oA
" 232565 1203 |sD |ES| 3| F 500 -G05
12325056 135 |8P | ES|§| < 500 - GObL
1232507 3S3|1SD | &5 | £ |00 5o-6o7
1232863 13 |50 | E5 | 8> S - GO8
1232569 jsv9 |SP |65 | &Y sto - GG
4 232570 15AIsp | ES | BV S~ 509
1 23257/ Jo171SD | BS| =¥ S500-6Gi4

Preservation: A=HCL to pH <2; B =HNO3z to pH <2; C = HySO4to pH < 2;
D = NaOH to pH < 12; E = Other (specify)

D Time Recei Y: (Signatui Laboratory Name:
Y R e P Y.
Dat Time Regeived by: (Signature) Laboratory Contract No.:
5/5.1[).‘] (35~ 1 fu’Wk 5/22-/0} /‘”9
Date Time /Received by Lab: {Signature)

Samples Disposed by:

Date Time

Matrix Types: A-Air, PR-Product; SD-Sediment; SL-Soil; Ti-Tissue WR-Water J Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

*KBPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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2

A Y

\

LY

m URS Corporation Contact. Jonsie  _S»717 /4
1501 4th Avenue, Suite 1400 o
_ Seattle, WA 98101-1616 Phone No.: (2e6 ) 438-2.700 .
Chain of Custody | 206.438.2700 | Page Z of >
installation ID Job No. ’
P/ 33759572
ite ID Zone ID Sampling Ca,, i
K V4 - (> ¥ Indicate Any Condition
Airbill Co,/Number M : i;liﬁ/p)}?ii § if;ét‘p\/'\éoxlr? Qf;asct
ve” et 7 3 : -ampre Analyss
Sample Collection § &J? Indicate Samples
Sample Number Date | Time | Matix | Sample| \Y ‘ + Containing Quantities
p X for MS/MSD Analysis
(mm/dd/yy) | (24 Hr.) | Type Type Remarks
1 328572 oshstipgod |SP | &S X O0- GIC  pyjmiD
r232575 —\ oz 3P | 55| | sw- 6l
232574 | o |sp &5 | 20 -GI2
232575 [ hoslsp |ES |E|F 50-G13
232576 jo78|p |65 | 21F sW-GIS
222625 TSt EZ——;E;—QQ shsios
L 232577 1123 |SD | ES| 8| X S00-6/6
1232576 /18P |ES | §| > 0 -617
b 232574 | 39|50 eS| 3] 0-GI8
1232589 vV psYlsp &S| > 0-GI9
Preservation: A=HCLtopH <2;B=HNO3topH <2; C=Hy;SO4topH<2;
D = NaOH to pH < 12; E = Other (specify)

Relinguished by Sampler: (Sjgnaturs) Dat Time Receiygd by. (Signgture) Laboratory Name:
RS~ 1 s |ows | PR b — 27

Reli by;#4Signatur Date, Time Received by: (Signature) Laboratory Centract No.:
\ /&Mmf 5/27@- 134T AP Drocee— Y/,

"~ Refquished by: (Signature) Dhte Time /Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air, PR-Product; 8D -Sediment, SL-Soil; Ti-Tissue WR-Water LDistribution White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Gotdenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Tnp Blank

2 }\%PENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives Page 7 of 47



URS

Chain of Custody

URS Corporation
1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Contact: TkoS; € _Sﬂ?/%

Phone No.: (Zééz) YQ5- 2700

LY

1

206.438.2700 Page 3 05
Installation 1D Job No.
Buc 33759572
Site ID Zone ID Sampling Co,
VB M 1 ) awg & Indicate Any Condition
irbi . & That Would Affect
A Co.lﬂ: ’ Shipging Date N L Sample Analysis
A Yelte Sl & /¢ Sample Analysis
Sampte Collection 3 Indicate Samples
Ay : Containing Quantities
Sample Number Date Time | Matrix | Sample for MS/MSD Analysis
(mm/ddfyy) | (24 Hr.) | Type Type Remarks
[ 232s%/ oshstn| 1y |SP | €5 | | X 500- G20
w
y [=]
| 232597 by |jpr1lsp 1ES | B> sv0- G2l
£
-
S
<
5
<C
=z
-4
o
a
i
—d
E
o
2]
L,
o
&
2]
=
2
Preservation: A=HCLtopH <2;B=HNO3topH <2;C=H,SO4topH<2;
D = NaOH to pH < 12; E = Other (specify)
Relin d by Sampler,(Signature) ge Time Receiyed by, (Signature) Laboratory Name:
b M SHels7 |\ ARYS M i
Reli Date Time Recelved by: (Slgnature Laboratory Contract No.:
SR S/ez/od 3], St Slor [0} e
Relinquished by: (S:gnature) Date Time 7 Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product; SD-Sediment; SL-Soil; TI-Tissue WR- WaterJ Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy, Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Tnp Blank

22]\?-Q’PENDIX A: Chain of Custody, Data Summa

ries, QA/QC Narratives
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URS

Chain of Custody

URS Corporation
1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Tosie Smifh

Contact:

Phone No.: /Zdé) Y38 - 2700

206.438.2700 page 1 of /
Installation ID Job No.
e 3375952
Site IO one ampling Cg.
OU 6'\4 e - ’ (% Cﬁ @g" Indicate Any Condition
it Co.INumber 06/ o E%l%ﬂ% § )( ;2?1: ;\)/I\tlaoxl:a’;;fé?sct
1%1 A / £ T S —
Sample Collection § @7 |ndica@e. Samples. .
Sample Number Date Time | Matrix | Sample N [ Yy %?r&asl;\,{/r;gDQ Kr?ra]lt;f“s?ss
(mm/dd/yy) | (24 Hr) | Type Type Remarks
52587 ¥ \stib1|0s58| D |£S | | X /S00 - 65
232588 ¥ |~ |037|SD |£S % X jsvo-6b
232589 | laoi [SD |£5 2 /svo- &7
v = g
2579 ||y |SD &3 | &% ISto- 66
nasq v f 1725 |50 |ES | § ISto -G
232592 Y 1410 |$D |ES | § | )520-G/O
i 1¢42 2
17 w5
232593 jso|sD |65 | § % )sto- Gil
: .
212577~ | N ligwolsp [ES|F X 120~ &
Preservation: A=HCLtopH <2;B=HNO;topH <2;C=H,S04to pH<2;
D =NaOH to pH < 12; E = Other (specify) ey 7i
Relipgwished by Sampler: (S&najire) Dat Time Regeived #yAStnaty, . Laboratory Name:
s 7k oS (Pl TwsiIme | B
ingUishied byfSignature) Date Time ived by: (Signature) /‘/w Laboratory Contract No.:
W s/ /o? ]‘/ZS/% CBwtfoie C"Z//"T /44
Re|inquisi1ed‘by7:(5ignature)' Date / Time Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product, SD-Sediment, SL-Soil; TI-Tissue WR- Waterj Distribution: White = Accompanies Shipment; Canary = Lab Copy, Pink = Field Copy; Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

2.21-02
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Chain of Custody

URS Corporation
1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Contact: (As/e _2:/%

Phone No.: (24 )Y P8-2700

206.438.2700 page [ of 2_
Installation D Job No.
/N 33759512
. IDOU g M ore® - SZ% : §’ Indicate Any Condition
Airbill Co,/Number Shipgipg Date § That Would Affgct
M WVC/ 5’?.//5] _ \8\’ Sample Analysis
Sample Collection ,\\§ &@7 Indicate Samples
- . < Containing Quantities
Sample Number Date Time | Matrix | Sample ((F for MS/MSD Analysis
(mmiddlyy) | (24 Hr.) | Type | Type Remarks
92511 oy 03B |SD |ES| ¥ SDO-(30
2325122~ o350 |ES | 8 |x 5o-G3Y psinsD
232513 v ol |SD | E5 | 3|~ 500-G3S
< ;
32517 v st |SP |5 | §|x S0- 6%
apsis v | | |po|sp |£3 g | ST - (HO
232516 ¥ 1333 40 |ES | |x 20 - L
232577 jo |SD |E5 | §1X 500 - GY3
2325718V /517150 |ES | & |X 500- GOl
232879 7 v 16b 5D |E5 | T |© st - GO
Preservation: A=HCL topH <2; B=HNOztopH <2; C=H,S04t0 pH < 2;
D = NaOH to pH < 12; E = Other (specify)
Relinquighed by Sagmpler: (Signature) Dat Time Recg (S:g ure) Laboratory Name:
By 274 SHo7 | oo Wea
i by, ature) : Date Time eceived by Slgnature) (l.' sy | Laboratory Contract No.:
WM 5///07» L9 26T, @ Prttztle Fplo rH
Relinquished by: (Signature) Time "Received by Lab: (Signature) Sampies Disposed by: Date Time

Matrix Types: A-Air; PR-Product SD-Sediment, SL-Soil; Ti-Tissue WR-Water IDis‘ribution White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Gotdenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Tnp Blank

2:21-02
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URS

Chain of Custody

URS Corporation

Contact: Jgs*l(’, .%/%

1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Phone No.: /ZO@) 38 2700

206.438.2700 PageZ—of 2~

Installation iD Job No.
e 33759572

ite | ‘one ampling Go.
) DOU@M el — S/pI @g: lndicaﬁAny ?fondilion
irbill Co./Number - & at Id Affe
At célz; b{ MW/ %%5%7 _ § '5( ggmpleOKnalysisc t

d Sample Collection @S ff)—' Indicate Samples

Sample Number Date Time | Matrix | Sample N S f%?r&aslmgoe Kﬁ;};};?:
(mmiddlyy) | (24 Hr.) | Type Type Remarks
-/

2302520 7 \pshiki o832 |SD |ES| | 0 5D0-GY7
23252) ¥ | ~\ lowe |SD | EX| 8| x 2D - 649
232522 7 | | |wog|sp &S| 3 |x 52 - 65D
232523 [ |ms1|sples|Elx s00- G52
232524 0s1SD | ES %)o s20- 652
232525 7 pas |30 [E5| 8| x 0-653
232526 ¥ w750 |E5 | 3|¥ 500 - 556
32527 < o |SD |ES g 50657
232528 v 433 |SD |65 | T X 20- 659
272529 ~ |V uR714D |85 | | X Bt - 670

Preservation: A=HCLtopH <2; B=HNO;topH < 2; C =H,S0;to pH < 2;

D = NaOH fo pH < 12; E = Other (specify)

Relingquigwed by Sgmpler: (Signature) Datt Time Recejvad by; (Signature) Laboratory Name:

PG D sty _|eweo ﬁ[%%( /a\fgm\ 7z

Reli hedBy: ature) : Date Time eceived by: (Signalure) / 00 Laboratory Contract No.:

Wp 0 /y1for | 192 ( e C Patlette Fyyl °"4 VB

Relinquished by: (Signatur’e) Date Time Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product, SD -Sediment, SL-Soil; TI-Tissue WR-Water J Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy: Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

2:21-02
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URS Corporation Contact  Josie _f/h%
1501 4th Avenue, Suite 1400

g Seattle, WA 98101-1616 Phone No.. (206 ) Y3F-2700 _
Chain of Custody | 206.438.2700 page | of 2|
Installation ID Job No. '
BNC 33759572
Site ID one ampling Co,
/% 5"'\ e S(jpl 2 @g’ Indicate Any Condition
Airbill Co./umber Shipging Dat \@' That Would Affgct
A Da/n/f,/ ﬁf% g X Sample Analysis
Sample Collection Q§ Ai‘v Indicate Samples
Sample Number Date Time | Matrix N ((]Q | f?)?[;}l%:?xxsgt?xsglt;}::
(mm/ddlyy) | (24 Hr) | Type Remarks
232537 \// phnlsr 030 | S P X | 500- 60
2325 38 ~ |o# |SD X Sto- Gl
272539 Y | ios3 |sD s5w-566/

232590 ¥ [ st ]sp
2325t v | [ |3o7|sp
232542 ¥ 1350|sp
232543 vV 145D|SD
2325Y7 V' |4 s24|SD
937D £/

Preservation: A=HCLtopH <2; B=HNO3topH <2; C=H,SO4to pH<2;
D = NaOH to pH < 12; E = Other (specify)

Relinqui by Samgler: (Signatugp) Dat Time Laboratory Name:

Sas 9 V4 oo | ZETTE o fperm—— ot
Relingujspedpy: (Sigasifire) Date Time |7 Received by: (Signature) Laboratory Contract No.:
/2%&%2%%4%7‘ gﬁgady:QMW~€waW%mv M

Relinquished by: (Signature) Date Time “Received by Lab: (Signature) Samples Disposed by: Date Time

X 500667
o 50-66S
X 500~ 665
v

Y

E0-6b2-
500-67/

TR @@ AR R 5

NUMBER OF BOTTLES PER ANALYTIACAL METHODS

Matrix Types: A-Air; PR-Product; SD - Sediment, SL-Soil; Ti-Tissue WR- WaterJ Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank
22702 -
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URS

Chain of Custody

URS Corporation
1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Contact; :ES 1€ jm%

Phone No.. Qi) 43§-2.700

206.438.2700 PageiofL
Instalfation ID Job No.
gre 33759512
Site ID Zone 1D Sampling Co.
OV M - & Indicate Any Condition
Airbill Co./Nurber M Shippiyo% § 'ghat VlVoKld T\ffc_ect
| Henol Pelive— S/8°7 | & anplealyss
Sampie Collection § Aﬁ) |Cndicta!e. Sagplest_r
Sample Number (mrg;:jelyy) Ji”&“; | '\ggéx S%npge (b for MSIMSD Analysis
) Remarks
32530 aghisy |JoH |sD €S| | X sp0-G4/  m5)sD
232831 il |$P 155 | 8| ¥ 500~ HS
232532 ¥ MI3|1SP | E5| 3% 50 66
232533 I1413\5D | £S § X 500~ G646
232531 v | [ |svs|so |&s : 570 - G55
' %17 | gz |s0 & &> Serple |8 325357 swo- 663
232537 SO ESTE DS B S A A
232536 V| |3 |sp |5 | Bl sw-648
Preservation: A=HCL to pH <2; B=HNO3topH <2; C =H,;SO4to pH <2,
D = NaOH to pH < 12; E = Other (specify)

Relingyi by Sam :{SignaZe)

ST7 |ofg

Laboratory Name:

7

Samples Disposed by:

Relinguished by: (Sig#fature) : Date Time eceived by: (Signalure) o0 Laboratory Contract No.: W
T Sy 2 € Peppetle Sn/sr
elinquished by (Signature) ate Time “Received by Lab: (Signature)

Date Time

Matrix Types: A-Air, PR-Product; SD-Sediment; SL-Soil; TI-Tissue WR- WaterJ Distribution: White = Accompanies Shipment; Canary = Lab Copy;, Pink = Field Copy; Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

2:21-02
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Chain of Custody

URS Corporation
1501 4th Avenue, Suite 1400
Seattle, WA 98101-1616

Contact:  Josie. s

Phone No.: é%) H38-2700

206.438.2700 Page | i3
installation 1D Job No.
__ bwve 33759572
ite Zone 1D ampling Gp.
HUT- ovBM) - S(/w @g—* Indicate Any Condition
irbill Co. ar - & That Would Affect
Airoll C //Nib Mye/ ??;20 ;7 | 5\\?“ X Sa?npleOXnalys?;
e Sample Collection ,\\$ 3937 Indicate Samples
Sample Number Date Time | Matrix | Sample N G f%?r’l}laslmgélxgglt;};?:
(mm/ddlyy) | (24 Hr) | Type | Type Remarks
. Vv - :
232575 v as k7| )007 | $p | ES X 150D~ 62/ /0P
232596 ¥ joss|sp |E5 | 8% Jsp0-622
232597 v j135°|SP |ES | 3|% /svo- G623
< T
232598 ¥ Pr7 |sp |ES | § | 1510 - G2
232579 127|sp |ES | 2% (- G2
232600 J4B|sp |5 | G| ¥ )S00-627
, Q| .
23260] v )4S0|SD |63 | 8 X | 500-628
e |,
232602 v S|S0 |E5 | §]7 (500~ G627
Preservation: A=HCL topH <2; B =HNO;topH < 2;C =H,S0,topH<2;
D = NaOH to pH < 12; E = Other (specify)
Relinqujshed by Sgmpler: (Signaturs) Da Time Receivgd by$Sign Laboratory Name:
%‘% o7 |yszo (/%/«? Y Z)
Reéfinquist® (Sifnature) : Date Time Received by:v ('Signafure) Hfoo Laboratory Contract No.:
N 57 ////o H /42T € Batfei. Sinfea Z
Relinquished by: (Signature) ate Time Keceived by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product; SD-Sediment; SL-Soil; TI-Tissue WR-Water | Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank

2-27-02
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m URS Corporation Contact: J&S)({ ﬁ;%
1501 4th Avenue, Suite 1400 . 9 [
_ Seatte, WA 961011616 Phone No.. (2eb) LI 2700 Zof3
Chain of Custody 206.438,2700 | Pageleot £
Installation ID Job No. -
5 33759572
Smgrl/ A - - RS S Indicate Any Condition
MK’/ ﬂbo? 3 ‘ Sample Analysis
K Sample Collection § ‘\0’ . Indica@e. Samples. ’
Sample Number Date Time | Matrix | Sample < 3y fCo??\:IaS’?l:/?gDQ /zﬁglt)l}::
(mm/ddiyy) | (24 Hr.) | Type | Type Remarks
23258 " poln |02 |SP |ES | | X 500-638__ps/nsD
232585 v |~ ozt |sp |ES 2| x sw- 627
23255t 7| | oy |sp €5 | 3| sw-627
232857 ¥ o |SPp_|ES | E|X So-G33
232538 vV | | |n4/|s0 | ES|E|x Sw0-63/
232559 v Jpoo | SP |ES | & X o -637]
232569 v @9 |sp |ES| 8| SW- 677
32501 v 1353|5P| &5 | § o 0-628
232562 ¥ |y g4 |5B |65 F 5w -527
Preservation: A=HCL topH <2; B=HNO3to pH < 2; C =H,SO4to pH < 2;
D = NaOH to pH < 12; E = Other (specify)

Relingyishad by Sgmpler: (Sigpaturs) -Dﬁt w Time Llfwgnatwe Laboratory Name:
7 |/322 p,/é(\ ///f)

Date Time eceived by: (Sighatdre) IYey Laboratory Contract No.: W
e T s/ ufozl ) 2T Bettotle. Si/o7 ' ‘
ReliRquished Dy: (Signature) Date 7 Time “Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product, SD -Sediment, SL-Soi; Ti-Tissue WR-Water l Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sampie Control Copy
Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank
22102 -
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URS Corporation Contact. [ Tosie fmy%
1501 4th Avenue, Suite 1400

eattle, - one No.: (24 -2700 Bof 3
Chain of Custody ey 1616_ eusete: (P4) 527 —Pagef—ore

Installation 1D Job No.
A< 33759512
Site ID Zone 1D Sampling Co.
21% Y4l m;)‘)g(,oj 3 Indicate Any Condition
Airbill Co./Numbar Shippigg Da That Would Affgct
% %Vf/ 5—77 ols7 b Sample Analysis
Sample Collection !j’ Indicate Samples

2z

Containing Quantities

Sample Number Date Time | Matrix | Sample for MS/MSD Analysis

(mm/ddlyy) | (24 Hr.) | Type Type

s,

= Yo

PeS J”’“n?@,
%Oo'

Remarks
7325YS ™ |pstiby|joio | SD s00- (539
232576 |\ el |$P 50 - 651

232597 ¥ | |5/ | sD
23253 ¥ | | lnslsp
232849 ¥ | | [35|sD
232550 ¥ 438 |sD
232551 VY 1528 |sD
232552 v J6l0 |51
232553 V| 4 |Jb#elsD

500 - 669
S00-G b6
50 -658
Do - 657
500-G32
500-623

RIIRIS RIS
XXXy KKK

So-62¢
Preservation: A=HCL topH <2; B=HNOztopH < 2;C=H,S04topH<2;
D = NaOH to pH < 12; E = Other (specify)

Relinqui Sampter: (Signature) Date . Time Recpived byo{Signgtze) Laboratory Name:

S e stk |s500\ LKL, for= T M
Relipagished,by: (Sjgffature) Date Time " Recelved by: (Signature) b0 Laboratory Contract No.:
WM\ sZufor 1412 € Batizite Shiley 2
Relinquished by: (Signature) Date Time Received by Lab: (Signature) Samples Disposed by: Date Time

Matrix Types: A-Air; PR-Product; SD-Sediment; SL-Soil; TI-Tissue WR- WaterJ Distribution: White = Accompanies Shipment; Canary = Lab Copy; Pink = Field Copy; Goldenrod = URS Sample Control Copy
Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank; TB - Trip Blank
22702 i
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cc: Project Manager/Central File

SAMPLE LOGIN

Project Manager:

Brandenberger

Login File (SOP# MSL-A-001) Date Received: 5/11/07, 5/22/07
Batch: 1
PROJECT: ENVVEST MVS_OVS Logged in 11/28/07 after splitting
BATTELLE SPONSOR STORAGE PARAMETERS COLLECTION Rec'd @
CODE Site Description CODE MATRIX LOCATION REQUESTED DATE INITIALS MSL
2830-1 1500-G17 232612 SED Freezer TBD 05/17/07 cs 5/22/2007
2830-2 1500-G18 232613 SED Freezer TBD 05/17/07 cS 5/22/2007
2830-3 1500-G19 232614 SED Freezer TBD 05/17/07 cs 5/22/2007
2830-4 1500-G20 232615 SED Freezer TBD 05/17/07 cS 5/22/2007
2830-5 1500-G31 232616 SED Freezer TBD 05/17/07 cs 5/22/2007
2830-6 1500-G32 232617 SED Freezer TBD 05/17/07 cS 5/22/2007
2830-7 1500-G13 232603 SED Freezer TBD 05/16/07 cs 5/22/2007
2830-8 1500-G14 232604 SED Freezer TBD 05/16/07 CcS 5/22/2007
2830-9 1500-G15 232605 SED Freezer TBD 05/16/07 cs 5/22/2007 BROKEN
2830-10 1500-G15 232606 SED Freezer TBD 05/16/07 CcS 5/22/2007 BROKEN
2830-11 1500-G16 232607 SED Freezer TBD 05/16/07 cs 5/22/2007
2830-12 1500-G3 232608 SED Freezer TBD 05/16/07 cS 5/22/2007
2830-13 1500-G4 232609 SED Freezer TBD 05/16/07 cs 5/22/2007
2830-14 1500-G1 232610 SED Freezer TBD 05/16/07 cS 5/22/2007
2830-15 1500-G2 232611 SED Freezer TBD 05/16/07 cs 5/22/2007
2830-16 500-G24 232583 SED Freezer TBD 05/16/07 cS 5/22/2007
2830-17 500-G25 232584 SED Freezer TBD 05/16/07 cs 5/22/2007
2830-18 500-G26 232585 SED Freezer TBD 05/16/07 CcS 5/22/2007
2830-19 1500-G26 232586 SED Freezer TBD 05/21/07 cs 5/22/2007
2830-20 1500-G30 232618 SED Freezer TBD 05/21/07 cS 5/22/2007
2830-21 1500-G12 232619 SED Freezer TBD 05/21/07 cs 5/22/2007
Page 1 of 6

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives

Page 17 of 47



cc: Project Manager/Central File

SAMPLE LOGIN

Project Manager:

Brandenberger

Login File (SOP# MSL-A-001) Date Received: 5/11/07, 5/22/07
Batch: 1
PROJECT: ENVVEST MVS_OVS Logged in 11/28/07 after splitting
BATTELLE SPONSOR STORAGE PARAMETERS COLLECTION Rec'd @
CODE Site Description CODE MATRIX LOCATION REQUESTED DATE INITIALS MSL
2830-22 500-G20 232581 SED Freezer TBD 05/15/07 cs 5/22/2007
2830-23 500-G21 232582 SED Freezer TBD 05/15/07 cS 5/22/2007
2830-24 500-G10 232572 SED Freezer TBD 05/15/07 cs 5/22/2007
2830-25 500-G11 232573 SED Freezer TBD 05/15/07 CcS 5/22/2007
2830-26 500-G12 232574 SED Freezer TBD 05/15/07 cs 5/22/2007
2830-27 500-G13 232575 SED Freezer TBD 05/15/07 cS 5/22/2007
2830-28 500-G15 232576 SED Freezer TBD 05/15/07 cs 5/22/2007
2830-29 500-G16 232577 SED Freezer TBD 05/15/07 cS 5/22/2007
2830-30 500-G17 232578 SED Freezer TBD 05/15/07 cs 5/22/2007
2830-31 500-G18 232579 SED Freezer TBD 05/15/07 cS 5/22/2007
2830-32 500-G19 232580 SED Freezer TBD 05/15/07 cs 5/22/2007
2830-33 500-G03 232563 SED Freezer TBD 05/14/07 CcS 5/22/2007
2830-34 500-G04 232564 SED Freezer TBD 05/14/07 cs 5/22/2007
2830-35 500-G05 232565 SED Freezer TBD 05/14/07 CcS 5/22/2007
2830-36 500-G06 232566 SED Freezer TBD 05/14/07 cs 5/22/2007
2830-37 500-G07 232567 SED Freezer TBD 05/14/07 cS 5/22/2007
2830-38 500-G08 232568 SED Freezer TBD 05/14/07 cs 5/22/2007
2830-39 500-G09 232569 SED Freezer TBD 05/14/07 cS 5/22/2007
2830-40 500-G09 232570 SED Freezer TBD 05/14/07 cs 5/22/2007
2830-41 500-G14 232571 SED Freezer TBD 05/14/07 cS 5/22/2007
2830-42 1500-G5 232587 SED Freezer TBD 05/01/07 cs 5/11/2007 BROKEN
Page 2 of 6
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cc: Project Manager/Central File

SAMPLE LOGIN

Project Manager:

Brandenberger

Login File (SOP# MSL-A-001) Date Received: 5/11/07, 5/22/07
Batch: 1
PROJECT: ENVVEST MVS_OVS Logged in 11/28/07 after splitting
BATTELLE SPONSOR STORAGE PARAMETERS COLLECTION Rec'd @
CODE Site Description CODE MATRIX LOCATION REQUESTED DATE INITIALS MSL
2830-43 1500-G6 232588 SED Freezer TBD 05/01/07 cs 5/11/2007
2830-44 1500-G7 232589 SED Freezer TBD 05/01/07 cS 5/11/2007
2830-45 1500-G8 232590 SED Freezer TBD 05/01/07 cs 5/11/2007
2830-46 1500-G9 232591 SED Freezer TBD 05/01/07 cS 5/11/2007
2830-47 1500-G10 232592 SED Freezer TBD 05/01/07 cs 5/11/2007
2830-48 1500-G11 232593 SED Freezer TBD 05/01/07 cS 5/11/2007
2830-49 1500-G11 232594 SED Freezer TBD 05/01/07 cs 5/11/2007
2830-50 500-G30 232511 SED Freezer TBD 05/02/07 cS 5/11/2007
2830-51 500-G34 232512 SED Freezer TBD 05/02/07 cs 5/11/2007
2830-52 500-G35 232513 SED Freezer TBD 05/02/07 cS 5/11/2007
2830-53 500-G36 232514 SED Freezer TBD 05/02/07 cs 5/11/2007
2830-54 500-G40 232515 SED Freezer TBD 05/02/07 cS 5/11/2007
2830-55 500-G42 232516 SED Freezer TBD 05/02/07 cs 5/11/2007
2830-56 500-G43 232517 SED Freezer TBD 05/02/07 cS 5/11/2007
2830-57 500-G01 232518 SED Freezer TBD 05/02/07 cs 5/11/2007
2830-58 500-G02 232519 SED Freezer TBD 05/02/07 cS 5/11/2007
2830-59 500-G47 232520 SED Freezer TBD 05/03/07 cs 5/11/2007
2830-60 500-G49 232521 SED Freezer TBD 05/03/07 cS 5/11/2007
2830-61 500-G50 232522 SED Freezer TBD 05/03/07 cs 5/11/2007
2830-62 500-G52 232523 SED Freezer TBD 05/03/07 cS 5/11/2007
2830-63 500-G52 232524 SED Freezer TBD 05/03/07 cs 5/11/2007
Page 3 of 6
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cc: Project Manager/Central File

SAMPLE LOGIN

Project Manager:

Brandenberger

Login File (SOP# MSL-A-001) Date Received: 5/11/07, 5/22/07
Batch: 1
PROJECT: ENVVEST MVS_OVS Logged in 11/28/07 after splitting
BATTELLE SPONSOR STORAGE PARAMETERS COLLECTION Rec'd @
CODE Site Description CODE MATRIX LOCATION REQUESTED DATE INITIALS MSL
2830-64 500-G53 232525 SED Freezer TBD 05/03/07 cs 5/11/2007
2830-65 500-G56 232526 SED Freezer TBD 05/03/07 cS 5/11/2007
2830-66 500-G57 232527 SED Freezer TBD 05/03/07 cs 5/11/2007
2830-67 500-G59 232528 SED Freezer TBD 05/03/07 cS 5/11/2007
2830-68 500-G70 232529 SED Freezer TBD 05/03/07 cs 5/11/2007
2830-69 500-G60 232537 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-70 500-G64 232538 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-71 500-G61 232539 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-72 500-G67 232540 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-73 500-G65 232541 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-74 500-G68 232542 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-75 500-G62 232543 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-76 500-G71 232544 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-77 500-G41 232530 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-78 500-G45 232531 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-79 500-G46 232532 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-80 500-G46 232533 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-81 500-G55 232534 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-82 500-G63 232535 SED Freezer TBD 05/07/07 cs 5/11/2007
2830-83 500-G48 232536 SED Freezer TBD 05/07/07 cS 5/11/2007
2830-84 1500-G21 232595 SED Freezer TBD 05/08/07 cs 5/11/2007
Page 4 of 6
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cc: Project Manager/Central File

SAMPLE LOGIN

Project Manager:

Brandenberger

Login File (SOP# MSL-A-001) Date Received: 5/11/07, 5/22/07
Batch: 1
PROJECT: ENVVEST MVS_OVS Logged in 11/28/07 after splitting
BATTELLE SPONSOR STORAGE PARAMETERS COLLECTION Rec'd @
CODE Site Description CODE MATRIX LOCATION REQUESTED DATE INITIALS MSL
2830-85 1500-G22 232596 SED Freezer TBD 05/08/07 cs 5/11/2007
2830-86 1500-G23 232597 SED Freezer TBD 05/08/07 cS 5/11/2007
2830-87 1500-G24 232598 SED Freezer TBD 05/08/07 cs 5/11/2007
2830-88 1500-G25 232599 SED Freezer TBD 05/08/07 cS 5/11/2007
2830-89 1500-G27 232600 SED Freezer TBD 05/08/07 cs 5/11/2007
2830-90 1500-G28 232601 SED Freezer TBD 05/08/07 cS 5/11/2007
2830-91 1500-G29 232602 SED Freezer TBD 05/08/07 cs 5/11/2007
2830-92 500-G38 232554 SED Freezer TBD 05/10/07 cS 5/11/2007
2830-93 500-G27 232555 SED Freezer TBD 05/10/07 cs 5/11/2007
2830-94 500-G27 232556 SED Freezer TBD 05/10/07 cS 5/11/2007
2830-95 500-G33 232557 SED Freezer TBD 05/10/07 cs 5/11/2007
2830-96 500-G31 232558 SED Freezer TBD 05/10/07 cS 5/11/2007
2830-97 500-G37 232559 SED Freezer TBD 05/10/07 cs 5/11/2007
2830-98 500-G44 232560 SED Freezer TBD 05/10/07 cS 5/11/2007
2830-99 500-G28 232561 SED Freezer TBD 05/10/07 cs 5/11/2007
2830-100 500-G29 232562 SED Freezer TBD 05/10/07 cS 5/11/2007
2830-101 500-G39 232545 SED Freezer TBD 05/09/07 cs 5/11/2007
2830-102 500-G51 232546 SED Freezer TBD 05/09/07 cS 5/11/2007
2830-103 500-G69 232547 SED Freezer TBD 05/09/07 cs 5/11/2007
2830-104 500-G66 232548 SED Freezer TBD 05/09/07 cS 5/11/2007
2830-105 500-G58 232549 SED Freezer TBD 05/09/07 cs 5/11/2007
Page 5 of 6

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives

Page 21 of 47



cc: Project Manager/Central File SAMPLE LOGIN Project Manager: Brandenberger
Login File (SOP# MSL-A-001) Date Received: 5/11/07, 5/22/07
Batch: 1
PROJECT: ENVVEST MVS_OVS Logged in 11/28/07 after splitting
BATTELLE SPONSOR STORAGE PARAMETERS COLLECTION Rec'd @
CODE Site Description CODE MATRIX LOCATION REQUESTED DATE INITIALS MSL
2830-106 500-G54 232550 SED Freezer TBD 05/09/07 CS 5/11/2007
2830-107 500-G32 232551 SED Freezer TBD 05/09/07 cS 5/11/2007
2830-108 500-G23 232552 SED Freezer TBD 05/09/07 CS 5/11/2007
2830-109 500-G22 232553 SED Freezer TBD 05/09/07 cS 5/11/2007
Page 6 of 6
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SAMPLE CUSTODY RECORD A% Battelle

(SOP# MSL-A-001 & MSL-A-002) Date: 7125/2008 AT
. Putting Technology To Work
Project Name: ENVEST MVS_OVS Pacific Northwest Division
Project Manager: Brandenberger Test Parameters Marine Sciences Laboratory
Phone Number: 360-6814564 ® @ 1529 West Sequim Bay Ran} e : B 7 /)
______ g ; 5 Sequim, Washington 98382 , N I
Shipment Method: B{ﬂ ”"/i : _ | 2| £ - ;
Preservation: 7} e f‘( VIO eefled § = % ’M;/;v %fli\’iﬂf {f%’:) N f’ )
< | 2|3
Collection °© 2 3
Line Field Sample ID Date/Time Matrix 2 3 3 Laboratory ID Observations/Comments
1 232812 2330-1 05/17/07 sediment 1 * *
2 232613 2830-2 05/17/07 sediment 1 * *
3 2328604 2830-8 05/16/07 sediment 1 * *
4 232810 2830-14 05/16/07 sediment 1 * *
5 232578 2830-30 05/15/07 sediment 1 * *
8 232579 2830-31 05/15/07 sediment 1 * *
7 232591 2830-46 05/01/07 sediment 1 * *
8 232512 2830-51 05/02/07 sediment 1 * * *
9 232514 28330-53 05/02/07 sediment 1 ” *
10 232517 2830-56 05/02/07 sediment 1 * *
11 232518 2830-57 05/02/07 sediment 1 * *
12 232522 2830-61 05/03/07 sediment 1 * *
13 232526 2830-65 05/03/07 sediment 1 * *
14 232528 2830-67 05/03/07 sediment 1 * *
15 232537 2830-69 05/07/07 sediment 1 * *
Relinquished By: Company: Pkt il: 4% Recelvedgg’ / /Fi,f’/ Company: ___ I ’f/“/ )
4 ; J A - ’ . )
L 50u— 1560 aiop | QS A Al Tbr 7
gﬁ tdre’Pnrted Name Date/Time 'Signature/Printed Name Date/Time
Relinquished By Company: Received By: Company:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time

APPENDIX A: Chain of Custody, Data Summaries, QA/QC ti %
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SAMPLE CUSTODY RECORD A% Battelle

(SOP# MSL-A-001 & MSL-A-002) Date: 7/25/2008 -%r.x;
. Putting Technology To Work
Project Name: ENVEST MVS_OVS Pacific Northwest Division
Project Manager: Brandenberger T'est Parameters Marine Sciences Laboratory
Phone Number: 360-6814564 m 2 1529 West Sequim Bay Road ;
E’g 2 c_r: Sequim, Washington 98382 ; / /
Shipment Meetﬁod: "g E E !
Preservation: 8 3 |3 /(",/O /f{}‘ 7{; - / 4
= L 2
Collection g g g
Line Field Sample ID Date/Time Matrix 2 ] ] Laboratory ID Observations/Comments
1 232538 2830-70 05/07/07 sediment 1 * *
2 232539 2830-71 05/07/07 sediment 1 * *
3 232540 2830-72 05/07/07 sediment 1 * *
4 232530 2830-77 05/07/07 sediment 1 * *
5 232531 2830-78 05/07/07 sediment 1 * *
8 232534 2830-81 05/07/07 sediment 1 * *
7 232535 2830-82 05/07/07 sediment 1 * *
8 232536 2830-83 05/07/07 sediment 1 * * ’
9 232585 2830-84 05/08/07 sediment 1 * *
10 232596 2830-85 05/08/07 sediment 1 * *
11 232601 2830-90 05/08/07 sediment 1 * *
12 232561 2830-99 05/10/07 sediment 1 * *
13 232545 2830-101 05/09/07 sediment 1 * *
14 232547 2830-103 05/09/07 sediment 1 * *
15 232548 2830-104 05/09/07 sediment 1 * *
Relinquished By Company: Received Bz// Company: < /{ )
~Tran s ' ThoF- 0%
Signature/Printed Name Date/Time Stgnature/Printed Name Date/Time
Relinguished By: Company: Received By: Company:
Signature/Printed Name Date/Time Signature/Printed Name Date/Time
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2007 MVS Sample Selection (METALS ONLY)

Quantitative Analysis

Station or OUB Site SPONSOR |[BATTELLE|COLLECTION [303(d) Metals Metals 2003
Grid Description |CODE CODE DATE Segment 2007 (MVS)
OOUB-G17 1500-G17 232612 2830-1 5/17/2007 F6E5 Y N
OOUB-G31 1500-G31 232616 2830-5 5/17/2007 F6F2 Y N
OOUB-G13 1500-G13 232603 2830-7 5/16/2007 F6E6 Y Y
OOUB-G14 1500-G14 232604 2830-8 5/16/2007 F6E5 Y N
OOUB-G1 1500-G1 232610 2830-14 5/16/2007 F6C9 Y Y
OOUB-G26 1500-G26 232586 2830-19 5/21/2007 F6E2 Y Y
OUBM-G10 500-G10 232572 2830-24 5/15/2007 F6E6 Y N
OUBM-G12 500-G12 232574 2830-26 5/15/2007 F6E5 Y N
OUBM-G17 500-G17 232578 2830-30 5/15/2007 F6E5 Y N
OUBM-G19 500-G19 232580 2830-32 5/15/2007 F6F5 Y N
OOUB-G7 1500-G7 232589 2830-44 5/1/2007 F6D7 Y Y
OUBM-G30 500-G30 232511 2830-50 5/2/2007 F6F4, F6F5 Y N
OUBM-G43 500-G43 232517 2830-56 5/2/2007 F6F4 Y Y
OUBM-G52 500-G52 232523 2830-62 5/3/2007 F6F3 Y Y
OUBM-G53 500-G53 232525 2830-64 5/3/2007 F6F3 Y N
OUBM-G59 500-G59 232528 2830-67 5/3/2007 F6F3 Y Y
OUBM-G60 500-G60 232537 2830-69 5/7/2007 F6F3 Y Y
OUBM-G61 500-G61 232539 2830-71 5/7/2007 F6F3, F6F2 Y N
OUBM-G67 500-G67 232540 2830-72 5/7/2007 F6F3 Y Y
OUBM-G65 500-G65 232541 2830-73 5/7/2007 F6F2 Y N
OUBM-G68 500-G68 232542 2830-74 5/7/2007 F6F2 Y Y
OUBM-G71 500-G71 232544 2830-76 5/7/2007 F6F2 Y N
OUBM-G55 500-G55 232534 2830-81 5/7/2007 F6F3 Y N
OUBM-G63 500-G63 232535 2830-82 5/7/2007 F6F3 Y N
O0uUB-G21 1500-G21 232595 2830-84 5/8/2007 F6E4 Y Y
OO0OUB-G24 1500-G24 232598 2830-87 5/8/2007 F6F3 Y Y
OO0OUB-G25 1500-G25 232599 2830-88 5/8/2007 F6E3 Y N
OO0OUB-G27 1500-G27 232600 2830-89 5/8/2007 F6F3 Y Y
O0uUB-G28 1500-G28 232601 2830-90 5/8/2007 F6F2 Y Y
OUBM-G39 500-G39 232545 2830-101 5/9/2007 F6F5 Y Y

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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2007 OVS Sample Selection (ORGANICS ONLY)
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APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives

Quantitative Analysis

Station or OUB Site SPONSOR |BATTELLE|[COLLECTION|303(d) PAH 2003
Grid Description |CODE CODE DATE Segment PAH 2007 (OVS)
OOUB-G1 1500-G1 232610 2830-14 5/16/2007 F6C9 Y Y
OOUB-G9 1500-G9 232591 2830-46 5/1/2007 F6D6 Y Y
OOUB-G14 1500-G14 232604 2830-8 5/16/2007 F6E5 Y N
OO0OUB-G17 1500-G17 232612 2830-1 5/17/2007 F6E5 Y Y
OOUB-G18 1500-G18 232613 2830-2 5/17/2007 F6E4 Y N
OO0OUB-G21 1500-G21 232595 2830-84 5/8/2007 F6E4 Y Y
OO0OUB-G22 1500-G22 232596 2830-85 5/8/2007 F6E4 Y N
OO0OUB-G28 1500-G28 232601 2830-90 5/8/2007 F6F2 Y Y
OUBM-G1 500-G01 232518 2830-57 5/2/2007 F6E6 Y N
OUBM-G17 500-G17 232578 2830-30 5/15/2007 F6E5 Y N
OUBM-G18 500-G18 232579 2830-31 5/15/2007 F6F5 Y N
OUBM-G28 500-G28 232561 2830-99 5/10/2007 F6F5 Y Y
OUBM-G34 500-G34 232512 2830-51 5/2/2007 F6F4 Y Y
OUBM-G36 500-G36 232514 2830-53 5/2/2007 F6F4 Y N
OUBM-G39 500-G39 232545 2830-101 5/9/2007 F6F5 Y Y
OUBM-G41 500-G41 232530 2830-77 5/7/2007 F6F4 Y Y
OUBM-G43 500-G43 232517 2830-56 5/2/2007 F6F4 Y N
OUBM-G45 500-G45 232531 2830-78 5/7/2007 F6F4 Y Y
OUBM-G48 500-G48 232536 2830-83 5/7/2007 F6F3 Y N
OUBM-G50 500-G50 232522 2830-61 5/3/2007 F6F3 Y N
OUBM-G55 500-G55 232534 2830-81 5/7/2007 F6F3 Y Y
OUBM-G56 500-G56 232526 2830-65 5/3/2007 F6F3 Y Y
OUBM-G59 500-G59 232528 2830-67 5/3/2007 F6F3 Y N
OUBM-G60 500-G60 232537 2830-69 5/7/2007 F6F3 Y Y
OUBM-G61 500-G61 232539 2830-71 5/7/2007 F6F2, F6F3 Y Y
OUBM-G63 500-G63 232535 2830-82 5/7/2007 F6F3 Y Y
OUBM-G64 500-G64 232538 2830-70 5/7/2007 F6F3 Y N
OUBM-G66 500-G66 232548 2830-104 5/9/2007 F6F2 Y Y
OUBM-G69 500-G69 232547 2830-103 5/9/2007 F6F2 Y N
OUBM-G67 500-G67 232540 2830-72 5/7/2007 F6F3 Y N
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Client: Battelle
Project Number: N/A
Project Name: ENVVEST MVS_0OVS 2007
AMS Project Number:  8C1
Date Received: 2/12/2008
Client Date
Sample ID StationID AMSID  Sampled TOC
(%)
2830-1 - 8C1-1 | 5/17/2007 3.77
2830-2 - 8C1-2 | 5/17/2007 3.84
2830-3 - 8C1-3 | 5/17/2007 4.01
2830-4 - 8C1-4 | 5/17/2007 3.39
2830-5 - 8C1-5 | 5/17/2007 2.80
2830-6 - 8C1-6 | 5/17/2007 1.64
2830-7 - 8C1-7 | 5/16/2007 3.44
2830-8 - 8C1-8 | 5/16/2007 4.26
2830-9 - 8C1-9 | 5/16/2007 4.37
2830-10 - 8C1-10 | 5/16/2007 4.34
2830-11 - 8C1-11 | 5/16/2007 4.53
2830-12 - 8C1-12 | 5/16/2007 1.23
2830-13 - 8C1-13 | 5/16/2007 0.48
2830-14 - 8C1-14 | 5/16/2007 1.88
2830-15 - 8C1-15 | 5/16/2007 0.83
2830-15 - 8C1-15Q | 5/16/2007 0.78
2830-16 - 8C1-16 | 5/16/2007 3.69
2830-17 - 8C1-17 | 5/16/2007 3.68
2830-18 - 8C1-18 | 5/16/2007 3.53
2830-19 - 8C1-19 | 5/21/2007 0.27
2830-20 - 8C1-20 | 5/21/2007 0.29
2830-21 - 8C1-21 | 5/21/2007 0.99
2830-22 - 8C1-22 | 5/15/2007 3.06
2830-23 - 8C1-23 | 5/15/2007 2.02
2830-24 - 8C1-24 | 5/15/2007 1.42
2830-25 - 8C1-25 | 5/15/2007 2.49
2830-26 - 8C1-26 | 5/15/2007 2.61
2830-27 - 8C1-27 | 5/15/2007 3.25
2830-28 - 8C1-28 | 5/15/2007 2.39
2830-29 - 8C1-29 | 5/15/2007 2.96
2830-30 - 8C1-30 | 5/15/2007 2.99
2830-30 - 8C1-30Q | 5/15/2007 2.93
2830-31 - 8C1-31 | 5/15/2007 1.16
2830-32 - 8C1-32 | 5/15/2007 2.58
2830-33 - 8C1-33 | 5/14/2007 1.50
2830-34 - 8C1-34 | 5/14/2007 3.34
2830-35 - 8C1-35 | 5/14/2007 3.08
2830-36 - 8C1-36 | 5/14/2007 3.09
2830-37 - 8C1-37 | 5/14/2007 3.06
2830-38 - 8C1-38 | 5/14/2007 2.75
2830-39 - 8C1-39 | 5/14/2007 3.06
2830-40 - 8C1-40 | 5/14/2007 3.11

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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Client: Battelle
Project Number: N/A
Project Name: ENVVEST MVS_0OVS 2007
AMS Project Number:  8C1
Date Received: 2/12/2008
Client Date
Sample ID StationID AMSID  Sampled TOC
(%)
2830-41 - 8C1-41 | 5/14/2007 0.69
2830-42 - 8C1-42 | 5/1/2007 4.12
2830-43 - 8C1-43 | 5/1/2007 4.54
2830-44 - 8C1-44 | 5/1/2007 491
2830-45 - 8C1-45 | 5/1/2007 4.38
2830-45 - 8C1-45Q | 5/1/2007 4.26
2830-46 - 8C1-46 | 5/1/2007 4.60
2830-47 - 8C1-47 | 5/1/2007 4.15
2830-48 - 8C1-48 | 5/1/2007 4.30
2830-49 - 8C1-49 | 5/1/2007 4.83
2830-50 - 8C1-50 | 5/2/2007 3.51
2830-51 - 8C1-51 | 5/2/2007 3.45
2830-52 - 8C1-52 | 5/2/2007 2.94
2830-53 - 8C1-53 | 5/2/2007 3.53
2830-54 - 8C1-54 | 5/2/2007 3.35
2830-55 - 8C1-55 | 5/2/2007 2.82
2830-56 - 8C1-56 | 5/2/2007 3.07
2830-57 - 8C1-57 | 5/2/2007 5.23
2830-58 - 8C1-58 | 5/2/2007 3.76
2830-59 - 8C1-59 | 5/3/2007 2.84
2830-60 - 8C1-60 | 5/3/2007 1.45
2830-60 - 8C1-60Q | 5/3/2007 1.62
2830-61 - 8C1-61 | 5/3/2007 3.33
2830-62 - 8C1-62 | 5/3/2007 3.21
2830-63 - 8C1-63 | 5/3/2007 3.43
2830-64 - 8C1-64 | 5/3/2007 3.00
2830-65 - 8C1-65 | 5/3/2007 3.47
2830-66 - 8C1-66 | 5/3/2007 3.38
2830-67 - 8C1-67 | 5/3/2007 3.99
2830-68 - 8C1-68 | 5/3/2007 2.84
2830-69 - 8C1-69 | 5/7/2007 4.48
2830-70 - 8C1-70 | 5/7/2007 3.78
2830-71 - 8C1-71 | 5/7/2007 4.18
2830-72 - 8C1-72 | 5/7/2007 3.50
2830-73 - 8C1-73 | 5/7/2007 2.10
2830-74 - 8C1-74 | 5/7/2007 3.08
2830-75 - 8C1-75 | 5/7/2007 2.74
2830-75 - 8C1-75Q | 5/7/2007 2.79
2830-76 - 8C1-76 | 5/7/2007 0.78
2830-77 - 8C1-77 | 5/7/2007 3.42
2830-78 - 8C1-78 | 5/7/2007 4.10
2830-79 - 8C1-79 | 5/7/2007 1.15
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Client: Battelle
Project Number: N/A
Project Name: ENVVEST MVS_0OVS 2007
AMS Project Number: 8C1
Date Received: 2/12/2008

Client Date
Sample ID StationID AMSID  Sampled TOC

(%)

2830-80 - 8C1-80 | 5/7/2007 1.18
2830-81 - 8C1-81 | 5/7/2007 3.39
2830-82 - 8C1-82 | 5/7/2007 4.20
2830-83 - 8C1-83 | 5/7/2007 3.36
2830-84 - 8C1-84 | 5/8/2007 3.04
2830-85 - 8C1-85 | 5/8/2007 3.38
2830-86 - 8C1-86 | 5/8/2007 2.46
2830-87 - 8C1-87 | 5/8/2007 3.14
2830-88 - 8C1-88 | 5/8/2007 1.86
2830-89 - 8C1-89 | 5/8/2007 3.35
2830-90 - 8C1-90 | 5/8/2007 2.62
2830-90 - 8C1-90Q @ 5/8/2007 2.76
2830-91 - 8C1-91 | 5/8/2007 1.84
2830-92 - 8C1-92 | 5/10/2007 2.57
2830-93 - 8C1-93 | 5/10/2007 3.47
2830-94 - 8C1-94 | 5/10/2007 3.31
2830-95 - 8C1-95 | 5/10/2007 4.18
2830-96 - 8C1-96 | 5/10/2007 3.28
2830-97 - 8C1-97 | 5/10/2007 3.20
2830-98 - 8C1-98 | 5/10/2007 3.28
2830-99 - 8C1-99 | 5/10/2007 3.49
2830-100 - 8C1-100 @ 5/10/2007 4.52
2830-101 - 8C1-101 @ 5/9/2007 3.30
2830-102 - 8C1-102 = 5/9/2007 3.35
2830-103 - 8C1-103 ' 5/9/2007 1.75
2830-104 - 8C1-104 = 5/9/2007 3.37
2830-105 - 8C1-105 ' 5/9/2007 2.99
2830-105 - 8C1-105Q = 5/9/2007 3.01
2830-106 - 8C1-106 = 5/9/2007 11.68
2830-107 - 8C1-107 = 5/9/2007 3.07
2830-108 - 8C1-108 = 5/9/2007 3.26
2830-109 - 8C1-109 = 5/9/2007 3.52
2830-109 - 8C1-109Q ' 5/9/2007 3.65
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager

1529 West

Sequim Bay Rd.

Sequim, Washington 98382
(360) 681-4564

ENVVEST Sinclair and Dyes Inlet
Metals Verification Study (MVS)
METALS IN SEDIMENT, Dry Weight
(concentrations in pg/g dry wt)

Station or
OUB Grid Sponsor Collection Percent
MSL Code Cell Code Date Moisture Al Cr Ni Zn Ag
Analysis Batch ID  1081508A 1081508A 1081508A 1081508A  081908-6100
CASNo.  7429-90-5 7440-47-3 7440-02-0 7440-66-6 7440-22-4
2830-1 1500-G17 232612 05/17/07 71.0 65681 91.6 47.1 168 1.18
2830-5 1500-G31 232616 05/17/07 65.5 66738 91.2 41.7 147 0.612
2830-7 1500-G13 232603 05/16/07 69.4 66617 97.7 47.2 170 1.15
2830-8 1500-G14 232604 05/16/07 76.1 60921 87.1 44.4 165 1.26
2830-14 1500-G1 232610 05/16/07 46.2 63393 117 36.4 71.2 0.312
2830-19 1500-G26 232586 05/21/07 254 65616 80.1 23.7 41.0 0.118
2830-24 500-G10 232572 05/15/07 50.9 64404 85.6 34.7 104 0.572
2830-26 500-G12 232574 05/15/07 65.2 65641 90.8 42.4 127 0.622
2830-30 500-G17 232578 05/15/07 69.0 66579 90.2 445 148 0.801
2830-32 500-G19 232580 05/15/07 63.9 66673 96.8 44.6 198 0.637
2830-44 1500-G7 232589 05/01/07 71.9 64113 106 52.1 181 1.57
2830-50 500-G30 232511 05/02/07 715 63740 97.5 45.9 250 0.967
2830-56 500-G43 232517 05/02/07 67.8 63837 86.8 43.3 307 0.806
2830-62 500-G52 232523 05/03/07 67.4 64420 109 60.4 483 1.12
2830-64 500-G53 232525 05/03/07 68.3 66099 91.0 43.6 178 0.624
2830-67 500-G59 232528 05/03/07 715 63396 95.8 49.6 505 0.813
2830-69 500-G60 232537 05/07/07 65.5 56187 118 49.3 863 1.08
2830-71 500-G61 232539 05/07/07 60.6 44244 117 36.2 463 0.533
2830-72 500-G67 232540 05/07/07 55.8 51821 89.4 394 954 0.916
2830-73 500-G65 232541 05/07/07 54.6 62718 112 40.5 381 0.540
2830-74 500-G68 232542 05/07/07 66.1 59926 118 46.2 2632 0.870
2830-76 500-G71 232544 05/07/07 38.3 60931 51.7 229 66.5 0.219
2830-81 500-G55 232534 05/07/07 65.0 62971 101 47.5 335 0.725
2830-82 500-G63 232535 05/07/07 68.1 57364 92.6 51.4 383 1.10
2830-84 1500-G21 232595 05/08/07 66.1 64587 95.8 44.2 162 0.716
2830-87 1500-G24 232598 05/08/07 65.5 67130 91.6 44.4 169 0.769
2830-88 1500-G25 232599 05/08/07 53.5 64961 73.0 31.3 101 0.470
2830-89 1500-G27 232600 05/08/07 67.4 58749 78.0 38.2 138 0.548
2830-90 1500-G28 232601 05/08/07 64.6 65752 914 41.6 142 0.647
2830-101 500-G39 232545 05/09/07 53.5 49387 89.4 374 304 1.07
Detection Limits
Laboratory Achieved Detection Limits 2 0.16 0.3 0.21 0.001
Reporting Limit (3.18 * MDL) 6 0.3 1.0 0.67 0.003
Procedural Blank
Blank 1 081208 MB 2U 0.16 U 03U 021U 0.001 U
Blank 2 081208 MB 2U 0.16 U 03U 021 U 0.001 U
Mean Blank 2U 0.16 U 03U 021U 0.001 U
Laboratory Control Sample Results (Blank Spike)
LCS R1081208 LCS 53.8 50.8 52.5 51.2 50.8
LCS R2081208 LCS 55.2 50.5 52.4 51.5 45.7
Mean Blank 2U 0.16 U 03U 021U 0.001 U
Spike Concentration 50 50 50 50 50
Percent Recovery, R1 108% 102% 105% 102% 102%
Percent Recovery, R2 110% 101% 105% 103% 91%

APPENDIX A: Chain of Custody,

Data Summaries, QA/QC Narratives
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager

1529 West Sequim Bay Rd.

Sequim, Washington 98382

(360) 681-4564

ENVVEST Sinclair and Dyes Inlet
Metals Verification Study (MVS)
METALS IN SEDIMENT, Dry Weight
(concentrations in pg/g dry wt)

Station or
OUB Grid Sponsor Collection Percent
MSL Code Cell Code Date Moisture Al Cr Ni Zn Ag
Analysis Batch ID  1081508A 1081508A 1081508A 1081508A  081908-6100
CASNo.  7429-90-5 7440-47-3 7440-02-0 7440-66-6 7440-22-4
Standard Reference Material (SRM)
PACS R1081208 SRM 63927 83.4 375 363 1.49
PACS R2081208 SRM 63694 84.7 374 368 1.11
Certified Value 66200 90.7 39.5 364 1.22
Range + 3200 +4.6 +2.3 +23 +0.14
% Recovery 97% 92% 95% 100% 122%
% Recovery 96% 93% 95% 101% 91%
Matrix Spike/Matrix Spike Duplicate Results
2830-8 MS MS NS 110 68.2 372 5.24
2830-8 MSD MSD NS 113 68.7 374 531
2830-8 1500-G14 232604 05/16/07 76.1 60921 87.1 44.4 165 1.26
Spike Concentration, MS NS 24.0 24.0 216 5.12
Spike Concentration, MSD NS 23.7 23.7 213 5.07
Percent Recovery, MS NS 94% 99% 96% 78%
Percent Recovery, MSD NS 111% 103% 98% 80%
2830-76 MS MS NS 77.8 46.1 277 214
2830-76 MSD MSD NS 87.7 46.2 286 22.2
2830-76 500-G71 232544 05/07/07 38.3 60931 51.7 229 66.5 0.219
Spike Concentration, MS NS 24.3 24.3 218 24.3
Spike Concentration, MSD NS 24.9 24.9 224 24.9
Percent Recovery, MS NS 107% 96% 97% 87%
Percent Recovery, MSD NS 144% N 93% 98% 88%
Replicate Analysis Results
2830-44 1500-G7 232589 05/01/07 71.9 64113 106 52.1 181 1.57
2830-44 DUP 1500-G7 232589 05/01/07 71.9 64033 101 52.3 179 1.58
MEAN 64073 103 52.2 180 1.57
RPD 0% 5% 0% 1% 1%
2830-88 1500-G25 232599 05/08/07 53.5 64961 73.0 31.3 101 0.470
2830-88 DUP 1500-G25 232599 05/08/07 53.5 63669 80.3 31.2 98.6 0.459
MEAN 64315 76.6 31.3 100 0.465
RPD 2% 10% 0% 3% 2%
U Concentration less than the MDL reported
J Estimated concentration > MDL, but less than the RL

B Blank >RL and sample concentration < 10 times detected blank.

NA Not applicable/available
NS Not spiked

N Spiked sample recovery outside QC criterion of +30%

& Accuracy outside QC criterion of £20% d

ifference (SRMs)

* Precision outside QC criterion of <30% RPD

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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BATTELLE MARINE SCIENCES LABORATORIES

Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. Metals Verification Study (MVS)
Sequim, Washington 98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in pg/g dry wt)
Station or
OUB Grid Sponsor Collection Percent
MSL Code Cell Code Date Moisture Cu As Cd Pb
Analysis Batch ID  081908-6100 081908-6100 081908-6100 081908-6100
CAS No. 7440-50-8 7440-38-2 7440-43-9 7439-92-1
2830-1 1500-G17 232612 05/17/07 71.0 122 17.1 1.26 78.3
2830-5 1500-G31 232616 05/17/07 65.5 73.1 14.4 0.871 55.7
2830-7 1500-G13 232603 05/16/07 69.4 126 17.6 1.32 79.7
2830-8 1500-G14 232604 05/16/07 76.1 123 17.9 1.62 73.4
2830-14 1500-G1 232610 05/16/07 46.2 31.8 6.60 B 0.276 19.1
2830-19 1500-G26 232586 05/21/07 254 12.7 5.02 B 0.141 9.26
2830-24 500-G10 232572 05/15/07 50.9 69.2 11.1 B 0.787 385
2830-26 500-G12 232574 05/15/07 65.2 83.3 13.6 1.36 55.3
2830-30 500-G17 232578 05/15/07 69.0 107 15.8 1.50 64.1
2830-32 500-G19 232580 05/15/07 63.9 131 21.9 1.25 68.7
2830-44 1500-G7 232589 05/01/07 719 132 18.1 251 70.6
2830-50 500-G30 232511 05/02/07 715 159 17.4 1.59 74.6
2830-56 500-G43 232517 05/02/07 67.8 157 17.5 1.11 82.3
2830-62 500-G52 232523 05/03/07 67.4 261 24.8 1.24 265
2830-64 500-G53 232525 05/03/07 68.3 101 15.7 1.09 62.9
2830-67 500-G59 232528 05/03/07 715 237 18.3 2.55 197
2830-69 500-G60 232537 05/07/07 65.5 413 26.8 2.62 320
2830-71 500-G61 232539 05/07/07 60.6 170 20.5 1.72 266
2830-72 500-G67 232540 05/07/07 55.8 683 51.0 1.42 281
2830-73 500-G65 232541 05/07/07 54.6 124 19.3 1.53 131
2830-74 500-G68 232542 05/07/07 66.1 230 25.8 2.97 605
2830-76 500-G71 232544 05/07/07 38.3 30.0 732 B 0.352 26.0
2830-81 500-G55 232534 05/07/07 65.0 178 18.2 1.83 95.4
2830-82 500-G63 232535 05/07/07 68.1 296 22.2 1.67 140
2830-84 1500-G21 232595 05/08/07 66.1 120 14.6 1.25 67.1
2830-87 1500-G24 232598 05/08/07 65.5 103 15.2 0.878 69.9
2830-88 1500-G25 232599 05/08/07 53.5 55.9 9.75 B 0.740 421
2830-89 1500-G27 232600 05/08/07 67.4 80.2 12.7 0.850 55.8
2830-90 1500-G28 232601 05/08/07 64.6 73.5 12.8 0.892 55.7
2830-101 500-G39 232545 05/09/07 53.5 205 12.7 1.30 142
Detection Limits
Laboratory Achieved Detection Limits 0.1 0.18 0.0024 0.0048
Reporting Limit (3.18 * MDL) 0.3 0.57 0.008 0.015
Procedural Blank
Blank 1 081208 MB 0.313 ) 1.16 0.00775 J 0.0345
Blank 2 081208 MB 0.556 1.14 0.0024 U 0.0232
Mean Blank 0.435 1.15 0.00507 J 0.0289
Laboratory Control Sample Results (Blank Spike)
LCS R1081208 LCS 52.4 55.6 49.4 48.9
LCS R2081208 LCS 50.2 50.4 47.2 47.6
Mean Blank 0.435 1.15 0.00507 J 0.0289
Spike Concentration 50 50 50 50
Percent Recovery, R1 104% 109% 99% 98%
Percent Recovery, R2 100% 98% 94% 95%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager

1529 West Sequim Bay Rd.

Sequim, Washington 98382

(360) 681-4564

ENVVEST Sinclair and Dyes Inlet
Metals Verification Study (MVS)
METALS IN SEDIMENT, Dry Weight
(concentrations in pg/g dry wt)

Station or
OUB Grid Sponsor Collection Percent
MSL Code Cell Code Date Moisture Cu As Cd Pb
Analysis Batch ID ~ 081908-6100 081908-6100 081908-6100 081908-6100
CAS No. 7440-50-8 7440-38-2 7440-43-9 7439-92-1
Standard Reference Material (SRM)
PACS R1081208 SRM 299 30.8 2.41 193
PACS R2081208 SRM 270 25.2 2.13 176
Certified Value 310 26.2 211 183
Range +12 15 +0.2 +8
% Recovery 97% 117% 114% 105%
% Recovery 87% 96% 101% 96%
Matrix Spike/Matrix Spike Duplicate Results
2830-8 MS MS 145 42.3 6.62 94.4
2830-8 MSD MSD 144 41.3 6.74 94.9
2830-8 1500-G14 232604 05/16/07 76.1 123 17.9 1.62 73.4
Spike Concentration, MS 24.0 24.0 5.12 24.0
Spike Concentration, MSD 23.7 23.7 5.07 23.7
Percent Recovery, MS 92% 102% 98% 87%
Percent Recovery, MSD 87% 99% 101% 91%
2830-76 MS MS 49.9 28.5 4.87 47.1
2830-76 MSD MSD 50.3 28.8 4.95 47.7
2830-76 500-G71 232544 05/07/07 38.3 30.0 732 B 0.352 26.0
Spike Concentration, MS 24.3 24.3 4.73 24.3
Spike Concentration, MSD 24.9 24.9 4.79 24.9
Percent Recovery, MS 82% 87% 96% 87%
Percent Recovery, MSD 82% 86% 96% 87%
Replicate Analysis Results
2830-44 1500-G7 232589 05/01/07 71.9 132 18.1 251 70.6
2830-44 DUP 1500-G7 232589 05/01/07 71.9 136 18.3 2.58 73.2
MEAN 134 18.2 2.55 71.9
RPD 3% 1% 3% 4%
2830-88 1500-G25 232599 05/08/07 53.5 55.9 9.75 B 0.740 421
2830-88 DUP 1500-G25 232599 05/08/07 53.5 53.3 953 B 0.693 40.6
MEAN 54.6 9.64 B 0.717 414
RPD 5% 2% 7% 4%
U Concentration less than the MDL reported
J Estimated concentration > MDL, but less than the RL

B Blank >RL and sample concentration < 10 times detectec

NA Not applicable/available
NS Not spiked

N Spiked sample recovery outside QC criterion of £30%

& Accuracy outside QC criterion of £20% d

ifference (SRV

* Precision outside QC criterion of <30% RPD
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QA/QC NARRATIVE

PROJECT: MVS Sediment Confirmatory Analyses 2007 Samples

PARAMETER: Silver (Ag), aluminum (Al), arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu),
nickel (Ni), lead (Pb), and zinc (Zn)

LABORATORY: Battelle Marine Sciences Laboratory, Sequim, Washington

MATRIX: Surface sediments (0-10 cm grabs)

SAMPLE CUSTODY One hundred and nine sediment samples were received at MSL on 05/11/2007 and

AND PROCESSING: 05/22/07. The samples were archived frozen until a subset of thirty samples for
confirmatory metals analyses was selected and analyzed at MSL. All samples were
assigned a Battelle Central File (CF) identification number (2830) and were entered into
Battelle’s log-in and custody tracking system.

The following lists information on sample receipt and processing activities:

Lab Sample IDs:  2087*1, 5, 7, 8, 14, 19, 24, 26, 30, 32, 44, 50, 56, 62, 64,
67, 69, 71-74, 76, 81, 82, 84, 87-90, 101

Description: Surface sediment grabs from 2007 OUB sampling

Sample collection dates May 2007, see table for specific dates

Laboratory arrival date 05/11/2007 and 05/22/2007

Digestion (Boric Acid) 08/12/08

ICP-MS Analysis 08/19/08

(Ag, Cu, As, Cd, Pb)

ICP-OES Analysis 08/15/08

(Al, Cr, Ni, Zn)
DATA QUALITY OBJECTIVES:
Achieved Reporting
Detection Limit @
Analyte Analytical Spike Range SRM Accuracy Relative Limit ® (ng/g dry wt.)
Method of Recovery Precision (ug/g dry wt.)

Ag ICP-MS 70-130% <20% PD <30% RPD 0.001 0.003
Al ICP-OES 70-130% <20% PD <30% RPD 2 6
As ICP-MS 70-130% <20% PD <30% RPD 0.18 0.57
Cd ICP-MS 70-130% <20% PD <30% RPD 0.0024 0.008
Cr ICP-OES 70-130% <20% PD <30% RPD 0.16 0.3
Cu ICP-MS 70-130% <20% PD <30% RPD 0.1 0.3
Ni ICP-OES 70-130% <20% PD <30% RPD 0.3 1.0
Pb ICP-MS 70-130% <20% PD <30% RPD 0.0048 0.015
Zn ICP-OES 70-130% <20% PD <30% RPD 0.21 0.67

(1) Reported from the 2008 Sediment MDL summary.
(2) Determined as 3.18 times achieved MDL
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QA/QC NARRATIVE

METHODS: Sediment samples were analyzed for silver (Ag), aluminum (Al), arsenic (As), cadmium
(Cd), chromium (Cr), copper (Cu), lead (Pb), nickel (Ni) and zinc (Zn). Samples were
freeze-dried and homogenized using a ball-mill prior to digestion according to Battelle SOP
MSL-C-003, Percent Dry Weight and Homogenizing Dry Sediment, Soil and Tissue.

Sediment samples were digested in accordance with Battelle SOP MSL-I-006, Mixed Acid
Sediment Digestion. An approximately 300-mg (dry weight) aliquot of each sample was
combined with nitric, hydrochloric, and hydrofluoric acids in a Teflon digestion vessel and
heated in an oven at 130°C (+10°C) for a minimum of eight hours. After cooling, boric acid
was added to the digestate to neutralize the hydrofluoric acid and deionized water was added
to achieve analysis volume.

Digested samples were analyzed for Al, Cr, Ni, and Zn using inductively coupled plasma
optical emissions spectroscopy (ICP-OES) according to Battelle SOP MSL-1-033,
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, Cu, and Pb using inductively coupled
plasma-mass spectrometry (ICP-MS) according to Battelle SOP MSL-1-022, Determination
of Elements in Aqueous and Digestate Samples by ICP/MS. All results were reported in
units of pg/g on a dry-weight basis.

HOLDING The recommended holding time for the reported analytes in sediment is 6 months from

TIMES: sample collection. This holding time was exceeded as screening results were used to select
samples for confirmatory analyses. The samples were stored frozen and freeze dried, which
is an accepted preservation method. Therefore, exceeding this holding time did not
significantly impact the quality of the sample data.

DETECTION Analytical results were reported to laboratory achieved detection limits derived from the

LIMITS: 2008 Sediment MDL study. The MDL study was conducted in compliance with 40 CFR
Part 136 Appendix B Revision 1.11, which entails the analyses of at least seven replicates of
the matrix (quartz sand) to calculate the MDL value. Data were evaluated and flagged in
accordance to the following criteria:

U Analyte not detected at or above laboratory achieved detection limit, MDL
reported

J  Value reported is below the RL, but above the MDL.

&  Accuracy results outside QC criteria of <20% PD (SRM).

*  Precision results outside QC criteria of <30% RPD.

N Spiked sample recovery not within the QC limits of 70-130%.

B Analyte detected in the method blank above the RL, sample concentration < 10
times detected blank value.
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METHOD
BLANKS:

LABORATORY
CONTROL
SAMPLE
ACCURACY:

STANDARD
REFERENCE
MATERIAL
ACCURACY:

MATRIX SPIKE

ACCURACY:

LABORATORY
PRECISION:
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Two method blanks were analyzed with the sediment samples. The average blank was less
than the RL for all metals, except for Cu, As, and Pb. The detected concentrations were less
than 10 times the MDL. Data were flagged “B” if the sample concentration was less than 10
times the average blank. Only the As concentrations from five samples were B flagged. The
impact to the overall data quality is negligible as the sample concentrations are at least one
order of magnitude higher than the detected blank. Data are not blank corrected.

Two laboratory control samples were analyzed with the samples. The LCS recoveries were
within the QC acceptance criterion of + 30% recovery for all metals.

The marine sediment reference material for trace metals (SRM) analyzed with the sediment
samples was PACS-2. SRM accuracy is expressed as the percent difference (PD) between
the certified and measured concentrations. Two replicates of PACS-2 were analyzed with
the samples. The percent differences ranged were within the QC acceptance criterion of <
20% difference for all metals, except one replicate for Ag (22%). The QC criterion used by
the Battelle SOP is < 25%; therefore, no further corrective action was initiated.

Two sediment samples were selected and spiked in duplicate. Matrix spike recoveries were
within the QC acceptance criterion of 70-130% recovery for all metals except one replicate
for Cr (144%). The high spike recovery resulted from the high native sample concentration
(51.7 ppm) relative to the spiking concentration (24.9 ppm). Acceptable accuracy for Cr was
demonstrated in the alternate matrix spike, LCS and SRM samples. Since the crustal
abundance of Al is 5-8% (~60,000ppm), the samples were not spiked for Al. Analytical
accuracy was evaluated using the LCS and SRM samples.

Laboratory precision was evaluated using two sets of duplicates and is expressed as the

relative percent difference (RPD) of replicate results. The RPD values ranged from 0% to
10% and were within the QC criterion of <30% RPD.
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BATTELLE MARINE SCIENCE LABORATORIES

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

Client Code 1500-G17 1500-G18 1500-G14 1500-G1 500-G17
Lab Code K0807130-001 K0807130-002 K0807130-003  K0807130-004 K0807130-005
Date Collected 5/17/2007 5/17/2007 5/16/2007 5/16/2007 5/15/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/16/2008 8/16/2008 8/16/2008 8/16/2008 8/16/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry Dry
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Naphthalene 7.0 5.6 7.5 197 5.8
2-Methylnaphthalene 5.1 4.1 6.0 151 3.9
Acenaphthylene 6.4 5.4 5.0 0.87 J 43
Acenaphthene 3.6 231 271 0.80J 251
Fluorene 6.1 381 4.5 1517 4.7
Phenanthrene 64 33 38 14 33
Anthracene 22 13 13 3.0 13
Fluoranthene 130 97 94 23 85
Pyrene 150 110 120 25 100
Benz(a)anthracene 81 62 54 11 50
Chrysene 130 85 77 19 76
Benzo(b)fluoranthene 120 100 100 20 86
Benzo(k)fluoranthene 45 35 32 6.7 29
Benzo(a)pyrene 92 80 72 13 66
Indeno(1,2,3-cd)pyrene 64 53 54 10 45
Dibenz(a,h)anthracene 13 11 11 2.1 9.2
Benzo(g,h,i)perylene 67 56 57 11 48
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 72 62 69 77 64
Fluoranthene-d10 74 63 69 79 61
p-Terphenyl-d14 90 73 81 89 74
Date Analyzed 8/12/2008 8/12/2008 8/12/2008 8/12/2008 8/12/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 62 81 65 U 40 U 51
Butyl Benzyl Phthalate 29 55 26 U 70 D 28
Bis(2-ethylhexyl) Phthalate 911 110 57 U 37D 831
SURROGATE RECOVERIES (%Rec)

p-Terphenyl-d14 100 91 68 D 74 D 87

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road
Sequim, Washington 98382-9099

360/681-4564

Client Code 500-G18 1500-G9 500-G34 500-G36 500-G43 500-G01
Lab Code K0807130-006 K0807130-007 KO0807130-008 K0807130-009 KO0807130-010 K0807130-011
Date Collected 5/15/2007 5/1/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/16/2008 8/16/2008 8/16/2008 8/16/2008 8/16/2008 8/16/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry Dry Dry
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Naphthalene 45 6.0 12 9.9 12 15
2-Methylnaphthalene 2.7 49 11 6.9 7.8 21
Acenaphthylene 35 397 9.3 7.7 7.0 6.0
Acenaphthene 31 291 22 49 7.6 331
Fluorene 5.8 4.4 28 10 11 6.2
Phenanthrene 52 52 370 80 96 52
Anthracene 15 10 63 37 35 21
Fluoranthene 110 170 550 250 240 150
Pyrene 130 150 470 250 240 320
Benz(a)anthracene 58 53 240 120 120 140
Chrysene 72 100 420 260 220 170
Benzo(b)fluoranthene 110 110 450 220 210 190
Benzo(k)fluoranthene 39 35 160 78 74 61
Benzo(a)pyrene 83 60 280 140 130 140
Indeno(1,2,3-cd)pyrene 57 46 180 91 82 77
Dibenz(a,h)anthracene 13 9.6 40 20 18 20
Benzo(g,h,i)perylene 60 47 170 89 78 85
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 78 66 72 65 79 72
Fluoranthene-d10 82 63 72 68 80 74
p-Terphenyl-d14 87 75 81 75 90 78
Date Analyzed 8/12/2008 8/12/2008 8/12/2008 8/12/2008 8/12/2008 8/12/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 40 U 63 U 67 51 U 71JD 72 JD
Butyl Benzyl Phthalate 16 U 26 U 53 21U 56 JD 1200 D
Bis(2-ethylhexyl) Phthalate 50 JD 56 U 380 200 JD 680 D 680 D
SURROGATE RECOVERIES (%Rec)

p-Terphenyl-d14 71D 66 D 90 72D 79D 72D
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road

Sequim, Washington 98382-9099

360/681-4564

Client Code 500-G50 500-G56 500-G59 500-G60 500-G64 500-G61
Lab Code K0807130-012 KO0807130-013  KO0807130-014 KO0807130-015 KO0807130-016 KO0807130-017
Date Collected 5/3/2007 5/3/2007 5/3/2007 5/7/2007 5/7/2007 5/7/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/16/2008 8/16/2008 8/16/2008 8/16/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry Dry Dry
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Naphthalene 55 8.0 28 33 14 21
2-Methylnaphthalene 4.4 5.7 17 32 8.7 12
Acenaphthylene 9.9 76 30 23 15 61
Acenaphthene 6.6 88 26 86 10 78
Fluorene 9.8 78 38 110 23 150
Phenanthrene 80 1500 D 290 760 170 2600 D
Anthracene 35 280 170 250 120 310
Fluoranthene 220 19000 D 980 1500 D 550 9700 D
Pyrene 260 13000 D 1200 2100 D 580 6600 D
Benz(a)anthracene 120 2800 D 460 860 310 1200 D
Chrysene 210 4900 D 930 1400 D 600 3200 D
Benzo(b)fluoranthene 200 5200 D 820 1100 D 530 2000 D
Benzo(k)fluoranthene 67 1800 D 270 380 170 630
Benzo(a)pyrene 140 2100 D 480 810 320 810
Indeno(1,2,3-cd)pyrene 86 1400 D 260 370 190 440
Dibenz(a,h)anthracene 19 280 62 110 49 100
Benzo(g,h,i)perylene 86 1000 240 360 180 360
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 74 60 69 75 66 70
Fluoranthene-d10 76 88 77 88 70 90
p-Terphenyl-d14 87 60 82 81 73 74
Date Analyzed 8/12/2008 8/12/2008 8/12/2008 8/12/2008 8/21/2008 8/21/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 92 JD 94 JD 80 JD 62 JD 150 D 59 JD
Butyl Benzyl Phthalate 66 D 68 D 22 U 18U 99 D 16U
Bis(2-ethylhexyl) Phthalate 100 JD 190 JD 270 JD 1800 D 380 JD 340 JD
SURROGATE RECOVERIES (%Rec)

p-Terphenyl-d14 75D 64 D 68 D 73D 77D 82D
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BATTELLE MARINE SCIENCE LABORATORIES

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

Client Code 500-G67 500-G41 500-G45 500-G55 500-G63
Lab Code K0807130-018  K0807130-019  K0807130-020  K0807130-021  K0807130-022
Date Collected 5/7/2007 5/7/2007 5/5/2007 5/7/2007 5/7/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/22/2008 8/23/2008 8/22/2008 8/23/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry Dry
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Naphthalene 53 D 20 15 22 23
2-Methylnaphthalene 130 D 14 17 16 13
Acenaphthylene 120 D 14 13 18 22
Acenaphthene 57 D 9.4 12 33 23
Fluorene 730 D 25 69 40 39
Phenanthrene 3300 D 160 290 390 380
Anthracene 11000 D 110 350 180 180
Fluoranthene 11000 D 440 550 1400 D 2000 D
Pyrene 7000 D 570 470 1500 D 1600 D
Benz(a)anthracene 4300 D 260 320 690 520
Chrysene 5600 D 570 670 1100 1400 D
Benzo(b)fluoranthene 3500 D 520 530 960 1200
Benzo(k)fluoranthene 1300 D 170 180 320 360
Benzo(a)pyrene 2100 D 310 310 620 550
Indeno(1,2,3-cd)pyrene 760 D 190 180 350 370
Dibenz(a,h)anthracene 200 D 50 50 90 92
Benzo(g,h,i)perylene 610 D 190 170 330 340
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 82D 74 65 78 70
Fluoranthene-d10 94 D 82 69 87 74
p-Terphenyl-d14 98 D 81 74 82 76
Date Analyzed 8/21/2008 8/21/2008 8/21/2008 8/21/2008 8/21/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 130 D 67 JD 63 JD 160 D 210 D
Butyl Benzyl Phthalate 16U 20U 24 U 280 D 280 D
Bis(2-ethylhexyl) Phthalate 560 D 340 JD 180 JD 350 JD 330 JD
SURROGATE RECOVERIES (%Rec)

p-Terphenyl-d14 94 D 85D 76 D 85D 74 D
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road

Sequim, Washington 98382-9099

360/681-4564

Client Code 500-G48 1500-G21 1500-G22 1500-G28
Lab Code K0807130-023 K0807130-024  K0807130-025 K0807130-026
Date Collected 5/7/2007 5/8/2007 5/8/2007 5/8/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/22/2008 8/22/2008 8/23/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry
Units ug/Kg ug/Kg ug/Kg ug/Kg
Naphthalene 11 6.2 6.3 8.1
2-Methylnaphthalene 7.7 4.1 4.7 5.9
Acenaphthylene 8.6 7.7 7.8 10
Acenaphthene 4.4 271 301 3.2
Fluorene 9.0 5.2 5.9 5.6
Phenanthrene 62 43 49 45
Anthracene 34 19 23 32
Fluoranthene 160 120 150 160
Pyrene 200 150 170 200
Benz(a)anthracene 98 74 78 100
Chrysene 160 110 110 130
Benzo(b)fluoranthene 160 130 130 140
Benzo(k)fluoranthene 55 45 43 47
Benzo(a)pyrene 120 110 100 130
Indeno(1,2,3-cd)pyrene 84 75 72 81
Dibenz(a,h)anthracene 16 14 16 16
Benzo(g,h,i)perylene 91 81 81 91
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 70 74 62 66
Fluoranthene-d10 73 75 62 64
p-Terphenyl-d14 80 83 84 79
Date Analyzed 8/21/2008 8/21/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 59 JD 50 U 51U 49 U
Butyl Benzyl Phthalate 9Uu 21 U 21 U 20U
Bis(2-ethylhexyl) Phthalate 120 JD 68 JD 93 JD 52 JD
SURROGATE RECOVERIES (%Rec)

p-Terphenyl-d14 78 D 81D 92D 76 D
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road

Sequim, Washington 98382-9099

360/681-4564

Client Code 500-G28 500-G39 500-G69 500-G66
Lab Code K0807130-027 K0807130-028 K0807130-029 K0807130-030
Date Collected 5/10/2007 5/9/2007 5/9/2007 5/9/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/23/2008 8/22/2008 8/23/2008 8/23/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry
Units ug/Kg ug/Kg ug/Kg ug/Kg
Naphthalene 47 68 D 15 15
2-Methylnaphthalene 19 25D 13 13
Acenaphthylene 10 87 D 14 15
Acenaphthene 57 150 D 52 11
Fluorene 47 220 D 60 55
Phenanthrene 200 2200 D 530 300
Anthracene 71 2800 D 210 250
Fluoranthene 490 14000 D 3400 D 620
Pyrene 490 9200 D 2000 D 640
Benz(a)anthracene 210 3600 D 370 410
Chrysene 300 7000 D 1100 D 850
Benzo(b)fluoranthene 370 4900 D 780 640
Benzo(k)fluoranthene 120 1700 D 270 230
Benzo(a)pyrene 230 2400 D 400 410
Indeno(1,2,3-cd)pyrene 160 1200 D 290 250
Dibenz(a,h)anthracene 39 280 D 77 63
Benzo(g,h,i)perylene 170 1000 D 290 240
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 59 69 D 73 75
Fluoranthene-d10 57 77D 90 80
p-Terphenyl-d14 76 87D 84 82
Date Analyzed 8/22/2008 8/22/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 55 JD 40 U 89 JD 80 JD
Butyl Benzyl Phthalate 92D 120 D 16U 23 U
Bis(2-ethylhexyl) Phthalate 570 JD 590 D 130 JD 300 JD
SURROGATE RECOVERIES (%Rec)

p-Terphenyl-d14 77D 87 D 87 D 80 D
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road

Sequim, Washington 98382-9099

360/681-4564

Client Code Method Blank Method Blank
Lab Code KWG0807586-5-1 KWG0807588-5-2
Date Collected NA NA
Date Extracted 8/6/2008 8/6/2008
Date Analyzed 8/16/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM
Basis Dry Dry
Units ug/Kg ug/Kg
Naphthalene 0.37 U 0.37 U
2-Methylnaphthalene 0.39 U 0.39 U
Acenaphthylene 0.24 U 024 U
Acenaphthene 0.23 U 0.23 U
Fluorene 0.50 U 0.50 U
Phenanthrene 0.75 U 0.75 U
Anthracene 047 U 047 U
Fluoranthene 061U 061U
Pyrene 037 U 0.37 U
Benz(a)anthracene 0.48 U 0.48 U
Chrysene 025U 025U
Benzo(b)fluoranthene 025U 025 U
Benzo(k)fluoranthene 015U 015U
Benzo(a)pyrene 014 U 0.14 U
Indeno(1,2,3-cd)pyrene 0.16 U 0.16 U
Dibenz(a,h)anthracene 0.28 U 0.28 U
Benzo(g,h,i)perylene 0.64 U 0.64 U
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 68 79
Fluoranthene-d10 78 81
p-Terphenyl-d14 83 89
Date Analyzed 8/12/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541
Method 8270C 8270C
Di-n-butyl Phthalate 79U 79U
Butyl Benzyl Phthalate 3317 32U
Bis(2-ethylhexyl) Phthalate 70U 70U
p-Terphenyl-d14 99 95
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road

Sequim, Washington 98382-9099

360/681-4564

Client Code 500-G34 MS 500-G34 MSD 500-G48 MS 500-G48 MSD
Lab Code KWG0807586-1 KWG0807586-2 KWG0807588-1 KWG0807588-2
Date Collected 5/2/2007 5/2/2007 5/7/2007 5/7/2007
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/16/2008 8/16/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry
Units PCT_REC PCT_REC PCT_REC PCT_REC
Naphthalene 64 80 72 55
2-Methylnaphthalene 64 81 74 56
Acenaphthylene 63 79 71 52
Acenaphthene 61 77 73 53
Fluorene 64 81 75 56
Phenanthrene -9 * 5* 76 52
Anthracene 65 85 80 58
Fluoranthene =27 * -8 * 80 50
Pyrene 4 * 22 76 44
Benz(a)anthracene 44 67 80 55
Chrysene 25 * 43 81 48
Benzo(b)fluoranthene 9 * 38 85 48
Benzo(k)fluoranthene 56 76 84 59
Benzo(a)pyrene 35 58 80 50
Indeno(1,2,3-cd)pyrene 43 69 80 52
Dibenz(a,h)anthracene 65 86 78 57
Benzo(g,h,i)perylene 44 73 80 52
SURROGATE RECOVERIES (%Rec)

Fluorene-d10 63 75 64 65
Fluoranthene-d10 64 78 64 66
p-Terphenyl-d14 71 85 69 72
Date Analyzed 8/12/2008 8/12/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 99 105 95 91
Butyl Benzyl Phthalate 79 86 104 96
Bis(2-ethylhexyl) Phthalate 46 37 92 73
p-Terphenyl-d14 98 102 82D 84 D
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road

Sequim, Washington 98382-9099

360/681-4564

Lab Control Duplicate Lab Lab Control Duplicate Lab
Client Code Sample Control Sample Sample Control Sample
Lab Code (WG0807586-3-1 KWG0807586-4-1 KWG0807588-3-2 KWG0807588-4-2
Date Collected NA NA NA NA
Date Extracted 8/6/2008 8/6/2008 8/6/2008 8/6/2008
Date Analyzed 8/20/2008 8/20/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C SIM 8270C SIM 8270C SIM 8270C SIM
Basis Dry Dry Dry Dry
Units PCT_REC PCT_REC PCT_REC PCT_REC
Naphthalene 62 62 83 79
2-Methylnaphthalene 64 65 85 82
Acenaphthylene 60 60 82 78
Acenaphthene 61 62 84 80
Fluorene 61 63 87 83
Phenanthrene 59 64 85 81
Anthracene 67 69 89 86
Fluoranthene 67 69 89 88
Pyrene 91 92 86 83
Benz(a)anthracene 66 68 91 87
Chrysene 71 69 95 91
Benzo(b)fluoranthene 69 70 100 95
Benzo(k)fluoranthene 71 71 101 99
Benzo(a)pyrene 69 70 94 91
Indeno(1,2,3-cd)pyrene 69 70 91 86
Dibenz(a,h)anthracene 74 75 95 89
Benzo(g,h,i)perylene 71 72 96 92
SURROGATE RECOVERIES (%Rec)
Fluorene-d10 54 56 78 72
Fluoranthene-d10 60 63 82 75
p-Terphenyl-d14 64 64 85 78
Date Analyzed 8/12/2008 8/12/2008 8/22/2008 8/22/2008
Extraction Method EPA 3541 EPA 3541 EPA 3541 EPA 3541
Method 8270C 8270C 8270C 8270C
Di-n-butyl Phthalate 101 86 92 95
Butyl Benzyl Phthalate 88 78 84 84
Bis(2-ethylhexyl) Phthalate 93 80 86 88
p-Terphenyl-d14 92 86 76 91

APPENDIX A: Chain of Custody, Data Summaries, QA/QC Narratives Page 46 of 47



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Battelle Marine Sciences Lab Service Request No.: KO0807130
Project: ENVEST MVS OVS Date Received: 8/1/08
Sample Matrix:  Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier 111 validation deliverables including
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method
blank results have been reported with each analytical test.

Sample Receipt

Sediment samples were received for analysis at Columbia Analytical Services on 8/1/08. The samples were received
in good condition and consistent with the accompanying chain of custody form. The samples were stored frozen at
—20°C upon receipt at the laboratory.

Polynuclear Aromatic Hvdrocarbons by EPA Method 8270C

Continuing Calibration Verification Exceptions:

The upper control criterion was exceeded for Indeno(1,2,3-cd)pyrene in Continuing Calibration Verification (CCV)
MS11\0817F031.D. The field samples analyzed in this sequence were diltuions for analytes other than the
Indeno(1,2,3-cd)pyrene. The measurement had no impact on the results. No further corrective action was required.

Matrix Spike Recovery Exceptions:

The matrix spike recovery of Phenanthrene, Fluoranthene, Pyrene, Chrysene, and Benzo(b)fluoranthene for sample
232512 was outside the CAS control criteria as a result of the heterogeneous character of the sample. The Relative
Percent Difference (RPD) for the replicate analysis supports this. Since the unspiked samples contained high analyte
concentrations relative to the amount spiked, the variability between replicates was sufficient to bias the percent
recoveries outside normal CAS control criteria. The associated QA/QC results (e.g. control sample, calibration standards,
etc.) indicate the analysis was in control. No further corrective action was appropriate.

No other anomalies associated with the analysis of these samples were observed.

Semivolatile Qrganic Compounds (Phthalates) by EPA Method 32

Elevated Detection Limits:

The detection limits are elevated for in most samples. The sample extracts were diluted prior to instrumental
analysis due to relatively high levels of non-target background components. Clean-up of the extracts was performed
within the scope of the method, but did not eliminate enough of the background components to prevent dilutions.
Semi-quantitative screens were performed prior to final analysis. The results of the screening indicated the need to
perform dilutions.

No other anomalies associated with the analysis of these samples were observed.
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