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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code

Station or 
OUB Grid 

Cell Sponsor Code Depth (cm)
Collection 

Date
Percent 

Moisture Al Cr Cu Fe Mn

MDL 2 0.2 0.1 1.0 0.1

RL 6 0.5 0.3 3 0.3

Analysis Batch ID I051111A I051111A I051111A I051111A I051111A

CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

Squeeze Cores
3151-280 PS03 SQV05-082 0-3cm 04/27/11 68.6 53638 71.9 161 27633 394
3151-281 PS03 SQV05-083 3-6cm 04/27/11 66.6 50569 81.8 180 29890 385
3151-282 PS03 SQV05-084 6-9cm 04/27/11 66.2 57680 92.5 205 35315 457
3151-283 PS03 SQV05-085 9-13cm 04/27/11 66.0 60474 100 232 37399 493
3151-284 PS03 SQV05-086 13-19cm 04/27/11 63.4 56227 96.3 257 34962 442
3151-285 PS03 SQV05-087 19-25cm 04/27/11 65.5 61283 109 303 38021 486
3151-286 PS09 SQV05-100 0-3cm 04/27/11 78.4 57365 82.5 321 34464 485
3151-287 PS09 SQV05-101 3-6cm 04/27/11 71.4 59075 101 317 36122 476
3151-288 PS09 SQV05-102 6-9cm 04/27/11 68.2 57178 99.0 335 35441 463
3151-289 PS09 SQV05-103 9-13cm 04/27/11 65.1 57824 102 298 36285 477
3151-290 PS09 SQV05-104 13-19cm 04/27/11 59.9 62117 114 335 39071 535
3151-291 PS09 SQV05-105 19-25cm 04/27/11 58.6 62065 111 315 37994 535

2010 OUB Verification  
3151-1 1500-G1 0-10cm 05/27/10 43.3 61720 104 28.3 28363 426
3151-3 1500-G3 0-10cm 05/27/10 37.2 56713 76.0 20.3 20921 350
3151-12 1500-G12 0-10cm 05/19/10 32.5 55714 63.8 21.3 17963 317
3151-21 1500-G19 0-10cm 05/04/10 71.5 61593 90.8 110 35492 437
3151-24 1500-G22 0-10cm 05/26/10 66.7 63002 94.9 96.3 34942 433
3151-25 1500-G23 0-10cm 05/27/10 59.0 58993 85.4 67.0 26416 377
3151-27 1500-G24 0-10cm 05/27/10 64.9 63715 86.2 98.1 34702 455
3151-28 1500-G25 0-10cm 05/27/10 52.4 55510 68.6 41.8 22344 334
3151-30 1500-G27 0-10cm 05/27/10 70.5 60467 90.2 96.3 34997 448
3151-32 1500-G29 0-10cm 05/27/10 57.0 61291 44.8 90.4 27345 410
3151-35 1500-G32 0-10cm 05/27/10 47.4 58437 74.7 48.0 24670 400
3151-48 500-G12 0-10cm 05/11/10 61.7 63086 123 91.6 34196 473
3151-50 500-G14 0-10cm 05/18/10 33.1 56533 74.6 36.7 23069 393
3151-55 500-G19 0-10cm 05/18/10 52.9 59529 86.9 107 31029 448
3151-66 500-G30 0-10cm 05/12/10 67.2 61198 96.4 146 34773 465
3151-74 500-G38 0-10cm 05/13/10 56.3 61444 115 297 43051 693
3151-75 500-G39 0-10cm 05/12/10 38.1 52364 86.3 203 25694 399
3151-80 500-G43 0-10cm 05/10/10 61.7 59039 94.0 216 39792 836
3151-81 500-G44 0-10cm 05/10/10 69.9 60927 96.1 114 34837 468
3151-83 500-G46 0-10cm 05/10/10 42.8 54551 103 72.1 25678 407
3151-88 500-G51 0-10cm 05/10/10 70.9 62132 88.8 102 35186 486
3151-89 500-G52 0-10cm 05/07/10 67.7 58123 109 231 36567 635
3151-90 500-G53 0-10cm 05/07/10 66.7 61856 89.7 95.2 34184 509
3151-91 500-G54 0-10cm 05/12/10 67.3 62276 85.7 97.7 33918 487
3151-97 500-G60 0-10cm 05/06/10 70.7 55726 87.1 1380 34263 464
3151-98 500-G61 0-10cm 05/07/10 60.9 53670 120 253 38586 493
3151-102 500-G65 0-10cm 05/06/10 58.0 59043 111 207 31956 470
3151-104 500-G67 0-10cm 05/06/10 63.0 56520 99.7 584 37032 606
3151-105 500-G68 0-10cm 05/06/10 63.6 56931 85.0 171 31265 474
3151-109 500-G71 0-10cm 05/13/10 36.7 56472 50.3 26.2 19230 397

Average: 59.7
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BATTELLE MARINE SCIENCES LABORATORIE
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell Sponsor Code Depth (cm)

Squeeze Cores
3151-280 PS03 SQV05-082 0-3cm
3151-281 PS03 SQV05-083 3-6cm
3151-282 PS03 SQV05-084 6-9cm
3151-283 PS03 SQV05-085 9-13cm
3151-284 PS03 SQV05-086 13-19cm
3151-285 PS03 SQV05-087 19-25cm
3151-286 PS09 SQV05-100 0-3cm
3151-287 PS09 SQV05-101 3-6cm
3151-288 PS09 SQV05-102 6-9cm
3151-289 PS09 SQV05-103 9-13cm
3151-290 PS09 SQV05-104 13-19cm
3151-291 PS09 SQV05-105 19-25cm

2010 OUB Verification  
3151-1 1500-G1 0-10cm
3151-3 1500-G3 0-10cm
3151-12 1500-G12 0-10cm
3151-21 1500-G19 0-10cm
3151-24 1500-G22 0-10cm
3151-25 1500-G23 0-10cm
3151-27 1500-G24 0-10cm
3151-28 1500-G25 0-10cm
3151-30 1500-G27 0-10cm
3151-32 1500-G29 0-10cm
3151-35 1500-G32 0-10cm
3151-48 500-G12 0-10cm
3151-50 500-G14 0-10cm
3151-55 500-G19 0-10cm
3151-66 500-G30 0-10cm
3151-74 500-G38 0-10cm
3151-75 500-G39 0-10cm
3151-80 500-G43 0-10cm
3151-81 500-G44 0-10cm
3151-83 500-G46 0-10cm
3151-88 500-G51 0-10cm
3151-89 500-G52 0-10cm
3151-90 500-G53 0-10cm
3151-91 500-G54 0-10cm
3151-97 500-G60 0-10cm
3151-98 500-G61 0-10cm
3151-102 500-G65 0-10cm
3151-104 500-G67 0-10cm
3151-105 500-G68 0-10cm
3151-109 500-G71 0-10cm

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5

I051111A I051111A
052511-6100 
052711-6100

052511-6100 
052711-6100

052511-6100 
052711-6100 070711-6100

7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

33.6 208 0.659 1.51 65.8 12.3
39.7 223 0.847 1.79 80.5 11.5
45.9 261 1.15 2.05 110 11.8
52.2 300 1.44 2.17 139 13.5
50.6 283 1.49 2.04 130 13.7
54.8 352 2.26 2.91 177 16.1
47.1 302 0.691 2.08 79.0 13.9
59.3 423 0.709 3.28 101 17.5
53.2 377 0.724 3.19 99.6 17.4
56.5 358 0.724 2.53 98.3 17.2
63.2 412 0.852 2.01 136 21.8
63.3 426 0.937 1.99 120 19.2

40.5 73.9 0.364 0.262 18.1 3.03
29.8 53.7 0.249 0.245 14.7 2.93
21.4 54.2 0.293 0.593 15.2 3.37
44.1 163 1.03 1.59 62.0 11.4
41.8 159 0.848 1.06 59.5 10.8
32.1 128 0.594 1.33 42.1 7.46
43.3 162 0.730 0.954 70.0 11.2
25.9 83.2 0.422 0.659 31.6 6.64
41.1 157 0.662 1.10 54.3 10.4
32.4 103 0.427 0.796 33.1 7.12
28.8 103 0.361 0.582 35.3 6.00
41.7 151 0.651 1.44 57.2 10.3
29.6 82.1 0.420 0.561 29.9 4.11
36.5 291 0.536 0.989 76.4 14.4
43.2 182 0.874 1.39 82.5 11.2
41.6 547 0.852 1.07 153 194
42.4 447 1.03 1.44 205 6.00
40.7 769 1.04 1.14 149 17.5
42.2 175 0.765 1.12 60.6 11.2
34.0 147 0.350 0.535 41.3 5.79
41.3 161 0.754 1.14 57.8 11.6
46.4 494 1.10 1.32 168 19.0
40.5 176 0.572 1.14 62.1 11.8
39.9 183 0.631 1.03 74.3 11.8
40.3 450 0.675 1.79 298 19.7

144.4 832 1.20 1.82 168 19.6
41.3 485 3.05 1.69 153 19.9
41.5 576 0.788 1.65 265 18.3
38.3 296 0.621 1.44 112 14.0
20.2 59.0 0.207 0.378 25.8 4.12
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe

MDL 4.0 0.2 0.1 1.0

RL 13 0.5 0.3 3

Analysis Batch ID I051111A I051111A I051111A I051111A

CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6

Procedural Blank
Blank 1    MB 59.7 4 U 0.2 U 0.1 U 1.0 U
Blank 2   MB 59.7 4 U 0.2 U 0.146 J 1.0 U

Laboratory Control Sample Results (Blank Spike)
LCS 1 LCS 59.7 48.4 2.0 2.0 51.3

Blank 1    MB 59.7 4 U 0.2 U 0.1 U 1.0 U
Spike Concentration 50 2 2 50
Percent Recovery 97% 99% 100% 103%

LCS 2 LCS 59.7 55.5 1.8 2.1 52.6

Blank 2   MB 59.7 4 U 0.2 U 0.146 J 1.0 U
Spike Concentration 50 2 2 50
Percent Recovery 111% 92% 106% 105%

Standard Reference Material (SRM)
1944 R1 SRM 0.0 47057 227 344 33765
1944 R2 SRM 0.0 49333 234 369 34188

Certified or Reference Value 53300 266 380 35300
Range ± 4900 ± 24.0 ± 40 ± 1600
% Recovery 88% 86% 91% 96%
% Recovery 93% 88% 97% 97%

Matrix Spike/Matrix Spike Duplicate Results
3151-3MS 1500-G3 0-10cm 05/27/10 37.2 57040 104 44 20454
3151-3MSD 1500-G3 0-10cm 05/27/10 37.2 56731 102 44 20477

3151-3 1500-G3 0-10cm 05/27/10 37.2 56713 76.0 20.3 20921
Spike Concentration, MS NS 25.4 25.4 NS
Spike Concentration, MSD NS 25.3 25.3 NS
Percent Recovery, MS NS 111% 92% NS
Percent Recovery, MSD NS 103% 92% NS

3151-27MS 1500-G24 0-10cm 05/27/10 64.9 62141 114 116 33655
3151-27MSD 1500-G24 0-10cm 05/27/10 64.9 64170 117 121 34944

3151-27 1500-G24 0-10cm 05/27/10 64.9 63715 86.2 98.1 34702
Spike Concentration, MS NS 25.1 25.1 NS
Spike Concentration, MSD NS 25.3 25.3 NS
Percent Recovery, MS NS 112% 73% NS
Percent Recovery, MSD NS 120% 91% NS

Page 1 of 6
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe

MDL 4.0 0.2 0.1 1.0

RL 13 0.5 0.3 3

Analysis Batch ID I051111A I051111A I051111A I051111A

CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6

Replicate Analysis Results
3151-35 1500-G32 0-10cm 05/27/10 47.4 58437 74.7 48.0 24670
3151-35DUP 1500-G32 0-10cm 05/27/10 47.4 58458 74.6 46.0 24074

MEAN 58447 74.6 47.0 24372
RPD 0% 0% 4% 2%

3151-288 PS09 SQV05-102 6-9cm 04/27/11 68.2 57178 99.0 335 35441
3151-288DUP PS09 SQV05-102 6-9cm 04/27/11 68.2 58993 95.8 308 36047

MEAN 58086 97.4 321 35744
RPD 3% 3% 8% 2%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382 M
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture

MDL

RL

Analysis Batch ID

CAS No.

Procedural Blank
Blank 1    MB 59.7
Blank 2   MB 59.7

Laboratory Control Sample Results (Blank Spike)
LCS 1 LCS 59.7

Blank 1    MB 59.7
Spike Concentration
Percent Recovery

LCS 2 LCS 59.7

Blank 2   MB 59.7
Spike Concentration
Percent Recovery

Standard Reference Material (SRM)
1944 R1 SRM 0.0
1944 R2 SRM 0.0

Certified or Reference Value
Range
% Recovery
% Recovery

Matrix Spike/Matrix Spike Duplicate Results
3151-3MS 1500-G3 0-10cm 05/27/10 37.2
3151-3MSD 1500-G3 0-10cm 05/27/10 37.2

3151-3 1500-G3 0-10cm 05/27/10 37.2
Spike Concentration, MS
Spike Concentration, MSD
Percent Recovery, MS
Percent Recovery, MSD

3151-27MS 1500-G24 0-10cm 05/27/10 64.9
3151-27MSD 1500-G24 0-10cm 05/27/10 64.9

3151-27 1500-G24 0-10cm 05/27/10 64.9
Spike Concentration, MS
Spike Concentration, MSD
Percent Recovery, MS
Percent Recovery, MSD

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Mn Ni Zn Ag

0.1 0.3 0.2 0.002

0.3 1.0 0.7 0.006

I051111A I051111A I051111A
052511-6100 
052711-6100

7439-96-5 7440-02-0 7440-66-6 7440-22-4

0.1 U 0.3 U 0.2 U 0.002 U
0.1 U 0.3 U 0.2 U 0.002 U

48.7 2.0 50.3 1.85

0.1 U 0.3 U 0.2 U 0.002 U
50 2 50 2

97% 101% 101% 93%

51.3 2.1 50.3 1.81

0.1 U 0.3 U 0.2 U 0.002 U
50 2 50 2

103% 103% 101% 91%

488 62.6 606 6.41
494 64.6 644 6.34

505 76.1 656 6.4
± 25 ± 5.6 ± 75 ± 1.7
97% 82% 92% 100%
98% 85% 98% 99%

358 52.8 241 4.98
361 52.4 241 5.17

350 29.8 53.7 0.249
NS 25.4 203 5.08
NS 25.3 203 5.08
NS 91% 92% 93%
NS 89% 93% 97%

466 63.2 342 5.15
477 65.8 357 4.78

455 43.3 162 0.730
NS 25.1 201 5.01
NS 25.3 202 4.91
NS 79% 90% 88%
NS 89% 97% 82%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382 M
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture

MDL

RL

Analysis Batch ID

CAS No.

Replicate Analysis Results
3151-35 1500-G32 0-10cm 05/27/10 47.4
3151-35DUP 1500-G32 0-10cm 05/27/10 47.4

MEAN
RPD

3151-288 PS09 SQV05-102 6-9cm 04/27/11 68.2
3151-288DUP PS09 SQV05-102 6-9cm 04/27/11 68.2

MEAN
RPD

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Mn Ni Zn Ag

0.1 0.3 0.2 0.002

0.3 1.0 0.7 0.006

I051111A I051111A I051111A
052511-6100 
052711-6100

7439-96-5 7440-02-0 7440-66-6 7440-22-4

400 28.8 103 0.361
395 28.1 108 0.359

398 28.5 106 0.360
1% 3% 5% 1%

463 53.2 377 0.724
478 52.9 369 0.742

470 53.1 373 0.733
3% 1% 2% 2%

Page 4 of 6
Analytical Chemistry Data Package, ENVVEST SQV 2011 Page 8 of 272



BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382 M
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture

MDL

RL

Analysis Batch ID

CAS No.

Procedural Blank
Blank 1    MB 59.7
Blank 2   MB 59.7

Laboratory Control Sample Results (Blank Spike)
LCS 1 LCS 59.7

Blank 1    MB 59.7
Spike Concentration
Percent Recovery

LCS 2 LCS 59.7

Blank 2   MB 59.7
Spike Concentration
Percent Recovery

Standard Reference Material (SRM)
1944 R1 SRM 0.0
1944 R2 SRM 0.0

Certified or Reference Value
Range
% Recovery
% Recovery

Matrix Spike/Matrix Spike Duplicate Results
3151-3MS 1500-G3 0-10cm 05/27/10 37.2
3151-3MSD 1500-G3 0-10cm 05/27/10 37.2

3151-3 1500-G3 0-10cm 05/27/10 37.2
Spike Concentration, MS
Spike Concentration, MSD
Percent Recovery, MS
Percent Recovery, MSD

3151-27MS 1500-G24 0-10cm 05/27/10 64.9
3151-27MSD 1500-G24 0-10cm 05/27/10 64.9

3151-27 1500-G24 0-10cm 05/27/10 64.9
Spike Concentration, MS
Spike Concentration, MSD
Percent Recovery, MS
Percent Recovery, MSD

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Cd Pb As

0.003 0.003 0.2

0.01 0.01 0.5
052511-6100 
052711-6100

052511-6100 
052711-6100 070711-6100

7440-43-9 7439-92-1 7440-38-2

0.003 U 0.003 U 0.2 U
0.003 U 0.003 U 0.2 U

2.00 1.73 5.05

0.003 U 0.003 U 0.2 U
2 2 5

100% 87% 101%

2.07 1.89 5.07

0.003 U 0.003 U 0.2 U
2 2 5

104% 95% 101%

8.43 296 14.9
8.74 330 18.3

8.8 330 18.9
± 1.4 ± 48 ± 2.8
96% 90% 79% &
99% 100% 97%

5.31 38.8 25.8
5.40 39.5 26.8

0.245 14.7 2.93
5.08 25.4 23.8
5.08 25.3 24.6

100% 95% 96%
101% 98% 97%

5.80 95.2 34.9
5.44 99.9 35.3

0.954 70.0 11.2
5.01 25.1 24.8
4.91 25.3 25.1

97% 100% 96%
91% 118% 96%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382 M
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture

MDL

RL

Analysis Batch ID

CAS No.

Replicate Analysis Results
3151-35 1500-G32 0-10cm 05/27/10 47.4
3151-35DUP 1500-G32 0-10cm 05/27/10 47.4

MEAN
RPD

3151-288 PS09 SQV05-102 6-9cm 04/27/11 68.2
3151-288DUP PS09 SQV05-102 6-9cm 04/27/11 68.2

MEAN
RPD

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Cd Pb As

0.003 0.003 0.2

0.01 0.01 0.5
052511-6100 
052711-6100

052511-6100 
052711-6100 070711-6100

7440-43-9 7439-92-1 7440-38-2

0.582 35.3 6.00
0.578 34.3 5.60

0.580 34.8 5.80
1% 3% 7%

3.19 99.6 17.4
3.23 101 18.3

3.21 100 17.9
1% 1% 5%
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QA/QC NARRATIVE 

2011 SQV02 and partial SQV05    Page 1 of 3 

PROJECT: 2011 Sediment Verification Study: SQV02 Metals Verification for OUB Screening and 
SQV05 (partial) Squeeze Core Sediment  
 

PARAMETER: Silver (Ag), aluminum (Al), arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), 
iron (Fe), manganese (Mn), nickel (Ni), lead (Pb), and zinc (Zn) 
Mercury (Hg), polycyclic aromatic hydrocarbons (PAH), and polychlorinated biphenyls 
(PCBs) will be reported separately. 
 

LABORATORY: Pacific Northwest National Laboratory (PNNL), Battelle Marine Sciences Laboratory 
(MSL), Sequim, Washington 
 

MATRIX: SQV02: Surface sediments (0-10 cm grabs) 
SQV05: Sediment core profiles 0-25 cm 
 

SAMPLE CUSTODY 
AND PROCESSING: 

SQV02 
One hundred and three sediment samples were hand delivered by the U.S. Navy to MSL 
on 05/17/2010. The samples were split for metals, organics, and screening analyses. 
The screening splits were sent to SPAWAR, San Diego, CA. The metals and organics 
splits were archived frozen (<-20˚C). All samples were assigned a Battelle Central File 
(CF) identification number (3151) and were entered into Battelle’s log-in and custody 
tracking system.  
 
SQV05(partial) 
The SQV05 sediment samples were collected by the U.S. Navy and MSL on April 27, 
2011. The squeeze cores (9 cm I.D.) reported in this deliverable were collected by 
divers using specialized polycarbonate core liners fitted with sampling ports at 1-cm 
intervals. Porewater was extracted from the intact sediment cores using a modification 
of the whole core squeezing technique originally described by Jahnke (1988) with 
modifications described by Warken et al. (2000; Figure 25). The porewater data are 
reported separately. Two sediment cores were collected and extruded to provide 
subsections at the following intervals: 0-3cm, 3-6cm, 6-9cm, 9-13cm, 13-19cm, and 19-
25cm. The sediment cores were collected from the PS03 and PS09 locations as 
described in the sampling and analysis plan (Johnston et al. 2011).  
   
The following lists information on sample receipt and processing activities: 

 Lab Sample IDs: SQV02: 3151*various and SQV05: 3151*280-291 
 Description: SQV02: surface sediment grabs and SQV05: sediment 

core profiles 
 Sample collection dates SQV02: May 2010 and SQV05: 04/24/11 

 Laboratory arrival date 05/17/2010 and 04/27/2011 

 Digestion (Boric Acid) 05/05/11 and 05/06/11 

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

05/25/11, 05/27/11, and As 07/07/11 

 ICP-OES Analysis 
 (Al, Cr, Cu, Fe, Mn, Ni, Zn) 

05/11/11 
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DATA QUALITY OBJECTIVES: 
 
 
Analyte 

 
 

Analytical 
Method 

 
 

Spike Range 
of Recovery 

 
 
SRM Accuracy 

 
 

Relative 
Precision 

Achieved 
Detection 
Limit (1) 

(µg/g dry wt.) 

Reporting 
Limit (2) 

(µg/g dry wt.) 

Ag ICP-MS 70-130% ≤20% PD ≤30% RPD 0.002 0.006 
As ICP-MS 70-130% ≤20% PD ≤30% RPD 0.2 0.5 
Al ICP-OES 70-130% ≤20% PD ≤30% RPD 2 6 
Cd ICP-MS 70-130% ≤20% PD ≤30% RPD 0.003 0.01 
Cr ICP-OES 70-130% ≤20% PD ≤30% RPD 0.2 0.5 
Cu ICP-OES 70-130% ≤20% PD ≤30% RPD 0.1 0.3 
Fe ICP-OES 70-130% ≤20% PD ≤30% RPD 1 3 
Mn ICP-OES 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 0.003 0.01 
Zn ICP-OES 70-130% ≤20% PD ≤30% RPD 0.2 0.7 
(1) Reported from the annual Sediment MDL summary. 
(2) Determined as 3.18 times achieved MDL 
 

METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sediment samples were analyzed for silver (Ag), aluminum (Al), arsenic (As), cadmium 
(Cd), chromium (Cr), copper (Cu), iron (Fe), manganese (Mn), 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. Two digestions were conducted for each sample. First, was a total 
dissolution followed by boric acid neutralization. Second, was a strong acid leach using 
nitric acid to dissolve As. In the first method, an approximately 400-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 130ºC (±10ºC) 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.  
 
In the second digestion, an approximately 300-mg (dry weight) aliquot was combined with 
nitric acid. The solution was digested in a heating block at 95ºC (±2ºC) for six hours. After 
cooling, deionized water was added to achieve analysis volume.       
 
Digested samples were analyzed for Al, Cr, Cu, Fe, Mn, Ni, and Zn using inductively 
coupled plasma optical emissions spectroscopy (ICP-OES) according to Battelle SOP MSL-
I-033, Determination of Elements in Aqueous and Digestate Samples by ICP-OES.  This 
procedure is based on two methods modified and adapted for analysis of low level samples: 
EPA Method 6010B and 200.7. 
 
Digested samples were analyzed for Ag, As, Cd, and Pb using inductively coupled plasma-
mass spectrometry (ICP-MS) according to Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  All results were reported in units 
of µg/g on a dry-weight basis. 
 

HOLDING 
TIMES: 

The recommended holding time for the reported analytes in sediment is one year frozen.  
The sediment samples were digested within the one year holding time.     
 

DETECTION 
LIMITS: 

Analytical results were reported to laboratory achieved detection limits derived from the 
annually verified Sediment MDL Study. The MDL study was conducted in compliance with 
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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.  
  

METHOD 
BLANKS: 

Two method blanks were analyzed with the sediment samples. All metals were either not 
detected or detected below the reporting limit (RL). Data are not blank corrected.     
 

LABORATORY 
CONTROL 
SAMPLE 
ACCURACY: 

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

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

The marine sediment reference material for trace metals (SRM) analyzed with the sediment 
samples was 1944. The SRM accuracy was expressed as the percent recovery between the 
determined concentration and the certified or reference value. Two replicates of 1944 were 
analyzed with the samples. The percent recoveries were within the QC acceptance criterion 
of 80-120% for all metals, except one replicate for As (79%). Other measures of accuracy 
for As were within the QC criterion; therefore, no further corrective action was taken.    
 

MATRIX SPIKE 
ACCURACY: 

One sediment samples from SQV02 and one from SQV05 were selected and spiked in 
duplicate. Matrix spike recoveries were within the QC acceptance criterion of 70-130% 
recovery for all metals. The samples were not spiked for Al, Fe, or Mn due to the high 
native sample concentrations. These elements are not considered chemicals of concern. 
Acceptable accuracy was demonstrated by the LCS and SRM.  
 

LABORATORY 
PRECISION: 

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 
8% and were within the QC criterion of ≤30% RPD.     
  

REFERENCES: Jahnke, R. A. 1988. A simple, reliable, and inexpensive pore water sampler. Limnology and 
Oceanography 33:483–487. 
 
Warnken, K. W., G. A. Gill, P. H. Santschi, L. L. Griffin. 2000. Benthic Exchange of 
Nutrients in Galveston Bay, Texas. Estuaries 23: 647-661. 
 
Johnston, R.K., J. M. Brandenberger, G.A. Gill, J. Guerrero, J. Leather, G. Rosen, B. 
Beckwith, and J. Young. (2011). Sediment Quality Verification Study and Baseline for 
Process Improvement for Puget Sound Naval Shipyard & Intermediate Maintenance 
Facility. Sampling and Analysis Plan prepared for the U.S. Navy. PNNL-15594 
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code
Station or OUB Grid 
Cell Sponsor Code

Grab or 
Core Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe Mn

MDL 4 0.2 0.1 1.0 0.1

RL 13 0.5 0.3 3 0.3
CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

Storm Drains
3151-570 PSNS096 SQV01-0004 grab 4/20/2011 20.05 48902 140 137 41924 584
3151-571 PSNS015 SQV01-0005 grab 4/20/2011 14.29 54579 947 6018 69516 1072
3151-572 PSNS008 SQV01-0006 grab 4/20/2011 31.85 48562 219 775 53295 620
Pier 7
3151-234 Pier 7 Drum-M SQV04-006 grab 3/17/2011 53.21 53255 99.7 115 25634 416
3151-235 Pier 7 Drum-N SQV04-007 grab 3/17/2011 49.77 54268 103 181 28374 451
3151-236 R1 Pier 7 Drum-E SQV04-008 grab 3/17/2011 60.11 56952 89.7 129 31262 461
3151-237 Pier 7 Drum-W SQV04-009 grab 3/17/2011 33.38 44433 115 62.9 19935 404
3151-238 Pier 7 Drum-S SQV04-010 grab 3/17/2011 34.36 51021 97.4 79.0 24168 399
Pier 7 Transects
3151-585 P7-T4-1 SQV06-013 grab 4/22/2011 47.07 48631 83.6 183 29528 539
3151-593 P7-T5-4 SQV06-021 grab 4/22/2011 46.50 57065 65.8 979 26756 391
3151-594 P7-T5-5 SQV06-022 grab 4/22/2011 8.97 56722 61.9 24.2 24023 399
3151-595 P7-T6-1 SQV06-023 grab 4/22/2011 33.35 31424 42.8 92.6 17364 351
3151-596 P7-T6-2 SQV06-024 grab 4/22/2011 38.67 30896 43.7 91.0 18035 357
3151-597 P7-T6-3 SQV06-025 grab 4/22/2011 57.97 54356 94.6 186 29044 421
3151-598 P7-T6-4 SQV06-026 grab 4/22/2011 29.80 51856 123 97.9 28129 438
3151-599 R1 P7-T6-5 SQV06-027 grab 4/22/2011 47.66 61253 78.8 82.0 29144 450
3151-600 P7-T7-1 SQV06-028 grab 4/22/2011 36.25 23478 33.5 52.4 13454 280
3151-601 P7-T7-2 SQV06-029 grab 4/22/2011 36.22 36493 54.0 89.1 19559 326
3151-602 P7-T7-3 SQV06-030 grab 4/22/2011 31.93 33655 29.1 29.6 17325 363
3151-603 P7-T7-4 SQV06-031 grab 4/22/2011 48.71 51796 78.3 130 28213 392
3151-604 P7-T7-5 SQV06-032 grab 4/22/2011 27.13 58249 102 123 26269 485
3151-605 P7-T7-6 SQV06-033 grab 4/22/2011 24.20 59618 111 34.8 26523 517
3151-606 P7-T8-1 SQV06-034 grab 4/22/2011 18.15 63311 108 40.5 35699 704
3151-607 P7-T8-2 SQV06-035 grab 4/22/2011 27.66 58484 47.3 29.8 20118 371
3151-608 P7-T8-3 SQV06-036 grab 4/22/2011 33.67 60528 59.8 45.5 22887 404
3151-609 P7-T9-1 SQV06-037 grab 4/22/2011 36.84 61458 72.7 29.8 24864 433
3050-610 P7-T9-2 SQV06-038 grab 4/22/2011 29.64 53327 76.2 70.5 22771 420
3151-611 P7-T9-3 SQV06-039 grab 4/22/2011 26.87 58407 58.3 32.8 21827 414
3151-612 P7-T9-4 SQV06-040 grab 4/22/2011 18.99 58345 41.1 15.0 19567 515
3151-613 P7-T9-5 SQV06-041 grab 4/22/2011 23.78 57065 47.5 34.4 19996 444
Clear Core
3151-315 PS03 SQV05-118 0-3cm 4/27/2011 70.64 58535 83.8 167 30073 391
3151-316 PS03 SQV05-119 3-6cm 4/27/2011 63.95 58129 81.2 144 28332 402
3151-317 PS03 SQV05-120 6-9cm 4/27/2011 71.19 58133 87.0 191 33254 409
3151-318 PS03 SQV05-121 9-13cm 4/27/2011 65.67 60260 107 184 36791 464
3151-319 PS03 SQV05-122 13-19cm 4/27/2011 65.96 65006 99.9 221 37544 476
3151-320 R1 PS03 SQV05-123 19-25cm 4/27/2011 66.50 65847 110 287 38817 482
3151-321 PS09 SQV05-135 0-3cm 4/27/2011 75.62 62505 87.0 230 35572 614
3151-322 PS09 SQV05-136 3-6cm 4/27/2011 69.14 63068 116 351 36175 462
3151-323 PS09 SQV05-137 6-9cm 4/27/2011 69.85 61433 98.4 275 36278 458
3151-324 PS09 SQV05-138 9-13cm 4/27/2011 63.39 65490 116 310 38233 516
3151-325 PS09 SQV05-139 13-19cm 4/27/2011 58.54 66081 109 337 40073 577
3151-326 PS09 SQV05-140 19-23cm 4/27/2011 49.43 66883 115 451 36644 560
3151-327 PS10 SQV05-153 0-3cm 4/27/2011 78.98 60135 79.9 156 33353 420
3151-328 PS10 SQV05-154 3-6cm 4/27/2011 78.52 60352 78.0 144 32818 425
3151-329 PS10 SQV05-155 6-9cm 4/27/2011 69.85 63522 82.4 170 35552 474
3151-330 PS10 SQV05-156 9-13cm 4/27/2011 69.87 63900 88.2 189 37488 487
3151-331 PS10 SQV05-157 13-19cm 4/27/2011 66.37 64766 99.7 229 36490 510
3151-332 PS10 SQV05-158 19-25cm 4/27/2011 42.96 64175 117 424 39797 602
3151-333 PS10.1 SQV05-171 0-3cm 4/27/2011 75.46 60154 93.1 181 34074 471
3151-334 PS10.1 SQV05-172 3-6cm 4/27/2011 74.54 59579 93.6 204 36953 410
3151-335 PS10.1 SQV05-173 6-9cm 4/27/2011 53.76 62834 99.7 220 37294 433
3151-336 PS10.1 SQV05-174 9-13cm 4/27/2011 66.00 63159 104 254 38605 455
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code
Station or OUB Grid 
Cell Sponsor Code

Grab or 
Core Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe Mn

MDL 4 0.2 0.1 1.0 0.1

RL 13 0.5 0.3 3 0.3
CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

3151-337 PS10.1 SQV05-175 13-19cm 4/27/2011 63.99 62226 156 326 38847 498
3151-338 PS10.1 SQV05-176 19-24cm 4/27/2011 63.56 62730 110 299 39243 492
3151-339 PS11 SQV05-189 0-3cm 4/27/2011 76.09 59670 81.1 136 34782 436
3151-340 PS11 SQV05-190 3-6cm 4/27/2011 76.95 58434 81.3 136 34453 420
3151-341 R1 PS11 SQV05-191 6-9cm 4/27/2011 73.80 60147 86.8 148 36298 530
3151-342 PS11 SQV05-192 9-13cm 4/27/2011 72.17 60723 80.4 141 35867 410
3151-343 PS11 SQV05-193 13-19cm 4/27/2011 73.08 59929 82.6 136 34881 396
3151-344 PS11 SQV05-194 19-25cm 4/27/2011 68.73 62715 85.8 166 37154 424
3151-345 PS08 SQV05-207 0-3cm 4/27/2011 74.30 56932 94.3 206 35576 466
3151-346 PS08 SQV05-208 3-6cm 4/27/2011 61.83 49226 81.7 164 30655 379
3151-347 PS08 SQV05-209 6-9cm 4/27/2011 66.56 56675 94.1 184 33459 432
3151-348 PS08 SQV05-210 9-13cm 4/27/2011 60.72 55049 91.0 228 34455 403
3151-349 PS08 SQV05-211 13-19cm 4/27/2011 60.29 59692 103 702 39870 480
3151-350 PS08 SQV05-212 19-25cm 4/27/2011 58.93 58912 100 239 37106 456
3151-789 PS06 SQV05-1015 0-3cm 4/29/2011 62.39 63030 92.9 193 35701 588
3151-790 PS06 SQV05-1016 3-6cm 4/29/2011 57.27 63966 97.3 196 35294 502
3151-791 PS06 SQV05-1017 6-9cm 4/29/2011 55.35 63583 112 182 35076 496
3151-792 PS06 SQV05-1018 9-13cm 4/29/2011 52.55 66167 114 229 40324 574
3151-793 PS06 SQV05-1019 13-19cm 4/29/2011 53.08 66359 101 261 40497 567
3151-794 PS06 SQV05-1020 19-25cm 4/29/2011 43.25 62714 106 242 42281 968
3151-795 PS06DUP SQV05-1033 0-3cm 4/29/2011 57.46 64420 91.4 158 33690 547
3151-796 PS06DUP SQV05-1034 3-6cm 4/29/2011 54.81 65581 90.6 167 34198 522
3151-801 PS07 SQV05-1039 0-3cm 4/29/2011 77.10 62893 76.8 138 34357 492
3151-802 R1 PS07 SQV05-1040 3-6cm 4/29/2011 74.79 62306 78.6 141 34728 452
3151-803 PS07 SQV05-1041 6-9cm 4/29/2011 73.53 63335 80.5 143 35792 455
3151-804 PS07 SQV05-1042 9-13cm 4/29/2011 70.99 64444 82.4 146 36183 461
3151-805 PS07 SQV05-1043 13-19cm 4/29/2011 66.44 66358 86.8 157 36887 489
3151-806 PS07 SQV05-1044 19-25cm 4/29/2011 69.58 65520 85.6 161 36949 488
Grabs
3151-423 PS03-1 SQV05-263 Grab 4/27/2011 53.59 39445 65.9 324 32492 315
3151-424 PS03-2 SQV05-267 Grab 4/27/2011 58.02 56333 97.6 187 33271 404
3151-425 PS03-3 SQV05-271 Grab 4/27/2011 45.73 44786 107 291 26385 345
3151-426 PS03-4 SQV05-275 Grab 4/27/2011 54.67 39525 73.5 300 24158 357
3151-427 PS03-5 SQV05-279 Grab 4/27/2011 81.54 53821 82.6 349 32526 394
3151-428 PS03-6 SQV05-283 Grab 4/27/2011 34.32 775 23.1 55.5 4010 161
3151-429 PS09-1 SQV05-287 Grab 4/27/2011 43.44 23149 129 584 33427 456
3151-430 PS09-2 SQV05-291 Grab 4/27/2011 31.24 46941 193 874 63645 1015
3151-431 PS09-3 SQV05-295 Grab 4/27/2011 66.95 53477 139 748 54582 561
3151-432 PS09-4 SQV05-299 Grab 4/27/2011 51.10 21931 64.4 341 19699 352
3151-433 R1 PS09-5 SQV05-303 Grab 4/27/2011 71.17 58914 99.5 263 35245 462
3151-434 PS09-6 SQV05-307 Grab 4/27/2011 73.95 57006 84.5 269 34246 630
3151-435 PS10-1 SQV05-311 Grab 4/27/2011 84.33 50666 103 308 32572 454
3151-436 PS10-2 SQV05-315 Grab 4/27/2011 81.67 54995 77.5 173 32867 430
3151-437 PS10-3 SQV05-319 Grab 4/27/2011 70.32 58294 101 398 38025 534
3151-438 PS10-4 SQV05-323 Grab 4/27/2011 78.34 55639 93.6 285 33866 414
3151-439 PS10-5 SQV05-327 Grab 4/27/2011 87.33 49598 66.8 130 29835 419
3141-440 PS10-6 SQV05-331 Grab 4/27/2011 83.53 53852 72.0 139 32299 407
3151-441 PS10.1-1 SQV05-335 Grab 4/27/2011 73.66 55639 101 433 33938 425
3151-442 PS10.1-2 SQV05-339 Grab 4/27/2011 75.75 54952 124 357 34614 488
3151-443 PS10.1-3 SQV05-343 Grab 4/27/2011 71.67 52824 83.5 248 32251 442
3151-444 PS10.1-4 SQV05-347 Grab 4/27/2011 66.71 53604 98.7 182 31852 451
3151-445 PS10.1-5 SQV05-351 Grab 4/27/2011 77.70 57018 96.8 204 34237 484
3151-446 PS10.1-6 SQV05-355 Grab 4/27/2011 46.20 22364 48.8 101 14376 350
3151-447 PS11-1 SQV05-359 Grab 4/27/2011 70.51 55478 88.2 270 34662 420
3151-448 PS11-2 SQV05-363 Grab 4/27/2011 34.65 55974 110 366 34357 703
3151-449 PS11-3 SQV05-367 Grab 4/27/2011 50.95 57891 118 336 32899 532
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code
Station or OUB Grid 
Cell Sponsor Code

Grab or 
Core Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe Mn

MDL 4 0.2 0.1 1.0 0.1

RL 13 0.5 0.3 3 0.3
CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

3151-450 PS11-4 SQV05-371 Grab 4/27/2011 74.63 56651 84.5 222 33903 405
3151-451 PS11-5 SQV05-375 Grab 4/27/2011 75.86 58036 80.5 156 33947 457
3151-452 PS11-6 SQV05-379 Grab 4/27/2011 75.03 58606 81.4 139 33909 434
3151-453 PS08-1 SQV05-383 Grab 4/27/2011 74.92 59416 91.3 180 36506 451
3151-454 PS08-2 SQV05-387 Grab 4/27/2011 51.24 44956 92.6 531 29753 456
3151-455 PS08-3 SQV05-391 Grab 4/27/2011 68.61 63656 89.0 215 38233 510
3151-456 PS08-4 SQV05-395 Grab 4/27/2011 70.56 61467 90.2 175 36318 492
3151-457 PS08-5 SQV05-399 Grab 4/27/2011 78.87 61652 85.4 172 35814 475
3151-458 PS08-6 SQV05-403 Grab 4/27/2011 75.94 63059 88.6 169 36194 480
3151-717 PS06-1 SQV05-1058 Grab 4/29/2011 74.59 63869 82.5 151 35645 486
3151-718 PS06-2 SQV05-1062 Grab 4/29/2011 74.32 65460 85.3 155 35661 465
3151-719 PS06-3 SQV05-1066 Grab 4/29/2011 67.87 62723 92.5 260 39572 484
3151-720 PS06-4 SQV05-1070 Grab 4/29/2011 44.75 65484 86.3 66.5 29282 435
3151-721 PS06-5 SQV05-1074 Grab 4/29/2011 70.17 55194 95.8 234 34149 450
3151-722 PS06-6 SQV05-1078 Grab 4/29/2011 44.52 38593 143 234 27906 440
3151-723 PS07-1 SQV05-1082 Grab 4/29/2011 41.45 52108 58.9 72.6 23789 409
3151-724 PS07-2 SQV05-1086 Grab 4/29/2011 61.97 60192 75.1 102 29607 448
3151-725 PS07-3 SQV05-1090 Grab 4/29/2011 75.62 60265 82.6 149 33758 483
3151-726 PS07-4 SQV05-1094 Grab 4/29/2011 75.89 60403 80.9 146 33186 462
3151-727 PS07-5 SQV05-1098 Grab 4/29/2011 82.73 57997 73.9 126 32343 412
3151-728 PS07-6 SQV05-1102 Grab 4/29/2011 66.81 60580 69.7 86.3 27676 405
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code
Station or OUB Grid 
Cell Sponsor Code

Grab or 
Core Depth 
(cm)

Storm Drains
3151-570 PSNS096 SQV01-0004 grab
3151-571 PSNS015 SQV01-0005 grab
3151-572 PSNS008 SQV01-0006 grab
Pier 7
3151-234 Pier 7 Drum-M SQV04-006 grab
3151-235 Pier 7 Drum-N SQV04-007 grab
3151-236 R1 Pier 7 Drum-E SQV04-008 grab
3151-237 Pier 7 Drum-W SQV04-009 grab
3151-238 Pier 7 Drum-S SQV04-010 grab
Pier 7 Transects
3151-585 P7-T4-1 SQV06-013 grab
3151-593 P7-T5-4 SQV06-021 grab
3151-594 P7-T5-5 SQV06-022 grab
3151-595 P7-T6-1 SQV06-023 grab
3151-596 P7-T6-2 SQV06-024 grab
3151-597 P7-T6-3 SQV06-025 grab
3151-598 P7-T6-4 SQV06-026 grab
3151-599 R1 P7-T6-5 SQV06-027 grab
3151-600 P7-T7-1 SQV06-028 grab
3151-601 P7-T7-2 SQV06-029 grab
3151-602 P7-T7-3 SQV06-030 grab
3151-603 P7-T7-4 SQV06-031 grab
3151-604 P7-T7-5 SQV06-032 grab
3151-605 P7-T7-6 SQV06-033 grab
3151-606 P7-T8-1 SQV06-034 grab
3151-607 P7-T8-2 SQV06-035 grab
3151-608 P7-T8-3 SQV06-036 grab
3151-609 P7-T9-1 SQV06-037 grab
3050-610 P7-T9-2 SQV06-038 grab
3151-611 P7-T9-3 SQV06-039 grab
3151-612 P7-T9-4 SQV06-040 grab
3151-613 P7-T9-5 SQV06-041 grab
Clear Core
3151-315 PS03 SQV05-118 0-3cm
3151-316 PS03 SQV05-119 3-6cm
3151-317 PS03 SQV05-120 6-9cm
3151-318 PS03 SQV05-121 9-13cm
3151-319 PS03 SQV05-122 13-19cm
3151-320 R1 PS03 SQV05-123 19-25cm
3151-321 PS09 SQV05-135 0-3cm
3151-322 PS09 SQV05-136 3-6cm
3151-323 PS09 SQV05-137 6-9cm
3151-324 PS09 SQV05-138 9-13cm
3151-325 PS09 SQV05-139 13-19cm
3151-326 PS09 SQV05-140 19-23cm
3151-327 PS10 SQV05-153 0-3cm
3151-328 PS10 SQV05-154 3-6cm
3151-329 PS10 SQV05-155 6-9cm
3151-330 PS10 SQV05-156 9-13cm
3151-331 PS10 SQV05-157 13-19cm
3151-332 PS10 SQV05-158 19-25cm
3151-333 PS10.1 SQV05-171 0-3cm
3151-334 PS10.1 SQV05-172 3-6cm
3151-335 PS10.1 SQV05-173 6-9cm
3151-336 PS10.1 SQV05-174 9-13cm

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5
7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

92.1 516 0.321 0.946 242 6.90 Bb
282 296 358 0.390 2840 11.8 Bb
122 831 263 8.13 1300 21.7 Bb

39.2 215 0.466 1.15 65.8 7.50 Bb
39.4 401 0.523 1.68 167 13.0 Bb
38.0 334 0.521 2.10 118 11.5 Bb
29.9 181 0.213 0.533 48.3 3.80 Bb
29.7 260 0.252 0.830 52.3 6.20 Bb

39.4 439 0.936 1.55 212 25.2 Bb
35.1 378 0.418 1.14 45.1 10.0 Bb
29.2 81.4 0.143 0.215 16.3 7.00 Bb
21.4 239 0.337 1.09 79.7 14.8 Bb
21.9 239 0.358 0.986 54.7 10.4 Bb
39.9 395 0.575 1.65 419 15.3 Bb
78.5 391 0.273 1.15 628 6.40 Bb
36.6 182 0.456 1.15 55.4 10.7 Bb
18.1 111 0.270 0.720 31.3 8.20 Bb
24.9 181 0.381 0.900 70.4 9.20 Bb
15.4 147 0.136 0.548 23.1 6.40 Bb
31.6 225 0.467 1.28 94.1 11.8 Bb
34.3 168 0.291 0.591 39.3 8.10 Bb
34.9 136 0.222 0.509 25.7 7.40 Bb
38.9 119 0.139 0.709 22.5 10.7 Bb
23.7 149 0.154 0.677 24.0 6.50 Bb
25.1 161 0.241 0.850 43.2 10.5 Bb
26.7 79.0 0.192 0.759 16.1 8.20 Bb
25.4 183 0.181 0.815 69.1 7.40 Bb
21.9 131 0.164 0.650 31.7 7.20 Bb
20.3 67.4 0.125 0.341 13.5 6.20 Bb
22.7 334 0.213 0.711 57.5 7.20 Bb

41.1 235 1.49 1.87 82.0 13.7 Bb
37.2 194 0.774 1.62 69.6 11.2 Bb
41.9 241 1.36 2.02 89.0 14.6 Bb
70.1 324 1.20 2.01 110 14.6 Bb
52.2 280 1.48 2.14 123 16.3 Bb
54.4 323 2.00 2.36 154 19.3 Bb
48.0 279 0.667 2.16 74.0 16.2 Bb
55.3 461 0.775 4.09 101 23.6 Bb
56.0 344 0.743 2.67 82.7 17.2 Bb
62.9 348 0.875 2.18 111 19.3 Bb
59.9 342 0.926 1.69 119 23.2 Bb
56.0 417 0.833 1.51 143 32.5 Bb
41.5 225 0.679 1.73 72.7 17.6 Bb
39.1 210 0.718 1.61 74.9 13.3 Bb
44.0 243 0.749 1.80 82.5 15.7 Bb
46.3 273 0.933 1.88 107 18.2 Bb
48.9 324 0.998 1.83 148 18.6 Bb
61.3 757 1.25 2.53 475 31.7 Bb
45.2 270 0.863 1.63 112 17.6 Bb
44.9 301 0.802 1.80 126 16.3 Bb
49.5 312 0.892 1.49 116 18.6 Bb
52.9 374 1.05 1.70 258 19.8 Bb
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code
Station or OUB Grid 
Cell Sponsor Code

Grab or 
Core Depth 
(cm)

3151-337 PS10.1 SQV05-175 13-19cm
3151-338 PS10.1 SQV05-176 19-24cm
3151-339 PS11 SQV05-189 0-3cm
3151-340 PS11 SQV05-190 3-6cm
3151-341 R1 PS11 SQV05-191 6-9cm
3151-342 PS11 SQV05-192 9-13cm
3151-343 PS11 SQV05-193 13-19cm
3151-344 PS11 SQV05-194 19-25cm
3151-345 PS08 SQV05-207 0-3cm
3151-346 PS08 SQV05-208 3-6cm
3151-347 PS08 SQV05-209 6-9cm
3151-348 PS08 SQV05-210 9-13cm
3151-349 PS08 SQV05-211 13-19cm
3151-350 PS08 SQV05-212 19-25cm
3151-789 PS06 SQV05-1015 0-3cm
3151-790 PS06 SQV05-1016 3-6cm
3151-791 PS06 SQV05-1017 6-9cm
3151-792 PS06 SQV05-1018 9-13cm
3151-793 PS06 SQV05-1019 13-19cm
3151-794 PS06 SQV05-1020 19-25cm
3151-795 PS06DUP SQV05-1033 0-3cm
3151-796 PS06DUP SQV05-1034 3-6cm
3151-801 PS07 SQV05-1039 0-3cm
3151-802 R1 PS07 SQV05-1040 3-6cm
3151-803 PS07 SQV05-1041 6-9cm
3151-804 PS07 SQV05-1042 9-13cm
3151-805 PS07 SQV05-1043 13-19cm
3151-806 PS07 SQV05-1044 19-25cm
Grabs
3151-423 PS03-1 SQV05-263 Grab
3151-424 PS03-2 SQV05-267 Grab
3151-425 PS03-3 SQV05-271 Grab
3151-426 PS03-4 SQV05-275 Grab
3151-427 PS03-5 SQV05-279 Grab
3151-428 PS03-6 SQV05-283 Grab
3151-429 PS09-1 SQV05-287 Grab
3151-430 PS09-2 SQV05-291 Grab
3151-431 PS09-3 SQV05-295 Grab
3151-432 PS09-4 SQV05-299 Grab
3151-433 R1 PS09-5 SQV05-303 Grab
3151-434 PS09-6 SQV05-307 Grab
3151-435 PS10-1 SQV05-311 Grab
3151-436 PS10-2 SQV05-315 Grab
3151-437 PS10-3 SQV05-319 Grab
3151-438 PS10-4 SQV05-323 Grab
3151-439 PS10-5 SQV05-327 Grab
3141-440 PS10-6 SQV05-331 Grab
3151-441 PS10.1-1 SQV05-335 Grab
3151-442 PS10.1-2 SQV05-339 Grab
3151-443 PS10.1-3 SQV05-343 Grab
3151-444 PS10.1-4 SQV05-347 Grab
3151-445 PS10.1-5 SQV05-351 Grab
3151-446 PS10.1-6 SQV05-355 Grab
3151-447 PS11-1 SQV05-359 Grab
3151-448 PS11-2 SQV05-363 Grab
3151-449 PS11-3 SQV05-367 Grab

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5
7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

84.2 416 1.32 1.72 189 25.5 Bb
57.5 383 1.41 1.51 165 26.2 Bb
41.2 230 0.635 1.87 69.4 12.9 Bb
40.7 259 0.553 1.61 71.7 14.2 Bb
45.6 235 0.606 1.62 68.0 16.2 Bb
41.3 236 0.614 1.85 72.7 13.9 Bb
42.5 223 0.669 1.65 70.4 12.4 Bb
44.8 254 0.730 1.98 84.9 13.6 Bb
43.9 338 0.670 1.56 93.2 16.2 Bb
39.4 375 0.520 1.40 84.5 11.9 Bb
41.3 329 0.982 1.47 85.6 14.0 Bb
41.3 353 0.592 1.39 82.0 14.5 Bb
49.9 495 0.891 1.52 110 16.9 Bb
49.6 351 0.966 1.29 121 19.0 Bb
39.5 383 0.654 1.15 101 18.2 Bb
40.5 321 0.701 1.13 104 19.2 Bb
43.4 330 0.852 1.12 177 17.6 Bb
46.3 414 0.936 0.930 116 24.1 Bb
46.6 502 1.70 1.13 209 45.5 Bb
39.7 1031 1.45 0.758 303 47.6 Bb
39.6 295 0.700 1.09 96.4 18.8 Bb
40.4 259 0.725 1.15 115 22.3 Bb
41.4 189 0.690 2.03 64.9 14.9 Bb
42.1 206 0.697 2.51 68.1 14.8 Bb
43.1 211 0.719 2.21 70.4 14.7 Bb
43.1 210 0.737 2.31 72.5 15.5 Bb
45.1 222 0.803 2.03 83.5 13.9 Bb
45.2 217 0.802 1.90 80.8 14.5 Bb

35.3 238 0.799 1.71 71.0 11.6 Bb
41.4 311 1.04 2.18 92.8 11.6 Bb
31.5 483 1.42 1.77 181 10.4 Bb
29.4 280 1.31 1.33 119 11.2 Bb
41.9 247 0.983 1.77 78.2 13.8 Bb
13.2 143 0.0299 0.492 5.55 2.10 Bb
107 719 0.742 1.59 190 39.2 Bb
154 2172 1.26 2.63 390 223 Bb
133 1363 1.15 8.98 140 28.3 Bb

31.5 489 0.476 1.29 124 32.1 Bb
57.1 328 0.693 1.78 89.3 15.7 Bb
44.9 320 0.603 2.04 72.0 15.2 Bb
58.6 446 1.03 2.00 150 18.2 Bb
41.1 266 0.691 2.55 76.7 14.4 Bb
58.0 485 1.01 2.16 192 23.3 Bb
44.6 411 1.22 2.74 129 15.8 Bb
35.3 192 0.830 1.83 58.2 12.3 Bb
37.9 216 0.622 1.96 64.3 13.0 Bb
47.9 673 0.836 2.12 171 16.8 Bb
53.0 718 1.24 2.62 352 21.0 Bb
42.0 374 0.717 1.89 93.9 16.3 Bb
47.5 280 0.664 1.56 91.5 16.6 Bb
43.9 336 1.02 2.23 116 14.6 Bb
20.4 166 0.317 0.776 60.3 4.20 Bb
47.7 428 0.772 2.36 113 24.9 Bb
45.2 795 0.879 1.42 1180 36.6 Bb
51.2 503 0.845 1.71 184 23.5 Bb
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code
Station or OUB Grid 
Cell Sponsor Code

Grab or 
Core Depth 
(cm)

3151-450 PS11-4 SQV05-371 Grab
3151-451 PS11-5 SQV05-375 Grab
3151-452 PS11-6 SQV05-379 Grab
3151-453 PS08-1 SQV05-383 Grab
3151-454 PS08-2 SQV05-387 Grab
3151-455 PS08-3 SQV05-391 Grab
3151-456 PS08-4 SQV05-395 Grab
3151-457 PS08-5 SQV05-399 Grab
3151-458 PS08-6 SQV05-403 Grab
3151-717 PS06-1 SQV05-1058 Grab
3151-718 PS06-2 SQV05-1062 Grab
3151-719 PS06-3 SQV05-1066 Grab
3151-720 PS06-4 SQV05-1070 Grab
3151-721 PS06-5 SQV05-1074 Grab
3151-722 PS06-6 SQV05-1078 Grab
3151-723 PS07-1 SQV05-1082 Grab
3151-724 PS07-2 SQV05-1086 Grab
3151-725 PS07-3 SQV05-1090 Grab
3151-726 PS07-4 SQV05-1094 Grab
3151-727 PS07-5 SQV05-1098 Grab
3151-728 PS07-6 SQV05-1102 Grab

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5
7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

43.9 373 0.694 2.25 99.7 15.4 Bb
41.1 243 0.758 1.65 78.3 13.2 Bb
40.2 228 0.656 1.65 76.7 10.8 Bb
67.1 266 0.787 1.51 83.3 13.2 Bb
36.6 606 0.573 1.68 87.6 20.8 Bb
52.1 418 0.718 4.80 84.3 17.1 Bb
46.8 318 0.700 1.73 77.5 15.9 Bb
42.4 295 0.712 1.82 79.5 15.0 Bb
43.3 257 0.749 1.63 80.8 15.5 Bb
41.9 211 0.762 1.76 64.1 14.7 Bb
42.9 215 0.719 1.68 71.0 15.6 Bb
46.7 278 0.740 1.64 69.9 15.7 Bb
35.2 153 0.329 0.606 37.7 10.1 Bb
39.4 420 0.682 1.49 116 16.1 Bb
34.7 540 1.55 0.987 250 58.8 Bb
30.0 139 0.360 0.717 52.8 8.10 Bb
37.5 179 0.520 1.16 67.6 11.5 Bb
41.6 229 0.749 2.00 88.8 16.8 Bb
39.6 220 0.773 1.94 81.5 14.2 Bb
39.1 189 0.653 2.07 65.0 14.1 Bb
35.9 148 0.444 1.28 50.8 11.3 Bb
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe Mn

MDL 4.0 0.2 0.1 1.0 0.1

RL 13 0.5 0.3 3 0.3
CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

Procedural Blank
Blank 072711        MB 4 U 0.2 U 0.1 U 1.0 U 0.1 U
Blank 072811        MB 4 U 0.2 U 0.103 J 1.14 J 0.1 U
Blank 080111        MB 4 U 0.2 U 0.1 U 1.0 U 0.1 U
Blank 080311 re     MB 4 U 0.2 U 0.1 U 4.03 0.1 U
Blank 080911 R1     MB 4.10 J 0.2 U 0.1 U 1.0 U 0.1 U
Blank 081111        MB 4 U 0.2 U 0.217 J 1.0 U 0.1 U
Blank 081611        MB 4 U 0.2 U 0.1 U 1.0 U 0.1 U

Mean Reagent Blank used to correct As

Laboratory Control Sample Results (Blank Spike)
LCS-072711 LCS 8.72 4.93 4.99 4.58 5.26

Blank 072711        MB 4 U 0.2 U 0.1 U 1.0 U 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 99% 100% 105%

LCS 072811 LCS 4 U 5.15 5.19 91.9 5.41

Blank 072811        MB 4 U 0.2 U 0.103 J 1.14 J 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 103% 102% 108%

LCS 080111 LCS 8.35 5.03 5.07 5.25 5.05

Blank 080111        MB 4 U 0.2 U 0.1 U 1.0 U 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 101% 101% 101%

LCS  080311 LCS 7.88 5.50 5.14 5.46 4.93

Blank 080311 re     MB 4 U 0.2 U 0.1 U 4.03 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 110% 103% 99%

LCS   080911 LCS 10.5 5.21 5.04 3.98 5.39

Blank 080911 R1     MB 4.10 J 0.2 U 0.1 U 1.0 U 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 104% 101% 108%

LCS 081111 LCS 4 U 4.71 4.81 7.85 5.02

Blank 081111        MB 4 U 0.2 U 0.217 J 1.0 U 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 94% 92% 100%

LCS 081611 LCS 4 U 4.72 4.94 4.21 5.11

Blank 081611        MB 4 U 0.2 U 0.1 U 1.0 U 0.1 U
Spike Concentration NS 5 5 NS 5
Percent Recovery 94% 99% 102%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe Mn

MDL 4.0 0.2 0.1 1.0 0.1

RL 13 0.5 0.3 3 0.3
CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

Standard Reference Material (SRM)
PACS-2 072711       SRM 60426 80.8 288 37224 406
PACS-2 072811 SRM 59007 81.5 295 37943 388
PACS-2 080111 SRM 63431 81.0 300 38683 395
PACS-2  080311 SRM 62482 83.7 303 39686 378
PACS-2  080911 SRM 63666 79.3 294 38987 415
PACS-2  081111 SRM 61630 76.6 270 37512 401
PACS-2  081611 SRM 61463 77.1 270 37953 394

Certified or Reference Value 66200 90.7 310 40900 440
Range ± 3200 ± 4.6 ± 12 ± 600 ± 19
% Recovery 91% 89% 93% 91% 92%
% Recovery 89% 90% 95% 93% 88%
% Recovery 96% 89% 97% 95% 90%
% Recovery 94% 92% 98% 97% 86%
% Recovery 96% 87% 95% 95% 94%
% Recovery 93% 84% 87% 92% 91%
% Recovery 93% 85% 87% 93% 89%

Matrix Spike Results
3151-452 MS2 MS NS 108 165 NS 461

3151-452 PS11-6 SQV05-379 Grab 4/27/2011 75.03 58606 81.4 139 33909 434
Spike Concentration, MS NS 26.7 26.7 NS NS
Percent Recovery, MS NS 98% 97% NS NS

3151-439 MS2 MS NS 93.8 154 NS 444

3151-439 PS10-5 SQV05-327 Grab 4/27/2011 87.33 49598 66.8 130 29835 419
Spike Concentration, MS NS 25.1 25.1 NS NS
Percent Recovery, MS NS 108% 99% NS NS

3151-327 MS2 MS NS 102 177 NS 443

3151-327 PS10 SQV05-153 0-3cm 4/27/2011 78.98 60135 79.9 156 33353 420
Spike Concentration, MS NS 25.1 25.1 NS NS
Percent Recovery, MS NS 90% 84% NS NS

3151-350 MS2 MS NS 122 249 NS 473

3151-350 PS08 SQV05-212 19-25cm 4/27/2011 58.93 58912 100 239 37106 456
Spike Concentration, MS NS 24.1 24.1 NS NS
Percent Recovery, MS NS 92% 42% N NS NS

3151-458 MS2 MS NS 111 193 NS 509

3151-458 PS08-6 SQV05-403 Grab 4/27/2011 75.94 63059 88.6 169 36194 480
Spike Concentration, MS NS 23.7 23.7 NS NS
Percent Recovery, MS NS 93% 100% NS NS
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS IN SEDIMENT, Dry Weight
(360) 681-4564 (concentrations in µg/g dry wt)

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Collection 
Date

Percent 
Moisture Al Cr Cu Fe Mn

MDL 4.0 0.2 0.1 1.0 0.1

RL 13 0.5 0.3 3 0.3
CAS No. 7429-90-5 7440-47-3 7440-50-8 7439-89-6 7439-96-5

Matrix Spike Results
3151-607 MS2 MS NS 64 48 NS 410

3151-607 P7-T8-2 SQV06-035 grab 4/22/2011 27.66 58484 47.3 29.8 20118 371
Spike Concentration, MS NS 23.3 23.3 NS NS
Percent Recovery, MS NS 70% 78% NS NS

3151-724 MS2 MS NS 122 127 NS 485

3151-724 PS07-2 SQV05-1086 Grab 4/29/2011 61.97 60192 75.1 102 29607 448
Spike Concentration, MS NS 26.1 26.1 NS NS
Percent Recovery, MS NS 181% N 95% NS NS

Replicate Analysis Results
3151-236 R1 Pier 7 Drum-ESQV04-008 grab 3/17/2011 60.11 56952 89.7 129 31262 461
3151-236 R2 DUP 54705 91.6 120 29325 452

MEAN 55828 90.7 124.7 30294 456
RPD 4% 2% 8% 6% 2%

3151-433 R1 PS09-5 SQV05-303 Grab 4/27/2011 71.17 58914 99.5 263 35245 462
3151-433 DUP DUP 59366 109 285 35630 480

MEAN 59140 104 274 35437 471
RPD 1% 9% 8% 1% 4%

3151-320 R1 PS03 SQV05-123 19-25cm 4/27/2011 66.50 65847 110 287 38817 482
3151-320 R2 DUP 64119 107 277 37923 473

MEAN 64983 109 282 38370 478
RPD 3% 3% 3% 2% 2%

3151-341 R1 PS11 SQV05-191 6-9cm 4/27/2011 73.80 60147 86.8 148 36298 530
3151-341 R2 DUP 60754 87.0 205 36518 536

MEAN 60451 86.9 177 36408 533
RPD 1% 0% 33% * 1% 1%

3151-802 R1 PS07 SQV05-1040 3-6cm 4/29/2011 74.79 62306 78.6 141 34728 452
3151-802 R2 DUP 61927 81.0 142 34852 448

MEAN 62117 79.8 142 34790 450
RPD 1% 3% 0% 0% 1%

3151-599 R1 P7-T6-5 SQV06-027 grab 4/22/2011 47.66 61253 78.8 82.0 29144 450
3151-599 R2 DUP 61593 74.5 93.1 30033 466

MEAN 61423 76.6 87.5 29589 458
RPD 1% 6% 13% 3% 4%
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BATTELLE MARINE SCIENCES LABORATORIE
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Procedural Blank
Blank 072711        MB
Blank 072811        MB
Blank 080111        MB
Blank 080311 re     MB
Blank 080911 R1     MB
Blank 081111        MB
Blank 081611        MB

Mean Reagent Blank used to correct As

Laboratory Control Sample Results (Blank Spike)
LCS-072711 LCS

Blank 072711        MB
Spike Concentration
Percent Recovery

LCS 072811 LCS

Blank 072811        MB
Spike Concentration
Percent Recovery

LCS 080111 LCS

Blank 080111        MB
Spike Concentration
Percent Recovery

LCS  080311 LCS

Blank 080311 re     MB
Spike Concentration
Percent Recovery

LCS   080911 LCS

Blank 080911 R1     MB
Spike Concentration
Percent Recovery

LCS 081111 LCS

Blank 081111        MB
Spike Concentration
Percent Recovery

LCS 081611 LCS

Blank 081611        MB
Spike Concentration
Percent Recovery

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5
7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

0.3 U 0.2 U 0.002 U 0.00613 J 0.003 U 18.8
0.3 U 0.371 J 0.002 U 0.00438 J 0.003 U 17.3
0.3 U 0.2 U 0.002 U 0.003 U 0.003 U 21.5
0.3 U 0.256 J 0.002 U 0.003 U 0.003 U 19.7
0.3 U 0.381 J 0.00532 J 0.00633 J 0.003 U 19.9
0.3 U 0.2 U 0.002 U 0.00587 J 0.003 U 19.7
0.3 U 0.2 U 0.002 U 0.003 U 0.003 U 15.4

18.9

4.80 4.87 4.59 4.78 4.98 24.7

0.3 U 0.2 U 0.002 U 0.00613 J 0.003 U 18.8
5 5 5 5 5 5

96% 97% 92% 95% 100% 118%

11.8 5.05 4.52 4.76 4.82 23.2

0.3 U 0.371 J 0.002 U 0.00438 J 0.003 U 17.3
5 5 5 5 5 5

236% N 94% 90% 95% 96% 118%

4.96 4.89 4.83 5.14 5.15 27.3

0.3 U 0.2 U 0.002 U 0.003 U 0.003 U 21.5
5 5 5 5 5 5

99% 98% 97% 103% 103% 116%

5.40 5.46 5.02 5.30 5.38 27.9

0.3 U 0.256 J 0.002 U 0.003 U 0.003 U 19.7
5 5 5 5 5 5

108% 104% 100% 106% 108% 164% N

5.05 4.97 4.59 4.93 5.10 25.1

0.3 U 0.381 J 0.00532 J 0.00633 J 0.003 U 19.9
5 5 5 5 5 5

101% 92% 92% 98% 102% 104%

4.93 4.81 4.74 4.84 4.95 24.6

0.3 U 0.2 U 0.002 U 0.00587 J 0.003 U 19.7
5 5 5 5 5 5

99% 92% 95% 97% 99% 98%

5.09 5.43 4.48 4.96 4.93 21.2

0.3 U 0.2 U 0.002 U 0.003 U 0.003 U 15.4
5 5 5 5 5 5

102% 105% 90% 99% 99% 116%

Page 4 of 6
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BATTELLE MARINE SCIENCES LABORATORIE
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Standard Reference Material (SRM)
PACS-2 072711       SRM
PACS-2 072811 SRM
PACS-2 080111 SRM
PACS-2  080311 SRM
PACS-2  080911 SRM
PACS-2  081111 SRM
PACS-2  081611 SRM

Certified or Reference Value
Range
% Recovery
% Recovery
% Recovery
% Recovery
% Recovery
% Recovery
% Recovery

Matrix Spike Results
3151-452 MS2 MS

3151-452 PS11-6 SQV05-379 Grab
Spike Concentration, MS
Percent Recovery, MS

3151-439 MS2 MS

3151-439 PS10-5 SQV05-327 Grab
Spike Concentration, MS
Percent Recovery, MS

3151-327 MS2 MS

3151-327 PS10 SQV05-153 0-3cm
Spike Concentration, MS
Percent Recovery, MS

3151-350 MS2 MS

3151-350 PS08 SQV05-212 19-25cm
Spike Concentration, MS
Percent Recovery, MS

3151-458 MS2 MS

3151-458 PS08-6 SQV05-403 Grab
Spike Concentration, MS
Percent Recovery, MS

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5
7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

33.5 344 1.12 2.08 175 27.3 Bb
34.1 361 1.09 2.16 170 25.0 Bb
33.6 353 1.60 2.36 178 25.9 Bb
35.3 367 1.11 2.07 182 24.9 Bb
35.3 341 1.71 2.59 182 25.8 Bb
32.1 336 1.17 2.23 177 26.3 Bb
32.7 339 1.06 2.15 172 23.6 Bb

39.5 364 1.22 2.11 183 26.2
± 2.3 ± 23 ± 0.14 ± 0.15 ± 8 ± 1.5
85% 94% 92% 99% 96% 104%
86% 99% 89% 102% 93% 95%
85% 97% 131% & 112% 97% 99%
89% 101% 91% 98% 99% 95%
89% 94% 140% & 123% & 99% 98%
81% 92% 96% 106% 97% 100%
83% 93% 87% 102% 94% 90%

66.4 259 2.34 3.51 107 40.7 Bb

40.2 228 0.656 1.65 76.7 10.8 Bb
26.7 26.7 1.81 1.81 26.7 26.7

98% 114% 93% 103% 113% 112%

58.7 221 2.32 3.69 88.1 39.5 Bb

35.3 192 0.830 1.83 58.2 12.3 Bb
25.1 25.1 2.01 2.01 25.1 25.1

93% 118% 74% 93% 119% 108%

64.6 242 2.50 3.85 96.8 41.0 Bb

41.5 225 0.679 1.73 72.7 17.6 Bb
25.1 25.1 2.01 2.01 25.1 25.1

92% 70% 91% 105% 96% 93%

73.4 374 2.83 3.27 138 39.9 Bb

49.6 351 0.966 1.29 121 19.0 Bb
24.1 24.1 2.04 2.04 24.1 24.1

99% 96% 91% 97% 71% 87%

66.3 282 2.63 3.56 104 38.0 Bb

43.3 257 0.749 1.63 80.8 15.5 Bb
23.7 23.7 1.95 1.95 23.7 23.7

97% 106% 96% 99% 98% 95%

Page 5 of 6
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BATTELLE MARINE SCIENCES LABORATORIE
Jill Brandenberger, Project Manager
1529 West Sequim Bay Rd.
Sequim, Washington  98382
(360) 681-4564

MSL Code

Station or 
OUB Grid 

Cell
Sponsor 

Code
Depth 
(cm)

Matrix Spike Results
3151-607 MS2 MS

3151-607 P7-T8-2 SQV06-035 grab
Spike Concentration, MS
Percent Recovery, MS

3151-724 MS2 MS

3151-724 PS07-2 SQV05-1086 Grab
Spike Concentration, MS
Percent Recovery, MS

Replicate Analysis Results
3151-236 R1 Pier 7 Drum-ESQV04-008 grab
3151-236 R2 DUP

MEAN
RPD

3151-433 R1 PS09-5 SQV05-303 Grab
3151-433 DUP DUP

MEAN
RPD

3151-320 R1 PS03 SQV05-123 19-25cm
3151-320 R2 DUP

MEAN
RPD

3151-341 R1 PS11 SQV05-191 6-9cm
3151-341 R2 DUP

MEAN
RPD

3151-802 R1 PS07 SQV05-1040 3-6cm
3151-802 R2 DUP

MEAN
RPD

3151-599 R1 P7-T6-5 SQV06-027 grab
3151-599 R2 DUP

MEAN
RPD

ENVVEST Sinclair and Dyes Inlet
2011 Sediment Verification Study

METALS IN SEDIMENT, Dry Weight
(concentrations in µg/g dry wt)

Ni Zn Ag Cd Pb As

0.3 0.2 0.002 0.003 0.003 0.2

1.0 0.7 0.006 0.01 0.01 0.5
7440-02-0 7440-66-6 7440-22-4 7440-43-9 7439-92-1 7440-38-2

41.4 164 1.92 2.55 49.6 26.4 Bb

23.7 149 0.154 0.677 24.0 6.50 Bb
23.3 23.3 1.97 1.97 23.3 23.3

76% 65% N 90% 95% 110% 85%

60.0 205 2.34 3.18 92.3 38.0

37.5 179 0.520 1.16 67.6 11.5 Bb
26.1 26.1 1.93 1.93 26.1 26.1

86% 100% 94% 105% 95% 102%

38.0 334 0.521 2.10 118 11.5 Bb
44.7 451 0.500 1.63 99.2 9.20 Bb

41.3 392 0.511 1.87 109 10.4
16% 30% 4% 25% 17% 22%

57.1 328 0.693 1.78 89.3 15.7 Bb
52.3 404 0.817 1.94 88.0 21.5 Bb

54.7 366 0.755 1.86 88.7 18.6
9% 21% 16% 9% 1% 31% *

54.4 323 2.00 2.36 154 19.3 Bb
52.8 317 2.03 2.30 155 18.2 Bb

53.6 320 2.02 2.33 155 18.8
3% 2% 1% 3% 1% 6%

45.6 235 0.606 1.62 68.0 16.2 Bb
44.4 232 0.648 1.53 65.6 17.1 Bb

45.0 233 0.627 1.58 66.8 16.7
3% 1% 7% 6% 4% 5%

42.1 206 0.697 2.51 68.1 14.8 Bb
41.0 205 0.720 2.39 71.1 14.4 Bb

41.5 206 0.709 2.45 69.6 14.6
3% 1% 3% 5% 4% 3%

36.6 182 0.456 1.15 55.4 10.7 Bb
36.3 194 0.478 1.22 126 11.3 Bb

36.4 188 0.467 1.19 90.7 11.0
1% 6% 5% 6% 78% * 5%
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QA/QC NARRATIVE 

2011 SQV 01, 04, 05, and 06 (partial)    Page 1 of 4 

PROJECT: 2011 Sediment Verification Study: SQV01 2011 Storm Drains, SQV04 Pier 7 Drums, 
SQV05 (partial) Grabs and Clear Cores, SQV06 Pier 7 Transects  
 

PARAMETER: Silver (Ag), aluminum (Al), arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), 
iron (Fe), manganese (Mn), nickel (Ni), lead (Pb), and zinc (Zn) 
Mercury (Hg) is reported separately. 
 

LABORATORY: Pacific Northwest National Laboratory (PNNL), Battelle Marine Sciences Laboratory 
(MSL), Sequim, Washington 
 

MATRIX: SQV01: 2011 Storm Drain Grabs (sediment) 
SQV04: Pier 7 Surface sediment grabs (to fill a 50 gallon drum) 
SQV05: Surface sediment grabs (0-6 cm) and Clear Cores 0-25 cm, subsectioned at 3 

then 6 cm intervals 
SQV06: Pier 7 Transects Surface Grabs (0-10cm) 
  

SAMPLE CUSTODY 
AND PROCESSING: 

Sediment samples were collected as described in the sampling and analysis plan 
(Johnston et al. 2011). A brief description of each sample type is provided below.  
 
SQV01 – 2011 Storm Drain 
Three sediment samples were collected by Taylor/TEC from three separate storm drain 
located in the Puget Sound Naval Shipyard and Inter mediate Maintenance Facility 
(PSNS&IMF). This effort was conducted in collaboration with the Non-Dry Dock 
Stormwater Project (see QAPP Taylor Associates, Inc. and Pacific Northwest National 
Laboratory 2011). The samples were collected in 8oz precleaned glass jars by scooping 
available sediment from the storm drain. They were hand delivered by Taylor/TEC to 
the Navy and then MSL on 04/28/2011. The samples were split for metals and grain 
size analyses. The metals splits were archived frozen (<-20˚C) until lyophilization.  
 
SQV04- Pier 7 Drum 
Five samples were collected from the Pier 7 Drum sampling conducted by the Navy on 
03/17/2011. The samples were hand delivered to MSL on 03/24/11. The samples were 
split for metals, organics, grain size, and screening analyses. The metals splits were 
archived frozen (<-20˚C) until lyophilization. 
 
SQV05(partial)-  Clear Cores, and Grab Samples April 2011 
The SQV05 sediment samples were collected at PSNS&IMF by the U.S. Navy and 
MSL on 04/27/11 and 04/29/11 (see QAPP Johnston et al. 2011). Three types of 
samples were collected by Navy divers: 1) squeeze core for porewater and sediment 
(reported separately), 2) clear cores, and 3) surface grabs (0-6cm). The clear cores 
consisted of a 40 cm cellulose acetate butyrate (CAB) plastic core tube with a 5.5 cm 
I.D. One clear core was collected at each of the eight sampling locations and one 
duplicate core was collected. The core was extruded and sub-sectioned at the following 
intervals: 0-3cm, 3-6cm, 6-9cm, 9-13cm, 13-19cm, and 19-25cm. Six sediment grabs 
were collected from the eight sampling locations using 16 oz amber glass jars that were 
precleaned for organics and metals. The samples were split for metals, organics, grain 
size, and screening analyses. The metals splits were archived frozen (<-20˚C) until 
lyophilization.    
 
Table 1 lists the measurement quality criteria, method detection limits (MDL), and 
reporting limits (RL) for each metal. 
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Table 1 Measurement quality criteria 
 
 
Analyte 

 
 

Analytical 
Method 

 
 

Spike Range 
of Recovery 

 
 
SRM Accuracy 

 
 

Relative 
Precision 

Achieved 
Detection 
Limit (1) 

(µg/g dry wt.) 

Reporting 
Limit (2) 

(µg/g dry wt.) 

Ag ICP-MS 70-130% ≤20% PD ≤30% RPD 0.002 0.006 
As ICP-MS 70-130% ≤20% PD ≤30% RPD 0.2 0.5 
Al ICP-OES 70-130% ≤20% PD ≤30% RPD 4 13 
Cd ICP-MS 70-130% ≤20% PD ≤30% RPD 0.003 0.01 
Cr ICP-OES 70-130% ≤20% PD ≤30% RPD 0.2 0.5 
Cu ICP-OES 70-130% ≤20% PD ≤30% RPD 0.1 0.3 
Fe ICP-OES 70-130% ≤20% PD ≤30% RPD 1 3 
Mn ICP-OES 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 0.003 0.01 
Zn ICP-OES 70-130% ≤20% PD ≤30% RPD 0.2 0.7 
(1) Reported from the annually verified Sediment MDL summary. 
(2) Determined as 3.18 times achieved MDL 
 

METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sediment samples were analyzed for silver (Ag), aluminum (Al), arsenic (As), cadmium 
(Cd), chromium (Cr), copper (Cu), iron (Fe), manganese (Mn), 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. The sediment were digested following the total dissolution method 
followed by boric acid neutralization. In brief,  an approximately 400-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 130ºC (±10ºC) 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, Cu, Fe, Mn, Ni, and Zn using inductively 
coupled plasma optical emissions spectroscopy (ICP-OES) according to Battelle SOP MSL-
I-033, Determination of Elements in Aqueous and Digestate Samples by ICP-OES.  This 
procedure is based on two methods modified and adapted for analysis of low level samples: 
EPA Method 6010B and 200.7. 
 
Digested samples were analyzed for Ag, As, Cd, and Pb using inductively coupled plasma-
mass spectrometry (ICP-MS) according to Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  All results were reported in units 
of µg/g on a dry-weight basis. 
 

HOLDING 
TIMES: 

The recommended holding time for the reported analytes in sediment is one year frozen.  
The sediment samples were digested within the one year holding time.     
 

DETECTION 
LIMITS: 

Analytical results were reported to laboratory achieved detection limits derived from the 
annually verified 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.  
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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.  
 
b     Reagent blank corrected using mean reagent blank concentration. 
  

METHOD 
BLANKS: 

Seven method blanks were analyzed with the sediment samples. All metals were either not 
detected or detected below the reporting limit (RL) with the exception of one replicate of Fe 
(4.03) and the As. All Fe sample concentrations are at least 10x the RL; the detected blank 
should have no impact on the field concentrations. The boric acid used to neutralize the 
digestion contained an average of 18.9 µg/g As. The As data were blank corrected. The 
impact to the data usability is negligible. The contamination was systematic and not random, 
therefore, the data could be corrected using the mean reagent blank and quality control 
samples demonstrate the data quality was not impacted by the contamination. The data are 
flagged to represent the correction, but are not considered impacted. All other data were not 
blank corrected.     
 

LABORATORY 
CONTROL 
SAMPLE 
ACCURACY: 

Seven  laboratory control samples were analyzed with the samples. The LCS recoveries 
were within the QC acceptance criterion of ± 30% recovery for all metals except one LCS 
for Ni (236%) and one LCS for As (164%). The accuracy of  Ni and As were demonstrated 
by the other quality control samples including the standard reference material (SRM) and 
matrix spikes (MS). There are no LCS results reported for Al and Fe. 
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

The marine SRM analyzed with the sediment samples was PACS-2. The SRM accuracy was 
expressed as the percent recovery between the determined concentration and the certified or 
reference value. The percent recoveries were within the QC acceptance criterion of 80-120% 
for all metals, except two replicates for Ag (131% and 140%) and one replicate for Cd 
(123%). Other measures of accuracy were within the QC criterion; therefore, no further 
corrective action was taken.    
 

MATRIX SPIKE 
ACCURACY: 

Matrix spike recoveries were within the QC acceptance criterion of 70-130% recovery for 
all metals of concern except one MS for each Cu (42%), Cr (181%), and Zn (65%). In each 
case, the spiking level was insufficient relative to the native sample concentration. The 
samples were not spiked for Al, Fe, or Mn due to the high native sample concentrations. 
Acceptable accuracy was demonstrated by the LCS for Mn and SRM for all three metals.  
 

LABORATORY 
PRECISION: 

Laboratory precision was evaluated by laboratory duplicates and was expressed as the 
relative percent difference (RPD) of replicate results. The RPD values were within the QC 
criterion of ≤30% RPD except one replicate for As (31%), one for Cu (33%), and one for Pb 
(78%). The high RPDs were attributed to sample heterogeneity and not a lack of precision in 
the laboratory method. Other RPDs for these metals were within the criterion.     
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BATTELLE MARINE SCIENCE LABORATORIES Sediment Quality Evaluation (SQV)
1529 West Sequim Bay Road ENVVEST 2010-2011
Sequim, Washington  98382-9099 Mercury in Sediment
360/681-4564 UNITS:  µg/G, dry wt.

Station Core Segment Sample Type MSL Code Batch ID
Digest 

Weight (g) Hg

Instrument: HYDRA-AA 1

Laboratory Achieved Detection Limits 0.00570
Seawater Reporting Limit (MDL* 3.18) 0.0181
1500-G24 Composite 3151-27 72611 0.398 0.769
PQ1 Fine (<65 um) 3151-110a 20111 0.0215 0.993
PQ1 Fine (<65 um) 3151-110b 20111 0.0215 1.23
PQ1 Fine (<65 um) 3151-110c 20111 0.0230 0.892
PQ1 Coarse 3151-110 20111 0.0266 0.503
PQ2 Fine (<65 um) 3151-111a 20111 0.0208 2.57
PQ2 Fine (<65 um) 3151-111b 20111 0.0223 2.22
PQ2 Fine (<65 um) 3151-111c 20111 0.0204 2.17
PQ2 Coarse 3151-111 20111 0.0226 2.80
DD6-1 Bulk 3151-112a 20111 0.0183 0.373
DD6-1 Bulk 3151-112b 20111 0.0413 0.371
DD6-1 Bulk 3151-112c 20111 0.0404 0.381
DD6-4 Bulk 3151-113a 20111 0.0214 0.379
DD6-4 Bulk 3151-113b 20111 0.0428 0.503
DD6-4 Bulk 3151-113c 20111 0.0424 0.403
DD6-4 Bulk 3151-113d 20111 0.0419 0.387
DD6-7 Bulk 3151-114a 20111 0.0216 0.434
DD6-7 Bulk 3151-114b 20111 0.0433 0.418
DD6-7 Bulk 3151-114c 20111 0.0424 0.437
PSNS Pier 7 Drum-M Grab 3151-234 72911 0.310 0.549
PSNS Pier 7 Drum-N Grab 3151-235 72911 0.302 1.58
PSNS Pier 7 Drum-E Grab 3151-236 R1 72911 0.296 1.18
PSNS Pier 7 Drum-W Grab 3151-237 72911 0.375 0.271
PSNS Pier 7 Drum-S Grab 3151-238 72911 0.358 0.360
PS03 0-3cm Squeeze Core 3151-280 72611 0.400 0.836
PS03 3-6cm Squeeze Core 3151-281 72611 0.406 1.25
PS03 6-9cm Squeeze Core 3151-282 72611 0.395 1.44
PS03 9-13cm Squeeze Core 3151-283 72611 0.405 1.71
PS03 13-19cm Squeeze Core 3151-284 72611 0.404 1.44
PS03 19-25cm Squeeze Core 3151-285 72611 0.398 2.02
PS09 0-3cm Squeeze Core 3151-286 72611 0.409 0.800
PS09 3-6cm Squeeze Core 3151-287 72611 0.422 1.10
PS09 6-9cm Squeeze Core 3151-288 R1 72611 0.391 1.07
PS09 9-13cm Squeeze Core 3151-289 72611 0.398 1.06
PS09 13-19cm Squeeze Core 3151-290 72611 0.405 1.27
PS09 19-25cm Squeeze Core 3151-291 72611 0.407 1.46
PS03 0-3cm Clear Core 3151-315 80411 0.314 1.78
PS03 3-6cm Clear Core 3151-316 80411 0.317 0.913
PS03 6-9cm Clear Core 3151-317 80411 0.297 1.49
PS03 9-13cm Clear Core 3151-318 80411 0.306 1.67
PS03 13-19cm Clear Core 3151-319 80411 0.294 1.71
PS03 19-25cm Clear Core 3151-320 R1 80411 0.299 1.87
PS09 0-3cm Clear Core 3151-321 80411 0.308 0.907
PS09 3-6cm Clear Core 3151-322 80411 0.288 1.79
PS09 6-9cm Clear Core 3151-323 80411 0.307 1.22
PS09 9-13cm Clear Core 3151-324 80411 0.312 1.98
PS09 13-19cm Clear Core 3151-325 80411 0.295 1.88
PS09 19-23cm Clear Core 3151-326 80411 0.315 2.06
PS10 0-3cm Clear Core 3151-327 80411 0.293 0.787
PS10 3-6cm Clear Core 3151-328 80411 0.305 0.810
PS10 6-9cm Clear Core 3151-329 80411 0.300 0.890
PS10 9-13cm Clear Core 3151-330 80411 0.301 1.19
PS10 13-19cm Clear Core 3151-331 80411 0.306 4.70
PS10 19-25cm Clear Core 3151-332 80411 0.293 10.6
PS10.1 0-3cm Clear Core 3151-333 80411 0.296 1.24
PS10.1 3-6cm Clear Core 3151-334 80411 0.308 1.08
PS10.1 6-9cm Clear Core 3151-335 81011 0.310 1.62
PS10.1 9-13cm Clear Core 3151-336 81011 0.300 3.90
PS10.1 13-19cm Clear Core 3151-337 81011 0.298 3.20
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BATTELLE MARINE SCIENCE LABORATORIES Sediment Quality Evaluation (SQV)
1529 West Sequim Bay Road ENVVEST 2010-2011
Sequim, Washington  98382-9099 Mercury in Sediment
360/681-4564 UNITS:  µg/G, dry wt.

Station Core Segment Sample Type MSL Code Batch ID
Digest 

Weight (g) Hg

Instrument: HYDRA-AA 1

PS10.1 19-24cm Clear Core 3151-338 81011 0.305 2.28
PS11 0-3cm Clear Core 3151-339 81011 0.321 0.819
PS11 3-6cm Clear Core 3151-340 81011 0.288 0.852
PS11 6-9cm Clear Core 3151-341 R1 81011 0.298 0.702
PS11 9-13cm Clear Core 3151-342 81011 0.304 0.741
PS11 13-19cm Clear Core 3151-343 81011 0.297 0.710
PS11 19-25cm Clear Core 3151-344 81011 0.296 1.05
PS08 0-3cm Clear Core 3151-345 81011 0.315 2.71
PS08 3-6cm Clear Core 3151-346 81011 0.320 0.995
PS08 6-9cm Clear Core 3151-347 81011 0.302 0.785
PS08 9-13cm Clear Core 3151-348 81011 0.312 0.909
PS08 13-19cm Clear Core 3151-349 81011 0.292 0.874
PS08 19-25cm Clear Core 3151-350 81011 0.300 1.02
PS06 0-3cm Clear Core 3151-789 81011 0.316 0.705
PS06 3-6cm Clear Core 3151-790 81011 0.301 0.651
PS06 6-9cm Clear Core 3151-791 81011 0.317 0.940
PS06 9-13cm Clear Core 3151-792 81011 0.307 0.739
PS06 13-19cm Clear Core 3151-793 81611 0.290 1.25
PS06 19-25cm Clear Core 3151-794 81611 0.310 1.24
PS06DUP 0-3cm Clear Core 3151-795 81611 0.295 0.699
PS06DUP 3-6cm Clear Core 3151-796 81611 0.298 0.785
PS07 0-3cm Clear Core 3151-801 81611 0.292 0.583
PS07 3-6cm Clear Core 3151-802 R1 81611 0.294 0.584
PS07 6-9cm Clear Core 3151-803 81611 0.289 0.560
PS07 9-13cm Clear Core 3151-804 81611 0.299 0.730
PS07 13-19cm Clear Core 3151-805 81611 0.304 0.738
PS07 19-25cm Clear Core 3151-806 81611 0.302 0.787
PS03-1 0-6cm grab 3151-423 72911 0.300 4.57
PS03-2 0-6cm grab 3151-424 72911 0.312 5.36
PS03-3 0-6cm grab 3151-425 72911 0.327 3.43
PS03-4 0-6cm grab 3151-426 72911 0.307 4.72
PS03-5 0-6cm grab 3151-427 72911 0.291 5.62
PS03-6 0-6cm grab 3151-428 80111 0.304 1.00
PS09-1 0-6cm grab 3151-429 80111 0.306 3.41
PS09-2 0-6cm grab 3151-430 80111 0.284 5.13
PS09-3 0-6cm grab 3151-431 80111 0.270 7.79
PS09-4 0-6cm grab 3151-432 80111 0.319 3.52
PS09-5 0-6cm grab 3151-433 R1 80111 0.302 5.41
PS09-6 0-6cm grab 3151-434 80111 0.280 5.63
PS10-1 0-6cm grab 3151-435 80111 0.303 6.73
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BATTELLE MARINE SCIENCE LABORATORIES Sediment Quality Evaluation (SQV)
1529 West Sequim Bay Road QC Sample Results for CVAF
Sequim, Washington  98382-9099 ENVVEST 2010-2011
360/681-4564 Mercury in Sediment

UNITS:  µg/G, dry wt.
Station Core Segment Sample Type Matrix MSL Code Hg Batch ID

Instrument: HYDRA-AA 1

Laboratory Achieved Detection Limits 0.00570
Reporting Limit (MDL* 3.18) 0.0181

METHOD BLANKS
MB-1 Sediment Method Blank 0.0010 U 20111
MB-2 Sediment BLANK R2 0.0057 U 72611
MB-3 Sediment Blank 072711 0.0092 J 72911
MB-4 Sediment Blank 072811 0.0057 U 80111
MB-5 Sediment Blank 080111 0.0100 J 80411
MB-6 Sediment Blank  080311 0.0057 U 81011
MB-7 Sediment Blank  080911 0.0237 81611
MB-8 Sediment Blank  081111 0.0057 U 81611
MB-9 Sediment Blank  081511 0.0245 81811
MB-10 Sediment Blank  081611 0.0150 J 81911

LABORATORY CONTROL SAMPLES
LCS (1) Sediment OPR 0.368 20111

Spike Level 0.372
Percent Recovery 99% 20111

LCS (2) Sediment BS R2 1.49 72611

Spike Level 1.55
Percent Recovery 96% 72611

LCS (3) Sediment LCS-072711 1.96 72911
LCS (4) Sediment LCS 072811 1.93 80111
LCS (5) Sediment LCS 080111 1.93 80411
LCS (6) Sediment LCS  080311 2.01 81011
LCS (7) Sediment LCS 081111 1.88 81611
LCS (8) Sediment LCS 080911 2.00 81611
LCS (9) Sediment LCS 081511 2.03 81811

Sediment LCS 081611 2.14 81911

Spike Level 2.00
Percent Recovery 98% 72911

96% 80111
97% 80411

100% 81011
94% 81611

100% 81611
102% 81811
107% 81911

QC Results Hg Page 1 of 4
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BATTELLE MARINE SCIENCE LABORATORIES Sediment Quality Evaluation (SQV)
1529 West Sequim Bay Road QC Sample Results for CVAF
Sequim, Washington  98382-9099 ENVVEST 2010-2011
360/681-4564 Mercury in Sediment

UNITS:  µg/G, dry wt.
Station Core Segment Sample Type Matrix MSL Code Hg Batch ID

Instrument: HYDRA-AA 1

MATRIX SPIKE RESULTS
DD6-1 Bulk Sediment 3151-112a 0.373 20111

3151-112MS 2.99 20111
3151-112MSD 3.19

Spiking Level, MS 2.63
Spiking Level, MSD 2.82

Percent Recovery, MS 100%
Percent Recovery, MSD 100%

RPD 0.4%

1500-G24 Composite Sediment 3151-27 0.769 72611
3151-27 MS 2.17 72611

3151-27 MSD 2.16 72611
Spiking Level, MS 1.54

Spiking Level, MSD 1.54
Percent Recovery, MS 91%

Percent Recovery, MSD 90%

RPD 0.8%

PS10 0-3cm Clear Core Sediment 3151-327 0.787 80411
3151-327 MS1 5.91 80411

Spiking Level, MS 5.03
Percent Recovery, MS 102%

PS08 19-25cm Clear Core Sediment 3151-350 1.02 81011
3151-350 MS1 6.30 81011
Spiking Level, MS 5.10

Percent Recovery, MS 103%

PS10-5 0-6cm grab Sediment 3151-439R1 5.98 80111
3151-439 MS1 7.98 80111
Spiking Level, MS 2.01

Percent Recovery, MS 100%

PS11-6 0-6cm grab Sediment 3151-452 5.67 72911
3151-452 MS1 7.30 72911
Spiking Level, MS 1.81

Percent Recovery, MS 90%

PS08-6 0-6cm grab Sediment 3151-458 5.77 81611
3151-458 MS1 10.8 81611
Spiking Level, MS 4.87

Percent Recovery, MS 102%

P7-T3-3 PIER 7 Transects grab Sediment 3151-583 0.734 81811
3151-583 MS1 5.74 81811
Spiking Level, MS 4.82

Percent Recovery, MS 104%

P7-T8-2 PIER 7 Transects grab Sediment 3151-607 0.166 81911
3151-607 MS1 5.27 81911
Spiking Level, MS 4.93

Percent Recovery, MS 104%

PS07-2 0-6cm grab Sediment 3151-724 0.453 81611
3151-724 MS1 5.31 81611
Spiking Level, MS 4.82

Percent Recovery, MS 101%
QC Results Hg Page 2 of 4
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BATTELLE MARINE SCIENCE LABORATORIES Sediment Quality Evaluation (SQV)
1529 West Sequim Bay Road QC Sample Results for CVAF
Sequim, Washington  98382-9099 ENVVEST 2010-2011
360/681-4564 Mercury in Sediment

UNITS:  µg/G, dry wt.
Station Core Segment Sample Type Matrix MSL Code Hg Batch ID

Instrument: HYDRA-AA 1

REPLICATE PRECISION
PQ1 Fine (<65 um) 3151-110a 0.993 20111
PQ1 Fine (<65 um) 3151-110b 1.23 20111
PQ1 Fine (<65 um) 3151-110c 0.892 20111

Mean 1.04
RSD 17%

PQ2 Fine (<65 um) 3151-111a 2.57 20111
PQ2 Fine (<65 um) 3151-111b 2.22 20111
PQ2 Fine (<65 um) 3151-111c 2.17 20111

Mean 2.32
RSD 9%

DD6-1 Bulk 3151-112a 0.373 20111
DD6-1 Bulk 3151-112b 0.371 20111
DD6-1 Bulk 3151-112c 0.381 20111

Mean 0.375
RSD 1%

DD6-4 Bulk 3151-113a 0.379 20111
DD6-4 Bulk 3151-113b 0.503 20111
DD6-4 Bulk 3151-113c 0.403 20111
DD6-4 Bulk 3151-113d 0.387 20111

Mean 0.418
RSD 14%

DD6-7 Bulk 3151-114a 0.434 20111
DD6-7 Bulk 3151-114b 0.418 20111
DD6-7 Bulk 3151-114c 0.437 20111

Mean 0.430
RSD 2%

PSNS Pier 7 Drum-E Grab 3151-236 R1 1.18 72911
PSNS Pier 7 Drum-E Grab 3151-236 R2 1.27 72911

Mean 1.22
RPD 7%

PS03 19-25cm Clear Core 3151-320 R1 1.87 80411
PS03 19-25cm Clear Core 3151-320 R2 1.87 80411

Mean 1.87
RPD 0%

PS09 6-9cm Squeeze Core 3151-288 R1 1.07 72611
PS09 6-9cm Squeeze Core 3151-288 R2 0.960 72611

Mean 1.02
RPD 11%

PS11 6-9cm Clear Core 3151-341 R1 0.702 81011
PS11 6-9cm Clear Core 3151-341 R2 0.757 81011

Mean 0.729
RPD 7%

PS09-5 0-6cm grab 3151-433 R1 5.41 80111
PS09-5 0-6cm grab 3151-433 R2 5.38 80111

Mean 5.40
RPD 0%

QC Results Hg Page 3 of 4
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BATTELLE MARINE SCIENCE LABORATORIES Sediment Quality Evaluation (SQV)
1529 West Sequim Bay Road QC Sample Results for CVAF
Sequim, Washington  98382-9099 ENVVEST 2010-2011
360/681-4564 Mercury in Sediment

UNITS:  µg/G, dry wt.
Station Core Segment Sample Type Matrix MSL Code Hg Batch ID

Instrument: HYDRA-AA 1

REPLICATE PRECISION (cont)
P7-T1-5 PIER 7 Transects grab 3151-576 R1 0.621 81811
P7-T1-5 PIER 7 Transects grab 3151-576 R2 0.642 81811

Mean 0.632
RPD 3%

P7-T6-5 PIER 7 Transects grab 3151-599 R1 0.600 81911
P7-T6-5 PIER 7 Transects grab 3151-599 R2 0.662 81911

Mean 0.631
RPD 10%

P7-T10-4 PIER 7 Transects grab 3151-618 R1 0.812 81611
P7-T10-4 PIER 7 Transects grab 3151-618 R2 0.184 81611

Mean 0.498
RPD 126% *

PS07 3-6cm Clear Core 3151-802 R1 0.584 81611
PS07 3-6cm Clear Core 3151-802 R2 0.590 81611

Mean 0.587
RPD 1%

STANDARD REFERENCE MATERIAL
SRM (1) Sediment PACS-2 2.85 20111
SRM (2) Sediment PACS-2 3.08 72911
SRM (3) Sediment PACS-2 072811 3.26 80111
SRM (4) Sediment PACS-2 080111 3.02 80411
SRM (5) Sediment PACS-2  080311 3.07 81011
SRM (6) Sediment PACS-2  080911 3.00 81611
SRM (7) Sediment PACS-2  081111 2.88 81611
SRM (8) Sediment PACS-2  081511 3.02 81811
SRM (9) Sediment PACS-2  081611 3.14 81911

Certified Value 3.04
SRM (1) PD 6%
SRM (2) PD 1%
SRM (3) PD 7%
SRM (4) PD 1%
SRM (5) PD 1%
SRM (6) PD 1%
SRM (7) PD 5%
SRM (8) PD 1%
SRM (9) PD 3%

SRM (10) Sediment 1944 R2 3.39 72611

Certified Value 3.4
SRM (10) PD 11%

SRM (11) Sediment 1646 0.0964 20111

Certified Value 0.063
SRM (11) PD 97% &

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%.
1  Batch 020111 analyzed by DMA
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QA/QC NARRATIVE 

2011 Sediment Quality Evaluation Study, Hg Results  Page 1 of 3 

PROJECT: 2011 Sediment Verification Study Partial Report for Mercury Only  
SQV01 2011 Storm Drain Sediments 
SQV03 Dry Dock splits 
SQV04 Pier 7 Drum 
SQV05 Squeeze Cores, Clear Cores, and Grab Samples April 2011  
 

PARAMETER: Mercury (Hg) 
 

LABORATORY: Pacific Northwest National Laboratory (PNNL), Battelle Marine Sciences Laboratory 
(MSL), Sequim, Washington 
 

MATRIX: SQV01 grabs 
SQV03 grabs 
SQV04 grabs 
SQV05 Squeeze Core sediment core profiles 0-25 cm, Clear Core profiles 0-25 cm, and 
surface grabs (0-6 cm) 
 

SAMPLE CUSTODY 
AND PROCESSING: 

SQV01 – 2011 Storm Drain 
Three sediment samples were collected by Taylor/TEC from three separate storm drain 
located in the Puget Sound Naval Shipyard and Inter mediate Maintenance Facility 
(PSNS&IMF). This effort was conducted in collaboration with the Non-Dry Dock 
Stormwater Project (see QAPP Taylor Associates, Inc. and Pacific Northwest National 
Laboratory 2011). The samples were collected in 8oz precleaned glass jars by scooping 
available sediment from the storm drain. They were hand delivered by Taylor/TEC to 
the Navy and then MSL on 04/28/2011. The samples were split for metals, organics, 
and grain size analyses. The metals splits were archived frozen (<-20˚C) until 
lyophilization.  
 
SQV03- Dry Dock Splits 
Three samples were received from the dry dock # 6 sampling and two from the pier side 
and quay wall sampling conducted by the Navy on 07/15/10, 07/26/10, and 07/27/10. 
The samples were hand delivered to MSL on 07/28/10. The samples were only for Hg. 
The pier side and quay wall samples were full of shell material and were sieved into 
two fractions: 1) fines or < 65 µm and 2) course or > 65 µm. The samples were stored 
frozen (<-20˚C) until lyophilization.  
 
SQV04- Pier 7 Drum 
Five samples were collected from the Pier 7 Drum sampling conducted by the Navy on 
03/17/2011. The samples were hand delivered to MSL on 03/24/11. The samples were 
split for metals, organics, grain size, and screening analyses. The metals splits were 
archived frozen (<-20˚C) until lyophilization. 
 
SQV05- Squeeze Cores, Clear Cores, and Grab Samples April 2011 
The SQV05 sediment samples were collected at PSNS&IMF by the U.S. Navy and 
MSL on 04/27/11 and 04/29/11 (see QAPP Johnston et al. 2011). Three types of 
samples were collected by Navy divers: 1) squeeze core for porewater and sediment, 2) 
clear cores, and 3) surface grabs (0-6cm). The squeeze cores (9 cm I.D.) were collected 
using specialized polycarbonate core liners fitted with sampling ports at 1-cm intervals. 
Two sediment cores were collected, porewater extracted, and then the sediment were 
extruded to provide subsections at the following intervals: 0-3cm, 3-6cm, 6-9cm, 9-
13cm, 13-19cm, and 19-25cm. The clear core consisted of a 40 cm cellulose acetate 
butyrate (CAB) plastic core tube with a 5.5 cm I.D. One clear core was collected at each 
of the eight sampling locations and one duplicate core was collected. The core was 
extruded and sub-sectioned at the following intervals: 0-3cm, 3-6cm, 6-9cm, 9-13cm, 
13-19cm, and 19-25cm. Six sediment grabs were collected from the eight sampling 
locations using 16 oz amber glass jars that were precleaned for organics and metals. The 
samples were split for metals, organics, grain size, and screening analyses. The metals 
splits were archived frozen (<-20˚C) until lyophilization.    
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QA/QC NARRATIVE 

2011 Sediment Quality Evaluation Study, Hg Results  Page 2 of 3 

 
All samples were assigned a Battelle Central File (CF) identification number (3151) and 
were entered into Battelle’s log-in and custody tracking system. 
 

MEASUREMENT QUALITY OBJECTIVES: 
 
 
Analyte 

 
 

Analytical 
Method 

 
 

Spike Range 
of Recovery 

 
 
SRM Accuracy 

 
 

Relative 
Precision 

Achieved 
Detection 
Limit (1) 

(µg/g dry wt.) 

Reporting 
Limit (2) 

(µg/g dry wt.) 

Hg CVAA 70-130% ≤20% PD ≤30% RPD 0.00570 0.0181 
(1) Reported from the annual Sediment MDL summary. 
(2) Determined as 3.18 times achieved MDL 
 

METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. The sediment samples were digested using a total dissolution 
method followed by boric acid neutralization. Briefly, an approximately 400-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 130ºC (±10ºC) for a minimum of 
eight hours. After cooling, boric acid was added to the digestate and reheated to 130°C for 
an additional four hours to neutralize the hydrofluoric acid; deionized water was added to 
achieve analysis volume.    
 
Digested samples were analyzed for Hg using cold-vapor atomic absorption spectroscopy 
(CVAA) according to Battelle SOP MSL-I-016, Total Mercury in Tissues and Sediments by 
Cold Vapor Atomic Absorption. This is a deviation from the proposed method (Direct 
Mercury Analysis) due to the higher concentrations of Hg. The achieved MDL is slightly 
higher, but no samples were detected within an order of magnitude of the MDL. Therefore 
there was no impact to the data quality due to this deviation. All results were reported in 
units of µg/g on a dry-weight basis. 
 

HOLDING 
TIMES: 

The recommended holding time for the reported analytes in sediment is one year frozen.  
The sediment samples were digested and analyzed within the one year holding time.     
 

DETECTION 
LIMITS: 

Analytical results were reported to laboratory achieved MDLs derived from the annually 
verified 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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QA/QC NARRATIVE 

2011 Sediment Quality Evaluation Study, Hg Results  Page 3 of 3 

METHOD 
BLANKS: 

Ten method blanks were analyzed with the sediment samples. Two blanks were detected 
above the RL (digestion batch 080911 and 081511). In batch 080911, the sample 
concentrations were less than 10 times the detected blank and were not qualified. In batch 
081511, three samples were lower than 10 times the detected blank and were qualified with 
a “B” flag. In each batch, all other forms of QA demonstrated the sample quality was not 
impacted by the detected blanks. Data are not blank corrected.     
 

LABORATORY 
CONTROL 
SAMPLE 
ACCURACY: 

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

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

The marine sediment reference materials (SRM) analyzed with the sediment samples 
included 1646, 1944, and PACS-2. The SRM accuracy was expressed as the percent 
recovery between the determined concentration and the certified value. The percent 
recoveries were within the QC acceptance criterion of 80-120% for all replicates.    
 

MATRIX SPIKE 
ACCURACY: 

Ten sediment samples were selected for matrix spike samples. Matrix spike recoveries were 
within the QC acceptance criterion of 70-130% recovery.  
 

LABORATORY 
PRECISION: 

Laboratory precision was evaluated using nine sets of duplicates and five set of triplicates. 
Precision was expressed as the relative percent difference (RPD) of replicate results. The 
RPD values were within the QC criterion of ≤30% RPD with the exception of the storm 
drain samples (see analytical notes below) and one Pier 7 transect sample which appears to 
be due to heterogeneity. All other measures of precision demonstrated good laboratory 
reproducibility.       
  

ANALYTICAL 
NOTES: 

The storm drain samples were prepped a second time by going back to the original 
collection jar and taking out a second aliquot for re-digestion. One sample was digested a 
third time to evaluate the concentration ranges. The heterogeneity of the storm drain samples 
was attributed to the potential for elemental Hg in the sample and a very coarse grain size. 
 

REFERENCES: Johnston, R.K., J. M. Brandenberger, G.A. Gill, J. Guerrero, J. Leather, G. Rosen, B. 
Beckwith, and J. Young. (2011). Sediment Quality Verification Study and Baseline for 
Process Improvement for Puget Sound Naval Shipyard & Intermediate Maintenance 
Facility. Sampling and Analysis Plan prepared for the U.S. Navy. PNNL-15594 
 
Taylor Associates, Inc. and Pacific Northwest National Laboratory 2011. Non-Dry Dock 
Stormwater Monitoring Conducted at Puget Sound Naval Shipyard Bremerton, WA Project 
ENVVEST Study Area. Prepared for U.S. Navy, January 2011. 
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BATTELLE MARINE SCIENCE LABORATORIES ENVVEST
1529 West Sequim Bay Road Sediment Verification
Sequim, Washington  98382-9099 2011
360/681-4564 PAHs in Sediment

Sample Name: 3151-139 3151-142 3151-143 3151-149 3151-150
Station: 1500-G23 1500-G25 1500-G26 1500-G32 500-G1
Sample Type: Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Matrix: Sediment Sediment Sediment Sediment Sediment
Batch ID: PAH051211 PAH051711 PAH090211 PAH051711 PAH090211
Sample Weight (g): 10.59 8.92 13.17 8.77 10.35
Collection Date: 5/27/2010 5/27/2010 5/19/2010 5/27/2010 5/11/2010
Extraction Date: 5/12/2011 5/17/2011 9/2/2011 5/17/2011 9/2/2011
Analysis Date: 5/20/2011 5/25/2011 9/8/2011 5/25/2011 9/8/2011
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Naphthalene 14.7  11.3  3.83  25.5 13.7
C1-Naphthalenes 11.3  9.39  0.19 U 21.1 14.3
C2-Naphthalenes 35.1  24.2  0.19 U 64.5 47.8
C3-Naphthalenes 41.1  40.5  0.19 U 78.9 32.8
C4-Naphthalenes 32.8  22.7  0.19 U 47.3 28.5
Biphenyl 4.22  1.76  3.62  4.91 5.57
Acenaphthylene 12.9  5.66  3.76  28.1 8.04
Acenaphthene 1.98  1.50  0.16 U 12.3 3.95
Fluorene 5.20  2.47  2.96  14.4 7.34
C1-Fluorenes 8.96  6.07  3.47  21.7 9.91
C2-Fluorenes 21.5  12.8  5.97  42.3 18.2
C3-Fluorenes 34.5  26.2  0.17 U 54.0 22.5
Anthracene 20.0  13.5  4.88  52.8 13.1
Phenanthrene 28.8  17.3  10.7  150 30.9
C1-Phenanthrenes/Anthracenes 54.0  41.1  8.15  184 44.3
C2-Phenanthrenes/Anthracenes 51.6  49.0  10.7  155 44.8
C3-Phenanthrenes/Anthracenes 33.2  52.3  7.97  94.9 40.3
C4-Phenanthrenes/Anthracenes 45.7  26.3  8.31  90.1 38.9
Dibenzothiophene 4.25  2.21  1.92  8.01 3.91
C1-Dibenzothiophenes 7.20  4.83  0.52 U 14.6 6.29
C2-Dibenzothiophenes 8.22  10.6  0.52 U 18.1 8.18
C3-Dibenzothiophenes 16.1  0.77 U 0.52 U 19.7 21.6
C4-Dibenzothiophenes 0.65 U 0.77 U 0.52 U 12.8 13.0
Fluoranthene 80.7  51.2  27.7  291 59.4
Pyrene 113  72.8  24.3  373 85.2
C1-Fluoranthenes/Pyrenes 66.5  50.9  11.8  203 52.0
C2-Fluoranthenes/Pyrenes 22.9  23.0  8.12  103 65.9
C3-Fluoranthenes/Pyrenes 14.0  12.8  0.18 U 55.2 32.7
Benzo(a)anthracene 78.5  38.6  13.4  202 33.4
Chrysene 118  44.5  15.6  215 40.2
C1-Chrysenes 29.8  19.4  4.04  91.0 25.1
C2-Chrysenes 25.0  17.0  4.27  68.1 46.3
C3-Chrysenes 0.19 U 13.2  0.15 U 43.4 39.1
C4-Chrysenes 0.19 U 8.32  0.15 U 24.2 27.0
Benzo(b)fluoranthene 154  56.1  24.5  291 77.4
Benzo(k)fluoranthene 45.4  21.5  9.28  105 24.3
Benzo(e)pyrene 67.6  36.9  12.4  176 48.5
Benzo(a)pyrene 64.3  46.0  17.7  231 51.8
Perylene 20.3  16.2  7.98  53.6 22.5
Indeno(1,2,3-cd)pyrene 25.3  35.4  12.2  165 36.6

PAHs Data Table Page 1 of 12
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BATTELLE MARINE SCIENCE LABORATORIES ENVVEST
1529 West Sequim Bay Road Sediment Verification
Sequim, Washington  98382-9099 2011
360/681-4564 PAHs in Sediment

Sample Name: 3151-139 3151-142 3151-143 3151-149 3151-150
Station: 1500-G23 1500-G25 1500-G26 1500-G32 500-G1
Sample Type: Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Matrix: Sediment Sediment Sediment Sediment Sediment
Batch ID: PAH051211 PAH051711 PAH090211 PAH051711 PAH090211
Sample Weight (g): 10.59 8.92 13.17 8.77 10.35
Collection Date: 5/27/2010 5/27/2010 5/19/2010 5/27/2010 5/11/2010
Extraction Date: 5/12/2011 5/17/2011 9/2/2011 5/17/2011 9/2/2011
Analysis Date: 5/20/2011 5/25/2011 9/8/2011 5/25/2011 9/8/2011
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Dibenz(a,h)anthracene 9.95  6.73  2.41  41.3 7.62
Benzo(g,h,i)perylene 24.8  38.3  9.29  165 35.1

Sum of PAHs Measured 1455 992 285 4112 1288

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene 44% 55% 71% 50% 45%
d10-Acenaphthene 49% 68% 77% 63% 64%
d10-Phenanthrene 77% 97% 96% 95% 87%
d12-Chrysene 90% 77% 77% 80% 78%
d12-Perylene 79% 77% 96% 86% 83%
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-166 3151-168 3151-169 3151-176 3151-189
500-G16 500-G18 500-G19 500-G26 500-G39

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH051711 PAH051711 PAH051711 PAH052711 PAH052711
8.05 7.09 7.04 9.43 10.21

5/18/2010 5/18/2010 5/18/2010 5/13/2010 5/12/2010
5/17/2011 5/17/2011 5/17/2011 5/27/2011 5/27/2011
5/25/2011 5/25/2011 5/25/2011 6/1/2011 6/1/2011

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

10.2  11.3  23.7  14.0  58.6
11.9  7.63  17.6  19.9  32.0
31.0  38.8  30.8  36.0  75.9
38.3  36.2  31.5  45.6  76.4
32.6  20.9  16.8  35.7  58.0
1.62  2.56  2.88  0.36 U 10.4
8.50  2.86  4.42  5.93  24.4
1.34  2.30  1.78  2.45  22.0
4.48  4.43  4.69  3.83  38.4
15.2  7.58  7.04  9.52  29.5
11.3  9.83  11.2  31.0  51.2
22.5  15.6  10.5  0.24 U 160
14.5  13.6  12.6  13.7  112
26.0  34.0  25.7  30.7  306
34.0  38.2  34.4  42.6  241
42.0  47.8  40.3  64.7  174
35.7  32.4  37.8  55.3  147
31.6  31.2  32.1  64.2  293
3.24  3.89  3.42  3.48  20.7
4.76  6.10  5.83  0.73 U 25.5
9.68  7.36  6.16  0.73 U 28.8
10.8  15.2  9.08  0.73 U 57.4
0.86 U 0.97 U 0.98 U 0.73 U 46.1
53.8  67.1  44.9  113  1045
68.0  79.0  64.8  128  1266
57.8  44.7  49.5  68.9  619
26.8  24.4  24.4  35.4  285
15.7  17.5  19.3  37.7  150
49.6  40.7  36.9  34.9  400
60.3  36.4  34.3  63.2  532
21.6  12.7  14.1  20.0  184
18.8  18.1  23.7  31.9  145
11.8  20.8  15.8  35.1  98.4
8.49  13.5  11.4  31.0  53.8
92.1  71.1  70.1  87.5  738
32.4  22.6  22.4  38.1  261
45.4  36.7  37.7  52.5  388
54.3  41.9  40.4  55.8  404
20.7  25.7  24.1  16.2  83.4
39.8  37.5  34.3  44.8  275

PAHs Data Table Page 3 of 12

Analytical Chemistry Data Package, ENVVEST SQV 2011 Page 41 of 272



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

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sum of PAHs Measured

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

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-166 3151-168 3151-169 3151-176 3151-189
500-G16 500-G18 500-G19 500-G26 500-G39

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH051711 PAH051711 PAH051711 PAH052711 PAH052711
8.05 7.09 7.04 9.43 10.21

5/18/2010 5/18/2010 5/18/2010 5/13/2010 5/12/2010
5/17/2011 5/17/2011 5/17/2011 5/27/2011 5/27/2011
5/25/2011 5/25/2011 5/25/2011 6/1/2011 6/1/2011

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

9.67  9.27  8.46  8.52  68.0
35.5  38.2  32.0  44.9  250

1125 1048 980 1430 9333

48% 57% 53% 40% 59%
66% 71% 68% 67% 63%
88% 83% 79% 85% 82%
74% 77% 78% 73% 75%
77% 81% 79% 81% 76%
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-190 3151-192 3151-194 3151-196 3151-199
500-G40 500-G42 500-G43 500-G45 500-G48

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH052711 PAH052711 PAH052711 PAH052711 PAH052711
8.77 10.08 11.31 10.09 10.3

5/10/2010 5/10/2010 5/10/2010 5/10/2010 5/10/2010
5/27/2011 5/27/2011 5/27/2011 5/27/2011 5/27/2011

6/1/2011 6/1/2011 6/1/2011 6/1/2011 6/1/2011
ng/g ng/g ng/g ng/g ng/g

23.2  15.4 14.9  29.5  8.76  
25.4  18.4 13.1  21.2  7.85  
69.7  45.0 40.4  32.4  35.4  
54.7  56.3 49.8  38.3  46.3  
49.3  57.4 29.6  0.24 U 27.1  
4.95  2.17 3.00  6.61  3.59  
11.3  8.61 6.18  12.0  9.77  
11.9  5.62 7.74  3.82  3.68  
16.6  5.07 10.5  7.40  6.93  
14.2  12.2 7.70  12.1  5.71  
34.8  23.3 14.4  28.3  27.4  
33.8  27.4 26.5  25.8  34.9  
47.5  16.3 21.7  26.9  14.5  
101  25.4 58.4  47.0  27.1  

73.1  42.7 63.6  65.3  42.0  
81.3  55.3 59.4  69.4  46.0  
55.5  45.9 49.2  63.8  39.4  
99.3  68.4 60.0  79.8  40.2  
5.18  3.55 4.73  5.11  3.11  
14.7  9.29 12.4  12.5  6.37  
12.7  12.4 9.91  13.7  11.6  
44.5  14.4 0.61 U 23.4  0.67 U
0.78 U 13.4 0.61 U 22.2  0.67 U
221  89.7 136  183  75.7  
249  127 150  203  93.5  
152  85.3 85.8  134  63.5  

60.0  51.7 43.8  52.4  26.7  
42.1  26.9 23.9  31.8  19.8  
143  52.7 62.2  131  44.3  
187  74.6 78.9  202  63.3  

53.7  21.6 25.8  59.7  22.3  
43.8  24.7 25.5  59.0  18.4  
33.4  23.4 17.1  37.1  15.0  
27.7  24.6 18.9  32.2  10.1  
230  109 102  254  76.6  

91.6  42.7 40.8  104  32.4  
123  61.7 59.0  141  45.3  
146  70.3 69.8  159  57.4  

31.8  22.4 21.2  33.3  16.3  
99.7  69.0 50.7  141  44.9  
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sum of PAHs Measured

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

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-190 3151-192 3151-194 3151-196 3151-199
500-G40 500-G42 500-G43 500-G45 500-G48

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH052711 PAH052711 PAH052711 PAH052711 PAH052711
8.77 10.08 11.31 10.09 10.3

5/10/2010 5/10/2010 5/10/2010 5/10/2010 5/10/2010
5/27/2011 5/27/2011 5/27/2011 5/27/2011 5/27/2011

6/1/2011 6/1/2011 6/1/2011 6/1/2011 6/1/2011
ng/g ng/g ng/g ng/g ng/g

22.5  11.2 11.1  23.5  8.05  
93.7  47.6 47.9  102  39.5  

2937 1620 1636 2728 1222

47% 35% # 86% 43% 58%
72% 53% 86% 102% 68%
95% 70% 96% 128% # 89%
68% 66% 64% 68% 77%
82% 59% 67% 80% 79%
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-200 3151-206 3151-207 3151-208 3151-210
500-G49 500-G55 500-G56 500-G57 500-G59

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH052711 PAH082311 PAH082311 PAH082911 PAH082311
9.66 8.1 9.47 11.34 9.89

5/10/2010 5/7/2010 5/7/2010 5/7/2010 5/6/2010
5/27/2011 8/23/2011 8/23/2011 8/29/2011 8/23/2011

6/1/2011 8/25/2011 8/25/2011 9/1/2011 8/25/2011
ng/g ng/g ng/g ng/g ng/g

7.67  31.9 24.4 20.6 24.7
10.6  30.5 51.0 18.0 17.7
37.5  59.7 70.4 36.2 33.8
36.4  64.3 58.3 39.6 42.1
27.4  33.1 32.9 27.0 30.6
1.51  8.49 6.61 6.33 6.10
4.93  15.4 14.3 17.3 10.8
18.4  21.0 9.09 6.16 5.46
9.74  30.8 13.0 11.4 9.51
8.68  17.4 13.9 12.5 8.63
16.2  33.2 26.3 19.4 23.0
24.8  38.4 31.0 23.3 28.2
38.0  51.6 34.3 42.0 20.6
112  113 87.6 54.6 36.4

80.1  107 83.1 74.8 49.8
71.0  95.9 77.6 78.3 53.2
53.7  74.1 70.2 56.8 47.6
86.0  94.0 141 60.7 40.8
6.55  10.4 8.92 5.47 4.81
13.0  12.8 9.35 8.32 9.45
16.2  14.4 16.1 10.7 10.8
19.1  29.0 16.7 18.2 14.1
0.71 U 17.4 13.1 9.95 8.57
248  302 218 181 103
262  318 242 223 141
135  186 143 136 87.3

55.0  78.9 78.3 65.8 46.8
33.7  42.6 41.9 39.8 28.1
125  138 93.2 125 49.9
163  196 180 201 87.3

36.1  51.0 49.0 50.2 25.2
40.5  53.3 67.5 50.5 25.7
40.2  40.0 54.7 44.2 21.0
28.0  35.2 35.8 31.8 17.6
173  206 152 218 107

70.1  75.9 57.1 79.3 38.2
91.6  116 88.7 132 61.7
125  136 101 159 68.8

29.1  32.2 25.7 33.4 16.9
96.6  96.0 72.3 108 49.1
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sum of PAHs Measured

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

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-200 3151-206 3151-207 3151-208 3151-210
500-G49 500-G55 500-G56 500-G57 500-G59

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH052711 PAH082311 PAH082311 PAH082911 PAH082311
9.66 8.1 9.47 11.34 9.89

5/10/2010 5/7/2010 5/7/2010 5/7/2010 5/6/2010
5/27/2011 8/23/2011 8/23/2011 8/29/2011 8/23/2011

6/1/2011 8/25/2011 8/25/2011 9/1/2011 8/25/2011
ng/g ng/g ng/g ng/g ng/g

20.1  24.2 17.8 26.8 11.7
83.6  90.1 71.8 110 47.2

2555 3224 2700 2673 1571

52% 28% # 40% 32% # 44%
87% 52% 80% 64% 67%
88% 80% 107% 83% 93%
69% 76% 84% 74% 79%
64% 90% 100% 94% 94%
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-211 3151-212 3151-214 3151-218 3151-221
500-G60 500-G61 500-G63 500-G67 500-G69

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH082911 PAH082911 PAH082911 PAH082911 PAH082911
10.97 10.07 9.53 10.48 10.66

5/6/2010 5/7/2010 5/7/2010 5/6/2010 5/6/2010
8/29/2011 8/29/2011 8/29/2011 8/29/2011 8/29/2011

9/1/2011 9/8/2011 9/1/2011 9/1/2011 9/1/2011
ng/g ng/g ng/g ng/g ng/g

25.6 32.3 16.5 22.5 20.3
20.8 33.4 12.8 17.9 14.5
46.3 58.2 50.1 50.3 44.2
40.5 46.4 41.9 49.4 42.9
25.4 29.7 33.7 39.3 22.4
7.28 9.79 6.77 6.94 7.17
22.8 63.4 20.2 14.1 16.6
12.1 31.5 8.54 11.2 15.8
19.2 40.6 17.9 15.8 24.4
15.4 23.7 16.1 16.9 18.2
25.6 26.7 38.6 32.2 23.0
31.1 71.7 27.2 36.7 31.2
86.9 139 55.0 90.2 66.1
101 335 66.2 81.7 118
108 183 83.0 108 100

98.9 132 76.2 138 83.7
81.0 99.8 55.2 136 53.6
101 189 53.0 156 73.8

9.48 19.0 6.17 8.60 10.3
12.7 13.2 9.06 17.3 9.67
15.5 18.6 10.3 24.8 11.2
23.9 25.1 16.3 45.9 15.9
26.3 23.4 11.1 42.2 7.60
280 709 142 230 233
367 835 183 356 276
248 372 134 263 183
124 187 62.1 187 79.4

74.4 84.5 34.7 149 40.7
206 273 137 196 174
345 682 212 255 224

88.5 131 58.3 113 68.6
111 112 54.6 183 54.8

88.5 75.2 37.5 157 37.7
61.1 51.1 21.1 99.9 22.7
366 641 238 326 260
130 224 83.4 108 92.6
208 340 137 187 144
243 362 162 212 186

54.6 60.46 35.4 48.5 41.3
160 202 108 121 119
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sum of PAHs Measured

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

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-211 3151-212 3151-214 3151-218 3151-221
500-G60 500-G61 500-G63 500-G67 500-G59

Reg_Sample Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment Sediment

PAH082911 PAH082911 PAH082911 PAH082911 PAH082911
10.97 10.07 9.53 10.48 10.66

5/6/2010 5/7/2010 5/7/2010 5/6/2010 5/6/2010
8/29/2011 8/29/2011 8/29/2011 8/29/2011 8/29/2011

9/1/2011 9/8/2011 9/1/2011 9/1/2011 9/1/2011
ng/g ng/g ng/g ng/g ng/g

43.5 57.5 27.7 36.8 33.1
144 160 102 111 114

4299 7204 2700 4501 3215

41% 41% 39% # 54% 52%
83% 75% 61% 93% 71%
81% 92% 87% 80% 86%
75% 72% 71% 84% 84%
91% 94% 87% 95% 91%
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Naphthalene
C1-Naphthalenes
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Biphenyl
Acenaphthylene
Acenaphthene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Dibenzothiophene
C1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
Fluoranthene
Pyrene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1,2,3-cd)pyrene

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-223 3151-567 3151-568 3151-569
500-G71 PSNS096 PSNS015 PSNS008

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment

PAH082911 PAH090211 PAH090211 PAH091211
11.87 12.15 12.10 0.44

5/13/2010 4/20/2011 4/20/2011 4/20/2011
8/29/2011 9/2/2011 9/2/2011 9/12/2011

9/1/2011 9/7/2011 9/7/2011 9/13/2011
ng/g ng/g ng/g ng/g

33.2 9.63  80.8 2555
32.7 65.3  235 1264
51.1 126  802 1173
53.3 147  883 1092
39.4 80.3  450 680
8.97 6.21  34.2 284
16.6 3.24  5.03 169
21.3 3.27  19.6 4239
30.0 6.64  30.5 3873
14.9 11.6  82.7 696
18.7 15.2  158 500
58.8 0.18 U 169 2188
44.8 4.92  22.4 4149
282 12.3  89.1 23579
116 42.8  176 5889

76.0 42.3  229 2535
52.0 50.8  205 1295
59.5 48.2  149 2189
12.5 2.71  26.1 1069
8.82 5.80  59.4 407
7.85 14.7  98.3 339
11.0 59.3  140 317
7.99 23.2  75.6 302
401 22.2  143 24447
301 27.3  133 21566
109 22.4  77.4 7122

83.6 28.6  88.1 2241
33.8 33.7  81.2 1084
72.7 8.45  43.1 8569
150 21.8  98.2 9504

42.1 25.8  70.4 2272
39.2 66.3  157 1458
29.8 63.0  153 649
13.7 43.4  103 165
199 21.8  91.3 10881

73.4 4.35  25.2 4268
106 22.5  69.6 5879
130 10.5  45.9 9533

26.9 8.72  19.0 1514
71.1 14.1  35.7 5449

PAHs Data Table Page 11 of 12
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BATTELLE MARINE SCIENCE LABORATORIE
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Station:
Sample Type:
Matrix:
Batch ID:
Sample Weight (g):
Collection Date:
Extraction Date:
Analysis Date:
Units (wet wt):

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sum of PAHs Measured

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

ENVVEST
Sediment Verification

2011
PAHs in Sediment

3151-223 3151-567 3151-568 3151-569
500-G71 PSNS096 PSNS015 PSNS008

Reg_Sample Reg_Sample Reg_Sample Reg_Sample
Sediment Sediment Sediment Sediment

PAH082911 PAH090211 PAH090211 PAH091211
11.87 12.15 12.10 0.44

5/13/2010 4/20/2011 4/20/2011 4/20/2011
8/29/2011 9/2/2011 9/2/2011 9/12/2011

9/1/2011 9/7/2011 9/7/2011 9/13/2011
ng/g ng/g ng/g ng/g

20.0 3.11  10.3 1360
59.8 26.2  48.1 4527

3020 1256 5712 183270

50% 52% 51% 67%
64% 79% 77% 90%
94% 83% 90% 102%
84% 66% 69% 77%
92% 79% 85% 86%

PAHs Data Table Page 12 of 12
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BATTELLE MARINE SCIENCE LABORATORIES ENVVEST
1529 West Sequim Bay Road Sediment Verification
Sequim, Washington  98382-9099 2011
360/681-4564 PAHs in Sediments

QC Summary

Sample Name:
Procedural 

Blank
Procedural 

Blank
Procedural 

Blank
Procedural 

Blank
Procedural 

Blank
Sample Type: MB MB MB MB MB

Matrix:

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate
Batch ID: PAH051211 PAH051711 PAH052711 PAH082311 PAH082911
Sample Weight (g): divided by 10 g divided by 10 g divided by 10 g divided by 10 g divided by 10 g
Extraction Date: 5/12/2011 5/17/2011 5/27/2011 8/23/2011 8/29/2011
Analysis Date: 5/20/2011 5/25/2011 6/1/2011 8/25/2011 9/1/2011
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Naphthalene 2.03 U 2.03 U 2.03 U 2.03 U 2.03 U
C1-Naphthalenes 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
C2-Naphthalenes 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
C3-Naphthalenes 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
C4-Naphthalenes 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Biphenyl 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
Acenaphthylene 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Acenaphthene 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Fluorene 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
C1-Fluorenes 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
C2-Fluorenes 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
C3-Fluorenes 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Anthracene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Phenanthrene 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
C1-Phenanthrenes/Anthracenes 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
C2-Phenanthrenes/Anthracenes 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
C3-Phenanthrenes/Anthracenes 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
C4-Phenanthrenes/Anthracenes 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Dibenzothiophene 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
C1-Dibenzothiophenes 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
C2-Dibenzothiophenes 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
C3-Dibenzothiophenes 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
C4-Dibenzothiophenes 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
Fluoranthene 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Pyrene 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
C1-Fluoranthenes/Pyrenes 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
C2-Fluoranthenes/Pyrenes 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
C3-Fluoranthenes/Pyrenes 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
Benzo(a)anthracene 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
Chrysene 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
C1-Chrysenes 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
C2-Chrysenes 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
C3-Chrysenes 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
C4-Chrysenes 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Benzo(b)fluoranthene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Benzo(k)fluoranthene 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Benzo(e)pyrene 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
Benzo(a)pyrene 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
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BATTELLE MARINE SCIENCE LABORATORIES ENVVEST
1529 West Sequim Bay Road Sediment Verification
Sequim, Washington  98382-9099 2011
360/681-4564 PAHs in Sediments

QC Summary

Sample Name:
Procedural 

Blank
Procedural 

Blank
Procedural 

Blank
Procedural 

Blank
Procedural 

Blank
Sample Type: MB MB MB MB MB

Matrix:

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate

Diatomaceous 
earth & Sodium 

Sulfate
Batch ID: PAH051211 PAH051711 PAH052711 PAH082311 PAH082911
Sample Weight (g): divided by 10 g divided by 10 g divided by 10 g divided by 10 g divided by 10 g
Extraction Date: 5/12/2011 5/17/2011 5/27/2011 8/23/2011 8/29/2011
Analysis Date: 5/20/2011 5/25/2011 6/1/2011 8/25/2011 9/1/2011
Units (wet wt): ng/g ng/g ng/g ng/g ng/g

Perylene 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
Indeno(1,2,3-cd)pyrene 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
Dibenz(a,h)anthracene 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Benzo(g,h,i)perylene 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

SURROGATE RECOVERIES (%Rec)
d8-Naphthalene 84% 66% 72% 52% 75%
d10-Acenaphthene 76% 78% 79% 58% 75%
d10-Phenanthrene 69% 80% 71% 67% 64%
d12-Chrysene 90% 90% 81% 86% 82%
d12-Perylene 94% 92% 126% # 85% 100%
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BATTELLE MARINE SCIENCE LABORA
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

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

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

ENVVEST
Sediment Verification

2011
PAHs in Sediments

QC Summary

3151-143
MS (3151-

143)
MSD (3151-

143)
MS (3151-

143)
MSD (3151-

143)
Reg_Sample MS MSD MS MSD

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
PAH090211 PAH082311 PAH082311 PAH090211 PAH090211

13.17 10.78 12.17 10.23 10.56
9/2/2011 8/23/2011 8/23/2011 9/2/2011 9/2/2011
9/8/2011 8/25/2011 8/25/2011 9/8/2011 9/8/2011

ng/g REC REC REC REC

3.83  110% 111% 110% 109%
0.19 U
0.19 U
0.19 U
0.19 U
3.62  83% 91% 94% 94%
3.76  80% 78% 94% 94%
0.16 U 103% 93% 103% 100%
2.96  104% 90% 106% 100%
3.47  
5.97  
0.17 U
4.88  78% 83% 90% 89%
10.7  98% 73% 82% 94%
8.15  
10.7  
7.97  
8.31  
1.92  103% 98% 88% 90%
0.52 U
0.52 U
0.52 U
0.52 U
27.7  205% & 75% 90% 113%
24.3  153% & 79% 90% 116%
11.8  
8.12  
0.18 U
13.4  83% 82% 102% 121% &
15.6  90% 69% 79% 94%
4.04  
4.27  
0.15 U
0.15 U
24.5  61% 62% 87% 106%
9.28  85% 83% 97% 105%
12.4  59% 59% 66% 78%
17.7  67% 76% 90% 111%
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BATTELLE MARINE SCIENCE LABORA
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

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

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

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

ENVVEST
Sediment Verification

2011
PAHs in Sediments

QC Summary

3151-143
MS (3151-

143)
MSD (3151-

143)
MS (3151-

143)
MSD (3151-

143)
Reg_Sample MS MSD MS MSD

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
PAH090211 PAH082311 PAH082311 PAH090211 PAH090211

13.17 10.78 12.17 10.23 10.56
9/2/2011 8/23/2011 8/23/2011 9/2/2011 9/2/2011
9/8/2011 8/25/2011 8/25/2011 9/8/2011 9/8/2011

ng/g REC REC REC REC

7.98  66% 66% 79% 83%
12.2  80% 92% 86% 100%
2.41  92% 91% 96% 96%
9.29  85% 96% 72% 82%

71% 42% 64% 54% 60%
77% 49% 80% 63% 72%
96% 78% 103% 84% 87%
77% 71% 78% 79% 79%
96% 78% 86% 86% 87%
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BATTELLE MARINE SCIENCE LABORA
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

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

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

ENVVEST
Sediment Verification

2011
PAHs in Sediments

QC Summary

DUP (3151-212)
DUP (3151-

218)
Duplicate Duplicate

SEDIMENT SEDIMENT
PAH090211 PAH091211

9.32 10.08
9/2/2011 9/12/2011
9/8/2011 9/13/2011

ng/g RPD ng/g RPD

19.6 49% & 31.7 34% &
15.2 27.5
46.5 50.6
41.4 47.7
39.6 56.6
9.48 3% 7.52 8%
39.9 46% & 16.2 14%
24.6 25% 8.74 25%
29.8 31% & 13.3 17%
18.8 19.5
27.1 33.8
42.9 42.6
137 2% 48.9 59% &
147 78% & 55.0 39% &
162 82.3
140 114
111 150
188 186

11.8 46% & 6.09 34% &
13.1 10.5
19.2 18.4
28.1 57.0
22.1 54.3
540 27% 211 9%
820 2% 285 22%
444 199
172 178

81.4 205
333 20% 136 36% &
571 18% 226 12%
133 139
108 383

66.0 393
41.1 231
577 11% 263 21%
202 10% 90.0 18%
303 12% 170 9%
333 8% 176 19%
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BATTELLE MARINE SCIENCE LABORA
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

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

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

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

ENVVEST
Sediment Verification

2011
PAHs in Sediments

QC Summary

DUP (3151-212)
DUP (3151-

218)
Duplicate Duplicate

SEDIMENT SEDIMENT
PAH090211 PAH091211

9.32 10.08
9/2/2011 9/12/2011
9/8/2011 9/13/2011

ng/g RPD ng/g RPD

64.8 7% 47.6 2%
173 15% 89.9 30%

49.3 15% 32.0 14%
139 14% 84.6 27%

60% 45%
83% 105%
83% 117%
76% 59%
88% 72%
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BATTELLE MARINE SCIENCE LABORA
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

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

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

ENVVEST
Sediment Verification

2011
PAHs in Sediments

QC Summary

SRM1944 SRM1944
SRM SRM

SEDIMENT

NIST 
Certified 

Value* SEDIMENT

NIST 
Certified 

Value*
PAH051211 PAH090211

0.623 0.751
5/12/2011 9/2/2011
5/21/2011 9/9/2011

ng/g ng/g PD ng/g ng/g PD

1239 1650 25% 1868 1650 13%
673 1054

2508 2447
2979 2685
2885 2397

198 236
778 966
298 278
352 385
669 616

1637 1514
3474 2897
1174 1770 34% & 1352 1770 24%
4180 5270 21% 4887 5270 7%
6206 7098
7156 7983
5354 11325
3546 4773

623 700
1371 1387
2415 2348
2280 2220
1079 123
7013 8920 21% 7900 8920 11%
7024 9700 28% 8289 9700 15%
5336 6656
4012 4622
1940 2071
3361 4720 29% 4795 4720 2%
6031 5900 2% 5558 5900 6%
3529 3730
2471 2618
1252 1410

499 537
4851 5960 19% 6094 5960 2%
1992 2300 13% 2085 2300 9%
3172 3280 3% 3872 3280 18%
3121 4300 27% 4150 4300 3%
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BATTELLE MARINE SCIENCE LABORA
1529 West Sequim Bay Road
Sequim, Washington  98382-9099
360/681-4564

Sample Name:
Sample Type:

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

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

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

ENVVEST
Sediment Verification

2011
PAHs in Sediments

QC Summary

SRM1944 SRM1944
SRM SRM

SEDIMENT

NIST 
Certified 

Value* SEDIMENT

NIST 
Certified 

Value*
PAH051211 PAH090211

0.623 0.751
5/12/2011 9/2/2011
5/21/2011 9/9/2011

ng/g ng/g PD ng/g ng/g PD

906 1170 23% 744 1170 36% &
2745 2780 1% 2868 2780 3%

876 755 16% 936 755 24%
3477 2840 22% 2587 2840 9%

84% 64%
75% 84%

105% 93%
93% 75%
86% 85%

* For NIST SRM 1944 (NY/NJ Water Way Sediment)
concentration of chrysene is the sum of chrysene and triphenylene in certificate
concentration of benzo(b)fluoranthene is the sum of benzo(b)fluoranthene
      and benzo(j)fluoranthene in certificate
concentration of dibenz(a,h)anthracene is the sum of dibenz(a,h)anthracene
      and dibenz(a,c)anthracene in certificate
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PROJECT: Organic Verification: 2011 Sediment Verification Study: SQV01 (partial) Sediments 
from Storm Drains and SQV02 PAHs Verification for OUB Screening.  
 

PARAMETER: Polycyclic aromatic hydrocarbons (PAH) 

LABORATORY: Pacific Northwest National Laboratory (PNNL), Battelle Marine Sciences Laboratory 
(MSL), Sequim, Washington 
 

MATRIX: SQV01: Surface sediments Storm Drains 
SQV02: Surface sediments (0-10 cm grabs) – OUB Marine 
 

SAMPLE CUSTODY 
AND PROCESSING: 

SQV01(partial)    
Three storm drain samples were collected on 04/20/2011 and hand delivered by the U.S. 
Navy to MSL on 04/28/2011. The samples were split for metals, organics, and 
screening analyses. The screening splits were sent to SPAWAR, San Diego, CA. The 
metals and organics splits were archived frozen (<-20˚C). All samples were assigned a 
Battelle Central File (CF) identification number (3151) and were entered into Battelle’s 
log-in and custody tracking system.  
 
SQV02 
One hundred and three sediment samples were hand delivered by the U.S. Navy to MSL 
on 05/17/2010. The samples were split for metals, organics, and screening analyses. 
The screening splits were sent to SPAWAR, San Diego, CA. The metals and organics 
splits were archived frozen (<-20˚C). All samples were assigned a Battelle Central File 
(CF) identification number (3151) and were entered into Battelle’s log-in and custody 
tracking system. Twenty-six samples were selected for laboratory confirmation analyses 
for PAHs. The confirmation selection criteria were provided in the attached 
memorandum. 
 
 
The following lists information on sample receipt and processing activities: 

 Lab Sample IDs: SQV01: 3151*567-569 
 Description: SQV02: OUB Marine 3151* various 

 Sample collection dates SQV01: 04/20/11 and SQV02: May 2010  

 Laboratory arrival date 04/28/2011 and 05/17/2010  

 Extraction and analysis dates Batch             Extraction Date         Analysis Date               
PAH051211       5/12/2011                  5/20/2011 
PAH051711       5/17/2011                  5/25/2011 
PAH052711       5/27/2011                  6/01/2011 
PAH082311       8/23/2011                  8/25/2011 
PAH082911       8/29/2011                  9/01/2011 
PAH090211       9/02/2011                  9/07-08/2011 
PAH091211       9/12/2011                  9/13/2011 
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DATA QUALITY OBJECTIVES: 
 

Reference 
Method 

 
 

Method 
Blank 

Surrogate 
Recovery 

SRM 
Recovery 

MS/MSD 
Recovery DUP 

Method 
Detection 
Limits 
(ng) 

PAH NOAA 
Status & 
Trends 

<5 * MDL 40-120%  
 
 

80% of the 
measured 
concentration 
±30% of the 
certified 
values 

40-120% 
Recovery 

 

 

±30% RPD 
 

~1.04 – 
20.26 

 
  
 

 
 

METHODS: 
 
 
 
 
 
 
 
 
 

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

HOLDING 
TIMES: 

The recommended holding time for the sediment extract is 40 days.  All samples were 
analyzed by GC-MS within 40 days holding time. 
 

DETECTION 
LIMITS: 

Analytical results were reported to laboratory achieved detection limits derived from the 
annually verified 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 ± 30% RPD (SRM). 
 
*     Precision results outside QC criteria of ± 30% RPD. 
 
N    Spiked sample recovery not within the QC limits of 40-120%. 
 
#     Surrogate recovery is not within the QC limits of 40-120% 

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

times detected blank value.  
  

METHOD 
BLANKS: 

Five method blanks were analyzed with the sediment samples. The blank was analyzed to 
ensure the sample extraction and analyses methods were free of contamination.  
Exceedences – No exceedence.  There is no detectable PAHs in all five blanks (<MDL). 
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STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

The marine sediment reference material (SRM) for PAHs analyzed with the sediment 
samples was SRM1944. The SRM accuracy was expressed as the relative percent difference 
(RPD) between the determined concentration and the certified values. Two replicates of 
SRM 1944 were analyzed with the samples. The RPDs were within the QC acceptance 
criterion of ± 30% for most PAHs with certified values, except for anthracene in one SRM 
analysis (34%) and perylene in another (36%).  
Exceedences – The PAHs with RPD exceedence were flagged with “&”. 
Comments – Each SRM 1944 analysis has one PAH with RPD greater than 30%.  Since 
more than 90% of the measured PAHs have RPD within 30% compared to the 
corresponding certified values, no further corrective action taken. 
 

MATRIX 
SPIKE/SPIKE 
DUPLICATE 
ACCURACY: 

One sediment sample from SQV02 was selected and spiked in duplicate. The percent 
recoveries of PAHs were calculated to measure data quality in terms of accuracy. 
Exceedences – In four matrix spikes, recoveries were within the QC acceptance criterion of 
40-120% recovery, except for two PAHs (fluoranthene, pyrene) in one matrix spike and one 
PAH (benzo(a)anthracene) in another.  These PAHs were flagged with “&”. 
Comments – Three PAHs in two of four matrix spikes have recovery >120%.  However, the 
concentrations of these three PAHs (fluoranthene, pyrene, benzo(a)anthracene) are relatively 
high in the matrix (the selected sediment) compared to other PAHs and the spiking amount 
was not >5 times the amount of the three PAHs in the matrix.  No further corrective action 
taken. 
 

DUPLICATE 
SAMPLE: 

 

Two duplicate samples (DUPs) were prepared.  The relative percent differences (RPD) of 
parent PAHs were calculated to measure data quality in terms of precision. 
Exceedences – Five RPD exceedences were noted in each duplicate.  They were flagged 
with “&”. 
Comments – In two duplicate samples, the observed RPD exceedences (31%-78%) were 
not within the laboratory control limits (≤30%).  This may have resulted from the slight 
heterogeneous matrix (wet sediment). 
  

RECOVERIES OF 
SUROGATES: 

 

Five surrogate compounds were added prior to extraction, including naphthalene-d8, 
acenaphthene-d10, phenanthrene-d10, chrysene-d12, and perylene-d12.  The recovery of 
each surrogate compound was calculated to measure data quality in terms of accuracy 
(extraction efficiency).   
Exceedences – In all analyzed samples including QC samples, five exceedences were noted.  
They were flagged with “#”. 
Comments – Four d8-naphthalene (28%-39%) were low; one d10-phenanthrene (128%) and 
one d12-perylene (126%) slightly exceeded the laboratory control limits (40 – 120%).  
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS AVS SEM Cd SEM Cd SEM Cd
SPONSOR Station Type BATTELLE Weight Batch ID µmole/g µg/L µg/g µmole/g

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS 42.6 1.06 1.41 0.0126
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS 49.6 1.08 1.57 0.0140
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS 60.9 0.268 1.39 0.0124
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS 50.4 0.985 1.52 0.0135
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS 48.2 0.654 1.87 0.0166
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS 62.6 0.617 1.82 0.0162
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS 62.8 1.07 2.08 0.0185
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS 104 4.23 7.44 0.0662
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS 64.2 0.457 1.62 0.0144
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS 98.8 1.18 2.33 0.0207
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS 53.9 0.993 1.19 0.0106
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS 49.8 0.822 1.22 0.0109
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS 48.0 1.11 1.06 0.00941
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS 107 0.621 1.71 0.0152
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS 74.0 0.736 1.33 0.0118
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS 80.7 0.568 1.74 0.0155
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS 58.4 0.496 1.42 0.0126
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS 62.4 1.05 1.35 0.0120
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS 54.1 0.608 1.42 0.0126
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS 22.3 1.65 1.75 0.0156
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS 39.1 0.607 1.51 0.0135
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS 76.2 0.650 1.42 0.0126
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS 65.6 0.665 1.22 0.0108
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS 52.1 0.917 1.36 0.0121
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS 50.0 1.01 1.52 0.0135
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS 40.3 0.723 0.802 0.00714
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS 56.5 0.343 1.73 0.0154
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS 99.6 0.370 1.80 0.0161
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS 8.17 0.524 1.26 0.0112
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS 78 9 0 635 1 81 0 0161SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS 78.9 0.635 1.81 0.0161
SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS 81.4 0.644 1.54 0.0137
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS 120 0.371 1.75 0.0156
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS 108 0.574 1.66 0.0148
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS 24.7 0.471 1.46 0.0130
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS 34.8 0.621 1.44 0.0129
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS 79.9 1.09 1.60 0.0142
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS 62.2 0.590 1.27 0.0113
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS 53.0 0.853 1.21 0.0107
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS 36.3 0.872 1.30 0.0115
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS 6.10 0.761 0.943 0.00839
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS 25.3 0.704 1.05 0.00936
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS 22.9 1.02 1.23 0.0109
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS 22.5 0.698 0.798 0.00710
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS 38.6 0.656 0.737 0.00656
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS 112 0.116 0.157 0.00140
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS 3.60 0.817 0.784 0.00697
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS 6.13 0.753 0.852 0.00758
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS 34.5 0.664 2.48 0.0220
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS 85.8 0.652 2.76 0.0246
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS 75.2 0.515 1.97 0.0175
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS 78.6 0.511 1.64 0.0146
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS 75.9 0.627 2.57 0.0229
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS 67.9 0.558 2.56 0.0228
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS 54.9 0.372 1.30 0.0116

Detection Limit (mean used for AVS) 0.358 0.036 0.0676 0.000601
Reporting Limit (RL) 1.1 0.11 0.21 0.0019

Summary Page 1 of 10
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Cu SEM Cu SEM Cu
µg/L µg/g µmole/g

36.1 47.8 0.753
21.4 30.8 0.484
11.1 56.4 0.887
17.4 26.5 0.417
18.3 51.7 0.813
30.0 87.7 1.38
33.4 64.6 1.02
20.1 34.9 0.550
25.7 90.1 1.42
25.8 50.5 0.795
60.7 72.8 1.15
57.6 85.4 1.34
40.9 38.7 0.610
16.8 45.6 0.718
19.3 34.4 0.541
16.0 48.4 0.762
19.0 53.6 0.844
40.2 51.4 0.809
36.6 85.0 1.34
65.1 69.0 1.09
33.5 82.9 1.31
30.8 66.6 1.05
36.5 66.4 1.04
42.6 62.7 0.986
70.3 106 1.66
73.2 80.9 1.27
14.4 71.6 1.13
12.2 58.4 0.919
33.3 79.7 1.25
18 3 51 5 0 811SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

18.3 51.5 0.811
17.2 40.5 0.638
10.9 50.5 0.794
17.0 48.5 0.763
33.3 102 1.61
32.3 74.6 1.17
36.0 52.5 0.827
27.7 59.2 0.931
25.3 35.5 0.558
30.5 45.0 0.709
48.5 59.8 0.941
30.3 44.9 0.707
40.0 47.9 0.754
42.8 48.7 0.766
64.8 72.6 1.14
20.8 27.9 0.439
57.3 54.7 0.861
50.9 57.4 0.903
23.0 85.0 1.34
15.4 64.2 1.01
10.9 40.8 0.642
11.8 37.1 0.583
16.5 66.7 1.05
14.5 65.5 1.03
7.75 26.4 0.415

0.040 0.0751 0.00118
0.13 0.24 0.0038
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Fe SEM Fe SEM Fe
µg/L µg/g µmole/g

42.9 57.2 1.02
32.2 46.8 0.838
13.0 67.4 1.21
31.8 49.1 0.879
20.0 57.2 1.02
22.3 65.7 1.18
41.8 81.3 1.46
39.2 68.9 1.23
23.7 83.8 1.50
42.5 83.9 1.50
50.1 60.3 1.08
42.0 62.5 1.12
50.2 47.8 0.856
31.2 85.9 1.54
36.0 64.9 1.16
25.4 78.0 1.40
26.5 75.7 1.35
39.1 50.3 0.900
25.6 59.8 1.07
44.8 47.6 0.853
26.8 66.8 1.20
39.8 86.7 1.55
34.3 62.8 1.12
47.9 70.8 1.27
218 329 5.88

59.1 65.6 1.17
24.9 126 2.25
19.8 96.6 1.73
34.3 82.7 1.48
27 7 78 9 1 41SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

27.7 78.9 1.41
26.2 62.6 1.12
17.9 84.6 1.52
22.2 64.1 1.15
25.3 78.2 1.40
25.4 59.1 1.06
41.0 60.2 1.08
28.2 60.7 1.09
37.6 53.2 0.952
33.9 50.4 0.903
74.0 91.7 1.64
45.9 68.6 1.23
146 176 3.15

44.5 50.9 0.911
62.1 69.8 1.25
43.0 58.3 1.04
49.6 47.6 0.852
42.6 48.2 0.863
27.7 103 1.85
31.7 134 2.40
22.6 86.4 1.55
17.7 56.7 1.01
28.8 118 2.12
44.1 202 3.62
14.2 49.8 0.891

1.0 1.81 0.0325
3.2 5.8 0.10
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Mn SEM Mn SEM Mn
µg/L µg/g µmole/g

50.5 67.1 1.22
36.6 52.9 0.963
12.6 64.3 1.17
32.1 49.2 0.896
19.7 55.7 1.01
19.3 56.2 1.02
45.9 88.9 1.62
37.5 65.6 1.19
24.8 87.0 1.58
48.6 95.6 1.74
73.3 87.9 1.60
69.7 103 1.88
77.9 74.0 1.35
33.2 90.8 1.65
50.1 90.0 1.64
34.7 106 1.93
37.3 106 1.93
62.1 79.5 1.45
39.4 91.6 1.67
65.3 69.2 1.26
53.7 133 2.43
54.8 119 2.16
45.6 83.1 1.51
67.4 99.4 1.81
98.6 148 2.70
89.6 99.2 1.80
33.4 168 3.05
23.2 112 2.04
115 277 5.04

40 3 114 2 08SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS
SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

40.3 114 2.08
39.9 94.8 1.73
17.3 80.8 1.47
21.6 61.8 1.13
59.5 183 3.34
51.8 120 2.18
79.2 116 2.11
43.3 92.8 1.69
65.3 92.1 1.68
54.2 80.3 1.46
133 164 2.99

70.6 105 1.91
137 165 3.00
101 115 2.10
213 239 4.35

98.6 133 2.43
149 143 2.60
117 132 2.41

38.2 142 2.58
32.2 135 2.47
23.6 89.5 1.63
17.7 56.0 1.02
24.9 101 1.84
24.7 112 2.05
15.9 55.0 1.00

0.038 0.0689 0.00125
0.12 0.22 0.0040
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Ni SEM Ni SEM Ni
µg/L µg/g µmole/g

6.45 8.28 0.141
5.59 7.78 0.132
2.25 10.4 0.177
4.43 6.47 0.110
3.12 8.23 0.140
4.54 12.7 0.216
9.38 17.8 0.303
6.25 10.6 0.180
4.35 14.5 0.248
7.11 13.6 0.231
9.30 10.9 0.186
7.41 10.7 0.182
8.28 7.66 0.130
4.51 11.8 0.200
5.17 8.89 0.151
3.49 9.98 0.170
3.66 9.76 0.166
6.29 7.78 0.132
3.84 8.41 0.143
17.5 18.4 0.313
3.91 9.15 0.156
6.15 12.9 0.219
4.79 8.32 0.142
8.70 12.5 0.213
171 257 4.38

17.9 19.6 0.334
9.23 45.4 0.774
3.11 14.0 0.238
4.09 9.28 0.158
6 39 17 5 0 298SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

6.39 17.5 0.298
4.44 10.0 0.171
2.87 12.4 0.212
4.00 10.9 0.185
6.28 18.7 0.318
4.32 9.49 0.162
7.74 11.0 0.188
5.75 11.9 0.202
7.79 10.7 0.182
5.80 8.27 0.141
34.8 42.8 0.729
14.5 21.3 0.363
105 126 2.15

8.62 9.58 0.163
14.1 15.6 0.265
4.23 5.41 0.092
8.88 8.29 0.141
7.18 7.86 0.134
11.0 40.2 0.684
12.2 50.6 0.862
4.06 14.6 0.249
5.40 16.5 0.281
9.35 37.4 0.636
28.5 130 2.21
2.61 8.30 0.141

0.073 0.0100 0.000170
0.23 0.03 0.00054
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Pb SEM Pb SEM Pb
µg/L µg/g µmole/g

46.3 61.7 0.298
39.0 56.6 0.273
13.6 70.3 0.339
51.8 79.9 0.386
37.8 107.9 0.521
37.4 110.0 0.531
29.6 57.5 0.278
36.3 63.8 0.308
20.2 71.3 0.344
31.7 62.5 0.302
69.6 83.7 0.404
54.0 80.3 0.388
69.0 65.7 0.317
19.9 54.7 0.264
35.0 63.1 0.304
21.2 65.0 0.314
29.9 85.3 0.412
112 143.9 0.695

57.4 134.1 0.647
168 178.6 0.862

40.4 100.6 0.486
39.1 85.1 0.411
48.5 88.7 0.428
70.9 104.8 0.506
78.5 118.3 0.571
87.4 96.9 0.468
11.4 57.4 0.277
12.1 58.9 0.284
22.8 54.9 0.265
20 1 57 2 0 276SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

20.1 57.2 0.276
24.0 57.3 0.276
11.9 56.1 0.271
20.5 59.1 0.285
23.3 71.9 0.347
26.9 62.5 0.302
42.8 62.8 0.303
28.0 60.2 0.291
44.9 63.5 0.306
49.7 73.9 0.357
51.1 63.3 0.305
33.3 49.7 0.240
43.4 52.2 0.252
44.4 50.7 0.245
96.8 108.7 0.525
38.9 52.7 0.254
46.3 44.4 0.214
43.6 49.3 0.238
17.5 65.2 0.315
16.1 68.0 0.328
12.8 48.8 0.236
14.8 47.3 0.228
17.8 72.9 0.352
14.7 67.3 0.325
14.7 51.4 0.248

0.03 0.0563 0.000272
0.10 0.18 0.00086
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Ag SEM Ag SEM Ag
µg/L µg/g µmole/g

0.275 0.367 0.00340
0.155 0.225 0.00209

0.0830 0.430 0.00399
0.180 0.278 0.00258
0.163 0.466 0.00432
0.194 0.571 0.00530
0.121 0.235 0.00218
0.140 0.246 0.00228
0.128 0.453 0.00420
0.107 0.211 0.00196
0.176 0.212 0.00196
0.153 0.228 0.00211
0.173 0.165 0.00153
0.129 0.355 0.00329
0.144 0.260 0.00241
0.134 0.411 0.00381
0.108 0.308 0.00286
0.167 0.215 0.00199
0.144 0.337 0.00312
0.238 0.253 0.00235
0.129 0.322 0.00298
0.144 0.314 0.00291
0.146 0.267 0.00248
0.225 0.333 0.00308
0.313 0.472 0.00437
0.333 0.369 0.00342
0.102 0.515 0.00478

0.0660 0.322 0.00298
0.105 0.253 0.00235
0 158 0 450 0 00417SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

0.158 0.450 0.00417
0.104 0.248 0.00230

0.0698 0.330 0.00306
0.0735 0.212 0.00197
0.0953 0.295 0.00273

0.105 0.244 0.00226
0.131 0.192 0.00178
0.131 0.282 0.00262
0.133 0.188 0.00174
0.154 0.229 0.00212
0.169 0.209 0.00194
0.112 0.167 0.00155
0.207 0.249 0.00231
0.224 0.256 0.00237
0.443 0.498 0.00461
0.123 0.167 0.00154
0.192 0.184 0.00171
0.162 0.183 0.00170
0.102 0.381 0.00353

0.0749 0.317 0.00294
0.0774 0.296 0.00274
0.0864 0.277 0.00256

0.106 0.435 0.00403
0.0886 0.407 0.00377
0.032U 0.0601 0.000557 U

0.032 0.0601 0.000557
0.10 0.19 0.0018
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Zn SEM Zn SEM Zn
µg/L µg/g µmole/g

113 150 2.29
110 159 2.43

28.4 143 2.19
118 181 2.77

75.0 212 3.24
71.3 208 3.18
113 218 3.34

1050 1845 28.2
74.7 261 4.00
138 271 4.14
194 232 3.56
184 273 4.17
239 227 3.47

61.1 166 2.54
97.0 174 2.65
61.0 185 2.83
71.5 202 3.09
194 248 3.80
116 269 4.12
277 294 4.49

82.1 203 3.10
112 242 3.71
111 202 3.08
157 231 3.53
187 281 4.29
192 212 3.24

32.2 159 2.43
34.3 163 2.50
63.4 151 2.31
52 6 148 2 26SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

52.6 148 2.26
57.1 135 2.06
30.7 141 2.16
54.1 154 2.36
65.2 199 3.05
87.9 203 3.10
179 262 4.00
100 214 3.27
146 205 3.14
154 228 3.49
170 210 3.21
102 151 2.31
159 191 2.91
161 183 2.80
310 347 5.32
143 193 2.95
162 155 2.37
191 215 3.29

44.8 164 2.51
43.1 179 2.74
34.4 129 1.97
32.6 102 1.56
52.1 210 3.22
44.9 202 3.10
32.7 112 1.71

0.31 0.582 0.00890
0.99 1.9 0.028
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

ENVVEST Sediment Quality Validation Study 2011
3151

SEM Hg SEM Hg SEM Hg
µg/L µg/g µmole/g

0.101 0.135 0.000673
0.0177 0.0258 0.000128

0.00884 0.0458 0.000229
0.00920 0.0142 0.0000708

0.0143 0.0410 0.000204
0.00924 0.0272 0.000136

0.0235 0.0456 0.000227
0.00438 0.0077 0.0000384
0.00805 0.0285 0.000142

0.0143 0.0282 0.000140
0.0208 0.0250 0.000125
0.0308 0.0459 0.000229
0.0176 0.0167 0.0000834
0.0120 0.0331 0.000165

0.00631 0.0114 0.0000567
0.00691 0.0212 0.000106

0.0221 0.0630 0.000314
0.03180 0.0409 0.000204
0.03387 0.0791 0.000395

0.02 0.0186 0.0000929
0.01 0.0327 0.000163

0.00726 0.0158 0.0000789
0.01624 0.0297 0.000148
0.01308 0.0193 0.0000964
0.04562 0.0688 0.000343
0.02874 0.0319 0.000159
0.00586 0.0296 0.000147
0.00958 0.0467 0.000233
0.00935 0.0225 0.000112
0 00323 0 00919 0 0000458SQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

0.00323 0.00919 0.0000458
0.00472 0.0113 0.0000562
0.00227 0.0107 0.0000536
0.00213 0.0062 0.0000307

0.0252 0.0781 0.000389
0.00759 0.0177 0.0000880

0.0140 0.0205 0.000102
0.0231 0.0498 0.000249

0.00764 0.0108 0.0000539
0.00826 0.0123 0.0000613

0.0245 0.0303 0.000151
0.0136 0.0204 0.000102

0.00816 0.00982 0.0000490
0.00856 0.00979 0.0000488
0.00867 0.00974 0.0000486

0.0118 0.0160 0.0000798
0.0137 0.0132 0.0000657

0.00656 0.00742 0.0000370
0.00207 0.00774 0.0000386
0.00553 0.0234 0.000117
0.00233 0.00890 0.0000444
0.001U 0.00188 0.0000167 U
0.001U 0.00188 0.0000167 U

0.00157 0.00721 0.000036
0.001U 0.00188 0.0000167 U

0.00100 0.00188 0.0000167
0.0032 0.0060 0.000053
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project:
(360) 681-4564 File #:

SAMPLE ID SAMPLE ID % Dry AVS
SPONSOR Station Type BATTELLE Weight Batch ID

SQV05-130 PS03 0-3cm 3151-387           31.7 042911AVS
SQV05-131 PS03 3-6cm 3151-388           32.1 042911AVS
SQV05-132 PS03 6-9cm 3151-389           33.6 042911AVS
SQV05-132 PS03 9-13cm 3151-390           36.7 042911AVS
SQV05-133 PS03 13-19cm 3151-391           37.5 042911AVS
SQV05-134 PS03 19-25cm 3151-392           35.6 042911AVS
SQV05-147 PS09 0-3cm 3151-393           25.7 042911AVS
SQV05-148 PS09 3-6cm 3151-394           31.1 042911AVS
SQV05-149 PS09 6-9cm 3151-395           34.3 042911AVS
SQV05-150 PS09 9-13cm 3151-396           34.6 042911AVS
SQV05-151 PS09 13-19cm 3151-397 R1     43.7 042911AVS
SQV05-151DUP PS09 13-19cm 3151-397 R2     43.7 042911AVS
SQV05-152 PS09 19-23cm 3151-398           52.2 042911AVS
SQV05-165 PS10 0-3cm 3151-399           21.8 042911AVS
SQV05-166 PS10 3-6cm 3151-400           27.9 042911AVS
SQV05-167 PS10 6-9cm 3151-401           29.5 050211AVS
SQV05-168 PS10 9-13cm 3151-402           30.9 050211AVS
SQV05-169 PS10 13-19cm 3151-403 R1     39.5 050211AVS
SQV05-169DUP PS10 13-19cm 3151-403 R2     39.5 050211AVS
SQV05-170 PS10 19-25cm 3151-404           60.3 050211AVS
SQV05-183 PS10.1 0-3cm 3151-405           24.9 050211AVS
SQV05-184 PS10.1 3-6cm 3151-406           25.2 050211AVS
SQV05-185 PS10.1 6-9cm 3151-407           31.2 050211AVS
SQV05-186 PS10.1 9-13cm 3151-408           34.7 050211AVS
SQV05-187 PS10.1 13-19cm 3151-409           39.3 050211AVS
SQV05-188 PS10.1 19-24cm 3151-410           36.9 050211AVS
SQV05-201 PS11 0-3cm 3151-411           23.3 050211AVS
SQV05-202 PS11 3-6cm 3151-412           23.5 050211AVS
SQV05-203 PS11 6-9cm 3151-413           28.4 050211AVS
SQV05 204 PS11 9 13 3151 414 R1 28 4 050311AVS

Molar Ratios of AVS to Total SEM Metals

ENVVEST Sediment Quality Validation Study 2011
3151

Does not include Fe, Mn
AVS ΣSEM Metals Excess Metals

µmole/g µmole/g Present (Y or N)

42.6 3.50 N
49.6 3.33 N
60.9 3.61 N
50.4 3.70 N
48.2 4.74 N
62.6 5.32 N
62.8 4.96 N
104 29.3 N

64.2 6.03 N
98.8 5.49 N
53.9 5.30 N
49.8 6.10 N
48.0 4.54 N
107 3.74 N

74.0 3.66 N
80.7 4.09 N
58.4 4.52 N
62.4 5.45 N
54.1 6.26 N
22.3 6.77 N
39.1 5.06 N
76.2 5.40 N
65.6 4.71 N
52.1 5.25 N
50.0 10.9 N
40.3 5.33 N
56.5 4.62 N
99.6 3.96 N
8.17 4.00 N
78 9 3 66 NSQV05-204 PS11 9-13cm 3151-414 R1     28.4 050311AVS

SQV05-204DUP PS11 9-13cm 3151-414 R2     28.4 050311AVS
SQV05-205 PS11 13-19cm 3151-415           27.0 050311AVS
SQV05-206 PS11 19-25cm 3151-416           33.8 050311AVS
SQV05-219 PS08 0-3cm 3151-417           25.2 050311AVS
SQV05-220 PS08 3-6cm 3151-418           34.4 050311AVS
SQV05-221 PS08 6-9cm 3151-419           34.8 050311AVS
SQV05-222 PS08 9-13cm 3151-420           39.6 050311AVS
SQV05-223 PS08 13-19cm 3151-421           42.5 050311AVS
SQV05-224 PS08 19-25cm 3151-422           48.8 050311AVS
SQV05-1027 PS06 0-3cm 3151-825           42.6 050311AVS
SQV05-1028 PS06 3-6cm 3151-826           43.6 050311AVS
SQV05-1029 PS06 6-9cm 3151-827           47.9 050311AVS
SQV05-1030 PS06 9-13cm 3151-828           50.5 050311AVS
SQV05-1031 PS06 13-19cm 3151-829           45.0 050311AVS
SQV05-1032 PS06 19-25cm 3151-830 Redo 49.6 050411AVS
SQV05-1037 PS06DUP 0-3cm 3151-831           48.0 050411AVS
SQV05-1038 PS06DUP 3-6cm 3151-832           48.6 050411AVS
SQV05-1051 PS07 0-3cm 3151-837           19.9 050411AVS
SQV05-1052 PS07 3-6cm 3151-838           27.2 050411AVS
SQV05-1053 PS07 6-9cm 3151-839           29.7 050411AVS
SQV05-1054 PS07 9-13cm 3151-840 R1     27.8 050411AVS
SQV05-1054DUP PS07 9-13cm 3151-840 R2     27.8 050411AVS
SQV05-1055 PS07 13-19cm 3151-841           33.8 050411AVS
SQV05-1056 PS07 19-25cm 3151-842           34.4 050411AVS

Detection Limit (mean used for AVS)
Reporting Limit (RL)

78.9 3.66 N
81.4 3.16 N
120 3.46 N
108 3.61 N

24.7 5.34 N
34.8 4.75 N
79.9 5.34 N
62.2 4.71 N
53.0 4.20 N
36.3 4.71 N
6.10 5.19 N
25.3 3.63 N
22.9 6.08 N
22.5 3.99 N
38.6 7.26 N
112 3.73 N

3.60 3.59 N
6.13 4.58 N
34.5 4.87 N
85.8 4.97 N
75.2 3.11 N
78.6 2.67 N
75.9 5.28 N
67.9 6.68 N
54.9 2.53 N

Summary Page 10 of 10

Analytical Chemistry Data Package, ENVVEST SQV 2011 Page 71 of 272



BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS SEM Hg SEM ICPMS AVS AVS MDL SEM RATIO
SPONSOR BATTELLE Weight Batch ID Batch ID Batch ID (µmole/g) (µmole/g) (g/ml)

Blank R1 042911 34.8 042911AVS 050311HGA 051211-6100 0.000529 U 0.269 0.000554
Blank R2 042911 34.8 042911AVS 050311HGA 051211-6100 0.0958 U 0.269 0.000554
Blank R1 050211 33.8 050211AVS 050411HGA 051211-6100 0.0000 U 0.277 0.000538
Blank R2 050211 33.8 050211AVS 050411HGA 051211-6100 0.0000 U 0.277 0.000538
Blank R1 050311 38.2 050311AVS 050511HGA 051611-6100 0.0000 U 0.258 0.000578
Blank R2 050311 38.2 050311AVS 050511HGA 051611-6100 0.0000 U 0.258 0.000578
Blank R1 050411 36.1 050411AVS 050511HGA 051611-6100 0.0000 U 0.340 0.000439
Blank R2 050411 36.1 050411AVS 050511HGA 051611-6100 0.0000 U 0.340 0.000439

Average 35.7 0.286 0.000527

SQV05-130 3151*387 31.7 042911AVS 050311HGA 051211-6100 42.6 0.199 0.000750
SQV05-131 3151*388 32.1 042911AVS 050311HGA 051211-6100 49.6 0.217 0.000688
SQV05-132 3151*389 33.6 042911AVS 050311HGA 051211-6100 60.9 0.773 0.000193
SQV05-132 3151*390 36.7 042911AVS 050311HGA 051211-6100 50.4 0.230 0.000648
SQV05-133 3151*391 37.5 042911AVS 050311HGA 051211-6100 48.2 0.426 0.000350
SQV05-134 3151*392 35.6 042911AVS 050311HGA 051211-6100 62.6 0.439 0.000340
SQV05-147 3151*393 25.7 042911AVS 050311HGA 051211-6100 62.8 0.290 0.000514
SQV05-148 3151*394 31.1 042911AVS 050311HGA 051211-6100 104 0.262 0.000569
SQV05-149 3151*395 34.3 042911AVS 050311HGA 051211-6100 64.2 0.528 0.000283
SQV05-150 3151*396 34.6 042911AVS 050311HGA 051211-6100 98.8 0.295 0.000506
SQV05-151 3151*397 r1 43.7 042911AVS 050311HGA 051211-6100 53.9 0.179 0.000831
SQV05-151DUP 3151*397 r2 43.7 042911AVS 050311HGA 051211-6100 49.8 0.222 0.000672
SQV05-152 3151*398 52.2 042911AVS 050311HGA 051211-6100 48.0 0.142 0.001050
SQV05-165 3151*399 21.8 042911AVS 050311HGA 051211-6100 107 0.411 0.000363
SQV05-166 3151*400 27.9 042911AVS 050311HGA 051211-6100 74.0 0.269 0.000555
SQV05-167 3151*401 29.5 050211AVS 050311HGA 051211-6100 80.7 0.458 0.000326
SQV05-168 3151*402 30.9 050211AVS 050311HGA 051211-6100 58.4 0.426 0.000350
SQV05-169 3151*403 r1 39.5 050211AVS 050411HGA 051211-6100 62.4 0.192 0.000778
SQV05-169DUP 3151*403 r2 39.5 050211AVS 050411HGA 051211-6100 54.1 0.349 0.000428
SQV05-170 3151*404 60.3 050211AVS 050311HGA 051211-6100 22.3 0.159 0.000941
SQV05-183 3151*405 24.9 050211AVS 050311HGA 051211-6100 39.1 0.372 0.000401
SQV05-184 3151*406 25.2 050211AVS 050411HGA 051211-6100 76.2 0.325 0.000459
SQV05-185 3151*407 31.2 050211AVS 050411HGA 051211-6100 65.6 0.273 0.000547
SQV05-186 3151*408 34.7 050211AVS 050411HGA 051211-6100 52.1 0.221 0.000676
SQV05-187 3151*409 39.3 050211AVS 050411HGA 051211-6100 50.0 0.225 0.000663
SQV05-188 3151*410 36.9 050211AVS 050411HGA 051211-6100 40.3 0.165 0.000901
SQV05-201 3151*411 23.3 050211AVS 050411HGA 051211-6100 56.5 0.754 0.000198
SQV05-202 3151*412 23.5 050211AVS 050411HGA 051211-6100 99.6 0.728 0.000205
SQV05-203 3151*413 28.4 050211AVS 050411HGA 051211-6100 8.17 0.360 0.000415
SQV05-204 3151*414 r1 28.4 050311AVS 050511HGA 051611-6100 78.9 0.425 0.000351
SQV05-204DUP 3151*414 r2 28.4 050311AVS 050511HGA 051611-6100 81.4 0.356 0.000419
SQV05-205 3151*415 27.0 050311AVS 050411HGA 051611-6100 120 0.705 0.000212
SQV05-206 3151*416 33.8 050311AVS 050411HGA 051611-6100 108 0.431 0.000346
SQV05-219 3151*417 25.2 050311AVS 050411HGA 051611-6100 24.7 0.461 0.000323
SQV05-220 3151*418 34.4 050311AVS 050411HGA 051611-6100 34.8 0.347 0.000430
SQV05-221 3151*419 34.8 050311AVS 050411HGA 051611-6100 79.9 0.219 0.000681
SQV05-222 3151*420 39.6 050311AVS 050411HGA 051611-6100 62.2 0.321 0.000464
SQV05-223 3151*421 42.5 050311AVS 050411HGA 051611-6100 53.0 0.211 0.000707
SQV05-224 3151*422 48.8 050311AVS 050411HGA 051611-6100 36.3 0.222 0.000672
SQV05-1027 3151*825 42.6 050311AVS 050511HGA 051611-6100 6.10 0.185 0.000807
SQV05-1028 3151*826 43.6 050311AVS 050511HGA 051611-6100 25.3 0.223 0.000669
SQV05-1029 3151*827 47.9 050311AVS 050511HGA 051611-6100 22.9 0.180 0.000830
SQV05-1030 3151*828 50.5 050311AVS 050511HGA 051611-6100 22.5 0.171 0.000874
SQV05-1031 3151*829 45.0 050311AVS 050511HGA 051611-6100 38.6 0.168 0.000890
SQV05-1032 3151*830 redo 49.6 050411AVS 050511HGA 051611-6100 112 0.523 0.000738
SQV05-1037 3151*831 48.0 050411AVS 050511HGA 051611-6100 3.60 0.143 0.00104
SQV05-1038 3151*832 48.6 050411AVS 050511HGA 051611-6100 6.13 0.169 0.000883
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS SEM Hg SEM ICPMS AVS AVS MDL SEM RATIO
SPONSOR BATTELLE Weight Batch ID Batch ID Batch ID (µmole/g) (µmole/g) (g/ml)

SQV05-1051 3151*837 19.9 050411AVS 050511HGA 051611-6100 34.5 0.438 0.000268
SQV05-1052 3151*838 27.2 050411AVS 050511HGA 051611-6100 85.8 0.557 0.000236
SQV05-1053 3151*839 29.7 050411AVS 050511HGA 051611-6100 75.2 0.631 0.000262
SQV05-1054 3151*840 r1 27.8 050411AVS 050511HGA 051611-6100 78.6 0.570 0.000312
SQV05-1054DUP 3151*840 r2 27.8 050411AVS 050511HGA 051611-6100 75.9 0.478 0.000244
SQV05-1055 3151*841 33.8 050411AVS 050511HGA 051611-6100 67.9 0.612 0.000218
SQV05-1056 3151*842 34.4 050411AVS 050511HGA 051611-6100 54.9 0.684 0.000285

Detection Limit (mean used for AVS) 0.358 0.00053

2981 AVS-SEM Worksheet Page 2 of 20

Analytical Chemistry Data Package, ENVVEST SQV 2011 Page 73 of 272



BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Cd Cd Cd blk corr SEM Cd SEM Cd
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.036U 0.0000000 0.000036U 0.0676U 0.000601 U
Blank R2 042911 0.036U 0.0000000 0.000036U 0.0676U 0.000601 U
Blank R1 050211 0.036U 0.0000000 0.000036U 0.0676U 0.000601 U
Blank R2 050211 0.036U 0.0000000 0.000036U 0.0676U 0.000601 U
Blank R1 050311 0.0369 0.0000369 0.0000369 0.0638 0.000568 U
Blank R2 050311 0.0398 0.0000398 0.0000398 0.0688 0.000612
Blank R1 050411 0.036U 0.0000000 0.000036U 0.0676 0.000601 U
Blank R2 050411 0.036U 0.0000000 0.000036U 0.0676 0.000601 U

Average 0.000036U

SQV05-130 3151*387 1.06 0.00106 0.00106 1.413 0.0126
SQV05-131 3151*388 1.08 0.00108 0.00108 1.570 0.0140
SQV05-132 3151*389 0.268 0.000268 0.000268 1.39 0.0124
SQV05-132 3151*390 0.985 0.000985 0.000985 1.52 0.0135
SQV05-133 3151*391 0.654 0.000654 0.000654 1.869 0.0166
SQV05-134 3151*392 0.617 0.000617 0.000617 1.817 0.0162
SQV05-147 3151*393 1.07 0.00107 0.00107 2.082 0.0185
SQV05-148 3151*394 4.23 0.00423 0.00423 7.436 0.0662
SQV05-149 3151*395 0.457 0.00046 0.00046 1.617 0.0144
SQV05-150 3151*396 1.18 0.00118 0.00118 2.33 0.0207
SQV05-151 3151*397 r1 0.993 0.00099 0.000993 1.1947 0.0106
SQV05-151DUP 3151*397 r2 0.822 0.00082 0.00082 1.224 0.0109
SQV05-152 3151*398 1.11 0.00111 0.00111 1.057 0.00941
SQV05-165 3151*399 0.621 0.000621 0.00062 1.710 0.0152
SQV05-166 3151*400 0.736 0.000736 0.00074 1.327 0.0118
SQV05-167 3151*401 0.568 0.000568 0.00057 1.744 0.0155
SQV05-168 3151*402 0.496 0.000496 0.00050 1.416 0.0126
SQV05-169 3151*403 r1 1.05 0.00105 0.00105 1.349 0.0120
SQV05-169DUP 3151*403 r2 0.608 0.000608 0.00061 1.421 0.0126
SQV05-170 3151*404 1.65 0.00165 0.00165 1.754 0.0156
SQV05-183 3151*405 0.607 0.00061 0.00061 1.513 0.0135
SQV05-184 3151*406 0.650 0.00065 0.00065 1.416 0.0126
SQV05-185 3151*407 0.665 0.00067 0.00067 1.217 0.0108
SQV05-186 3151*408 0.917 0.00092 0.00092 1.356 0.0121
SQV05-187 3151*409 1.01 0.00101 0.00101 1.522 0.0135
SQV05-188 3151*410 0.723 0.00072 0.00072 0.802 0.00714
SQV05-201 3151*411 0.343 0.00034 0.00034 1.733 0.0154
SQV05-202 3151*412 0.370 0.00037 0.00037 1.805 0.0161
SQV05-203 3151*413 0.524 0.00052 0.00052 1.263 0.0112
SQV05-204 3151*414 r1 0.635 0.00064 0.00064 1.810 0.0161
SQV05-204DUP 3151*414 r2 0.644 0.00064 0.00064 1.539 0.0137
SQV05-205 3151*415 0.371 0.00037 0.00037 1.754 0.0156
SQV05-206 3151*416 0.574 0.00057 0.00057 1.659 0.0148
SQV05-219 3151*417 0.471 0.00047 0.00047 1.456 0.0130
SQV05-220 3151*418 0.621 0.00062 0.00062 1.445 0.0129
SQV05-221 3151*419 1.09 0.00109 0.00109 1.601 0.0142
SQV05-222 3151*420 0.590 0.00059 0.00059 1.271 0.0113
SQV05-223 3151*421 0.853 0.00085 0.00085 1.207 0.0107
SQV05-224 3151*422 0.872 0.00087 0.00087 1.297 0.0115
SQV05-1027 3151*825 0.761 0.00076 0.00076 0.943 0.00839
SQV05-1028 3151*826 0.704 0.00070 0.00070 1.052 0.00936
SQV05-1029 3151*827 1.02 0.001020 0.001020 1.2283 0.0109
SQV05-1030 3151*828 0.698 0.000698 0.000698 0.7983 0.00710
SQV05-1031 3151*829 0.656 0.00066 0.00066 0.7371 0.00656
SQV05-1032 3151*830 redo 0.116 0.00012 0.00012 0.1572 0.00140
SQV05-1037 3151*831 0.817 0.00082 0.00082 0.7836 0.00697
SQV05-1038 3151*832 0.753 0.00075 0.00075 0.8524 0.00758
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Cd Cd Cd blk corr SEM Cd SEM Cd
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 0.664 0.00066 0.00066 2.4780 0.0220
SQV05-1052 3151*838 0.652 0.00065 0.00065 2.7602 0.0246
SQV05-1053 3151*839 0.515 0.00052 0.00052 1.9693 0.0175
SQV05-1054 3151*840 r1 0.511 0.00051 0.00051 1.6361 0.0146
SQV05-1054DUP 3151*840 r2 0.627 0.00063 0.00063 2.5720 0.0229
SQV05-1055 3151*841 0.558 0.00056 0.00056 2.5603 0.0228
SQV05-1056 3151*842 0.372 0.00037 0.00037 1.3036 0.0116

Detection Limit 0.036 0.0000360 0.0000360 0.0676 0.000601
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Cu Cu Cu blk corr SEM Cu SEM Cu
SPONSOR BATTELLE (µg/l) (µg/ml) (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.0763 0.000076 0.000076 0.138 0.00217
Blank R2 042911 0.04U 0.000000 0.00004U 0.0751U 0.00118 U
Blank R1 050211 0.140 0.000140 0.000140 0.260 0.00410
Blank R2 050211 0.304 0.000304 0.000304 0.565 0.00890
Blank R1 050311 0.215 0.000215 0.000215 0.372 0.00585
Blank R2 050311 0.227 0.000227 0.000227 0.392 0.00618
Blank R1 050411 0.286 0.000286 0.000286 0.651 0.0103
Blank R2 050411 0.575 0.000575 0.000575 1.31 0.0206

Average 0.000228

SQV05-130 3151*387 36.1 0.0361 0.0359 47.83 0.753
SQV05-131 3151*388 21.4 0.0214 0.0212 30.78 0.484
SQV05-132 3151*389 11.1 0.0111 0.0109 56.4 0.887
SQV05-132 3151*390 17.4 0.0174 0.0172 26.51 0.417
SQV05-133 3151*391 18.3 0.0183 0.0181 51.65 0.813
SQV05-134 3151*392 30.0 0.0300 0.0298 87.68 1.38
SQV05-147 3151*393 33.4 0.0334 0.0332 64.55 1.02
SQV05-148 3151*394 20.1 0.0201 0.0199 34.94 0.550
SQV05-149 3151*395 25.7 0.0257 0.0255 90.11 1.42
SQV05-150 3151*396 25.8 0.0258 0.0256 50.50 0.795
SQV05-151 3151*397 r1 60.7 0.0607 0.0605 72.76 1.15
SQV05-151DUP 3151*397 r2 57.6 0.0576 0.0574 85.40 1.34
SQV05-152 3151*398 40.9 0.0409 0.0407 38.74 0.610
SQV05-165 3151*399 16.8 0.0168 0.0166 45.62 0.718
SQV05-166 3151*400 19.3 0.0193 0.0191 34.39 0.541
SQV05-167 3151*401 16.0 0.0160 0.0158 48.43 0.762
SQV05-168 3151*402 19.0 0.0190 0.0188 53.60 0.844
SQV05-169 3151*403 r1 40.2 0.0402 0.0400 51.37 0.809
SQV05-169DUP 3151*403 r2 36.6 0.0366 0.0364 85.00 1.34
SQV05-170 3151*404 65.1 0.0651 0.0649 68.97 1.09
SQV05-183 3151*405 33.5 0.0335 0.0333 82.92 1.31
SQV05-184 3151*406 30.8 0.0308 0.0306 66.60 1.05
SQV05-185 3151*407 36.5 0.0365 0.0363 66.36 1.04
SQV05-186 3151*408 42.6 0.0426 0.0424 62.66 0.986
SQV05-187 3151*409 70.3 0.0703 0.0701 105.61 1.66
SQV05-188 3151*410 73.2 0.0732 0.0730 80.95 1.27
SQV05-201 3151*411 14.4 0.0144 0.0142 71.59 1.13
SQV05-202 3151*412 12.2 0.0122 0.0120 58.39 0.919
SQV05-203 3151*413 33.3 0.0333 0.0331 79.73 1.25
SQV05-204 3151*414 r1 18.3 0.0183 0.0181 51.50 0.811
SQV05-204DUP 3151*414 r2 17.2 0.0172 0.0170 40.55 0.638
SQV05-205 3151*415 10.9 0.0109 0.0107 50.45 0.794
SQV05-206 3151*416 17.0 0.0170 0.0168 48.46 0.763
SQV05-219 3151*417 33.3 0.0333 0.0331 102.25 1.61
SQV05-220 3151*418 32.3 0.0323 0.0321 74.60 1.17
SQV05-221 3151*419 36.0 0.0360 0.0358 52.54 0.827
SQV05-222 3151*420 27.7 0.0277 0.0275 59.18 0.931
SQV05-223 3151*421 25.3 0.0253 0.0251 35.46 0.558
SQV05-224 3151*422 30.5 0.0305 0.0303 45.03 0.709
SQV05-1027 3151*825 48.5 0.0485 0.0483 59.79 0.941
SQV05-1028 3151*826 30.3 0.0303 0.0301 44.95 0.707
SQV05-1029 3151*827 40.0 0.0400 0.0398 47.89 0.754
SQV05-1030 3151*828 42.8 0.043 0.0426 48.69 0.766
SQV05-1031 3151*829 64.8 0.0648 0.0646 72.56 1.14
SQV05-1032 3151*830 redo 20.8 0.0208 0.0206 27.87 0.439
SQV05-1037 3151*831 57.3 0.0573 0.0571 54.74 0.861
SQV05-1038 3151*832 50.9 0.0509 0.0507 57.36 0.903
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Cu Cu Cu blk corr SEM Cu SEM Cu
SPONSOR BATTELLE (µg/l) (µg/ml) (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 23.0 0.0230 0.0228 84.98 1.34
SQV05-1052 3151*838 15.4 0.0154 0.0152 64.23 1.01
SQV05-1053 3151*839 10.9 0.0109 0.0107 40.81 0.642
SQV05-1054 3151*840 r1 11.8 0.0118 0.0116 37.05 0.583
SQV05-1054DUP 3151*840 r2 16.5 0.0165 0.0163 66.75 1.05
SQV05-1055 3151*841 14.5 0.0145 0.0143 65.48 1.03
SQV05-1056 3151*842 7.75 0.0078 0.0075 26.36 0.415

Detection Limit 0.040 0.000040 0.000040 0.0751 0.00118
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Fe Fe Fe blk corr SEM Fe SEM Fe
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 1.0U 0.00000 0.00100U 1.81U 0.0325 U
Blank R2 042911 1.0U 0.00000 0.00100U 1.81U 0.0325 U
Blank R1 050211 1.0U 0.00000 0.00100U 1.81U 0.0325 U
Blank R2 050211 1.20 0.00120 0.00120 2.23 0.0400
Blank R1 050311 1.0U 0.00000 0.00100U 1.81U 0.0325 U
Blank R2 050311 1.0U 0.00000 0.00100U 1.81U 0.0325 U
Blank R1 050411 1.60 0.00160 0.00160 3.64 0.0652
Blank R2 050411 1.71 0.00171 0.0017 3.89 0.0697

Average 0.0010U

SQV05-130 3151*387 42.9 0.0429 0.0429 57.2 1.02
SQV05-131 3151*388 32.2 0.0322 0.0322 46.8 0.838
SQV05-132 3151*389 13.0 0.0130 0.0130 67.4 1.21
SQV05-132 3151*390 31.8 0.0318 0.0318 49.1 0.879
SQV05-133 3151*391 20.0 0.0200 0.0200 57.2 1.02
SQV05-134 3151*392 22.3 0.0223 0.0223 65.7 1.18
SQV05-147 3151*393 41.8 0.0418 0.0418 81.3 1.46
SQV05-148 3151*394 39.2 0.0392 0.0392 68.9 1.23
SQV05-149 3151*395 23.7 0.0237 0.0237 83.8 1.50
SQV05-150 3151*396 42.5 0.0425 0.0425 83.9 1.50
SQV05-151 3151*397 r1 50.1 0.0501 0.0501 60.28 1.08
SQV05-151DUP 3151*397 r2 42.0 0.0420 0.0420 62.5 1.12
SQV05-152 3151*398 50.2 0.0502 0.0502 47.8 0.856
SQV05-165 3151*399 31.2 0.0312 0.0312 85.9 1.54
SQV05-166 3151*400 36.0 0.0360 0.0360 64.9 1.16
SQV05-167 3151*401 25.4 0.0254 0.0254 78.0 1.40
SQV05-168 3151*402 26.5 0.0265 0.0265 75.7 1.35
SQV05-169 3151*403 r1 39.1 0.0391 0.0391 50.3 0.900
SQV05-169DUP 3151*403 r2 25.6 0.0256 0.0256 59.8 1.07
SQV05-170 3151*404 44.8 0.0448 0.0448 47.6 0.853
SQV05-183 3151*405 26.8 0.0268 0.0268 66.8 1.20
SQV05-184 3151*406 39.8 0.0398 0.0398 86.7 1.55
SQV05-185 3151*407 34.3 0.0343 0.0343 62.8 1.12
SQV05-186 3151*408 47.9 0.0479 0.0479 70.8 1.27
SQV05-187 3151*409 218 0.2180 0.2180 328.6 5.88
SQV05-188 3151*410 59.1 0.0591 0.0591 65.6 1.17
SQV05-201 3151*411 24.9 0.0249 0.0249 125.8 2.25
SQV05-202 3151*412 19.8 0.0198 0.0198 96.6 1.73
SQV05-203 3151*413 34.3 0.0343 0.0343 82.7 1.48
SQV05-204 3151*414 r1 27.7 0.0277 0.0277 78.9 1.41
SQV05-204DUP 3151*414 r2 26.2 0.0262 0.0262 62.6 1.12
SQV05-205 3151*415 17.9 0.0179 0.0179 84.6 1.52
SQV05-206 3151*416 22.2 0.0222 0.0222 64.1 1.15
SQV05-219 3151*417 25.3 0.0253 0.0253 78.2 1.40
SQV05-220 3151*418 25.4 0.0254 0.0254 59.1 1.06
SQV05-221 3151*419 41.0 0.0410 0.0410 60.2 1.08
SQV05-222 3151*420 28.2 0.0282 0.0282 60.7 1.09
SQV05-223 3151*421 37.6 0.0376 0.0376 53.2 0.952
SQV05-224 3151*422 33.9 0.0339 0.0339 50.4 0.903
SQV05-1027 3151*825 74.0 0.0740 0.0740 91.7 1.64
SQV05-1028 3151*826 45.9 0.0459 0.0459 68.6 1.23
SQV05-1029 3151*827 146 0.1460 0.1460 175.82 3.15
SQV05-1030 3151*828 44.5 0.0445 0.0445 50.89 0.911
SQV05-1031 3151*829 62.1 0.0621 0.0621 69.8 1.25
SQV05-1032 3151*830 redo 43.0 0.0430 0.0430 58.3 1.04
SQV05-1037 3151*831 49.6 0.0496 0.0496 47.6 0.852
SQV05-1038 3151*832 42.6 0.0426 0.0426 48.2 0.863
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Fe Fe Fe blk corr SEM Fe SEM Fe
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 27.7 0.0277 0.0277 103.4 1.85
SQV05-1052 3151*838 31.7 0.0317 0.0317 134.2 2.40
SQV05-1053 3151*839 22.6 0.0226 0.0226 86.4 1.55
SQV05-1054 3151*840 r1 17.7 0.0177 0.0177 56.7 1.01
SQV05-1054DUP 3151*840 r2 28.8 0.0288 0.0288 118.1 2.12
SQV05-1055 3151*841 44.1 0.0441 0.0441 202.3 3.62
SQV05-1056 3151*842 14.2 0.0142 0.0142 49.8 0.891

Detection Limit 1.0 0.001000 0.001000 1.8774 0.03361
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Mn Mn Mn blk corr SEM Mn SEM Mn
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.0866 0.0000866 0.0000866 0.156 0.00285
Blank R2 042911 0.0920 0.0000920 0.0000920 0.166 0.00302
Blank R1 050211 0.0850 0.0000850 0.0000850 0.158 0.00288
Blank R2 050211 0.259 0.000259 0.000259 0.482 0.00877
Blank R1 050311 0.137 0.000137 0.000137 0.237 0.00431
Blank R2 050311 0.156 0.000156 0.000156 0.270 0.00491
Blank R1 050411 0.362 0.000362 0.000362 0.825 0.0150
Blank R2 050411 0.472 0.000472 0.000472 1.08 0.0196

Average 0.000206

SQV05-130 3151*387 50.5 0.0505 0.0503 67.1 1.22
SQV05-131 3151*388 36.6 0.0366 0.0364 52.9 0.963
SQV05-132 3151*389 12.6 0.0126 0.0124 64.3 1.17
SQV05-132 3151*390 32.1 0.0321 0.0319 49.2 0.896
SQV05-133 3151*391 19.7 0.0197 0.0195 55.7 1.01
SQV05-134 3151*392 19.3 0.0193 0.0191 56.2 1.02
SQV05-147 3151*393 45.9 0.0459 0.0457 88.9 1.62
SQV05-148 3151*394 37.5 0.0375 0.0373 65.6 1.19
SQV05-149 3151*395 24.8 0.0248 0.0246 87.0 1.58
SQV05-150 3151*396 48.6 0.0486 0.0484 95.6 1.74
SQV05-151 3151*397 r1 73.3 0.0733 0.0731 87.9 1.60
SQV05-151DUP 3151*397 r2 69.7 0.0697 0.0695 103 1.88
SQV05-152 3151*398 77.9 0.0779 0.0777 74.0 1.35
SQV05-165 3151*399 33.2 0.0332 0.0330 90.8 1.65
SQV05-166 3151*400 50.1 0.0501 0.0499 90.0 1.64
SQV05-167 3151*401 34.7 0.0347 0.0345 106 1.93
SQV05-168 3151*402 37.3 0.0373 0.0371 106 1.93
SQV05-169 3151*403 r1 62.1 0.0621 0.0619 79.5 1.45
SQV05-169DUP 3151*403 r2 39.4 0.0394 0.0392 91.6 1.67
SQV05-170 3151*404 65.3 0.0653 0.0651 69.2 1.26
SQV05-183 3151*405 53.7 0.0537 0.0535 133 2.43
SQV05-184 3151*406 54.8 0.0548 0.0546 119 2.16
SQV05-185 3151*407 45.6 0.0456 0.0454 83.1 1.51
SQV05-186 3151*408 67.4 0.0674 0.0672 99.4 1.81
SQV05-187 3151*409 98.6 0.0986 0.0984 148 2.70
SQV05-188 3151*410 89.6 0.0896 0.0894 99.2 1.80
SQV05-201 3151*411 33.4 0.0334 0.0332 168 3.05
SQV05-202 3151*412 23.2 0.0232 0.0230 112 2.04
SQV05-203 3151*413 115 0.115 0.115 277 5.04
SQV05-204 3151*414 r1 40.3 0.0403 0.0401 114 2.08
SQV05-204DUP 3151*414 r2 39.9 0.0399 0.0397 94.8 1.73
SQV05-205 3151*415 17.3 0.0173 0.0171 80.8 1.47
SQV05-206 3151*416 21.6 0.0216 0.0214 61.8 1.13
SQV05-219 3151*417 59.5 0.0595 0.0593 183 3.34
SQV05-220 3151*418 51.8 0.0518 0.0516 120 2.18
SQV05-221 3151*419 79.2 0.0792 0.0790 116 2.11
SQV05-222 3151*420 43.3 0.0433 0.0431 92.8 1.69
SQV05-223 3151*421 65.3 0.0653 0.0651 92.1 1.68
SQV05-224 3151*422 54.2 0.0542 0.0540 80.3 1.46
SQV05-1027 3151*825 133 0.133 0.133 164 2.99
SQV05-1028 3151*826 70.6 0.0706 0.0704 105 1.91
SQV05-1029 3151*827 137 0.137 0.137 165 3.00
SQV05-1030 3151*828 101 0.101 0.101 115 2.10
SQV05-1031 3151*829 213 0.213 0.213 239 4.35
SQV05-1032 3151*830 redo 98.6 0.0986 0.0984 133 2.43
SQV05-1037 3151*831 149 0.149 0.149 143 2.60
SQV05-1038 3151*832 117 0.117 0.117 132 2.41
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Mn Mn Mn blk corr SEM Mn SEM Mn
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 38.2 0.0382 0.0380 142 2.58
SQV05-1052 3151*838 32.2 0.0322 0.0320 135 2.47
SQV05-1053 3151*839 23.6 0.0236 0.0234 89.5 1.63
SQV05-1054 3151*840 r1 17.7 0.0177 0.0175 56.0 1.02
SQV05-1054DUP 3151*840 r2 24.9 0.0249 0.0247 101 1.84
SQV05-1055 3151*841 24.7 0.0247 0.0245 112 2.05
SQV05-1056 3151*842 15.9 0.0159 0.0157 55.0 1.00

Detection Limit 0.0380 0.000038 0.000038 0.0713 0.00130
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Ni Ni Ni blk corr SEM Ni SEM Ni
SPONSOR BATTELLE (µg/l) (µg/ml) (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.073U 0.000000 0.000000 0.0100U 0.000170 U
Blank R2 042911 0.126 0.000126 0.000126 0.227 0.00387
Blank R1 050211 0.172 0.000172 0.000172 0.320 0.00545
Blank R2 050211 0.852 0.000852 0.000852 1.58 0.0270
Blank R1 050311 0.183 0.000183 0.000183 0.316 0.00539
Blank R2 050311 0.111 0.000111 0.000111 0.192 0.00327
Blank R1 050411 0.170 0.000170 0.000170 0.387 0.00660
Blank R2 050411 0.309 0.000309 0.000309 0.704 0.0120

Average 0.000240

SQV05-130 3151*387 6.45 0.00645 0.00621 8.28 0.141
SQV05-131 3151*388 5.59 0.00559 0.00535 7.78 0.132
SQV05-132 3151*389 2.25 0.00225 0.00201 10.4 0.177
SQV05-132 3151*390 4.43 0.00443 0.00419 6.47 0.110
SQV05-133 3151*391 3.12 0.00312 0.00288 8.23 0.140
SQV05-134 3151*392 4.54 0.00454 0.00430 12.7 0.216
SQV05-147 3151*393 9.38 0.00938 0.00914 17.8 0.303
SQV05-148 3151*394 6.25 0.00625 0.00601 10.6 0.180
SQV05-149 3151*395 4.35 0.00435 0.00411 14.5 0.248
SQV05-150 3151*396 7.11 0.00711 0.00687 13.6 0.231
SQV05-151 3151*397 r1 9.30 0.00930 0.00906 10.9 0.186
SQV05-151DUP 3151*397 r2 7.41 0.00741 0.00717 10.7 0.182
SQV05-152 3151*398 8.28 0.00828 0.00804 7.66 0.130
SQV05-165 3151*399 4.51 0.00451 0.00427 11.8 0.200
SQV05-166 3151*400 5.17 0.00517 0.00493 8.89 0.151
SQV05-167 3151*401 3.49 0.00349 0.00325 9.98 0.170
SQV05-168 3151*402 3.66 0.00366 0.00342 9.76 0.166
SQV05-169 3151*403 r1 6.29 0.00629 0.00605 7.78 0.132
SQV05-169DUP 3151*403 r2 3.84 0.00384 0.00360 8.41 0.143
SQV05-170 3151*404 17.5 0.0175 0.0173 18.4 0.313
SQV05-183 3151*405 3.91 0.00391 0.00367 9.15 0.156
SQV05-184 3151*406 6.15 0.00615 0.00591 12.9 0.219
SQV05-185 3151*407 4.79 0.00479 0.00455 8.32 0.142
SQV05-186 3151*408 8.70 0.00870 0.00846 12.5 0.213
SQV05-187 3151*409 171 0.171 0.171 257 4.38
SQV05-188 3151*410 17.9 0.0179 0.0177 19.6 0.334
SQV05-201 3151*411 9.23 0.00923 0.00899 45.4 0.774
SQV05-202 3151*412 3.11 0.00311 0.00287 14.0 0.238
SQV05-203 3151*413 4.09 0.00409 0.00385 9.28 0.158
SQV05-204 3151*414 r1 6.39 0.00639 0.00615 17.5 0.298
SQV05-204DUP 3151*414 r2 4.44 0.00444 0.00420 10.0 0.171
SQV05-205 3151*415 2.87 0.00287 0.00263 12.4 0.212
SQV05-206 3151*416 4.00 0.00400 0.00376 10.9 0.185
SQV05-219 3151*417 6.28 0.00628 0.00604 18.7 0.318
SQV05-220 3151*418 4.32 0.00432 0.00408 9.49 0.162
SQV05-221 3151*419 7.74 0.00774 0.00750 11.0 0.188
SQV05-222 3151*420 5.75 0.00575 0.00551 11.9 0.202
SQV05-223 3151*421 7.79 0.00779 0.00755 10.7 0.182
SQV05-224 3151*422 5.80 0.00580 0.00556 8.27 0.141
SQV05-1027 3151*825 34.8 0.0348 0.0346 42.8 0.729
SQV05-1028 3151*826 14.5 0.0145 0.0143 21.3 0.363
SQV05-1029 3151*827 105 0.105 0.105 126 2.15
SQV05-1030 3151*828 8.62 0.00862 0.00838 9.58 0.163
SQV05-1031 3151*829 14.1 0.0141 0.0139 15.6 0.265
SQV05-1032 3151*830 redo 4.23 0.00423 0.00399 5.41 0.092
SQV05-1037 3151*831 8.88 0.00888 0.00864 8.29 0.141
SQV05-1038 3151*832 7.18 0.00718 0.00694 7.86 0.134
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Ni Ni Ni blk corr SEM Ni SEM Ni
SPONSOR BATTELLE (µg/l) (µg/ml) (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 11.0 0.0110 0.0108 40.2 0.684
SQV05-1052 3151*838 12.2 0.0122 0.0120 50.6 0.862
SQV05-1053 3151*839 4.06 0.00406 0.00382 14.6 0.249
SQV05-1054 3151*840 r1 5.40 0.00540 0.00516 16.5 0.281
SQV05-1054DUP 3151*840 r2 9.35 0.00935 0.00911 37.4 0.636
SQV05-1055 3151*841 28.5 0.0285 0.0283 130 2.21
SQV05-1056 3151*842 2.61 0.00261 0.00237 8.30 0.141

Detection Limit 0.073 0.0000730 0.0000730 0.0100 0.000170
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Pb Pb Pb blk corr SEM Pb SEM Pb
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.03U 0.000000 0.000030U 0.0544U 0.000262 U
Blank R2 042911 0.03U 0.000000 0.000030U 0.0544U 0.000262 U
Blank R1 050211 0.03U 0.000000 0.000030U 0.0544U 0.000262 U
Blank R2 050211 0.0620 0.0000620 0.0000620 0.115 0.000556
Blank R1 050311 0.0696 0.0000696 0.0000696 0.120 0.000581
Blank R2 050311 0.0819 0.0000819 0.0000819 0.142 0.000683
Blank R1 050411 0.03U 0.000000 0.000030U 0.0544U 0.000262 U
Blank R2 050411 0.0586 0.0000586 0.0000586 0.133 0.000644

Average 0.0000340

SQV05-130 3151*387 46.3 0.0463 0.0463 61.7 0.298
SQV05-131 3151*388 39.0 0.0390 0.0390 56.6 0.273
SQV05-132 3151*389 13.6 0.0136 0.0136 70.3 0.339
SQV05-132 3151*390 51.8 0.0518 0.0518 79.9 0.386
SQV05-133 3151*391 37.8 0.0378 0.0378 108 0.521
SQV05-134 3151*392 37.4 0.0374 0.0374 110 0.531
SQV05-147 3151*393 29.6 0.0296 0.0296 57.5 0.278
SQV05-148 3151*394 36.3 0.0363 0.0363 63.8 0.308
SQV05-149 3151*395 20.2 0.0202 0.0202 71.3 0.344
SQV05-150 3151*396 31.7 0.0317 0.0317 62.5 0.302
SQV05-151 3151*397 r1 69.6 0.0696 0.0696 83.7 0.404
SQV05-151DUP 3151*397 r2 54.0 0.0540 0.0540 80.3 0.388
SQV05-152 3151*398 69.0 0.0690 0.0690 65.7 0.317
SQV05-165 3151*399 19.9 0.0199 0.0199 54.7 0.264
SQV05-166 3151*400 35.0 0.0350 0.0350 63.1 0.304
SQV05-167 3151*401 21.2 0.0212 0.0212 65.0 0.314
SQV05-168 3151*402 29.9 0.0299 0.0299 85.3 0.412
SQV05-169 3151*403 r1 112 0.112 0.112 144 0.695
SQV05-169DUP 3151*403 r2 57.4 0.0574 0.0574 134 0.647
SQV05-170 3151*404 168 0.168 0.168 179 0.862
SQV05-183 3151*405 40.4 0.0404 0.0404 101 0.486
SQV05-184 3151*406 39.1 0.0391 0.0391 85.1 0.411
SQV05-185 3151*407 48.5 0.0485 0.0485 88.7 0.428
SQV05-186 3151*408 70.9 0.0709 0.0709 105 0.506
SQV05-187 3151*409 78.5 0.0785 0.0785 118 0.571
SQV05-188 3151*410 87.4 0.0874 0.0874 96.9 0.468
SQV05-201 3151*411 11.4 0.0114 0.0114 57.4 0.277
SQV05-202 3151*412 12.1 0.0121 0.0121 58.9 0.284
SQV05-203 3151*413 22.8 0.0228 0.0228 54.9 0.265
SQV05-204 3151*414 r1 20.1 0.0201 0.0201 57.2 0.276
SQV05-204DUP 3151*414 r2 24.0 0.0240 0.0240 57.3 0.276
SQV05-205 3151*415 11.9 0.0119 0.0119 56.1 0.271
SQV05-206 3151*416 20.5 0.0205 0.0205 59.1 0.285
SQV05-219 3151*417 23.3 0.0233 0.0233 71.9 0.347
SQV05-220 3151*418 26.9 0.0269 0.0269 62.5 0.302
SQV05-221 3151*419 42.8 0.0428 0.0428 62.8 0.303
SQV05-222 3151*420 28.0 0.0280 0.0280 60.2 0.291
SQV05-223 3151*421 44.9 0.0449 0.0449 63.5 0.306
SQV05-224 3151*422 49.7 0.0497 0.0497 73.9 0.357
SQV05-1027 3151*825 51.1 0.0511 0.0511 63.3 0.305
SQV05-1028 3151*826 33.3 0.0333 0.0333 49.7 0.240
SQV05-1029 3151*827 43.4 0.0434 0.0434 52.2 0.252
SQV05-1030 3151*828 44.4 0.0444 0.0444 50.7 0.245
SQV05-1031 3151*829 96.8 0.0968 0.0968 109 0.525
SQV05-1032 3151*830 redo 38.9 0.0389 0.0389 52.7 0.254
SQV05-1037 3151*831 46.3 0.0463 0.0463 44.4 0.214
SQV05-1038 3151*832 43.6 0.0436 0.0436 49.3 0.238
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Pb Pb Pb blk corr SEM Pb SEM Pb
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 17.5 0.0175 0.0175 65.2 0.315
SQV05-1052 3151*838 16.1 0.0161 0.0161 68.0 0.328
SQV05-1053 3151*839 12.8 0.0128 0.0128 48.8 0.236
SQV05-1054 3151*840 r1 14.8 0.0148 0.0148 47.3 0.228
SQV05-1054DUP 3151*840 r2 17.8 0.0178 0.0178 72.9 0.352
SQV05-1055 3151*841 14.7 0.0147 0.0147 67.3 0.325
SQV05-1056 3151*842 14.7 0.0147 0.0147 51.4 0.248

Detection Limit 0.03 0.0000300 0.0000300 0.0563 0.000272
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Ag Ag Ag blk corr SEM Ag SEM Ag
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.032U 0.00000 0.0000000 0.0601U 0.000557 U
Blank R2 042911 0.032U 0.00000 0.000032U 0.0601U 0.000557 U
Blank R1 050211 0.032U 0.00000 0.000032U 0.0601U 0.000557 U
Blank R2 050211 0.032U 0.00000 0.000032U 0.0601U 0.000557 U
Blank R1 050311 0.032U 0.00000 0.000032U 0.0601U 0.000557 U
Blank R2 050311 0.032U 0.00000 0.000032U 0.0601U 0.000557 U
Blank R1 050411 0.032U 0.00000 0.000032U 0.0601U 0.000557 U
Blank R2 050411 0.032U 0.00000 0.000032U 0.0601U 0.000557 U

Average 0.000032U

SQV05-130 3151*387 0.275 0.000275 0.000275 0.367 0.00340
SQV05-131 3151*388 0.155 0.000155 0.000155 0.225 0.00209
SQV05-132 3151*389 0.0830 0.0000830 0.0000830 0.43 0.00399
SQV05-132 3151*390 0.180 0.000180 0.000180 0.28 0.00258
SQV05-133 3151*391 0.163 0.000163 0.000163 0.466 0.00432
SQV05-134 3151*392 0.194 0.000194 0.000194 0.571 0.00530
SQV05-147 3151*393 0.121 0.000121 0.000121 0.235 0.00218
SQV05-148 3151*394 0.140 0.000140 0.000140 0.246 0.00228
SQV05-149 3151*395 0.128 0.000128 0.000128 0.453 0.00420
SQV05-150 3151*396 0.107 0.000107 0.000107 0.21 0.00196
SQV05-151 3151*397 r1 0.176 0.000176 0.000176 0.2118 0.00196
SQV05-151DUP 3151*397 r2 0.153 0.000153 0.000153 0.228 0.00211
SQV05-152 3151*398 0.173 0.000173 0.000173 0.165 0.00153
SQV05-165 3151*399 0.129 0.000129 0.000129 0.355 0.00329
SQV05-166 3151*400 0.144 0.000144 0.000144 0.260 0.00241
SQV05-167 3151*401 0.134 0.000134 0.000134 0.411 0.00381
SQV05-168 3151*402 0.108 0.000108 0.000108 0.308 0.00286
SQV05-169 3151*403 r1 0.167 0.000167 0.000167 0.215 0.00199
SQV05-169DUP 3151*403 r2 0.144 0.000144 0.000144 0.337 0.00312
SQV05-170 3151*404 0.238 0.000238 0.000238 0.253 0.00235
SQV05-183 3151*405 0.129 0.000129 0.000129 0.322 0.00298
SQV05-184 3151*406 0.144 0.000144 0.000144 0.314 0.00291
SQV05-185 3151*407 0.146 0.000146 0.000146 0.267 0.00248
SQV05-186 3151*408 0.225 0.000225 0.000225 0.333 0.00308
SQV05-187 3151*409 0.313 0.000313 0.000313 0.472 0.00437
SQV05-188 3151*410 0.333 0.000333 0.000333 0.369 0.00342
SQV05-201 3151*411 0.102 0.000102 0.000102 0.515 0.00478
SQV05-202 3151*412 0.0660 0.0000660 0.0000660 0.322 0.00298
SQV05-203 3151*413 0.105 0.000105 0.000105 0.253 0.00235
SQV05-204 3151*414 r1 0.158 0.000158 0.000158 0.450 0.00417
SQV05-204DUP 3151*414 r2 0.104 0.000104 0.000104 0.248 0.00230
SQV05-205 3151*415 0.0698 0.000070 0.0000698 0.330 0.00306
SQV05-206 3151*416 0.0735 0.000074 0.0000735 0.212 0.00197
SQV05-219 3151*417 0.0953 0.000095 0.0000953 0.295 0.00273
SQV05-220 3151*418 0.105 0.000105 0.000105 0.244 0.00226
SQV05-221 3151*419 0.131 0.000131 0.000131 0.192 0.00178
SQV05-222 3151*420 0.131 0.000131 0.000131 0.282 0.00262
SQV05-223 3151*421 0.133 0.000133 0.000133 0.188 0.00174
SQV05-224 3151*422 0.154 0.000154 0.000154 0.229 0.00212
SQV05-1027 3151*825 0.169 0.000169 0.000169 0.209 0.00194
SQV05-1028 3151*826 0.112 0.000112 0.000112 0.167 0.00155
SQV05-1029 3151*827 0.207 0.000207 0.000207 0.249 0.00231
SQV05-1030 3151*828 0.224 0.000224 0.000224 0.256 0.00237
SQV05-1031 3151*829 0.443 0.000443 0.000443 0.498 0.00461
SQV05-1032 3151*830 redo 0.123 0.000123 0.000123 0.167 0.00154
SQV05-1037 3151*831 0.192 0.000192 0.000192 0.184 0.00171
SQV05-1038 3151*832 0.162 0.000162 0.000162 0.183 0.00170
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Ag Ag Ag blk corr SEM Ag SEM Ag
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 0.102 0.000102 0.000102 0.381 0.00353
SQV05-1052 3151*838 0.0749 0.000075 0.0000749 0.317 0.00294
SQV05-1053 3151*839 0.0774 0.000077 0.0000774 0.296 0.00274
SQV05-1054 3151*840 r1 0.0864 0.000086 0.0000864 0.277 0.00256
SQV05-1054DUP 3151*840 r2 0.106 0.000106 0.000106 0.435 0.00403
SQV05-1055 3151*841 0.0886 0.000089 0.0000886 0.407 0.00377
SQV05-1056 3151*842 0.032U 0.000000 0.000000 0.0601U 0.000557 U

Detection Limit 0.032 0.0000320 0.0000320 0.0601 0.000557
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Zn Zn Zn blk corr SEM Zn SEM Zn
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 1.19 0.00119 0.00119 2.148 0.0329
Blank R2 042911 0.407 0.00041 0.000407 0.735 0.0112
Blank R1 050211 1.26 0.00126 0.00126 2.34 0.0358
Blank R2 050211 2.19 0.00219 0.00219 4.07 0.0623
Blank R1 050311 0.499 0.00050 0.000499 0.863 0.0132
Blank R2 050311 0.765 0.00077 0.000765 1.32 0.0202
Blank R1 050411 0.31U 0.00000 0.00031U 0.562U 0.00860 U
Blank R2 050411 0.31U 0.00000 0.00031U 0.562U 0.00860 U

Average 0.000789

SQV05-130 3151*387 113 0.113 0.112 150 2.29
SQV05-131 3151*388 110 0.110 0.109 159 2.43
SQV05-132 3151*389 28.4 0.0284 0.0276 143 2.19
SQV05-132 3151*390 118 0.118 0.117 181 2.77
SQV05-133 3151*391 75.0 0.0750 0.0742 212 3.24
SQV05-134 3151*392 71.3 0.0713 0.0705 208 3.18
SQV05-147 3151*393 113 0.113 0.112 218 3.34
SQV05-148 3151*394 1050 1.05 1.05 1845 28.2
SQV05-149 3151*395 74.7 0.0747 0.0739 261 4.00
SQV05-150 3151*396 138 0.138 0.137 271 4.14
SQV05-151 3151*397 r1 194 0.194 0.193 232 3.56
SQV05-151DUP 3151*397 r2 184 0.184 0.183 273 4.17
SQV05-152 3151*398 239 0.239 0.238 227 3.47
SQV05-165 3151*399 61.1 0.0611 0.0603 166 2.54
SQV05-166 3151*400 97.0 0.0970 0.0962 174 2.65
SQV05-167 3151*401 61.0 0.0610 0.0602 185 2.83
SQV05-168 3151*402 71.5 0.0715 0.0707 202 3.09
SQV05-169 3151*403 r1 194 0.194 0.193 248 3.80
SQV05-169DUP 3151*403 r2 116 0.116 0.115 269 4.12
SQV05-170 3151*404 277 0.277 0.276 294 4.49
SQV05-183 3151*405 82.1 0.0821 0.0813 203 3.10
SQV05-184 3151*406 112 0.112 0.111 242 3.71
SQV05-185 3151*407 111 0.111 0.110 202 3.08
SQV05-186 3151*408 157 0.157 0.156 231 3.53
SQV05-187 3151*409 187 0.187 0.186 281 4.29
SQV05-188 3151*410 192 0.192 0.191 212 3.24
SQV05-201 3151*411 32.2 0.0322 0.0314 159 2.43
SQV05-202 3151*412 34.3 0.0343 0.0335 163 2.50
SQV05-203 3151*413 63.4 0.0634 0.0626 151 2.31
SQV05-204 3151*414 r1 52.6 0.0526 0.0518 148 2.26
SQV05-204DUP 3151*414 r2 57.1 0.0571 0.0563 135 2.06
SQV05-205 3151*415 30.7 0.0307 0.0299 141 2.16
SQV05-206 3151*416 54.1 0.0541 0.0533 154 2.36
SQV05-219 3151*417 65.2 0.0652 0.0644 199 3.05
SQV05-220 3151*418 87.9 0.0879 0.0871 203 3.10
SQV05-221 3151*419 179 0.179 0.178 262 4.00
SQV05-222 3151*420 100 0.100 0.0992 214 3.27
SQV05-223 3151*421 146 0.146 0.145 205 3.14
SQV05-224 3151*422 154 0.154 0.153 228 3.49
SQV05-1027 3151*825 170 0.170 0.169 210 3.21
SQV05-1028 3151*826 102 0.102 0.101 151 2.31
SQV05-1029 3151*827 159 0.159 0.158 191 2.91
SQV05-1030 3151*828 161 0.161 0.160 183 2.80
SQV05-1031 3151*829 310 0.310 0.309 347 5.32
SQV05-1032 3151*830 redo 143 0.143 0.142 193 2.95
SQV05-1037 3151*831 162 0.162 0.161 155 2.37
SQV05-1038 3151*832 191 0.191 0.190 215 3.29
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Zn Zn Zn blk corr SEM Zn SEM Zn
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 44.8 0.0448 0.0440 164 2.51
SQV05-1052 3151*838 43.1 0.0431 0.0423 179 2.74
SQV05-1053 3151*839 34.4 0.0344 0.0336 129 1.97
SQV05-1054 3151*840 r1 32.6 0.0326 0.0318 102 1.56
SQV05-1054DUP 3151*840 r2 52.1 0.0521 0.0513 210 3.22
SQV05-1055 3151*841 44.9 0.0449 0.0441 202 3.10
SQV05-1056 3151*842 32.7 0.0327 0.0319 112 1.71

Detection Limit 0.310 0.000310 0.000310 0.582 0.00890
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Hg Hg Hg blk corr SEM Hg SEM Hg
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

Blank R1 042911 0.001U 0.00000 0.0000000 0.00188U 0.0000167 U
Blank R2 042911 0.001U 0.00000 0.0000000 0.00188U 0.0000167 U
Blank R1 050211 0.00133 0.00000133 0.0000013 0.00248 0.0000124 U
Blank R2 050211 0.00323 0.00000323 0.0000032 0.00601 0.0000300
Blank R1 050311 0.00221 0.00000221 0.0000022 0.00382 0.0000190
Blank R2 050311 0.001U 0.00000 0.0000000 0.00188U 0.0000167 U
Blank R1 050411 0.001U 0.00000 0.0000000 0.00188U 0.0000167 U
Blank R2 050411 0.001U 0.00000 0.0000000 0.00188U 0.0000167 U

Average 0.000001U

SQV05-130 3151*387 0.101 0.000101 0.000101 0.135 0.000673
SQV05-131 3151*388 0.0177 0.0000177 0.0000177 0.0258 0.000128
SQV05-132 3151*389 0.00884 0.00000884 0.00000884 0.0458 0.000229
SQV05-132 3151*390 0.00920 0.00000920 0.00000920 0.0142 0.0000708
SQV05-133 3151*391 0.0143 0.0000143 0.0000143 0.0410 0.000204
SQV05-134 3151*392 0.00924 0.00000924 0.00000924 0.0272 0.000136
SQV05-147 3151*393 0.0235 0.0000235 0.0000235 0.0456 0.000227
SQV05-148 3151*394 0.00438 0.00000438 0.00000438 0.0077 0.0000384
SQV05-149 3151*395 0.00805 0.00000805 0.00000805 0.0285 0.000142
SQV05-150 3151*396 0.0143 0.0000143 0.0000143 0.0282 0.000140
SQV05-151 3151*397 r1 0.0208 0.0000208 0.0000208 0.0250 0.000125
SQV05-151DUP 3151*397 r2 0.0308 0.0000308 0.0000308 0.0459 0.000229
SQV05-152 3151*398 0.0176 0.0000176 0.0000176 0.0167 0.0000834
SQV05-165 3151*399 0.0120 0.0000120 0.0000120 0.0331 0.000165
SQV05-166 3151*400 0.00631 0.00000631 0.00000631 0.0114 0.0000567
SQV05-167 3151*401 0.00691 0.00000691 0.00000691 0.0212 0.000106
SQV05-168 3151*402 0.0221 0.0000221 0.0000221 0.0630 0.000314
SQV05-169 3151*403 r1 0.03180 0.0000318 0.0000318 0.0409 0.000204
SQV05-169DUP 3151*403 r2 0.03387 0.0000339 0.0000339 0.0791 0.000395
SQV05-170 3151*404 0.0175 0.0000175 0.0000175 0.0186 0.0000929
SQV05-183 3151*405 0.0131 0.0000131 0.0000131 0.0327 0.000163
SQV05-184 3151*406 0.00726 0.00000726 0.00000726 0.0158 0.0000789
SQV05-185 3151*407 0.01624 0.0000162 0.0000162 0.0297 0.000148
SQV05-186 3151*408 0.01308 0.0000131 0.0000131 0.0193 0.0000964
SQV05-187 3151*409 0.04562 0.0000456 0.0000456 0.0688 0.000343
SQV05-188 3151*410 0.02874 0.0000287 0.0000287 0.0319 0.000159
SQV05-201 3151*411 0.00586 0.00000586 0.00000586 0.0296 0.000147
SQV05-202 3151*412 0.00958 0.00000958 0.00000958 0.0467 0.000233
SQV05-203 3151*413 0.00935 0.00000935 0.00000935 0.0225 0.000112
SQV05-204 3151*414 r1 0.00323 0.00000323 0.00000323 0.00919 0.0000458
SQV05-204DUP 3151*414 r2 0.00472 0.00000472 0.00000472 0.0113 0.0000562
SQV05-205 3151*415 0.00227 0.00000227 0.00000227 0.0107 0.0000536
SQV05-206 3151*416 0.00213 0.00000213 0.00000213 0.0062 0.0000307
SQV05-219 3151*417 0.0252 0.0000252 0.0000252 0.0781 0.000389
SQV05-220 3151*418 0.00759 0.00000759 0.00000759 0.0177 0.0000880
SQV05-221 3151*419 0.0140 0.0000140 0.0000140 0.0205 0.000102
SQV05-222 3151*420 0.0231 0.0000231 0.0000231 0.0498 0.000249
SQV05-223 3151*421 0.00764 0.00000764 0.00000764 0.0108 0.0000539
SQV05-224 3151*422 0.00826 0.00000826 0.00000826 0.0123 0.0000613
SQV05-1027 3151*825 0.0245 0.0000245 0.0000245 0.0303 0.000151
SQV05-1028 3151*826 0.0136 0.0000136 0.0000136 0.0204 0.000102
SQV05-1029 3151*827 0.00816 0.00000816 0.00000816 0.00982 0.0000490
SQV05-1030 3151*828 0.00856 0.00000856 0.00000856 0.00979 0.0000488
SQV05-1031 3151*829 0.00867 0.00000867 0.00000867 0.00974 0.0000486
SQV05-1032 3151*830 redo 0.0118 0.0000118 0.0000118 0.0160 0.0000798
SQV05-1037 3151*831 0.0137 0.0000137 0.0000137 0.0132 0.0000657
SQV05-1038 3151*832 0.00656 0.00000656 0.00000656 0.00742 0.0000370
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SAMPLE ID SAMPLE ID Hg Hg Hg blk corr SEM Hg SEM Hg
SPONSOR BATTELLE (µg/l) µg/ml (µg/ml) (µg/g) (µmole/g)

SQV05-1051 3151*837 0.00207 0.00000207 0.00000207 0.00774 0.0000386
SQV05-1052 3151*838 0.00553 0.00000553 0.00000553 0.0234 0.000117
SQV05-1053 3151*839 0.00233 0.00000233 0.00000233 0.00890 0.0000444
SQV05-1054 3151*840 r1 0.001U 0.0000000 0.000001U 0.00188U 0.0000167 U
SQV05-1054DUP 3151*840 r2 0.001U 0.0000000 0.000001U 0.00188U 0.0000167 U
SQV05-1055 3151*841 0.00157 0.00000157 0.00000157 0.00721 0.000036
SQV05-1056 3151*842 0.001U 0.0000000 0.000001U 0.00188U 0.0000167 U

Detection Limit 0.001 0.0000010 0.0000010 0.00188 0.0000167
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS AVS
SPONSOR Station Type BATTELLE Weight Batch ID µmole/g

Detection Limit  (batch mean used for AVS) 0.358

AVS/SEM Blanks
Method Blank R1 042911 042911AVS 0.269 U
Method Blank R2 042911 042911AVS 0.269 U
Method Blank R1 050211 050211AVS 0.277 U
Method Blank R2 050211 050211AVS 0.277 U
Method Blank R1 050311     050311AVS 0.258 U
Method Blank R2 050311     050311AVS 0.258 U
Method Blank R1 050411     050411AVS 0.340 U
Method Blank R2 050411     050411AVS 0.340 U
Mean AVS/SEM Blank < MDL

Replicate Analysis Results
SQV05-151 PS09 13-19cm 3151-397 R1         43.7 042911AVS 53.9
SQV05-151DUP PS09 13-19cm 3151-397 R2         43.7 042911AVS 49.8

RPD 8%

SQV05-169 PS10 13-19cm 3151-403 R1         39.5 050211AVS 62.4
SQV05-169DUP PS10 13-19cm 3151-403 R2         39.5 050211AVS 54.1

RPD 14%

SQV05-204 PS11 9-13cm 3151-414 R1         28.4 050311AVS 78.9
SQV05-204DUP PS11 9-13cm 3151-414 R2         28.4 050311AVS 81.4

RPD 3%

SQV05-1054 PS07 9-13cm 3151-840 R1         27.8 050411AVS 78.6
SQV05-1054DUP PS07 9-13cm 3151-840 R2         27.8 050411AVS 75.9

RPD 3%

Laboratory Control Sample Results
LCS r1 042911AVS 0.437
LCS r2 042911AVS 0.369
LCS r3 042911AVS 0.429

Mean BLANK 0.358 U
Spike Concentration 0.495

Percent Recovery 88%
74%
87%

LCS r1 050211AVS 0.422
LCS r2 050211AVS 0.436
LCS r3 050211AVS 0.449

Mean BLANK 0.358 U
Spike Concentration 0.483

Percent Recovery 87%
Percent Recovery 90%

93%

Laboratory Control Sample Results (cont)
LCS r1 050311AVS 0.396
LCS r2 050311AVS 0.434
LCS r3 050311AVS 0.506

Mean BLANK 0.358 U
Spike Concentration 0.483

Percent Recovery 82%
Percent Recovery 90%
Percent Recovery 105%

LCS r1 050411AVS 0.527
LCS r2 050411AVS 0.486
LCS r3 050411AVS 0.488
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS AVS
SPONSOR Station Type BATTELLE Weight Batch ID µmole/g

Detection Limit  (batch mean used for AVS) 0.358

Mean BLANK 0.358 U
Spike Concentration 0.495

Percent Recovery 107%
Percent Recovery 98%
Percent Recovery 99%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS Hg SEM Hg SEM Hg SEM Hg
SPONSOR Station Type BATTELLE Weight Batch ID Batch ID µg/L µg/g µmole/g

Detection Limit  (batch mean used for AVS) 0.001 0.00188 0.0000167

AVS/SEM Blanks
Method Blank R1 042911 042911AVS 050311HGA 0.001U 0.00188 0.0000167 U
Method Blank R2 042911 042911AVS 050311HGA 0.001U 0.00188 0.0000167 U
Method Blank R1 050211 050211AVS 050411HGA 0.00133 0.00248 0.0000124 U
Method Blank R2 050211 050211AVS 050411HGA 0.00323 0.00601 0.0000300
Method Blank R1 050311     050311AVS 050511HGA 0.00221 0.00382 0.0000190
Method Blank R2 050311     050311AVS 050511HGA 0.001U 0.00188 0.0000167 U
Method Blank R1 050411     050411AVS 050511HGA 0.001U 0.00188 0.0000167 U
Method Blank R2 050411     050411AVS 050511HGA 0.001U 0.00188 0.0000167 U
Mean AVS/SEM Blank 0.00226

Replicate (SEM) Analysis Results
SQV05-151 PS09 13-19cm 3151-397 R1         43.7 042911AVS 050311HGA 0.0208 0.0250 0.000125
SQV05-151DUP PS09 13-19cm 3151-397 R2         43.7 042911AVS 050311HGA 0.0308 0.0459 0.000229

RPD 59% *

SQV05-169 PS10 13-19cm 3151-403 R1         39.5 050211AVS 050411HGA 0.0318 0.0409 0.000204
SQV05-169DUP PS10 13-19cm 3151-403 R2         39.5 050211AVS 050411HGA 0.0339 0.0791 0.000395

RPD 64% *

SQV05-204 PS11 9-13cm 3151-414 R1         28.4 050311AVS 050511HGA 0.00323 0.00919 0.0000458
SQV05-204DUP PS11 9-13cm 3151-414 R2         28.4 050311AVS 050511HGA 0.00472 0.0113 0.0000562

RPD 20%

SQV05-1054 PS07 9-13cm 3151-840 R1         27.8 050411AVS 050511HGA 0.001U 0.00188 0.0000167 U
SQV05-1054DUP PS07 9-13cm 3151-840 R2         27.8 050411AVS 050511HGA 0.001U 0.00188 0.0000167 U

RPD NA

Laboratory Duplicates
SQV05-147 PS09 0-3cm 3151-393 r1 25.7 050311HGA 0.0235 -- 
SQV05-147 PS09 0-3cm 3151-393 r2 25.7 050311HGA 0.0254 -- 

RPD 8% -- 

SQV05-1037 PS06DUP 0-3cm 3151-831 r1        48.0 050511HGA 0.0137 -- 
SQV05-1037 PS06DUP 0-3cm 3151-831 r2         48.0 050511HGA 0.0160 -- 

RPD 15% -- 
Laboratory Control Sample Results

LCS r1 050311HGA 0.0100
LCS r2 050311HGA 0.0102

Mean Blank 050311HGA 0.001U
Spike Concentration 0.0100

Percent Recovery 100%
Percent Recovery 102%

LCS r3 050411HGA 0.0110
LCS r4 050411HGA 0.0125

Mean Blank 050411HGA 0.00228
Spike Concentration 0.0100

Percent Recovery 87%
Percent Recovery 102%

LCS r5 050511HGA 0.0130
LCS r6 050511HGA 0.0125

Mean Blank 050511HGA 0.00112
Spike Concentration 0.0100

Percent Recovery 119%
Percent Recovery 114%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS Hg SEM Hg SEM Hg SEM Hg
SPONSOR Station Type BATTELLE Weight Batch ID Batch ID µg/L µg/g µmole/g

Detection Limit  (batch mean used for AVS) 0.001 0.00188 0.0000167

Standard Reference Material Data  
1640 Direct / Hg = 1641 050311HGA 1523
1640 Direct / Hg = 1641 050411HGA 1528
1640 Direct / Hg = 1641 050511HGA 1534

Certified/Reference Value 1590
Percent Recovery 96%

96%
96%

SEM Matrix Spike Recovery
SQV05-131 PS03 3-6cm 3151-388            32.1 050311HGA 0.0177
SQV05-131MS PS03 3-6cm 3151-388 MS 32.1 050311HGA 0.0585
SQV05-131MSD PS03 3-6cm 3151-388 MSD       32.1 050311HGA 0.0590

Amount Spiked 0.0477
% Recovery, MS 85%
% Recovery, MSD 86%
RPD 1%

SQV05-166 PS10 3-6cm 3151-400            27.9 050311HGA 0.00631
SQV05-166MS PS10 3-6cm 3151-400 MS 27.9 050311HGA 0.0243
SQV05-166MSD PS10 3-6cm 3151-400 MSD       27.9 050311HGA 0.0249

Amount Spiked 0.0199
% Recovery, MS 90%
% Recovery, MSD 93%
RPD 3%

SQV05-184 PS10.1 3-6cm 3151-406            25.2 050411HGA 0.00726
SQV05-184MS PS10.1 3-6cm 3151-406 MS 25.2 050411HGA 0.0271SQV05 184MS PS10.1 3 6cm 3151 406 MS 25.2 050411HGA 0.0271
SQV05-184MSD PS10.1 3-6cm 3151-406 MSD       25.2 050411HGA 0.0277

Amount Spiked 0.0199
% Recovery, MS 99%
% Recovery, MSD 103%
RPD 3%

SQV05-202 PS11 3-6cm 3151-412            23.5 050411HGA 0.00958
SQV05-202MS PS11 3-6cm 3151-412 MS 23.5 050411HGA 0.0395
SQV05-202MSD PS11 3-6cm 3151-412 MSD       23.5 050411HGA 0.0437
Amount Spiked 0.0318
% Recovery, MS 94%
% Recovery, MSD 107%
RPD 13%

SQV05-1031 PS06 13-19cm 3151-829            45.0 050511HGA 0.00867
SQV05-1031MS PS06 13-19cm 3151-829 MS 45.0 050511HGA 0.0282
SQV05-1031MSD PS06 13-19cm 3151-829 MSD       45.0 050511HGA 0.0287

Amount Spiked 0.0199
% Recovery, MS 98%
% Recovery, MSD 101%
RPD 2%

SQV05-1032 PS06 19-25cm 3151-830 Redo       49.6 050511HGA 0.0118
SQV05-1032MS PS06 19-25cm 3151-830 MS 49.6 050511HGA 0.0753
SQV05-1032MSD PS06 19-25cm 3151-830 MSD       49.6 050511HGA 0.0743

Amount Spiked 0.0596
% Recovery, MS 106%
% Recovery, MSD 105%
RPD
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS ICP MS SEM Cd SEM Cd SEM Cd SEM Cu SEM Cu SEM Cu
SPONSOR Station Type BATTELLE Weight Batch ID Batch ID µg/L µg/g µmole/g µg/L µg/g µmole/g

Detection Limit  (batch mean used for AVS) 0.036 0.0676 0.00060 0.040 0.0751 0.00118

Instrument Blanks
Acid Blank R1       051211-6100 0.036U 0.04U
Acid Blank R2       051211-6100 0.036U 0.04U
Acid Blank R3       051611-6100 0.036U 0.04U
Acid Blank R4       051611-6100 0.036U 0.04U

AVS/SEM Blanks
Method Blank R1 042911 042911AVS 0.036U 0.0676 0.00060 U 0.076 0.138 0.00217
Method Blank R2 042911 042911AVS 0.036U 0.0676 0.00060 U 0.04U 0.0725 0.00118 U
Method Blank R1 050211 050211AVS 0.036U 0.0676 0.00060 U 0.140 0.260 0.00410
Method Blank R2 050211 050211AVS 0.036U 0.0676 0.00060 U 0.304 0.565 0.00890
Method Blank R1 050311     050311AVS 0.0369 0.0638 0.00060 U 0.215 0.372 0.00585
Method Blank R2 050311     050311AVS 0.0398 0.0688 0.000612 0.227 0.392 0.00618
Method Blank R1 050411     050411AVS 0.036U 0.0676 0.00060 U 0.286 0.651 0.0103
Method Blank R2 050411     050411AVS 0.036U 0.0676 0.00060 U 0.575 1.31 0.0206
Mean AVS/SEM Blank 0.0384 0.260

Replicate (SEM) Analysis Results
SQV05-151 PS09 13-19cm 3151-397 R1         43.7 042911AVS 051211-6100 0.993 1.19 0.0106 60.7 72.8 1.15
SQV05-151DUP PS09 13-19cm 3151-397 R2         43.7 042911AVS 051211-6100 0.822 1.22 0.0109 57.6 85.4 1.34

RPD 2% 16%

SQV05-169 PS10 13-19cm 3151-403 R1         39.5 050211AVS 051211-6100 1.05 1.35 0.0120 40.2 51.4 0.809
SQV05-169DUP PS10 13-19cm 3151-403 R2         39.5 050211AVS 051211-6100 0.608 1.42 0.0126 36.6 85.0 1.34

RPD 5% 49% *

SQV05-204 PS11 9-13cm 3151-414 R1         28.4 050311AVS 051611-6100 0.635 1.81 0.0161 18.3 51.5 0.811
SQV05-204DUP PS11 9-13cm 3151-414 R2         28.4 050311AVS 051611-6100 0.644 1.54 0.0137 17.2 40.5 0.638

RPD 16% 24%

SQV05-1054 PS07 9-13cm 3151-840 R1         27.8 050411AVS 051611-6100 0.511 1.64 0.0146 11.8 37.1 0.583
SQV05-1054DUP PS07 9-13cm 3151-840 R2         27.8 050411AVS 051611-6100 0.627 2.57 0.0229 16.5 66.7 1.05

RPD 44% * 57% *

Standard Reference Material Data
1640 Direct / Hg = 1641 051211-6100 23.1 88.9
1640 Direct / Hg = 1641 051611-6100 22.1 83.5

Certified/Reference Value 22.79 85.2
Percent Recovery 101% 104%

97% 98%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-4564 File #: 3151

SAMPLE ID SAMPLE ID % Dry AVS ICP MS SEM Cd SEM Cd SEM Cd SEM Cu SEM Cu SEM Cu
SPONSOR Station Type BATTELLE Weight Batch ID Batch ID µg/L µg/g µmole/g µg/L µg/g µmole/g

Detection Limit  (batch mean used for AVS) 0.036 0.0676 0.00060 0.040 0.0751 0.00118

Laboratory Control Sample Results
LCS r1 051211-6100 2.08 2.13
LCS r2 051211-6100 2.08 1.91
LCS r3 051611-6100 2.08 2.13
LCS r4 051611-6100 2.08 1.91

Mean Blank 0.036U 0.04U
Spike Concentration 2 2

Percent Recovery, LCS r1 104% 107%
Percent Recovery, LCS r2 104% 96%
Percent Recovery, LCS r3 104% 107%
Percent Recovery, LCS r4 104% 96%

SEM Matrix Spike Recovery
SQV05-132 PS03 6-9cm 3151-389            33.6 051211-6100 0.268 11.1
SQV05-132MS PS03 6-9cm 3151-389 MS 33.6 051211-6100 21.2 31.0
SQV05-132MSD PS03 6-9cm 3151-389 MSD       33.6 051211-6100 21.1 29.1

Amount Spiked 20.0 20.0
% Recovery, MS 105% 100%
% Recovery, MSD 104% 90%
RPD 0% 10%RPD 0% 10%

SQV05-168 PS10 9-13cm 3151-402            30.9 051211-6100 0.496 19.0
SQV05-168MS PS10 9-13cm 3151-402 MS        30.9 051211-6100 22.4 42.9
SQV05-168MSD PS10 9-13cm 3151-402 MSD       30.9 051211-6100 22.4 42.2

Amount Spiked 20 20
% Recovery, MS 110% 120%
% Recovery, MSD 110% 116%
RPD 0% 3%

SQV05-205 PS11 13-19cm 3151-415            27.0 051611-6100 0.371 10.9
SQV05-205MS PS11 13-19cm 3151-415 MS 27.0 051611-6100 21.3 30.4
SQV05-205MSD PS11 13-19cm 3151-415 MSD       27.0 051611-6100 21.3 30.7

Amount Spiked 20.0 20.0
% Recovery, MS 105% 98%
% Recovery, MSD 105% 99%
RPD 0% 2%

SQV05-1051 PS07 0-3cm 3151-837            19.9 051611-6100 0.664 23.0
SQV05-1051MS PS07 0-3cm 3151-837 MS 19.9 051611-6100 22.5 219
SQV05-1051MSD PS07 0-3cm 3151-837 MSD       19.9 051611-6100 21.9 231

Amount Spiked 20.0 200
% Recovery, MS 109% 98%
% Recovery, MSD 106% 104%
RPD 3% 6%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382
(360) 681-4564

SAMPLE ID SAMPLE ID % Dry
SPONSOR Station Type BATTELLE Weight

Detection Limit  (batch mean used for AVS)

Instrument Blanks
Acid Blank R1       
Acid Blank R2       
Acid Blank R3       
Acid Blank R4       

AVS/SEM Blanks
Method Blank R1 042911
Method Blank R2 042911
Method Blank R1 050211
Method Blank R2 050211
Method Blank R1 050311     
Method Blank R2 050311     
Method Blank R1 050411     
Method Blank R2 050411     
Mean AVS/SEM Blank

Replicate (SEM) Analysis Results
SQV05-151 PS09 13-19cm 3151-397 R1         43.7
SQV05-151DUP PS09 13-19cm 3151-397 R2         43.7

Project: ENVVEST Sediment Quality Validation Study 2011
File #: 3151

SEM Fe SEM Fe SEM Fe SEM Mn SEM Mn SEM Mn SEM Ni SEM Ni SEM Ni
µg/L µg/g µmole/g µg/L µg/g µmole/g µg/L µg/g µmole/g

1.0 1.81 0.0325 0.038 0.0689 0.00125 0.073 0.0100 0.000170

1.0U 0.00534 0.073U
1.0U 0.00427 0.073U
1.0U 0.038U 0.073U
1.0U 0.038U 0.073U

1.0U 1.81 0.0325 U 0.0866 0.156 0.00285 0.073U 0.0100 0.000170 U
1.0U 1.81 0.0325 U 0.0920 0.166 0.00302 0.126 0.227 0.00387
1.0U 1.81 0.0325 U 0.0850 0.158 0.00288 0.172 0.320 0.00545
1.20 2.23 0.0400 0.259 0.482 0.00877 0.852 1.58 0.0270
1.0U 1.81 0.0325 U 0.137 0.237 0.00431 0.183 0.316 0.00539
1.0U 1.81 0.0325 U 0.156 0.270 0.00491 0.111 0.192 0.00327
1.60 3.64 0.0652 0.362 0.825 0.0150 0.170 0.387 0.00660
1.71 3.89 0.0697 0.472 1.08 0.0196 0.309 0.704 0.0120
1.50 0.206 0.275

50.1 60.3 1.08 73.3 87.9 1.60 9.30 10.9 0.186
42.0 62.5 1.12 69.7 103 1.88 7.41 10.7 0.182

RPD

SQV05-169 PS10 13-19cm 3151-403 R1         39.5
SQV05-169DUP PS10 13-19cm 3151-403 R2         39.5

RPD

SQV05-204 PS11 9-13cm 3151-414 R1         28.4
SQV05-204DUP PS11 9-13cm 3151-414 R2         28.4

RPD

SQV05-1054 PS07 9-13cm 3151-840 R1         27.8
SQV05-1054DUP PS07 9-13cm 3151-840 R2         27.8

RPD

Standard Reference Material Data
1640 Direct / Hg = 1641
1640 Direct / Hg = 1641

Certified/Reference Value
Percent Recovery

4% 16% 2%

39.1 50.3 0.900 62.1 79.5 1.45 6.29 7.78 0.132
25.6 59.8 1.07 39.4 91.6 1.67 3.84 8.41 0.143

17% 14% 8%

27.7 78.9 1.41 40.3 114 2.08 6.39 17.5 0.298
26.2 62.6 1.12 39.9 94.8 1.73 4.44 10.0 0.171

23% 19% 54% *

17.7 56.7 1.01 17.7 56.0 1.02 5.40 16.5 0.281
28.8 118 2.12 24.9 101 1.84 9.35 37.4 0.636

70% * 58% * 77% *

28.2 127.0 28.4
25.6 114.0 26.1

34.3 121.5 27.4
82% 105% 104%
75% & 94% 95%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382
(360) 681-4564

SAMPLE ID SAMPLE ID % Dry
SPONSOR Station Type BATTELLE Weight

Detection Limit  (batch mean used for AVS)

Laboratory Control Sample Results
LCS r1 
LCS r2
LCS r3
LCS r4

Mean Blank
Spike Concentration

Percent Recovery, LCS r1
Percent Recovery, LCS r2
Percent Recovery, LCS r3
Percent Recovery, LCS r4

SEM Matrix Spike Recovery
SQV05-132 PS03 6-9cm 3151-389            33.6
SQV05-132MS PS03 6-9cm 3151-389 MS 33.6
SQV05-132MSD PS03 6-9cm 3151-389 MSD       33.6

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

Project: ENVVEST Sediment Quality Validation Study 2011
File #: 3151

SEM Fe SEM Fe SEM Fe SEM Mn SEM Mn SEM Mn SEM Ni SEM Ni SEM Ni
µg/L µg/g µmole/g µg/L µg/g µmole/g µg/L µg/g µmole/g

1.0 1.81 0.0325 0.038 0.0689 0.00125 0.073 0.0100 0.000170

2.09 2.08 2.09
1.93 2.01 1.93
2.09 2.08 2.09
1.93 2.01 1.93

1.0U 0.00534 0.073U
2 2 2

105% 104% 105%
97% 100% 97%

105% 104% 105%
97% 100% 97%

13.0 12.6 2.25
33.2 33.4 22.7
32.4 32.1 22.7

20.0 20.0 20.0
101% 104% 102%
97% 98% 102%
4% 6% 0%RPD

SQV05-168 PS10 9-13cm 3151-402            30.9
SQV05-168MS PS10 9-13cm 3151-402 MS        30.9
SQV05-168MSD PS10 9-13cm 3151-402 MSD       30.9

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

SQV05-205 PS11 13-19cm 3151-415            27.0
SQV05-205MS PS11 13-19cm 3151-415 MS 27.0
SQV05-205MSD PS11 13-19cm 3151-415 MSD       27.0

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

SQV05-1051 PS07 0-3cm 3151-837            19.9
SQV05-1051MS PS07 0-3cm 3151-837 MS 19.9
SQV05-1051MSD PS07 0-3cm 3151-837 MSD       19.9

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

4% 6% 0%

26.5 37.3 3.66
252 265 26.4
230 242 26.5

200 200 20
113% 114% 114%
102% 102% 114%
10% 11% 0%

17.9 17.3 2.87
212 214 22.4
202 209 23.3

200 200 20.0
97% 98% 98%
92% 96% 102%
5% 3% 5%

27.7 38.2 11.0
217 233 206
236 251 219

200 200 200
95% 97% 98%

104% 106% 104%
10% 9% 6%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382
(360) 681-4564

SAMPLE ID SAMPLE ID % Dry
SPONSOR Station Type BATTELLE Weight

Detection Limit  (batch mean used for AVS)

Instrument Blanks
Acid Blank R1       
Acid Blank R2       
Acid Blank R3       
Acid Blank R4       

AVS/SEM Blanks
Method Blank R1 042911
Method Blank R2 042911
Method Blank R1 050211
Method Blank R2 050211
Method Blank R1 050311     
Method Blank R2 050311     
Method Blank R1 050411     
Method Blank R2 050411     
Mean AVS/SEM Blank

Replicate (SEM) Analysis Results
SQV05-151 PS09 13-19cm 3151-397 R1         43.7
SQV05-151DUP PS09 13-19cm 3151-397 R2         43.7

Project: ENVVEST Sediment Quality Validation Study 2011
File #: 3151

SEM Pb SEM Pb SEM Pb SEM Ag SEM Ag SEM Ag SEM Zn SEM Zn SEM Zn
µg/L µg/g µmole/g µg/L µg/g µmole/g µg/L µg/g µmole/g

0.03 0.0563 0.000272 0.032 0.0601 0.000557 0.31 0.582 0.00890

0.03U 0.032U 0.31U
0.03U 0.032U 0.31U
0.03U 0.032U 0.31U
0.03U 0.032U 0.31U

0.03U 0.0563 0.000272 U 0.032U 0.0601 0.000557 U 1.19 2.15 0.0329
0.03U 0.0563 0.000272 U 0.032U 0.0601 0.000557 U 0.407 0.735 0.0112
0.03U 0.0563 0.000272 U 0.032U 0.0601 0.000557 U 1.26 2.34 0.0358

0.0620 0.115 0.000556 0.032U 0.0601 0.000557 U 2.19 4.07 0.0623
0.0696 0.120 0.000581 0.032U 0.0601 0.000557 U 0.499 0.863 0.0132
0.0819 0.142 0.000683 0.032U 0.0601 0.000557 U 0.765 1.32 0.0202
0.03U 0.0563 0.000272 U 0.032U 0.0601 0.000557 U 0.31U 0.582 0.00890 U

0.0586 0.133 0.000644 0.032U 0.0601 0.000557 U 0.31U 0.582 0.00890 U
0.0680 0.032U 1.05

69.6 83.7 0.404 0.176 0.212 0.00196 194 232 3.56
54.0 80.3 0.388 0.153 0.228 0.00211 184 273 4.17

RPD

SQV05-169 PS10 13-19cm 3151-403 R1         39.5
SQV05-169DUP PS10 13-19cm 3151-403 R2         39.5

RPD

SQV05-204 PS11 9-13cm 3151-414 R1         28.4
SQV05-204DUP PS11 9-13cm 3151-414 R2         28.4

RPD

SQV05-1054 PS07 9-13cm 3151-840 R1         27.8
SQV05-1054DUP PS07 9-13cm 3151-840 R2         27.8

RPD

Standard Reference Material Data
1640 Direct / Hg = 1641
1640 Direct / Hg = 1641

Certified/Reference Value
Percent Recovery

4% 7% 16%

112 143.9 0.695 0.167 0.215 0.00199 194 248 3.80
57.4 134.1 0.647 0.144 0.337 0.00312 116 269 4.12

7% 44% * 8%

20.1 57.2 0.276 0.158 0.450 0.00417 52.6 148 2.26
24.0 57.3 0.276 0.104 0.248 0.00230 57.1 135 2.06

0% 58% * 9%

14.8 47.3 0.228 0.0864 0.277 0.00256 32.6 102 1.56
17.8 72.9 0.352 0.106 0.435 0.00403 52.1 210 3.22

43% * 44% * 70% *

  
27.0 6.76 55.1
25.9 6.47 50.9

27.89 7.62 53.2
97% 89% 104%
93% 85% 96%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382
(360) 681-4564

SAMPLE ID SAMPLE ID % Dry
SPONSOR Station Type BATTELLE Weight

Detection Limit  (batch mean used for AVS)

Laboratory Control Sample Results
LCS r1 
LCS r2
LCS r3
LCS r4

Mean Blank
Spike Concentration

Percent Recovery, LCS r1
Percent Recovery, LCS r2
Percent Recovery, LCS r3
Percent Recovery, LCS r4

SEM Matrix Spike Recovery
SQV05-132 PS03 6-9cm 3151-389            33.6
SQV05-132MS PS03 6-9cm 3151-389 MS 33.6
SQV05-132MSD PS03 6-9cm 3151-389 MSD       33.6

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

Project: ENVVEST Sediment Quality Validation Study 2011
File #: 3151

SEM Pb SEM Pb SEM Pb SEM Ag SEM Ag SEM Ag SEM Zn SEM Zn SEM Zn
µg/L µg/g µmole/g µg/L µg/g µmole/g µg/L µg/g µmole/g

0.03 0.0563 0.000272 0.032 0.0601 0.000557 0.31 0.582 0.00890

2.03 2.02 2.15
2.04 1.88 1.96
2.03 2.02 2.15
2.04 1.88 1.96

0.03U 0.032U 0.31U
2 2 2

102% 101% 108%
102% 94% 98%
102% 101% 108%
102% 94% 98%

13.6 0.083 28.4
33.7 20.2 225
34.0 19.2 206

20.0 20.0 200
101% 101% 98%
102% 96% 89%

1% 5% 10%RPD

SQV05-168 PS10 9-13cm 3151-402            30.9
SQV05-168MS PS10 9-13cm 3151-402 MS        30.9
SQV05-168MSD PS10 9-13cm 3151-402 MSD       30.9

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

SQV05-205 PS11 13-19cm 3151-415            27.0
SQV05-205MS PS11 13-19cm 3151-415 MS 27.0
SQV05-205MSD PS11 13-19cm 3151-415 MSD       27.0

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

SQV05-1051 PS07 0-3cm 3151-837            19.9
SQV05-1051MS PS07 0-3cm 3151-837 MS 19.9
SQV05-1051MSD PS07 0-3cm 3151-837 MSD       19.9

Amount Spiked
% Recovery, MS
% Recovery, MSD
RPD

1% 5% 10%

29.9 0.108 71.5
49.8 20.9 272
51.8 21.3 274

20 20 200
100% 104% 100%
110% 106% 101%
10% 2% 1%

11.9 0.07 30.7
31.6 19.3 227
32.5 19.3 219

20.0 20.0 200
99% 96% 98%

103% 96% 94%
4% 0% 4%

17.5 0.102 44.8
38.7 20.2 250
38.4 20.1 247

20.0 20.0 200
106% 100% 103%
105% 100% 101%

1% 0% 1%
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SPONSOR ID Station Type MSL ID
Receipt 

Date
Collection 

Date
Extraction 

Date
AVS Analysis 

Date
SEM Hg 

Analysis Date
SEM Analysis 

Date

Suggested 14 
day Holding 

Time Expired

HT 
Exceeded 
by x Days

Blank R1 042911 04/29/2011 04/29/2011 05/12/2011
Blank R2 042911 04/29/2011 04/29/2011 05/12/2011
Blank R1 050211 05/02/2011 05/02/2011 05/12/2011
Blank R2 050211 05/02/2011 05/02/2011 05/12/2011
Blank R1 050311 05/03/2011 05/03/2011 05/16/2011
Blank R2 050311 05/03/2011 05/03/2011 05/16/2011
Blank R1 050411 05/04/2011 05/04/2011 05/16/2011
Blank R2 050411 05/04/2011 05/04/2011 05/16/2011

SQV05-130 PS03 0-3cm 3151-387            4/28/2011 04/27/2011 04/29/2011 4/29/2011 05/12/2011 05/11/2011 -12
SQV05-131 PS03 3-6cm 3151-388            4/28/2011 04/27/2011 04/29/2011 4/29/2011 05/12/2011 05/11/2011 -12
SQV05-132 PS03 6-9cm 3151-389            4/28/2011 04/27/2011 04/29/2011 4/29/2011 05/12/2011 05/11/2011 -12
SQV05-132 PS03 9-13cm 3151-390            4/28/2011 04/27/2011 04/29/2011 4/29/2011 05/12/2011 05/11/2011 -12
SQV05-133 PS03 13-19cm 3151-391            4/28/2011 04/27/2011 04/29/2011 4/29/2011 05/12/2011 05/11/2011 -12
SQV05-134 PS03 19-25cm 3151-392            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-147 PS09 0-3cm 3151-393            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-148 PS09 3-6cm 3151-394            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-149 PS09 6-9cm 3151-395            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-150 PS09 9-13cm 3151-396            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-151 PS09 13-19cm 3151-397 R1      4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-151 PS09 13-19cm 3151-397 R2      4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-152 PS09 19-23cm 3151-398            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-165 PS10 0-3cm 3151-399            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-166 PS10 3-6cm 3151-400            4/28/2011 04/27/2011 04/29/2011 04/29/2011 05/12/2011 05/11/2011 -12
SQV05-167 PS10 6-9cm 3151-401            4/28/2011 04/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-168 PS10 9-13cm 3151-402            4/28/2011 04/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-169 PS10 13-19cm 3151-403 R1      4/28/2011 04/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-169 PS10 13-19cm 3151-403 R2      4/28/2011 04/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-170 PS10 19-25cm 3151-404            4/28/2011 04/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-183 PS10.1 0-3cm 3151-405            4/28/2011 04/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-184 PS10.1 3-6cm 3151-406            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-185 PS10.1 6-9cm 3151-407            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-186 PS10.1 9-13cm 3151-408            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-187 PS10.1 13-19cm 3151-409            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-188 PS10.1 19-24cm 3151-410            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-201 PS11 0-3cm 3151-411            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-202 PS11 3-6cm 3151-412            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-203 PS11 6-9cm 3151-413            4/28/2011 4/27/2011 05/02/2011 05/02/2011 05/12/2011 05/11/2011 -9
SQV05-204 PS11 9-13cm 3151-414 R1      4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay Road
Sequim, WA  98382 Project: ENVVEST Sediment Quality Validation Study 2011
(360) 681-3650 File #: 3151

SPONSOR ID Station Type MSL ID
Receipt 

Date
Collection 

Date
Extraction 

Date
AVS Analysis 

Date
SEM Hg 

Analysis Date
SEM Analysis 

Date

Suggested 14 
day Holding 

Time Expired

HT 
Exceeded 
by x Days

SQV05-204 PS11 9-13cm 3151-414 R2      4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-205 PS11 13-19cm 3151-415            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-206 PS11 19-25cm 3151-416            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-219 PS08 0-3cm 3151-417            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-220 PS08 3-6cm 3151-418            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-221 PS08 6-9cm 3151-419            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-222 PS08 9-13cm 3151-420            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-223 PS08 13-19cm 3151-421            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-224 PS08 19-25cm 3151-422            4/28/2011 4/27/2011 05/03/2011 05/03/2011 05/16/2011 05/11/2011 -8
SQV05-1027 PS06 0-3cm 3151-825            4/29/2011 4/29/2011 05/03/2011 05/03/2011 05/16/2011 05/13/2011 -10
SQV05-1028 PS06 3-6cm 3151-826            4/29/2011 4/29/2011 05/03/2011 05/03/2011 05/16/2011 05/13/2011 -10
SQV05-1029 PS06 6-9cm 3151-827            4/29/2011 4/29/2011 05/03/2011 05/03/2011 05/16/2011 05/13/2011 -10
SQV05-1030 PS06 9-13cm 3151-828            4/29/2011 4/29/2011 05/03/2011 05/03/2011 05/16/2011 05/13/2011 -10
SQV05-1031 PS06 13-19cm 3151-829            4/29/2011 4/29/2011 05/03/2011 05/03/2011 05/16/2011 05/13/2011 -10
SQV05-1032 PS06 19-25cm 3151-830 Redo  4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1037 PS06DUP 0-3cm 3151-831            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1038 PS06DUP 3-6cm 3151-832            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1051 PS07 0-3cm 3151-837            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1052 PS07 3-6cm 3151-838            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1053 PS07 6-9cm 3151-839            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1054 PS07 9-13cm 3151-840 R1      4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1054 PS07 9-13cm 3151-840 R2      4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1055 PS07 13-19cm 3151-841            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
SQV05-1056 PS07 19-25cm 3151-842            4/29/2011 4/29/2011 05/04/2011 05/04/2011 05/16/2011 05/13/2011 -9
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PROJECT: 2011 Sediment Verification Study: SQV05 (partial) Clear Core Sediment AVS/SEM 
 

PARAMETER: Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM) to include:  
silver (SEM Ag), cadmium (SEM Cd), copper (SEM Cu), iron (SEM Fe), mercury 
(SEM Hg), manganese (SEM Mn), nickel (SEM Ni), lead (SEM Pb), and  zinc (SEM 
Zn) 
 

LABORATORY: Pacific Northwest National Laboratory (PNNL), Battelle Marine Sciences Laboratory 
(MSL), Sequim, Washington 
 

MATRIX: SQV05: Sediment core profiles 0-25 cm 
 

SAMPLE CUSTODY 
AND PROCESSING: 

SQV05(partial) 
The SQV05 sediment samples were collected at PSNS&IMF by the U.S. Navy and 
MSL on 04/27/11 and 04/29/11 (see QAPP Johnston et al. 2011). Three types of 
samples were collected by Navy divers: 1) squeeze core for porewater and sediment 
(reported separately), 2) clear cores (partially reported here), and 3) surface grabs (0-
6cm). The clear cores consisted of a 40 cm cellulose acetate butyrate (CAB) plastic core 
tube with a 5.5 cm I.D. One clear core was collected at each of the eight sampling 
locations and one duplicate core was collected. The core was extruded and sub-
sectioned at the following intervals: 0-3cm, 3-6cm, 6-9cm, 9-13cm, 13-19cm, and 19-
25cm if core length allowed. The samples were split for AVS/SEM, total metals, 
organics, grain size, and screening analyses. This narrative addresses only the 
AVS/SEM analyses. The samples were stored refrigerated (±4˚C) until analyses within 
14 days of collection.   
   
The following lists information on sample receipt and processing activities: 

 Lab Sample IDs: 3151*387-422, 825-832, 837-842 
 Description: Sediment core profiles 

 Sample collection dates 04/27/11, 04/29/11 

 Laboratory arrival date 04/28/11, 04/29/11 

 Extraction  04/29/11, 05/02/11, 05/03/11, and 05/04/11 

 AVS Analysis 04/29/11, 05/02/11, 05/03/11, and 05/04/11 

 ICP-MS Analysis 
 (SEM Metals) 

05/12/11, 05/16/11 

 SEM Hg Analysis 
  

05/03/11, 05/04/11, and 05/05/11 
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DATA QUALITY OBJECTIVES: 

Analyte Analytical 
Method 

Range of 
Spike 

Recovery 

SRM  
Percent 

Difference 
(PD) 

Replicate 
Precisions 

(RPD) 

Achieved 
MDL1 

AVS Spectrometer 70-130% ≤20% ≤30% 0.0358 µmole/g 
SEM Cd ICP-MS 70-130% ≤20% ≤30% 0.036 µg/L 
SEM Cu ICP-MS 70-130% ≤20% ≤30% 0.040 µg/L 
SEM Fe ICP-MS 70-130% ≤20% ≤30% 1.0 µg/L 
SEM Hg CVAF 70-130% ≤20% ≤30% 0.001 µg/L 
SEM Mn ICP-MS 70-130% ≤20% ≤30% 0.038 µg/L 
SEM Ni ICP-MS 70-130% ≤20% ≤30% 0.073 µg/L 
SEM Pb ICP-MS 70-130% ≤20% ≤30% 0.030 µg/L 
SEM Ag ICP-MS 70-130% ≤20% ≤30% 0.032 µg/L 
SEM Zn ICP-MS 70-130% ≤20% ≤30% 0.31 µg/L 

1 Batch average is reported for AVS; lowest passing standard used for Fe 
 

METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acid volatile sulfide (AVS) has been used to predict the sediment toxicity of silver (Ag), 
copper (Cu), cadmium (Cd), nickel (Ni), lead (Pb), mercury (Hg) and zinc (Zn) (Ankley et 
al. 1996; Berry et al. 1996). This relationship results from the volatilization of AVS present 
in sediment and simultaneous release of previously sulfide bound metals (SEM). As a metal 
sulfide complex, early research indicates that metals are not available for uptake by benthic 
organisms. Under this assumption, the amount of AVS present in sediment limits the metal 
bioavailability and subsequent toxicity in sediments. Sulfide is an important binding 
component in modeling metal sorption in sediments (Morse et al. 1987). In the presence of 
excess sulfide, most of the reactive metal will form insoluble metal sulfides. The AVS 
becomes an indicator of the ratio of available sulfide to the SEM metals and allows the 
partitioning of free aqueous phase metal and solid phase metal in sediments. The five 
divalent metals (Cd, Ni, Cu, Pb and Zn) plus Ag form metal sulfide complexes. If the molar 
ratios of the SEMs are greater than that of the AVS, the excess fraction of the metals may be 
considered to have a high potential for bioavailability. For divalent metals, one mole of 
SEM will react with one mole of AVS. For Ag, one mole of Ag reacts with two moles of 
AVS.  
 
Sediment samples were extracted and analyzed for AVS in accordance with Battelle SOP 
MSL-C-001.  This procedure is based on a peer-reviewed, published procedure for the 
analysis of AVS in sediment and dissolved sulfide in aqueous samples, adopted from a draft 
USEPA Method (Allen et al. 1991.). In this method, sulfide in the sample is converted to 
hydrogen sulfide by the addition of hydrochloric acid at room temperature. The hydrogen 
sulfide (H2S) is purged from the sample by an inert gas and trapped in a sodium hydroxide 
(NaOH) solution. With the addition of a mixed-diamine reagent (MDR), the sulfide is 
converted to methylene blue and measured on a spectrometer. AVS results were reported in 
units of µmole/g on a dry-weight basis. 
 
The SEM extracts were analyzed for Hg using cold-vapor atomic fluorescence (CVAF) 
spectroscopy according to Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by 
CVAF, following EPA Method 1631 revision E. 
 
The SEM extracts were analyzed for all other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The analysis guidelines for this 
procedure are adapted from USEPA Method 1638 Determination of Trace Elements in 
Ambient Waters by Inductively Coupled Plasma-Mass Spectrometry. The SEM metal 
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solution concentrations are determined in units of µg/L and then converted to µg SEM/g of 
sediment extracted for AVS. These data are further converted to µmole/g for each SEM 
metal.    
 

HOLDING 
TIMES: 

The suggested holding time for AVS in sediment is 14 days per Battelle SOP MSL-C-001. 
The holding time may be extended if the samples are frozen and the oxidized layer is 
removed prior to analyses. The suggested holding time is calculated from day of collection 
to day of extraction (preservation of the sulfide). All samples were analyzed within the 
suggested holding time.   
 

DETECTION 
LIMITS: 

Analytical results were reported to laboratory achieved detection limits (MDL) derived from 
the annually verified 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. The AVS MDL was 
determined using low level standards as the sediment matrix is not stable for AVS. Since 
there is no current Fe MDL for ICP-MS in this matrix, the lowest passing calibration 
standard was used to assess the data. 
 
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.  
 
b     Reagent blank corrected using mean reagent blank concentration. 
 

METHOD 
BLANKS: 

Eight AVS Blanks were prepared with this group of samples. No AVS was detectable above 
the batch specific MDL. The AVS/SEM blanks were created during the AVS analysis and 
the creation of the SEM extract for each sample. It consists of deionized water added to the 
bubblers along with hydrochloric acid used to oxidize the AVS from the sediment matrix. 
The blank SEM extracts were analyzed for the metals. Detectable levels of metals are 
typical for this process since the trace levels of metals are present in the reagents. The 
detected levels were subtracted from the SEM concentration prior to molar calculations. The 
average SEM blank concentration was less than ten times the MDL for all metals.    
 

LABORATORY 
CONTROL 
SAMPLE 
ACCURACY: 

Duplicate or triplicate laboratory control samples (LCS) samples were prepared and 
analyzed with each analytical batch of AVS. All recoveries for the AVS LCS were within 
the QC criterion of 70-130% recovery. Since only AVS is spiked in the AVS LCS samples, 
the SEM collected from the AVS blank was post spiked with the SEM metals to generate an 
LCS for the SEM analysis. The SEM blank spike or LCS was within the QC criterion of 70-
130% recovery. 
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

A standard reference material (SRM) for AVS is not available due to the reactivity of this 
sulfur species. A riverine water SRM (1640) was analyzed with the SEM extract by ICP-MS 
and SRM 1641 for Hg to provide a measure of instrument accuracy. The percent recoveries 
between the measured and certified or reference values were within the method QC criterion 
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of ±20% for all metals except one replicate for Fe (75%). This is considered an ancillary 
parameter and does not impact data quality. 
 

MATRIX SPIKE 
ACCURACY: 

Matrix spikes for AVS are not performed due to the volatile nature of the AVS in the 
sample. Once the sediment is added, the extraction vessel is sealed and acid is only added 
through a valve. The analyses of the SEM extracts included the preparation of matrix spike 
samples in duplicate (MS/MSD). An aliquot of the SEM extract was spiked in duplicate 
with all SEM metals and analyzed with the batch. The matrix spike recoveries were within 
the QC acceptance criterion of ±30%.  
 

LABORATORY 
PRECISION: 

A minimum of one laboratory duplicate was extracted and analyzed with each analytical 
batch. The duplicate analyses for AVS consist of the extraction of two different aliquots of 
sediment from the same sample container. The SEM precision was calculated once the SEM 
metal concentrations (µg/L), determined from the ICP-MS, were converted to a mass basis 
(µg/g) to account for differences in sample mass extracted. Analytical precision was also 
assessed by the analyses of matrix spikes in duplicate.  
 
Both the samples were analyzed in duplicate. Precision was expressed as the relative percent 
difference (RPD) of replicate results. A majority of the RPD values were within the QC 
criterion of ≤30%. The exceedances occurred primarily on one sample and may be attributed 
to the presence of these metals in forms other than metal sulfide. For example, the shipyard 
operations results in paint chips, metal filings, etc. The lack of reproducibility was not 
attributed to laboratory conditions, but rather field heterogeneity. This has been documented 
in other sediment samples collected near the piers within the shipyard.  
 
Laboratory precision was calculated using the duplicate matrix spikes. The precision was 
within the QC criterion for all MS/MSD sets.  
  

REFERENCES: Johnston, R.K., J. M. Brandenberger, G.A. Gill, J. Guerrero, J. Leather, G. Rosen, B. 
Beckwith, and J. Young. (2011). Sediment Quality Verification Study and Baseline for 
Process Improvement for Puget Sound Naval Shipyard & Intermediate Maintenance 
Facility. Sampling and Analysis Plan prepared for the U.S. Navy. PNNL-15594 
  
Allen, H.E., F. Gongmin, W. Boothman, D. DiToro, and J. Mahoney. 1991. 
Determination of Acid Volatile Sulfides (AVS) and Simultaneously Extracted Metals in 
Sediment. Draft Analytical Method for Determination of Acid Volatile Sulfide in 
Sediment. USEPA Office of Science and Technology, Washington, DC. April, 1991. 
 
Ankley, G. T., Di Toro, D. M., Hansen, D. J., and Berry W. J. 1996. Technical basis and 
proposal for deriving sediment quality criteria for metals. Environmental Toxicology and 
Chemistry. 15:2056-2066. 
 
Berry, W. J., Hansen, D. J., Mahony, J. D., Robson, D. L., Di Toro, D. M., Shipley, B. P., 
Corbin, J. M. and Boothman, W. S. 1996. Predicting the toxicity of metals-spiked laboratory 
sediments using acid-volatile sulfide and interstitial water normalization. Environmental 
Toxicology and Chemistry. 15:2067-2079. 
 
Morse, J. W., Millero, F. J., Cornwell, J. C. and Rickard, D. 1987. The chemistry of the 
hydrogen sulfide and iron sulfide systems in natural waters. Earth Science Review. 24:1-42.  
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 METALS AND SULFIDE IN POREWATER
(360) 681-4564

MSL 
Code

Station 
ID Sponsor Code Depth (cm)

Collection 
Date

Dissolved 
Sulfide Hg Fe Cr Cu Mn Ni Zn Cd Pb

MDL (10x) 0.027 1 10 0.58 0.040 0.038 0.073 0.31 0.036 0.030

RL 0.086 3 32 1.8 0.13 0.12 0.23 1.0 0.11 0.10

Units: µmole/mL ng/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Analysis Batch ID 042811DS 51011 I051811A 50411 50411 50411 50411 50411 50411 50411

CAS No. 18496-25-8 7439-97-6 7439-89-6 7440-47-3 7440-50-8 7439-96-5 7440-02-0 7440-66-6 7440-43-9 7439-92-1

Squeeze Cores
3151-244 PS03 SQV05-046 0-3cm 04/27/11 0.0323 J 3.14 520 2.22 1.12 590 4.85 6.28 0.036 U 0.030 U
3151-245 PS03 SQV05-047 3-6cm 04/27/11 0.322 3.47 26.2 J 3.84 1.22 168 6.11 1.92 0.036 U 0.030 U
3151-246 PS03 SQV05-048 6-9cm 04/27/11 0.453 2.27 J 17.8 J 5.08 1.11 80.5 6.76 1.93 0.036 U 0.030 U
3151-247 PS03 SQV05-049 9-13cm 04/27/11 0.782 1.95 J 10 U 6.48 0.905 37.5 6.49 1.78 0.036 U 0.030 U
3151-248 PS03 SQV05-050 13-19cm 04/27/11 1.14 5.08 10 U 8.38 0.818 1.70 5.50 1.99 0.036 U 0.030 U
3151-249 PS03 SQV05-051 19-25cm 04/27/11 1.28 6.58 11.6 J 8.83 0.374 0.500 5.68 2.12 0.036 U 0.030 U
3151-250 PS09 SQV05-064 0-3cm 04/27/11 0.027 U 1.91 J 406 4.85 1.55 370 7.30 10.6 0.036 U 0.030 U
3151-251 PS09 SQV05-065 3-6cm 04/27/11 0.0593 J 2.02 J 32.3 5.06 1.88 133 7.02 2.57 0.036 U 0.030 U
3151-252 PS09 SQV05-066 6-9cm 04/27/11 0.188 2.53 J 18.4 J 5.47 1.80 92.4 6.93 3.33 0.036 U 0.030 U
3151-253 PS09 SQV05-067 9-13cm 04/27/11 0.122 4.99 13.9 J 5.28 1.81 75.2 6.79 6.83 0.036 U 0.030 U
3151-254 PS09 SQV05-068 13-19cm 04/27/11 0.172 3.04 23.8 J 5.34 1.91 84.7 5.36 3.08 0.036 U 0.030 U
3151-255 PS09 SQV05-069 19-25cm 04/27/11 0.0340 J 18.0 28.0 J 4.52 2.05 131 6.51 4.22 0.036 U 0.030 U
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager Quality Control Table
1529 West Sequim Bay Rd. ENVVEST Sinclair and Dyes Inlet
Sequim, Washington  98382 2011 Sediment Verification Study
(360) 681-4564 SULFIDE IN POREWATER

MSL 
Code

Station 
ID Sponsor Code Depth (cm) Collection Date Dissolved Sulfide

MDL (10x) 0.027

RL 0.086

Units: µmole/mL

Analysis Batch ID 042811DS
CAS No. 18496-25-8

Procedural Blank
Blank 1    MB 04/28/11 0.027 U
Blank 2   MB 04/28/11 0.027 U

Laboratory Control Sample Results (Blank Spike)
LCS 1 LCS 04/28/11 0.385
LCS 2 LCS 04/28/11 0.389
LCS 3 LCS 04/28/11 0.401
LCS 4 LCS 04/28/11 0.389

Spike Concentration 0.495
Percent Recovery 78%
Percent Recovery 79%
Percent Recovery 81%
Percent Recovery 78%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager Quality Control Table for CVAF
1529 West Sequim Bay Rd. ENVVEST Sinclair and Dyes Inlet
Sequim, Washington  98382 2011 Sediment Verification Study
(360) 681-4564 METALS AND SULFIDE IN POREWATER

MSL Code Station ID
Sponsor 

Code Depth (cm) Collection Date Hg

MDL (10x) 1

RL 3

Units: ng/L

Analysis Batch ID 51011
CAS No. 7439-97-6

Procedural Blank
Blank 050811 MB 05/10/11 1 U

Laboratory Control Sample Results (Blank Spike)
OPR 050811 run1 LCS 05/10/11 5.03
OPR 050811 run2 LCS 05/10/11 5.19

Spike Concentration 4.96
Percent Recovery 101%
Percent Recovery 105%
%RPD 3%

Standard Reference Material (SRM)
1641d 050811 SRM 05/10/11 1603882

Certified or Reference Value 1590000
Range ± 18000
% Recovery 101%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager Quality Control Table for ICP-OES
1529 West Sequim Bay Rd. ENVVEST Sinclair and Dyes Inlet
Sequim, Washington  98382 2011 Sediment Verification Study
(360) 681-4564 METALS AND SULFIDE IN POREWATER

MSL Code Station ID
Sponsor 

Code Depth (cm) Collection Date Fe

MDL (10x) 10

RL 32

Units: µg/L

Analysis Batch ID I051811A
CAS No. 7439-89-6

Procedural Blank
Blank 051811 MB 05/18/11 10 U

Laboratory Control Sample Results (Blank Spike)
LCS LCS 05/18/11 105

Spike Concentration 100
Percent Recovery 105%

Standard Reference Material (SRM)
1643E SRM 05/18/11 102

Certified or Reference Value 98.1
Range ±1.4
% Recovery 104%

Matrix Spike/Matrix Spike Duplicate Results
3151-244 MS 2547

3151-244 PS03 SQV05-046 0-3cm 04/27/11 520
Spike Concentration, MS 2000
Percent Recovery, MS 101%
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BATTELLE MARINE SCIENCES LABORATORIES
Jill Brandenberger, Project Manager Quality Control Table for ICP-MS
1529 West Sequim Bay Rd. ENVVEST Sinclair and Dyes Inlet
Sequim, Washington  98382 2011 Sediment Verification Study
(360) 681-4564 METALS AND SULFIDE IN POREWATER

MSL Code
Station 

ID
Sponsor 

Code
Depth 
(cm)

Collection 
Date Cr Cu Mn Ni Zn Cd Pb

MDL (10x) 0.58 0.040 0.038 0.073 0.31 0.036 0.030

RL 1.8 0.13 0.12 0.23 1.0 0.11 0.10

Units: µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Analysis Batch ID 50411 50411 50411 50411 50411 50411 50411

CAS No. 7440-47-3 7440-50-8 7439-96-5 7440-02-0 7440-66-6 7440-43-9 7439-92-1

Procedural Blank
Blank 1    MB 05/04/11 0.58 U 0.040 U 0.038 U 0.073 U 0.31 U 0.036 U 0.030 U

Laboratory Control Sample Results (Blank Spike)
LCS 1 LCS 05/04/11 2.11 2.02 2.07 2.07 2.01 2.06 1.97
LCS 2 LCS 05/04/11 2.07 1.94 2.03 1.99 2.00 2.08 1.96

Spike Concentration 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Percent Recovery 106% 101% 104% 104% 101% 103% 99%
Percent Recovery 104% 97% 102% 100% 100% 104% 98%
%RPD 2% 4% 2% 4% 0% 1% 1%

Standard Reference Material (SRM)
1640 10x            SRM 05/04/11 40.5 88.4 125 26.1 54.2 23.0 26.9

Certified or Reference Value 38.6 85.2 121.5 27.4 53.2 22.79 27.89
Range ±1.6 ±1.2 ±1.1 ±0.8 ±1.1 ±0.96 ±0.14
% Recovery 105% 104% 103% 95% 102% 101% 96%

Replicate Analysis Results
3151-244 PS03 SQV05-046 0-3cm 04/27/11 2.22 1.12 590 4.85 6.28 0.036 U 0.030 U
3151-244r2 PS03 SQV05-046 0-3cm 04/27/11 2.41 1.58 597 4.57 6.85 0.036 U 0.030 U

MEAN 2.32 1.35 594 4.71 6.57 NA NA
RPD 8% 34% * 1% 6% 9% NA NA

Matrix Spike/Matrix Spike Duplicate Results
3151-248 MS 05/04/11 125 110 116 116 116 107 112
3151-248 MSD 05/04/11 125 109 117 118 120 108 115

3151-248 PS03 SQV05-050 13-19cm 04/27/11 8.38 0.818 1.70 5.50 1.99 0.036 U 0.030 U
Spike Concentration, MS 111 111 111 111 111 111 111
Spike Concentration, MSD 111 111 111 111 111 111 111
Percent Recovery, MS 105% 98% 103% 99% 103% 96% 101%
Percent Recovery, MSD 105% 97% 104% 101% 106% 97% 104%
RPD 0% 1% 1% 2% 3% 1% 3%
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PROJECT: 2011 Sediment Verification Study: SQV05 (partial) Squeeze Core Porewater 
 

PARAMETER: Cadmium (Cd), copper (Cu), iron (Fe), mercury (Hg), manganese (Mn), nickel (Ni), lead (Pb), zinc (Zn), 
and dissolved sulfide 
 

LABORATORY: Pacific Northwest National Laboratory (PNNL), Battelle Marine Sciences Laboratory (MSL), Sequim, 
Washington 
 

MATRIX: SQV05: Marine sediment core porewater profiles 0-25 cm 
 

SAMPLE 
CUSTODY 
AND 
PROCESSING: 

SQV05(partial) 
The SQV05 sediment samples were collected at PSNS&IMF by the U.S. Navy and MSL on 04/27/11 and 
04/29/11 (see QAPP Johnston et al. 2011). Three types of samples were collected by Navy divers: 1) 
squeeze core for porewater and sediment concentrations (sediment data reported separately), 2) clear 
cores (reported separately), and 3) surface grabs (reported separately). Two sites were selected for 
porewater collection using squeeze cores. The squeeze cores (9 cm I.D.) were collected by divers using 
specialized polycarbonate core liners fitted with sampling ports at 1cm intervals. Porewater was extracted 
from the intact sediment cores using a modification of the whole core squeezing technique originally 
described by Jahnke (1988) with modifications described by Warken et al. (2000). Two sediment cores 
were collected and extruded to provide subsections at the following intervals: 0-3cm, 3-6cm, 6-9cm, 9-
13cm, 13-19cm, and 19-25cm. The sediment cores were collected from the PS03 and PS09 locations as 
described in the sampling and analysis plan (Johnston et al. 2011).   
   
The following lists information on sample receipt and processing activities: 

 Lab Sample IDs: 3151*244-255 
 Description: Sediment core profiles 

 Sample collection dates 04/27/11 

 Laboratory arrival date 04/28/11 

 Porewater Extraction  04/27/11 

 ICP-MS Analysis (Cr, Cu, Mn, Ni, Zn, Cd, Pb) 05/04/11 

 ICP-OES Analysis (Fe) 05/18/11 

 CVAF Analysis (Hg) 
  

05/10/11 

 Dissolved Sulfide Analysis  04/28/11 
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DATA QUALITY OBJECTIVES: 

Analyte Analytical 
Method 

Range of 
Spike 

Recovery 

SRM  
Percent 

Difference 
(PD) 

Replicate 
Precisions 

(RPD) 

Achieved 
MDL1 

Dissolved 
Sulfide 

Spectrometer 70-130% ≤20% ≤30% 0.027 
µmole/mL 

Cd ICP-MS 70-130% ≤20% ≤30% 0.036 µg/L 
Cr ICP-MS 70-130% ≤20% ≤30% 0.58 µg/L 
Cu ICP-MS 70-130% ≤20% ≤30% 0.040 µg/L 
Fe ICP-OES 70-130% ≤20% ≤30% 10 µg/L 
Hg CVAF 70-130% ≤20% ≤30% 1 ng/L 
Mn ICP-MS 70-130% ≤20% ≤30% 0.038 µg/L 
Ni ICP-MS 70-130% ≤20% ≤30% 0.073 µg/L 
Pb ICP-MS 70-130% ≤20% ≤30% 0.030 µg/L 
Zn ICP-MS 70-130% ≤20% ≤30% 0.31 µg/L 

1 Batch average is reported for dissolved sulfide. The MDLs are adjusted for the 10x dilution required for porewater. 
 

METHODS: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dissolved sulfide has been used to predict the sediment toxicity of silver (Ag), copper (Cu), 
cadmium (Cd), nickel (Ni), lead (Pb), mercury (Hg) and zinc (Zn) (Ankley et al. 1996; 
Berry et al. 1996). As a metal sulfide complex, early research indicates that metals are not 
available for uptake by benthic organisms. Sulfide is an important binding component in 
modeling metal sorption in sediments (Morse et al. 1987). In the presence of excess sulfide, 
most of the reactive metal will form insoluble metal sulfides. The AVS becomes an 
indicator of the ratio of available sulfide to the SEM metals and allows the partitioning of 
free aqueous phase metal and solid phase metal in sediments. The five divalent metals (Cd, 
Ni, Cu, Pb and Zn) plus Ag form metal sulfide complexes.  
 
Porewater samples were filtered under nitrogen and analyzed the next day for dissolved 
sulfides in accordance with Battelle SOP MSL-C-001. This procedure is based on a peer-
reviewed, published procedure for the analysis of acid volatile sulfide (AVS) in sediment 
and dissolved sulfide in aqueous samples, adopted from a draft USEPA Method (Allen et al. 
1991.). In this method, sulfide in the sample is converted to hydrogen sulfide by the addition 
of hydrochloric acid at room temperature. The hydrogen sulfide (H2S) is purged from the 
sample by an inert gas and trapped in a sodium hydroxide (NaOH) solution. With the 
addition of a mixed-diamine reagent (MDR), the sulfide is converted to methylene blue and 
measured on a spectrometer. Dissolved sulfide in porewater was reported in units of 
µmole/mL. 
 
Porewaters were analyzed for Hg using cold-vapor atomic fluorescence (CVAF) 
spectroscopy according to Battelle SOP MSL-I-013, Total Mercury in Aqueous Samples by 
CVAF, following EPA Method 1631 revision E. 
 
Porewaters were analyzed for Fe using inductively coupled plasma optical emissions 
spectroscopy (ICP-OES) according to Battelle SOP MSL-I-033, Determination of Elements 
in Aqueous and Digestate Samples by ICP-OES.  This procedure is based on two methods 
modified and adapted for analysis of low level samples: EPA Method 6010B and 200.7. 
 
Porewaters were analyzed for all other metals by Inductively Coupled Plasma-Mass 
Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-I-022, Determination of 
Elements in Aqueous and Digestate Samples by ICP/MS.  The analysis guidelines for this 
procedure are adapted from USEPA Method 1638 Determination of Trace Elements in 
Ambient Waters by Inductively Coupled Plasma-Mass Spectrometry. The Ag data was not 
usable due to carry over in the instrument and insufficient sample volume to reanalyze.  
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HOLDING 
TIMES: 

The suggested holding time for dissolved sulfide is 7 days per Battelle SOP MSL-C-001. 
The holding time for Hg is 90days and all other metals it is 6 months. The suggested holding 
time is calculated from day of collection to day of extraction (preservation of the sulfide). 
All samples were analyzed within the suggested holding time.   
 

DETECTION 
LIMITS: 

Analytical results were reported to laboratory achieved detection limits (MDL) derived from 
the annually verified 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 to calculate the MDL value. Since the matrix is porewater 
analyzed at a 10x dilution, the MDL was adjusted to reflect the dilution factor.  
 
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.  
 
b     Reagent blank corrected using mean reagent blank concentration. 
 

METHOD 
BLANKS: 

A minimum of one method blank was analyzed with each analytical batch. None of the 
parameters were detected in the method blanks.    
 

LABORATORY 
CONTROL 
SAMPLE 
ACCURACY: 

A minimum of one laboratory control samples (LCS) sample was prepared and analyzed 
with each analytical batch. All recoveries were within the QC criterion of 70-130% 
recovery.  
 
 

STANDARD 
REFERENCE 
MATERIAL 
ACCURACY: 

A standard reference material (SRM) for dissolved sulfide is not available due to the 
reactivity of this sulfur species. A riverine water SRM (1640) provided instrument accuracy 
for metals analyzed by ICP-MS, SRM 1641 for Hg, and SRM 1643E for Fe. The percent 
recoveries between the measured and certified or reference values were within the method 
QC criterion of ±20% for all metals. Seawater SRMs are available, but require a 
preconcentration technique which was not conducted on the porewater. The porewater 
concentrations are sufficiently elevated to allow for a 10x dilution of the seawater matrix.  
 

MATRIX SPIKE 
ACCURACY: 

Matrix spikes for dissolved sulfide were not performed due to the volatility. Due to the 
limited volume of sample, matrix spikes were only conducted for the elements analyzed by 
ICP-MS and ICP-OES. The matrix spike recoveries were within the QC acceptance criterion 
of ±30%.  
 

LABORATORY 
PRECISION: 

A minimum of one laboratory duplicate was extracted and analyzed for elements report by 
ICP-MS. Due to sample volume limitations, duplicates could not be performed for each 
analytical batch. Duplicate LCS/OPR and matrix spikes were also used to evaluate the 
analytical precision. Analytical precision was expressed as the relative percent difference 
(RPD) of replicate results. The RPD values were within the QC criterion of ≤30% except the 
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laboratory duplicate for Cu (34%). Duplicate matrix spikes for Cu demonstrated the 
variability was not attributed to instrumentation.  
 

REFERENCES: Allen, H.E., F. Gongmin, W. Boothman, D. DiToro, and J. Mahoney. 1991. 
Determination of Acid Volatile Sulfides (AVS) and Simultaneously Extracted Metals in 
Sediment. Draft Analytical Method for Determination of Acid Volatile Sulfide in 
Sediment. USEPA Office of Science and Technology, Washington, DC. April, 1991. 
 
Ankley, G. T., Di Toro, D. M., Hansen, D. J., and Berry W. J. 1996. Technical basis and 
proposal for deriving sediment quality criteria for metals. Environmental Toxicology and 
Chemistry. 15:2056-2066. 
 
Berry, W. J., Hansen, D. J., Mahony, J. D., Robson, D. L., Di Toro, D. M., Shipley, B. P., 
Corbin, J. M. and Boothman, W. S. 1996. Predicting the toxicity of metals-spiked laboratory 
sediments using acid-volatile sulfide and interstitial water normalization. Environmental 
Toxicology and Chemistry. 15:2067-2079. 
 
Jahnke, R. A. 1988. A simple, reliable, and inexpensive pore water sampler. Limnology and 
Oceanography 33:483–487. 
 
Johnston, R.K., J. M. Brandenberger, G.A. Gill, J. Guerrero, J. Leather, G. Rosen, B. 
Beckwith, and J. Young. (2011). Sediment Quality Verification Study and Baseline for 
Process Improvement for Puget Sound Naval Shipyard & Intermediate Maintenance 
Facility. Sampling and Analysis Plan prepared for the U.S. Navy. PNNL-15594 
  
Morse, J. W., Millero, F. J., Cornwell, J. C. and Rickard, D. 1987. The chemistry of the 
hydrogen sulfide and iron sulfide systems in natural waters. Earth Science Review. 24:1-42.  
 
Warnken, K. W., G. A. Gill, P. H. Santschi, L. L. Griffin. 2000. Benthic Exchange of 
Nutrients in Galveston Bay, Texas. Estuaries 23: 647-661. 
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Jill Brandenberger, Project Manager ENVVEST Sinclair and Dyes Inlet
1529 West Sequim Bay Rd. 2011 Sediment Verification Study
Sequim, Washington  98382 Data Qualifiers
(360) 681-4564

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.
D Sample was diluted 50x

NA Not applicable/available
NS Not spiked

N Spiked sample recovery outside QC criterion of ±30%
& Accuracy outside QC criterion of ±20% difference (SRMs)
* Precision outside QC criterion of ≤30% RPD
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Sequim, Washington  98382-9099 2011 Sediment Verification Study
360/681-4564 TOC IN SEDIMENT, Percent (Dry Wt basis)

Station   Code Type Name
Collection 

Date
Analysis 

Date Analysis Method Component Units Result
Detection 

Limit
Reporting 

Limit

Squeeze Cores
PS03 0-3cm; Squeeze core A 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.41 = 0.020 0.050
PS03 3-6cm; Squeeze core A 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.32 = 0.020 0.050
PS03 6-9cm; Squeeze core A 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.00 = 0.020 0.050
PS03 9-13cm; Squeeze core A 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.06 = 0.020 0.050
PS03 13-19cm; Squeeze core A 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.85 = 0.020 0.050
PS03 19-25cm; Squeeze core A 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.76 = 0.020 0.050
PS09 0-3cm; Squeeze core B 50ft 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.42 = 0.020 0.050
PS09 3-6cm; Squeeze core B 50ft 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.02 = 0.020 0.050
PS09 6-9cm; Squeeze core B 50ft 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.18 = 0.020 0.050
PS09 9-13cm; Squeeze core B 50ft 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.67 = 0.020 0.050
PS09 13-19cm; Squeeze core B 50ft 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.79 = 0.020 0.050
PS09 19-25cm; Squeeze core B 50ft 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.95 = 0.020 0.050
Clear Cores
PS03 0-3cm; Clear core 008 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.27 = 0.020 0.050
PS03 3-6cm; Clear core 008 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 7.12 = 0.020 0.050
PS03 6-9cm; Clear core 008 04/27/2011 07/14/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.43 = 0.020 0.050
PS03 9-13cm; Clear core 008 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.54 = 0.020 0.050
PS03 13-19cm; Clear core 008 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.57 = 0.020 0.050
PS03 19-25cm; Clear core 008 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.43 = 0.020 0.050
PS09 0-3cm; Clear core 016 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.34 = 0.020 0.050
PS09 3-6cm; Clear core 016 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.60 = 0.020 0.050
PS09 6-9cm; Clear core 016 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.25 = 0.020 0.050
PS09 9-13cm; Clear core 016 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.97 = 0.020 0.050
PS09 13-19cm; Clear core 016 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.25 = 0.020 0.050
PS09 19-23cm; Clear core 016 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.03 = 0.020 0.050
PS10 0-3cm; Clear core 023 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.59 = 0.020 0.050
PS10 3-6cm; Clear core 023 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.38 = 0.020 0.050
PS10 6-9cm; Clear core 023 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.48 = 0.020 0.050
PS10 9-13cm; Clear core 023 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.36 = 0.020 0.050
PS10 13-19cm; Clear core 023 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 0.321 = 0.020 0.050
PS10 19-25cm; Clear core 023 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.80 = 0.020 0.050
PS10.1 0-3cm; Clear core 030 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.48 = 0.020 0.050
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360/681-4564 TOC IN SEDIMENT, Percent (Dry Wt basis)

Station   Code Type Name
Collection 

Date
Analysis 

Date Analysis Method Component Units Result
Detection 

Limit
Reporting 

Limit
PS10.1 3-6cm; Clear core 030 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.74 = 0.020 0.050
PS10.1 6-9cm; Clear core 030 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.65 = 0.020 0.050
PS10.1 9-13cm; Clear core 030 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 5.10 = 0.020 0.050
PS10.1 13-19cm; Clear core 030 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.10 = 0.020 0.050
PS10.1 19-24cm; Clear core 030 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 4.84 = 0.020 0.050
PS11 0-3cm; Clear core 037 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.48 = 0.020 0.050
PS11 3-6cm; Clear core 037 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.41 = 0.020 0.050
PS11 6-9cm; Clear core 037 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.60 = 0.020 0.050
PS11 9-13cm; Clear core 037 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.45 = 0.020 0.050
PS11 13-19cm; Clear core 037 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.50 = 0.020 0.050
PS11 19-25cm; Clear core 037 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.23 = 0.020 0.050
PS08 0-3cm; Clear core 044 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.00 = 0.020 0.050
PS08 3-6cm; Clear core 044 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.45 = 0.020 0.050
PS08 6-9cm; Clear core 044 04/27/2011 07/15/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.77 = 0.020 0.050
PS08 9-13cm; Clear core 044 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.64 = 0.020 0.050
PS08 13-19cm; Clear core 044 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.72 = 0.020 0.050
PS08 19-25cm; Clear core 044 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.44 = 0.020 0.050
PS06 0-3cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.14 = 0.020 0.050
PS06DUP 0-3cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.90 = 0.020 0.050
PS06 3-6cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.36 = 0.020 0.050
PS06DUP 3-6cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.08 = 0.020 0.050
PS06 6-9cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.34 = 0.020 0.050
PS06 9-13cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.07 = 0.020 0.050
PS06 13-19cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.43 = 0.020 0.050
PS06 19-25cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.66 = 0.020 0.050
PS07 0-3cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.36 = 0.020 0.050
PS07 3-6cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.35 = 0.020 0.050
PS07 6-9cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.36 = 0.020 0.050
PS07 9-13cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.24 = 0.020 0.050
PS07 13-19cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.12 = 0.020 0.050
PS07 19-25cm 04/29/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.03 = 0.020 0.050
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Station   Code Type Name
Collection 

Date
Analysis 

Date Analysis Method Component Units Result
Detection 

Limit
Reporting 

Limit
Grab Samples
PS03 1 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 7.18 = 0.020 0.050
PS03 2 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 4.94 = 0.020 0.050
PS03 3 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 4.68 = 0.020 0.050
PS03 4 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 7.18 = 0.020 0.050
PS03 5 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 4.15 = 0.020 0.050
PS03 6 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 9.23 = 0.020 0.050
PS09 1 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 6.73 = 0.020 0.050
PS09 2 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.91 = 0.020 0.050
PS09 3 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.04 = 0.020 0.050
PS09 4 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 8.31 = 0.020 0.050
PS09 5 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.85 = 0.020 0.050
PS09 6 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.35 = 0.020 0.050
PS10 1 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.79 = 0.020 0.050
PS10 2 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.47 = 0.020 0.050
PS10 3 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.25 = 0.020 0.050
PS10 4 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.74 = 0.020 0.050
PS10 5 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.00 = 0.020 0.050
PS10 6 04/27/2011 07/19/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.28 = 0.020 0.050
PS10.1 1 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.12 = 0.020 0.050
PS10.1 2 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.68 = 0.020 0.050
PS10.1 3 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.02 = 0.020 0.050
PS10.1 4 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.78 = 0.020 0.050
PS10.1 5 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.36 = 0.020 0.050
PS10.1 6 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 8.70 = 0.020 0.050
PS11 1 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.79 = 0.020 0.050
PS11 2 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.41 = 0.020 0.050
PS11 3 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.52 = 0.020 0.050
PS11 4 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.70 = 0.020 0.050
PS11 5 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.88 = 0.020 0.050
PS11 6 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.93 = 0.020 0.050
PS08 1 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.81 = 0.020 0.050
PS08 2 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 8.79 = 0.020 0.050
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BATTELLE MARINE SCIENCE LABORATORIES
1529 West Sequim Bay Road ENVVEST Sinclair and Dyes Inlet
Sequim, Washington  98382-9099 2011 Sediment Verification Study
360/681-4564 TOC IN SEDIMENT, Percent (Dry Wt basis)

Station   Code Type Name
Collection 

Date
Analysis 

Date Analysis Method Component Units Result
Detection 

Limit
Reporting 

Limit
PS08 3 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.76 = 0.020 0.050
PS08 4 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.34 = 0.020 0.050
PS08 5 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.90 = 0.020 0.050
PS08 6 04/27/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.85 = 0.020 0.050
PS06 1 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.15 = 0.020 0.050
PS06 2 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.89 = 0.020 0.050
PS06 3 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.83 = 0.020 0.050
PS06 4 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 0.978 = 0.020 0.050
PS06 5 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.07 = 0.020 0.050
PS06 6 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.66 = 0.020 0.050
PS07 1 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.05 = 0.020 0.050
PS07 2 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 2.09 = 0.020 0.050
PS07 3 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.04 = 0.020 0.050
PS07 4 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.11 = 0.020 0.050
PS07 5 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 3.01 = 0.020 0.050
PS07 6 04/29/2011 07/20/2011 ASTM D4129-82M Carbon, Total Organic (TOC) Percent 1.92 = 0.020 0.050
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SAMPLE LOGIN
Project Manager:  Brandenberger Marine Sciences Laboratory

Date Received:  4/28/2011 1529 West Sequim Bay Road

Batch:  (use SQV ID as reference) Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Quality Varification Study - Storm Drains (SQV01)

Sponsor ID Site Description Battelle Code Matrix Storage Location Requested Parameters
Collection 

Date

SQV01-0001 PSNS096 3151-569 SED Walkin Freezer Organics 04/20/11

SQV01-0002 PSNS015 3151-567 SED Walkin Freezer Organics 04/20/11

SQV01-0003 PSNS008 3151-568 SED Walkin Freezer Organics 04/20/11

SQV01-0004 PSNS096 3151-570 SED Deep Freezer Metals 04/20/11

SQV01-0005 PSNS015 3151-571 SED Deep Freezer Metals 04/20/11

SQV01-0006 PSNS008 3151-572 SED Deep Freezer Metals 04/20/11

New Splits taken from original Organics jar, 8/10/11:

SQV01-0007 PSNS096 3151-843 SED Walkin Refrigerator Metals 04/20/11

SQV01-0008 PSNS015 3151-844 SED Walkin Refrigerator Metals 04/20/11

SQV01-0009 PSNS008 3151-845 SED Walkin Refrigerator Metals 04/20/11

SQV01-0010 PSNS096 3151-846 SED Walkin Refrigerator Grain Size 04/20/11

SQV01-0011 PSNS015 3151-847 SED Walkin Refrigerator Grain Size 04/20/11

SQV01-0012 PSNS008 3151-848 SED Walkin Refrigerator Grain Size 04/20/11

SOP#:  MSL-A-001 Page 1 of 1
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D3J274
Sticky Note
Revised 8/10/11 - original Organics jar had incorrect MSL codes.  New split taken 8/10/11 to confirm high Hg result and create a Grain Size split at client's request.  New IDs assigned to new splits.

D3J274
Typewritten Text
REVISED 8/10/11




LO6.IN CHECKLI5T

centrol File#: 315 t Somple l.lo(s). 6e'7-5t>
Project Mmel

TO BE COAAPL€TED UPON SAfiIPLE ARRTVAL/LOg.IN
Ycs D.fo N/A Indicotc in Appropr.iofc Box

t] trf] Grsrodseot present

Rcference sOP# IllSL-A-fi)I

Borch: SQVo I
Project lAomger:

(if rnultiple coolers. note terflp. of eoch)

I tf @eroiut Monoger notified of ony cusfod/login discreponcies (cooler tarp. sponsor

Comment/Remedy:

@ n E wereonchoinof anstod forrns signed ond doted?

fl f| @wo"sonplesfilferedot llSL?

Seal intoct? vEs NO , /i'*'w?-c

-

codcs, etc)

fl t-] l,hvy-type Project (requi;es high-level somple trocking procedures)

f] tf USDA Sonples (see Complionce Agee.ement Checklist)

tittwd: Eatira esthFle Half of

ff tf Freezedry somple(s) - sonptes will be weighad ond ploced in ulfolow remp feerlzer (Login Lob)

**See LIIIAS for Erchive/disposol informotion'r

SAIAPLE PRESERVATION

f] Somplds) wer" preserved prior to 6rrivolot }lSL (noted on CoC / *mfle / per Pflnsiruction )

f:] Rondon pH checked for -10% of somples (use dip poper) Sonple IDst

tf Comple?e pH chcck re$,rired for project (use pH neter ond record on pH Record form)

n sornple(s) were presenred ot rlisL

rypa l-l o.z% HNo3

fl
fln

Conplated By:

O.5% HCI (H9 sornples)

a"f"igoot"@
Other

Notes: Lot#

Mtes: Lot#

Notes: t"?g;' > FUurnr \net = (12"p Far-
Tt""'

Dotc/rimc: Lll8lr. \? 0D

Battelle Marine Soencestabg 1529West Sequlm Bay Rd, Sequim, Washington 98362' PH: (360) 681-1565
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FORM 11-2
SAMPLE COLLECTION INFORMATION

Installation lD: BNC Establishing Contract lD: N44255-09-

D-410n

Prime Contractor Name: URS

Site Name: Operable Unit B (Marine) Outer Boundary D0/CT0:0009 Establishino Phase: I Collection Date:5/4/10

Location Name Sample Name

Deplh Range (feet bgs)

Collection

Time

Sample

Malrix

Sample

Tvoe

Sampling

Eouinmeni

Composite

ry/N)Start Deoth End Depth

1500.G19 1500G19 U.JJ 1 545 MR N W Y

1500-G15 1500-G15 0 0.33 1619 MR N Y

1500-G14 1500-G14 0 0.33 1655 MR N W Y

1500-G14 DUPl-05041 0 0 0.33 1655 MR FD W

M ambientair PP orecirritate

M air SBS subsurfacesoil

BS brackish sediment SE sediment

DF dust/fallout SL sludge

DR debris/rubble SN building material

EF emissions flux S0 soil

EW elutriatewater SS scraflngs

FB fibers SU surface soil

GR gravel SW swaborwipe
GS soil gas TX tissue

IDS lDWsoil W water

IDW lDwwater t /B brackishwater

LF prodtrt IG groundwater

MR marine sediment VlU marine water

NS near-surface soil \ rS surface water

B bailer HA hand auger

BS beach seine HC hand collected

CC continuous core sampler HK hook and line

CH charcoal sampling tube PP pump-peristaltic

C0 core sampler PU pumpstandard

CP pump+entnfugal SK skimmer

DG drill rig SS splitspoon

DT drive tube( geoprobe, SY syringe

direct push, CPT rig) T shelby tube

E2 pump-electric TB tedlar bag

submersible TR animal trap

G grab TL trawl

VC vacuum (gas)

VV van veen

W swaborwipe

AB ambientcondition N Normal (Regular)

blank PE performance evaluation

B|OCON bioassaycontrol RD regulatoryduplicate

sample SB source blank

BS blank spike SBD source blank duplicate

BSD blanks spike dup SD matrix spike duplicate

EB equipment blank SPLIT samde split

EBD eouioment blank / SRM standard reference

nnsate dup matenal

FB field blank TB trip blank

FD freld duplicate TBD trip blank duplicate

FR field replicate TBR trip blank replicate

FS field soike

MB matenal blank

MS matnx soike

Recorder: Eric Lillvwhite Date: 6/7/10

Checker Date:
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FORM 11-2
SAMPLE COLLECTION IN FORMATION

Installation lD: BNC Establishing Contracl lD: N44255-09-

n-d100

Prime Contractor Name: URS

Site Name: Operable Unit B (Marine) Outer Boundary D0/CT0:0009 Establishino Phase. Collection Date:5/1 9/1 0

Location Name Sample Name

Depth Range (feet bgs)

Collection

Time

Sample

Matrix

Sample

Tvoe

Sampling

Eouioment

Composite

ry/N)Start Depth End Depth

1500.G11 1500.G11 0 0.33 0835 MR N Y

1500-G12 1500.G12 0 033 091 5 MR N

1500-G12 DUPl-051910 0 0.33 091 5 MR rU

1500-G26 1500-G26 0 0.33 0945 MR N Y

1500.G30 1500.G30 0 033 1 020 MR N W Y

1500-G13 1500-G13 0 0.33 1120 MR N

1500.G16 1500-G16 0 0.33 1205 MR N Y

1500-G17 1500-G17 0 0.33 1310 MR N Y

1500.G18 1500-G18 0 0.33 1 335 MR N Y

-150CG19\
1500-G19 0 0.33 1405 

-
MR N W

TIilSATE ER-051 1 1 I 0 0.33 1 030 W N N

Lbr rt-A
.". tJ I ttt! ?r-

-.('. '' 4\t 9'
\l .cf>

bY f ^^i .^
r.rJ$ - rt , .)&D

\JO D'

M ambient air PP orecioitate

M ai SBS subsurface soil

BS brackish sediment SE sediment

DF dusufallout SL sludge

DR debris/rubble SN building material

EF emissions flux S0 soil

EW elutnate water SS scrapings

FB fibers SU surface soil

GR gravel SW swaborwipe
GS soil gas TX tissue

IDS lDWsoil W water

IDW lDWwater I B brackish water

LF product Y\G groundwater

MR marine sediment \ ,lvl marine water

NS near-surface soil \llis surfacewater

B bailer HA hand auger

BS beach seine HC hand collected

CC continuous core sampler HK hook and line

CH charcoal sampling tube PP pump4eristaltic

C0 core sampler PU pump-standard

CP pump+entrifugal SK skimmer

DG drill rig SS splitspoon

DT drive tube( geoprobe, SY syringe

direct push, CPT rig) T shelby tube

E2 pumpelectnc TB tedlar bag

submersible TR animal trap

G grab TL trawl

VC vacuum (gas)

VV van veen

W swaborwipe

AB ambient condition N Normal (Regular)

blank PE performance evaluation

B|OCON bioassaycontrol RD regulatoryduplicate

sample SB source blank

BS blank spike SBD source blank duplicate

BSD blanks spike dup SD matrix sflke duplicate

EB equipment blank SPLIT sample split

EBD equipmentblankl SRM standadre{erence

rinsate dup material

FB field blank TB trip blank

FD field duplicate TBD trip Hank duplicate

FR field replicate TBR trip blank repllcate

FS field soike

MB matenal blank

MS matrix sprke

Recorder: Eric Lillvwhite Date:6/7/10

Checker: Date:
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FORM 11-2
SAMPLE COLLECTION INFORMATION

Installation lD. BNC Establishing Conlract lD: N44255-09-
D-410n

Prime Contractor Name: URS

Site Name: Operable Unit B (Marine) DO/CTO. OOO9 Establishing Phase. I Collection Date:5/6/10

Location Name Sample Name

Depth Range (feet bgs)

Collection

Time

Sample

Matrix

Sample

Tvpe

Sampling

Eouiomenl

Composite

fi/NlStart Deoth End Depth

500-G64 500-G64 0 0.33 0830 MR N

500-G65 500-G65 0 0.33 091 5 MR N

500-G67 500-G67 0 0.33 1040 MR N

500-G68 500-G68 0 0.33 1125 MR N Y

500-G68 0UP1.050010 0 033 1125 MR FD W Y

500-G59 500-G59 0 033 1220 MR N Y

500-G60 500.G60 0 0.33 1 355 MR N

500-G37 500-G37 0 0.33 1430 MR N W Y

500-G66 500-G66 0 0.33 1450 MR N

500-G69 500-G69 0 033 1 530 MR N W Y

500-G70 500-G70 0 0.33 1 600 MR N W Y

RINSATE ER.050610 1610 W EB u N

M ambientair PP DreoDitate

M air SBS subsurfacesoil

BS brackish sediment SE sediment

DF dusUfallout SL sludge

DR debris/rubble SN building material

EF emissions frux S0 soil

EW elutnate water SS scrapings

FB fibers SU surface soil

GR gravel SW swab orwipe
GS soil gas TX tissue

IDS lDWsoil W water

IDW lDWwater \l1/B brackish water

tF product VIG groundwater

MR marine sediment WM marine water

NS near-surface soil WS surface water

B bailer HA hand auger

BS beach seine HC hand collected

CC continuous core sampler HK hook and line

CH charcoal samnfing tube PP pump-peristaltic

C0 core sampler PU pump-standard

CP pump-centrifugal SK skimmer

DG drill rig SS split spoon

DT drive tube( geoprobe, SY syringe

direct push, CPT rig) T shelby tube

E2 pump-dectric TB tedlarbag

submersible TR animal trap

G grab TL trawl

VC vacuum (gas)

VV vanveen

W swab orwioe

AB ambient condition N Normal (Regular)

blank PE performance evaluatron

B|OCON bioassay control RD regulatory duplicate

sample SB source blank

BS blank spike SBD source blank duplicate

BSD blanks spike dup SD matrix spike duplicate

EB equipment blank SPLIT sample split

EBD equrpment blank / SRM standard reference

rinsate dup material

FB field blank TB trip blank

FD field duplicate TBD trip blank duplicate

FR field replicate TBR trip blank replicate

FS field sprke

MB material blank

MS matrix soike

Recorder: Eric Lillywhite Date.6/7/10

Checker: Date:
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FORM 11-2
SAMPLE COLLECTION INFORMATION

Installation lD: BNC Establishing Contract lD: N44255-09-

n-41n0

Prime Contractor Name: URS

Site Name: 0perable UnitB (Marine) DOiCTO:0009 Establishing Phase: I Collection Date:S/10/10

Location Name Samole Name

Depth Range (feet bgs)

Collection

Time

Sample

Matrix

Sample

Tvoe

Sampling

Eouinmenl

Composite

1Y/N)Start Deoth End Depth

500-G40 500-G40 0 033 0840 MR N

500-G41 500-G41 0 0.33 0920 MR N

500-G42 500-G42 0 0.33 0950 MR N Y

500-G42 DUPl-051010 0 0.33 0950 MR FD Y

500-G43 500-G43 0 0.33 1040 MR N Y

500-G45 500-G45 0 0.33 1 130 MR N

500-G46 500-G46 0 0.33 1210 MR N W Y

500-G47 500-G47 0 0.33 1315 MR N

500-G49 500-G49 0 0.33 1350 MR N

500-G51 500-G51 0 0.33 1 450 MR N

500-G48 500-G48 0 033 1 530 MR N

500-G44 500-G44 0 0.33 1 545 MR N

RINSATE ER-051010 1 600 W EB N

M ambrent air PP orecioitate

M air SBS subsurfacesoil

BS brackish sediment SE sediment

DF dust/fallout St sludge

DR debrjs/rubble SN building material

EF emissions flux S0 soil

EW elutriate water SS scrapings

FB fibers SU surface sorl

GR gravel SW swab orwipe
GS soil gas TX tissue

IDS lDwsoil W water

IDW lDWwater t iB brackish water

LF product I/lG groundwater

MR marine sediment \ iiil marine water

NS near-surface soil \ 6 surface water

B bailer M hand auger

BS beach seine HC hand collected

CC continuous core sampler HK hook and line

CH charcoal sampling tube PP pump-penstaltrc

C0 core sampler PU pump-standard

CP pump-centrifugal SK skimmer

DG drill rig SS split spoon

DT drive tube( geoprobe, SY syringe

direct push, CPT rig) T shelby tube

E2 pumpelectric TB tedlar bag

submersible TR animal trap

G grab TL trawl

VC vacuum (gas)

VV van veen

W swaborwipe

AB ambient condition N Normal (Regular)

blank PE performance evaluation

B|OCON bioassay control RD regulatory duplicate

sample SB source blank

BS blank spike SBD source blank duplicate

BSD blanks spike dup SD matrix spike duplicate

EB equipment blank SPLIT sample split

EBD equipment blank / SRM standard reference

rinsate dup material

FB field blank TB trip blank

FD field duplicate TBD trip blank duplicate

FR field replicate TBR tnp blank replicate

FS field soike

MB material blank

MS matnx spike

Recorder: Eric Lillywhite Date. 6/7/10_
Checker: Date:
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FORM 11-2
SAM PLE COLLECTION IN FORMATION

lnstallation lD:BNC Establishing Contract lD: N44255-09-
n-41n0

Prime Contractor Name: URS

Site Name: 0perable UnilB (Marine) D0/CT0:0009 EstablishingPhase: lCollectionDate:S/11/10

Location Name Samole Name

Depth Range (feet bgs)

Collection

Time

Sample

Matrix

Sample

Tvoe

Sampling

Eouioment

Composite
(Y/N)Start Depth End Depth

500-G01 500.G1 0 033 081 0 MR N

500-G02 500.G2 0 033 0840 MR N Y

500-G03 500-G3 0 0.33 0900 MR N

500-G04 500-G4 0 0.33 0935 MR N W Y

500-G05 500-G5 0 0.33 1020 MR N

500-G00 500.G6 0 0.33 1 130 MR N

500-G07 500-G7 0 0.33 1 155 MR N

500-G08 500-G8 n 0.33 1250 MR N

500-G09 500-G9 0 0.33 1320 MR N W Y

500-G10 500.G10 0 0.33 1355 MR N Y

500-G11 500-G11 0 0.33 1425 MR N W Y

500-G11 DUPl 051110 0 0.33 1425 MR FD Y

500.G12 500-G12 0 0.33 1500 MR N W

500-G13 500-G13 0 0.33 1 530 MR N

RINSATE ER-051 1 1 0 1 050 W E8 u N

M ambient air PP orecioitate

M air SBS subsurfacesoil

BS brackish sediment SE sediment

DF dusl/fallout SL sludge

DR debris/rubble SN building material

EF emissions ffux S0 soil

EW elutnatewater SS scrapings

FB fibers SU surface soil

GR gravel SW swaborwipe
GS soil gas TX tissue

IDS lDWsoil W water

IDW lDWwater t B brackish water

LF product \,G groundwater

MR marine sediment \ ,I\il marine water

NS near-surface soil \44 surface water

B bailer HA hand auger

BS beach seine HC hand collected

CC continuous core sampler HK hook and line

CH eharcoal sampling tube PP pump-penstaltic

C0 core sampler PU pumpstandard

CP pumpcentrifugal SK skimmer

DG drill rig SS split spoon

DT drive tube( geoprobe, SY synnge

direct push, CPT rig) T shelby tube

E2 pumpelectric TB tedlar bag

submersible TR animal trap

G grab TL trawl

VC vacuum (gas)

VV van veen

W swaborwioe

AB ambient condition N Normal (Regular)

blank PE performance evaluation

BIOCON bioassay control RD regulatory duplicate

sample SB source blank

BS blank spike SBD source blank duplicate

BSD blanks spike dup SD matnx spike duplicate

EB equipment blank SPLIT sample split

EBD equipment blank / SRM standard reference

rinsate dup material

FB field blank TB trio blank

FD field duplicate TBD trip blank duplicate

FR field replicate TBR trip blank replicate

FS lield spike

MB material blank

MS matnx spike

Recorder: Eric Lillywhite Date: 6/7i10

Checker: Date:
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FORM 11-2
SAMPLE COLLECTION INFORMATION

lnstallation lD: BNC Establishing Contract lD: N44255-09-
fi-d't0n

Prime Contractor Name: URS

Site Name: Operable Unit B (Marine) Outer Boundary DO/CTO:0009 Establishing Phase: Collection Date:5/27i1 0

Location Name Sample Name

Depth Range (feet bgs)

Collection

Time

Sample

Malrix

Sample

Tvoe

Sampling

Eouioment

Composite

ry/N)Start Deplh End Depth

1500-G23 1500-G23 0 0.33 1015 MR N

1500-G23 1UP1.052710 0 0.33 1045 MR FD Y

1500.G24 1500-G24 0 0.33 1115 MR N Y

1500-G25 1500-c25 0 0.33 1145 [/|R N Y

1500.G27 1500-c27 0 0.33 1 320 MR N

1500.G28 1500-G28 0 0.33 1 350 MR N Y

1500-G29 1500.G29 0 0.33 1420 MR N Y

1500-G31 1500-G31 0 0.33 1455 MR N W Y

1500-G32 1500-G32 0 0.33 1525 MR N

1500.G03 1500-G3 0 033 1700 MR N Y

1500-G04 1500.G4 0 0.33 1725 MR N W Y

1500-G02 1500-G2 0 0.33 1 805 MR N Y

1500-G01 1500-G1 0 0.33 1 830 MR N

RINSATE ER-0s2710 1 535 W EB N

M ambient arr PP orecioitate

M arr SBS subsurfacesoil

BS brackish sediment SE sediment

DF dust/falloul SL sludge

DR debns/rubble SN building material

EF emissionsflux S0 soil

EW elutriatewater SS scrapings

FB fibers SU surface soil

GR gravel SW swaborwipe
GS soil gas TX tissue

IDS lDWsoil W water

IDW lDWwatei t /B brackishwater

LF product V\G groundwater

MR manne sediment WM marine water

NS near-surface soil WS surface water

B bailer HA hand auger

BS beach seine HC hand collected

CC continuous core sampler HK hook and line

CH charcoal samplingtube PP pump-peristaltic

C0 core sampler PU pumpstandard

CP pump+entrifugal SK skimmer

DG drill rig SS splitspoon

DT drive tube( geoprobe, SY synnge

direct push, CPT rig) T shelby tube

E2 pumpelectric TB tedlarbag

submersible TR animal hap

G grab TL trawl

VC vacuum (gas)

VV van veen

W swaborwioe

AB amhent mndition N Normal (Regular)

blank PE perlormance evaluation

B|OCON bioassay control RD regulatory duplicate

sample SB source Hank

BS blank spike SBD source biank duplicate

BSD blanks spike dup SD matnx spike duplicate

EB equipment blank SPLIT sample split

EBD equipment blank / SRM standard reference

rinsate dup material

FB field blank TB trio blank

FD field duplicate TBD trip blank duplicate

FR field replicate TBR trip blank replicate

FS field sprke

MB matedal blank

MS matnx soike

Recorder: Eric Lillywhite Date:6/7/10

Checker: udttr.
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

1500-G1 NA 3151-1 SED Deep Freezer Metals 5/27/2010 CS x

1500-G2 NA 3151-2 SED Deep Freezer Metals 5/27/2010 CS

1500-G3 NA 3151-3 SED Deep Freezer Metals 5/27/2010 CS x

1500-G4 NA 3151-4 SED Deep Freezer Metals 5/27/2010 CS

1500-G5 NA 3151-5 SED Deep Freezer Metals 5/5/2010 CS

1500-G6 NA 3151-6 SED Deep Freezer Metals 5/5/2010 CS

1500-G7 NA 3151-7 SED Deep Freezer Metals 5/5/2010 CS

1500-G8 NA 3151-8 SED Deep Freezer Metals 5/5/2010 CS

1500-G9 NA 3151-9 SED Deep Freezer Metals 5/5/2010 CS

1500-G10 NA 3151-10 SED Deep Freezer Metals 5/5/2010 CS

1500-G11 NA 3151-11 SED Deep Freezer Metals 5/19/2010 CS

1500-G12 NA 3151-12 SED Deep Freezer Metals 5/19/2010 CS x

DUP1-051910 NA 3151-13 SED Deep Freezer Metals 5/19/2010 CS

1500-G13 NA 3151-14 SED Deep Freezer Metals 5/19/2010 CS

1500-G14 NA 3151-15 SED Deep Freezer Metals 5/4/2010 CS

DUP1-050410 NA 3151-16 SED Deep Freezer Metals 5/4/2010 CS

1500-G15 NA 3151-17 SED Deep Freezer Metals 5/4/2010 CS

1500-G16 NA 3151-18 SED Deep Freezer Metals 5/19/2010 CS

1500-G17 NA 3151-19 SED Deep Freezer Metals 5/19/2010 CS

1500-G18 NA 3151-20 SED Deep Freezer Metals 5/19/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

1500-G19 NA 3151-21 SED Deep Freezer Metals 5/4/2010 CS x

1500-G20 NA 3151-22 SED Deep Freezer Metals 5/19/2010 CS

1500-G21 NA 3151-23 SED Deep Freezer Metals 5/27/2010 CS

1500-G22 NA 3151-24 SED Deep Freezer Metals 5/26/2010 CS x

1500-G23 NA 3151-25 SED Deep Freezer Metals 5/27/2010 CS x

DUP1-052710 NA 3151-26 SED Deep Freezer Metals 5/27/2010 CS

1500-G24 NA 3151-27 SED Deep Freezer Metals 5/27/2010 CS x

1500-G25 NA 3151-28 SED Deep Freezer Metals 5/27/2010 CS x

1500-G26 NA 3151-29 SED Deep Freezer Metals 5/19/2010 CS

1500-G27 NA 3151-30 SED Deep Freezer Metals 5/27/2010 CS x

1500-G28 NA 3151-31 SED Deep Freezer Metals 5/27/2010 CS

1500-G29 NA 3151-32 SED Deep Freezer Metals 5/27/2010 CS x

1500-G30 NA 3151-33 SED Deep Freezer Metals 5/19/2010 CS

1500-G31 NA 3151-34 SED Deep Freezer Metals 5/27/2010 CS

1500-G32 NA 3151-35 SED Deep Freezer Metals 5/27/2010 CS x

500-G1 NA 3151-36 SED Deep Freezer Metals 5/11/2010 CS

500-G2 NA 3151-37 SED Deep Freezer Metals 5/11/2010 CS

500-G3 NA 3151-38 SED Deep Freezer Metals 5/11/2010 CS

500-G4 NA 3151-39 SED Deep Freezer Metals 5/11/2010 CS

500-G5 NA 3151-40 SED Deep Freezer Metals 5/11/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G6 NA 3151-41 SED Deep Freezer Metals 5/11/2010 CS

500-G7 NA 3151-42 SED Deep Freezer Metals 5/11/2010 CS

500-G8 NA 3151-43 SED Deep Freezer Metals 5/11/2010 CS

500-G9 NA 3151-44 SED Deep Freezer Metals 5/11/2010 CS

500-G10 NA 3151-45 SED Deep Freezer Metals 5/11/2010 CS

500-G11 NA 3151-46 SED Deep Freezer Metals 5/11/2010 CS

DUP1 051110 NA 3151-47 SED Deep Freezer Metals 5/11/2010 CS

500-G12 NA 3151-48 SED Deep Freezer Metals 5/11/2010 CS x

500-G13 NA 3151-49 SED Deep Freezer Metals 5/11/2010 CS

500-G14 NA 3151-50 SED Deep Freezer Metals 5/18/2010 CS x

500-G15 NA 3151-51 SED Deep Freezer Metals 5/18/2010 CS

500-G16 NA 3151-52 SED Deep Freezer Metals 5/18/2010 CS

500-G17 NA 3151-53 SED Deep Freezer Metals 5/18/2010 CS

500-G18 NA 3151-54 SED Deep Freezer Metals 5/18/2010 CS

500-G19 NA 3151-55 SED Deep Freezer Metals 5/18/2010 CS x

500-G20 NA 3151-56 SED Deep Freezer Metals 5/18/2010 CS

500-G21 NA 3151-57 SED Deep Freezer Metals 5/18/2010 CS

500-G22 NA 3151-58 SED Deep Freezer Metals 5/18/2010 CS

500-G23 NA 3151-59 SED Deep Freezer Metals 5/18/2010 CS

500-G24 NA 3151-60 SED Deep Freezer Metals 5/13/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G25 NA 3151-61 SED Deep Freezer Metals 5/13/2010 CS

500-G26 NA 3151-62 SED Deep Freezer Metals 5/13/2010 CS

500-G27 NA 3151-63 SED Deep Freezer Metals 5/12/2010 CS

500-G28 NA 3151-64 SED Deep Freezer Metals 5/13/2010 CS

500-G29 NA 3151-65 SED Deep Freezer Metals 5/13/2010 CS

500-G30 NA 3151-66 SED Deep Freezer Metals 5/12/2010 CS x

500-G31 NA 3151-67 SED Deep Freezer Metals 5/12/2010 CS

500-G32 NA 3151-68 SED Deep Freezer Metals 5/13/2010 CS

500-G33 NA 3151-69 SED Deep Freezer Metals 5/12/2010 CS

500-G34 NA 3151-70 SED Deep Freezer Metals 5/12/2010 CS

500-G35 NA 3151-71 SED Deep Freezer Metals 5/12/2010 CS

500-G36 NA 3151-72 SED Deep Freezer Metals 5/12/2010 CS

500-G37 NA 3151-73 SED Deep Freezer Metals 5/6/2010 CS

500-G38 NA 3151-74 SED Deep Freezer Metals 5/13/2010 CS x

500-G39 NA 3151-75 SED Deep Freezer Metals 5/12/2010 CS x

500-G40 NA 3151-76 SED Deep Freezer Metals 5/10/2010 CS

500-G41 NA 3151-77 SED Deep Freezer Metals 5/10/2010 CS

500-G42 NA 3151-78 SED Deep Freezer Metals 5/10/2010 CS

DUP1-051010 NA 3151-79 SED Deep Freezer Metals 5/10/2010 CS

500-G43 NA 3151-80 SED Deep Freezer Metals 5/10/2010 CS x
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G44 NA 3151-81 SED Deep Freezer Metals 5/10/2010 CS x

500-G45 NA 3151-82 SED Deep Freezer Metals 5/10/2010 CS

500-G46 NA 3151-83 SED Deep Freezer Metals 5/10/2010 CS x

500-G47 NA 3151-84 SED Deep Freezer Metals 5/10/2010 CS

500-G48 NA 3151-85 SED Deep Freezer Metals 5/10/2010 CS

500-G49 NA 3151-86 SED Deep Freezer Metals 5/10/2010 CS

500-G50 NA 3151-87 SED Deep Freezer Metals 5/7/2010 CS

500-G51 NA 3151-88 SED Deep Freezer Metals 5/10/2010 CS x

500-G52 NA 3151-89 SED Deep Freezer Metals 5/7/2010 CS x

500-G53 NA 3151-90 SED Deep Freezer Metals 5/7/2010 CS x

500-G54 NA 3151-91 SED Deep Freezer Metals 5/12/2010 CS x

500-G55 NA 3151-92 SED Deep Freezer Metals 5/7/2010 CS

500-G56 NA 3151-93 SED Deep Freezer Metals 5/7/2010 CS

500-G57 NA 3151-94 SED Deep Freezer Metals 5/7/2010 CS

500-G58 NA 3151-95 SED Deep Freezer Metals 5/12/2010 CS

500-G59 NA 3151-96 SED Deep Freezer Metals 5/6/2010 CS

500-G60 NA 3151-97 SED Deep Freezer Metals 5/6/2010 CS x

500-G61 NA 3151-98 SED Deep Freezer Metals 5/7/2010 CS x

500-G62 NA 3151-99 SED Deep Freezer Metals 5/12/2010 CS

500-G63 NA 3151-100 SED Deep Freezer Metals 5/7/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G64 NA 3151-101 SED Deep Freezer Metals 5/6/2010 CS

500-G65 NA 3151-102 SED Deep Freezer Metals 5/6/2010 CS x

500-G66 NA 3151-103 SED Deep Freezer Metals 5/6/2010 CS

500-G67 NA 3151-104 SED Deep Freezer Metals 5/6/2010 CS x

500-G68 NA 3151-105 SED Deep Freezer Metals 5/6/2010 CS x

DUP1-050610 NA 3151-106 SED Deep Freezer Metals 5/6/2010 CS

500-G69 NA 3151-107 SED Deep Freezer Metals 5/6/2010 CS

500-G70 NA 3151-108 SED Deep Freezer Metals 5/6/2010 CS

500-G71 NA 3151-109 SED Deep Freezer Metals 5/13/2010 CS x

PQ1 NA 3151-110 SED Walk in Freezer Metals 7/27/2010 CS

PQ2 NA 3151-111 SED Walk in Freezer Metals 7/27/2010 CS

DD6-1 NA 3151-112 SED Walk in Freezer Metals 7/15/2010 CS

DD6-4 NA 3151-113 SED Walk in Freezer Metals 7/15/2010 CS

DD6-7 NA 3151-114 SED Walk in Freezer Metals 7/26/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

1500-G1 NA 3151-115 SED Walkin Freezer Organics 5/27/2010 CS

1500-G2 NA 3151-116 SED Walkin Freezer Organics 5/27/2010 CS

1500-G3 NA 3151-117 SED Walkin Freezer Organics 5/27/2010 CS

1500-G4 NA 3151-118 SED Walkin Freezer Organics 5/27/2010 CS

1500-G5 NA 3151-119 SED Walkin Freezer Organics 5/5/2010 CS

1500-G6 NA 3151-120 SED Walkin Freezer Organics 5/5/2010 CS

1500-G7 NA 3151-121 SED Walkin Freezer Organics 5/5/2010 CS

1500-G8 NA 3151-122 SED Walkin Freezer Organics 5/5/2010 CS

1500-G9 NA 3151-123 SED Walkin Freezer Organics 5/5/2010 CS

1500-G10 NA 3151-124 SED Walkin Freezer Organics 5/5/2010 CS

1500-G11 NA 3151-125 SED Walkin Freezer Organics 5/19/2010 CS

1500-G12 NA 3151-126 SED Walkin Freezer Organics 5/19/2010 CS

DUP1-051910 NA 3151-127 SED Walkin Freezer Organics 5/19/2010 CS

1500-G13 NA 3151-128 SED Walkin Freezer Organics 5/19/2010 CS

1500-G14 NA 3151-129 SED Walkin Freezer Organics 5/4/2010 CS

DUP1-050410 NA 3151-130 SED Walkin Freezer Organics 5/4/2010 CS

1500-G15 NA 3151-131 SED Walkin Freezer Organics 5/4/2010 CS

1500-G16 NA 3151-132 SED Walkin Freezer Organics 5/19/2010 CS

1500-G17 NA 3151-133 SED Walkin Freezer Organics 5/19/2010 CS

1500-G18 NA 3151-134 SED Walkin Freezer Organics 5/19/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

1500-G19 NA 3151-135 SED Walkin Freezer Organics 5/4/2010 CS

1500-G20 NA 3151-136 SED Walkin Freezer Organics 5/19/2010 CS

1500-G21 NA 3151-137 SED Walkin Freezer Organics 5/27/2010 CS

1500-G22 NA 3151-138 SED Walkin Freezer Organics 5/26/2010 CS

1500-G23 NA 3151-139 SED Walkin Freezer PAHs 5/27/2010 CS x

DUP1-052710 NA 3151-140 SED Walkin Freezer Organics 5/27/2010 CS

1500-G24 NA 3151-141 SED Walkin Freezer Organics 5/27/2010 CS

1500-G25 NA 3151-142 SED Walkin Freezer PAHs 5/27/2010 CS x

1500-G26 NA 3151-143 SED Walkin Freezer PAHs 5/19/2010 CS x

1500-G27 NA 3151-144 SED Walkin Freezer Organics 5/27/2010 CS

1500-G28 NA 3151-145 SED Walkin Freezer Organics 5/27/2010 CS

1500-G29 NA 3151-146 SED Walkin Freezer Organics 5/27/2010 CS

1500-G30 NA 3151-147 SED Walkin Freezer Organics 5/19/2010 CS

1500-G31 NA 3151-148 SED Walkin Freezer Organics 5/27/2010 CS

1500-G32 NA 3151-149 SED Walkin Freezer PAHs 5/27/2010 CS x

500-G1 NA 3151-150 SED Walkin Freezer PAHs 5/11/2010 CS x

500-G2 NA 3151-151 SED Walkin Freezer Organics 5/11/2010 CS

500-G3 NA 3151-152 SED Walkin Freezer Organics 5/11/2010 CS

500-G4 NA 3151-153 SED Walkin Freezer Organics 5/11/2010 CS

500-G5 NA 3151-154 SED Walkin Freezer Organics 5/11/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G6 NA 3151-155 SED Walkin Freezer Organics 5/11/2010 CS

500-G7 NA 3151-156 SED Walkin Freezer Organics 5/11/2010 CS

500-G8 NA 3151-157 SED Walkin Freezer Organics 5/11/2010 CS

500-G9 NA 3151-158 SED Walkin Freezer Organics 5/11/2010 CS

500-G10 NA 3151-159 SED Walkin Freezer Organics 5/11/2010 CS

500-G11 NA 3151-160 SED Walkin Freezer Organics 5/11/2010 CS

DUP1 051110 NA 3151-161 SED Walkin Freezer Organics 5/11/2010 CS

500-G12 NA 3151-162 SED Walkin Freezer Organics 5/11/2010 CS

500-G13 NA 3151-163 SED Walkin Freezer Organics 5/11/2010 CS

500-G14 NA 3151-164 SED Walkin Freezer Organics 5/18/2010 CS

500-G15 NA 3151-165 SED Walkin Freezer Organics 5/18/2010 CS

500-G16 NA 3151-166 SED Walkin Freezer PAHs 5/18/2010 CS x

500-G17 NA 3151-167 SED Walkin Freezer Organics 5/18/2010 CS

500-G18 NA 3151-168 SED Walkin Freezer PAHs 5/18/2010 CS x

500-G19 NA 3151-169 SED Walkin Freezer PAHs 5/18/2010 CS x

500-G20 NA 3151-170 SED Walkin Freezer Organics 5/18/2010 CS

500-G21 NA 3151-171 SED Walkin Freezer Organics 5/18/2010 CS

500-G22 NA 3151-172 SED Walkin Freezer Organics 5/18/2010 CS

500-G23 NA 3151-173 SED Walkin Freezer Organics 5/18/2010 CS

500-G24 NA 3151-174 SED Walkin Freezer Organics 5/13/2010 CS
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G25 NA 3151-175 SED Walkin Freezer Organics 5/13/2010 CS

500-G26 NA 3151-176 SED Walkin Freezer PAHs 5/13/2010 CS x

500-G27 NA 3151-177 SED Walkin Freezer Organics 5/12/2010 CS

500-G28 NA 3151-178 SED Walkin Freezer Organics 5/13/2010 CS

500-G29 NA 3151-179 SED Walkin Freezer Organics 5/13/2010 CS

500-G30 NA 3151-180 SED Walkin Freezer Organics 5/12/2010 CS

500-G31 NA 3151-181 SED Walkin Freezer Organics 5/12/2010 CS

500-G32 NA 3151-182 SED Walkin Freezer Organics 5/13/2010 CS

500-G33 NA 3151-183 SED Walkin Freezer Organics 5/12/2010 CS

500-G34 NA 3151-184 SED Walkin Freezer Organics 5/12/2010 CS

500-G35 NA 3151-185 SED Walkin Freezer Organics 5/12/2010 CS

500-G36 NA 3151-186 SED Walkin Freezer Organics 5/12/2010 CS

500-G37 NA 3151-187 SED Walkin Freezer Organics 5/6/2010 CS

500-G38 NA 3151-188 SED Walkin Freezer Organics 5/13/2010 CS

500-G39 NA 3151-189 SED Walkin Freezer PAHs 5/12/2010 CS x

500-G40 NA 3151-190 SED Walkin Freezer PAHs 5/10/2010 CS x

500-G41 NA 3151-191 SED Walkin Freezer Organics 5/10/2010 CS

500-G42 NA 3151-192 SED Walkin Freezer PAHs 5/10/2010 CS x

DUP1-051010 NA 3151-193 SED Walkin Freezer Organics 5/10/2010 CS

500-G43 NA 3151-194 SED Walkin Freezer PAHs 5/10/2010 CS x
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G44 NA 3151-195 SED Walkin Freezer Organics 5/10/2010 CS

500-G45 NA 3151-196 SED Walkin Freezer PAHs 5/10/2010 CS x

500-G46 NA 3151-197 SED Walkin Freezer Organics 5/10/2010 CS

500-G47 NA 3151-198 SED Walkin Freezer Organics 5/10/2010 CS

500-G48 NA 3151-199 SED Walkin Freezer PAHs 5/10/2010 CS x

500-G49 NA 3151-200 SED Walkin Freezer PAHs 5/10/2010 CS x

500-G50 NA 3151-201 SED Walkin Freezer Organics 5/7/2010 CS

500-G51 NA 3151-202 SED Walkin Freezer Organics 5/10/2010 CS

500-G52 NA 3151-203 SED Walkin Freezer Organics 5/7/2010 CS

500-G53 NA 3151-204 SED Walkin Freezer Organics 5/7/2010 CS

500-G54 NA 3151-205 SED Walkin Freezer Organics 5/12/2010 CS

500-G55 NA 3151-206 SED Walkin Freezer PAHs 5/7/2010 CS x

500-G56 NA 3151-207 SED Walkin Freezer PAHs 5/7/2010 CS x

500-G57 NA 3151-208 SED Walkin Freezer PAHs 5/7/2010 CS x

500-G58 NA 3151-209 SED Walkin Freezer Organics 5/12/2010 CS

500-G59 NA 3151-210 SED Walkin Freezer PAHs 5/6/2010 CS x

500-G60 NA 3151-211 SED Walkin Freezer PAHs 5/6/2010 CS x

500-G61 NA 3151-212 SED Walkin Freezer PAHs 5/7/2010 CS x

500-G62 NA 3151-213 SED Walkin Freezer Organics 5/12/2010 CS

500-G63 NA 3151-214 SED Walkin Freezer PAHs 5/7/2010 CS x
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SAMPLE LOGIN
Project Manager:  JMB Marine Sciences Laboratory

Date Received:  Assorted (see COC) - After splits, samples logged in 7/30/10 1529 West Sequim Bay Road

Batch:  1 Sequim, Washington  98382

Login Designee:  Csuslick PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX
STORAGE 
LOCATION

PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS
Selected for 
confirmation

500-G64 NA 3151-215 SED Walkin Freezer Organics 5/6/2010 CS

500-G65 NA 3151-216 SED Walkin Freezer Organics 5/6/2010 CS

500-G66 NA 3151-217 SED Walkin Freezer Organics 5/6/2010 CS

500-G67 NA 3151-218 SED Walkin Freezer PAHs 5/6/2010 CS x

500-G68 NA 3151-219 SED Walkin Freezer Organics 5/6/2010 CS

DUP1-050610 NA 3151-220 SED Walkin Freezer Organics 5/6/2010 CS

500-G69 NA 3151-221 SED Walkin Freezer PAHs 5/6/2010 CS x

500-G70 NA 3151-222 SED Walkin Freezer Organics 5/6/2010 CS

500-G71 NA 3151-223 SED Walkin Freezer PAHs 5/13/2010 CS x

PQ1 NA 3151-224 SED Walk in Freezer (waiting on client) 7/27/2010 CS

PQ2 NA 3151-225 SED Walk in Freezer (waiting on client) 7/27/2010 CS

DD6-1 NA 3151-226 SED Walk in Freezer (waiting on client) 7/15/2010 CS

DD6-4 NA 3151-227 SED Walk in Freezer (waiting on client) 7/15/2010 CS

DD6-7 NA 3151-228 SED Walk in Freezer (waiting on client) 7/26/2010 CS

(3151-224 thru 228 numbers not used.  CS 5/26/11)

SOP#:  MSL-A-001 Page 6 of 6

Analytical Chemistry Data Package, ENVVEST SQV 2011 Page 183 of 272

D3J274
Typewritten Text
SQV02_Organics



LO6.IN CHECKLIST ReferencesOP# I SL-A-OOI

tEatch: I

/z\

TO 9E COMPL€TEb upoN SAMPLE ARRTVAL/LOG-rN
Yes No N/A Indieo.te in Appr:opriote Box

f] n ffarrrodyseol present Seal intoct?

aftflnrurl

W E f] cooler remperoture (occeptoble ronge: 4t?6cor solids:frozen)

(if multiple coolers, note temp. of each) *2-
tf tf f7-5"oiut ,llonoger notified of ony custody/login discrep.oncies (cooler temp, sponsor codes, etc)

Comrnent/Rernedy:

Were oll choin of custodyforms signed ond doted2:

Were sornples filtered ot rt'lSL?

Somple condition(s):

Cohtoiner type:

Notes: H-*r./. l;,rer<

Sornpfe(s) were preser.ved prior to 6rrivol ct MSL (noted on CoC / fumple / per PM fnstruction )

Rondom pH checked for'-107. of somples (use dip poper)

Complete pH check required for project (use pH meter ond record on pH Record form)

Somple(s) were presetvedot /r15L

t:]
fl
fl
E

Q^**> wl,*/o'i
".41-> 

" tf*tlOo
; @ $^susomplerDs: QL*- 

(9 
{lao["-11**v*/

Project Momger:

'Motrix: j?d t'n,e o-f

E T-ElT"qr-type Project (reguires irigh,level somple rrocking procedores)

n Wdtt"r:somptes: .' iEhfir.e sorirole tlall ot

A f| Freezedry somple(s) - somples will be weighed ond ploced in ultrolow temp freez*(Login t-ob)

Wn speciolinstrucrions: ,'t Ja*pl?f Of94 d l,^cnuOf
Sornpfe Preservotion Instructions: aif,U-

' **See Lff,4S for orchive./disposdl informotion*"

f] o.o%Hct(He somptes) Notes:

Notes:

Notes:

Lot#

ry-L- la/A,L\!J

fr
Compfetcd ev, Uy'r.rrt^ .. Doty'Time: 

"7/A/,, nJD
storqee sh.tf' M.+'A*.,p?zt- btlfut-. 6y"4+ o(+ = VLL' u^n L 3l\ , & 4/,

BattelleMarine ScrencesLabs, l12gWestSequimBayRd, Segurm. Washington 98362 PH:(360)6814565

Analytical Chemistry Data Package, ENVVEST SQV 2011 Page 184 of 272



)
I

b

I

oq)(o
fL

nn(tew

{

sB
E

s*t

H
F

E
 figF

qF
.f suF

gaEaU
)

{sr.Lceor.oeoa(u-tisI.D(D
\u_oo'd'
cboFoaq-Jos'coJasqa

cfr)dL

6fi

oo()(\oo(\lotoG

H
 $€ E

.:
;E

: 
E

;
s. gp 

E
 s

&
o- ga

J55IAJa

cr!'
90
.E

g
(r 

ul
alS

l
utD\0

,l
tl$l
F

l€oouoolUtŝ-8
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LO6.IN CHECKLIST ReferencesOP# I SL-A-OOI

tEatch: I

/z\

TO 9E COMPL€TEb upoN SAMPLE ARRTVAL/LOG-rN
Yes No N/A Indieo.te in Appr:opriote Box

f] n ffarrrodyseol present Seal intoct?

aftflnrurl

W E f] cooler remperoture (occeptoble ronge: 4t?6cor solids:frozen)

(if multiple coolers, note temp. of each) *2-
tf tf f7-5"oiut ,llonoger notified of ony custody/login discrep.oncies (cooler temp, sponsor codes, etc)

Comrnent/Rernedy:

Were oll choin of custodyforms signed ond doted2:

Were sornples filtered ot rt'lSL?

Somple condition(s):

Cohtoiner type:

Notes: H-*r./. l;,rer<

Sornpfe(s) were preser.ved prior to 6rrivol ct MSL (noted on CoC / fumple / per PM fnstruction )

Rondom pH checked for'-107. of somples (use dip poper)

Complete pH check required for project (use pH meter ond record on pH Record form)

Somple(s) were presetvedot /r15L

t:]
fl
fl
E

Q^**> wl,*/o'i
".41-> 

" tf*tlOo
; @ $^susomplerDs: QL*- 

(9 
{lao["-11**v*/

Project Momger:

'Motrix: j?d t'n,e o-f

E T-ElT"qr-type Project (reguires irigh,level somple rrocking procedores)

n Wdtt"r:somptes: .' iEhfir.e sorirole tlall ot

A f| Freezedry somple(s) - somples will be weighed ond ploced in ultrolow temp freez*(Login t-ob)

Wn speciolinstrucrions: ,'t Ja*pl?f Of94 d l,^cnuOf
Sornpfe Preservotion Instructions: aif,U-

' **See Lff,4S for orchive./disposdl informotion*"

f] o.o%Hct(He somptes) Notes:

Notes:

Notes:

Lot#

ry-L- la/A,L\!J

fr
Compfetcd ev, Uy'r.rrt^ .. Doty'Time: 

"7/A/,, nJD
storqee sh.tf' M.+'A*.,p?zt- btlfut-. 6y"4+ o(+ = VLL' u^n L 3l\ , & 4/,

BattelleMarine ScrencesLabs, l12gWestSequimBayRd, Segurm. Washington 98362 PH:(360)6814565
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SAMPLE LOGIN
Project Manager:  Brandenberger Marine Sciences Laboratory

Date Received:  3/24/2011 1529 West Sequim Bay Road

Batch:  2 Sequim, Washington  98382

Login Designee:  McGahan PH:  (360) 681-4565

Project:  ENVVEST Sed Eval Study - Pier 7 Drums (SQV04)
SPONSOR CODE Site Description

BATTELLE 
CODE

MATRIX STORAGE LOCATION
PARAMETERS 
REQUESTED

COLLECTION 
DATE

INITIALS

SQV04-001 Middle PSNS Pier 7 Drum-M 3151-229 sediment Outside Refridgerator rapid screening metals 03/17/11 MLFM

SQV04-002 North PSNS Pier 7 Drum-N 3151-230 sediment Outside Refridgerator rapid screening metals 03/17/11 MLFM

SQV04-003 East PSNS Pier 7 Drum-E 3151-231 sediment Outside Refridgerator rapid screening metals 03/17/11 MLFM

SQV04-004 West PSNS Pier 7 Drum-W 3151-232 sediment Outside Refridgerator rapid screening metals 03/17/11 MLFM

SQV04-005 South PSNS Pier 7 Drum-S 3151-233 sediment Outside Refridgerator rapid screening metals 03/17/11 MLFM

SQV04-006 Middle PSNS Pier 7 Drum-M 3151-234 sediment Deep Freezer C-2 metals 03/17/11 MLFM

SQV04-007 North PSNS Pier 7 Drum-N 3151-235 sediment Deep Freezer C-2 metals 03/17/11 MLFM

SQV04-008 East PSNS Pier 7 Drum-E 3151-236 sediment Deep Freezer C-2 metals 03/17/11 MLFM

SQV04-009 West PSNS Pier 7 Drum-W 3151-237 sediment Deep Freezer C-2 metals 03/17/11 MLFM

SQV04-010 South PSNS Pier 7 Drum-S 3151-238 sediment Deep Freezer C-2 metals 03/17/11 MLFM

SQV04-011 Middle PSNS Pier 7 Drum-M 3151-239 sediment Outside Freezer organics 03/17/11 MLFM

SQV04-012 North PSNS Pier 7 Drum-N 3151-240 sediment Outside Freezer organics 03/17/11 MLFM

SQV04-013 East PSNS Pier 7 Drum-E 3151-241 sediment Outside Freezer organics 03/17/11 MLFM

SQV04-014 West PSNS Pier 7 Drum-W 3151-242 sediment Outside Freezer organics 03/17/11 MLFM

SQV04-015 South PSNS Pier 7 Drum-S 3151-243 sediment Outside Freezer organics 03/17/11 MLFM

SOP#:  MSL-A-001 Page 1 of 1
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to otrr'ivol when

Yes Nlo -.

-i-

| | | " | -Db"f-type Project (reguires high-level somple trccking procedures)

- -./
I I g USDA Somples (see Complionce Agreement Checklist) I Pwil/*;

llmoudt: Eafire eanrole Holf of

Sample Preserryqtion Instructions: | -. S
**See Lff,A5 fo'^ archive/disposol inlormcfion** !

fu*W lOo

-
LO6-IN CHECKLI5T Peference SOP# rl SL-A-OOI

Botch: Z,centrol Fite#: 3t5l sompte ,g@, ,J?2#
project Non", @,1 Var$'cm

,/ Comment/Remed, 

-

E f| t-] lereallchoinof custodyfornssignedond doted?'

fl t] g were samples fitfered ot rtASL?

I lL I I I astody seol present Seol intoct? yES No

---=1 

-
I { l' I I | | Coolertemperoture(occeptobleronge: 4t?oCorsolids:frozen) 4^l "c

_.)O 
multiple coolers, note tenp. of eoch)

| | | I | € | Project rtAonoger notified of ony cusnod/login discreponcies (cooler tenp. sponsor codes, etc)

"c

Somple condition(s):

Contoiner type:

Notes:

Typet o.2% HNO3

O.57"HCl (H9 somples)

Refrigrerote/Fee*ze

Other

Sfher{Expisin):

SAA,IPLE PRESERVATION

t] Sornple(s) werep)reserved prior to 6rivol ot f,lSL (nofed on CoC / Sampte / per Pffnstruction )

f:]R'ondompHcheckedfor-|o%ofsomp|es(usedippoper)5amp|erDs.-
t] Complete pH check reguired for project (use pH meter ond record on pH Record form)

f.] somple(s) were preserved ot MsL

fl
fl
WD o"rtrrfub

Dofe/rime: 
oTat/, 

/l bConplctad

Battelle Marine Scrences LaDs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (3@) 6814565

6^j
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f] [-| hhvy-type Projecf (reqrircs high-lcvelsomple trocking procedurcs)

f] ff USDA somples (sacConplioncc Ag??rxwnt Checklist)

Hclf of

t: f| Fee*zcdry sornplds) - sornples will be weighed ond phccd in ultrolow temp lrezer (Login Lob)

' **SceLfiisfororchive/disposolinformoiionr*

LO6.IN CHECKLTST

cenrraf Fiter* VtSl

TO BE COA{PLETED UPON SAiIAPLE ARRIVALAOo-IN

d,r,Nihf!**##!"
Ycs No //NIA Indhote in Appnopriota Box

-eJ, -

| | I V | | | Custod scal prcsent scol intoct? vEs No

(if nurltiplc coolers, not" t€np. of eoch)

Cornment/Remedy:-
| 4 | I I l were q!! choin of custody forms signad ond doted?

E tZI ff were sornples filtcred oi rrtsl?

Sample condiiion(s):

Contoiner type:

Notes:

oot"n',, 4Yz0\r Mbs
SAAIIPLE PRESER,VATTON

tf Sornple(s) were preserved prior to 6rrirnlot AiSL (noted on CoC / tumple I pe: Pffrstrucfion ) .

tf Rondon pH eheckad for -1O% of somples (use dip poper) Sonpla fDst

n Complete pH chack required for project (usa pH meter ond record on pH Record forn)

n Sornple(s) wereprcservedotlisL

type, @-o.z% HNo3

tf o.5%Ha(Hgsonples)

iootes: O b*q t/ilOz ( \O,'C\' d* tTlO 60
Mtes: [ot#

Mtcs:

Mtes:
Wn n.f"iee"ote@$\

ot}rcr \-/
fr

Corrplcted By: Ubv.J

kttelle M*ind Soenceslabs 1529We$ Segutm tuy Rd, Sequim Washlngiton 98362 PH: (360) 681-{,665
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Typewritten Text
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