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BATTELLE MARINE SCIENCES LABORATORY
1529 W. Sequim Bay F 1

S WA 98382 Project: Washington Closures Hanford AVS/SEM SDG021010. 02161G, 622510, and 636310

(: 31-4564 File #: 2981

S D SAMPLE ID % Dry AVS SEM Cd SEM Cd SEM Cd SEM Cu wed Cu SEMCu
St R BATTELLE SDG Weight Ba D' pmole/g pg'L ug g Lmoie’g uGL HG g HMoiE §
J19JB2 2981-351r1  SDGO21 79.5 021810AVS 0.524 13.3 1.62 00144 79.0 9.58 G151
J19JB2 DUP  2981-351r12 SDG021010 79.5 021810AVS 0.748 10 1.08 G.00901 64.0 6.29 0.0989
419481 2981-352 SDG021010 87.0 021810AVS 0.0103 U 2.00 0.138 0.00122 345 238 0.0374
J19JP1 2981-353 SDG021810 86.5 021810AVS 0.0294 178 0.127 0.00113 462 330 00519
J19J4P0 2981-354 SDG021810 818 021810AVS 0.0087 U 5.84 0.341 0.00303 349 2.04 0.0321
J19K94 2981-355 SDG021810 873 021810AVS 0.0119 U 1.78 0.142 0.00126 18.9 1.51 0.0238
J19K93 2981-356 SDG021810 84.2 021810AVS 0.0546 2.59 0.231 0.00206 383 3.42 0.0538
J19K25 2981-357 SDG021810 829 021810AVS 0.0780 547 0.367 0.00327 50.1 337 0.0538
J19K24 2981-358 SDG021810 86.8 021810AVS 0.0683 2.94 0.191 0.00170 51.2 333 0.0524
J19H40 2981-359r1  sDG022510 781 022610AVS 1.53 9.02 142 0.0126 15.7 248 00388
J19H40 DUP  2981-359r2 SDG022510 781 022610AVS 1.53 9.50 1.47 0.0131 141 218 0.0344
J19KD7 2981-360 SDG022510 74.9 022610AVS 0433 2.87 0.580 0.00516 1.9 241 0.0379
J19K89 2981-361 SDG022510 743 022610AVS 0.157 2.99 0.358 0.00318 248 2.96 00406
J19K90 2981-362 SDG022510 76.7 022610AVS 0.0561 6.43 0.581 0.00517 98.9 8.93 G
J19KF9 2981-363 SDG030310 775 031010AVS 3.20 124 1.33 0.0118 60.4 643 01352
J190MO0 2981-364 SDG030310 774 031010AVS 0.352 1.44 0.362 0.00322 359 9.02 0142
J19L04 2981-365r1  SDG030310 613 031010AVS 26.5 2.36 0.564 0.00502 204 487 G {760
J19L04 DUP  2981-365r2 SDG030310 61.3 031010AVS 294 3.42 0.663 0.00590 287 556 0.0875

Average: 78.6
Detection Limit (mean used for AVS) 0.0185 0.0530 0.0053¢ 0.0000477 G 354 U.3300 0.034303

" Batch ID includes ICP-MS analysis batch 031010-6100

Summary
WCH AVS_SEM Chemistry Data Package. March 2010
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8, HEA ARINE SCIE ES L+ RATORY
15¢y W. Seauim Bay Road

Sequim, 98382 I ect: Washington Closures haniord AVS;SEM SDG021010, 621810, 422510, ana G3U310
(360) 661-406 rue #: 2981
SAM D SAMPLE % Dry SEM Ni SEM Ni SEM Ni SE ) SEM Po SEMPL SEN Zn SEM Z. S Zn
SPONSOR BATTELLE SDG Weight Batch iD’ pg L Hg 9 Hma ug L “5 J SOIE il -3 3 L S
J19482 2981-351r1  SDGO021010 79.5 021810AVS 15.9 1.89 0.0321 178 21.5 0.104 1091 131 200
J19JB2 DUP  2981-351r2 SDG021010 795 021810AVS 147 1.41 0.0240 158 15.3 6.0740 1076 105 1060
J19481 2981-352 SDGO021010 87.0 021810AVS 14.3 0.958 0.0163 41.5 2.84 0.0137 217 143 ol
J19J4P1 2981-353 SDG021810 865 021810AVS 16.8 1.18 0.0200 139 9.87 0.0476 360 249 VRCER|
J19JPO 2981-354 SDG021810 818 021810AVS 212 1.22 0.0207 79.9 465 00224 536 343 0525
J19K94 2981-355 ¢ 021810 87.3 021810AVS 9.44 0.730 0.0124 481 3.83 0.0185 155 143 0227
J19K93 2981-356 SDG021810 842 021810AVS 13.3 1.16 00197 102 907 0.0438 339 294 J 443
J19K25 2981-357 SDG021810 82.9 021810AVS 325 2.16 0.0368 110 735 0.0355 739 490 0758
J19K24 2981-358 SDGO021810 86.8 021810AVS 354 2.28 0.0389 80.3 521 0.0252 435 277 425
J19H40 2981-359r1  SDG022510 78.1 022610AVS 7.77 117 0.0199 445 6.95 0.0336 045 937 153
J19H40 DUP  2981-359r2 SDG022510 78.1 022610AVS 7.97 1.18 0.0201 47.8 7.36 0.0355 692 105 1ot
J19KD7 2981-360 SDG022510 749 022610AVS 8.27 1.60 0.0273 277 5.56 0.0268 366 718 116
J19K89 2981-361 SDG022510 74.3 022610AVS 13.1 1.53 0.0260 58.9 7.02 0.0339 354 411 U G2y
J19K90 2981-362 SDG022510 76.7 022610AVS 36.2 3.24 0.0552 232 20.9 010 715 837 G974
J19KF9 2981-363 SDG030310 775 031010AVS 17.8 1.87 0.0319 119 12.8 00617 16304 171 262
J194MO0 2981-364 SDG030310 77.4 031010AVS 333 0754 0.0128 97.2 244 0.118 325 752 121
J19L04 2981-365r1  SDGO030310 613 031010AVS 135 316 0.0538 42.8 10.2 0.0492 331 897 1.07
J19L04 DUP  2981-365r2 SDGO030310 613 031010AVS 18.7 357 0.0608 50.9 9.63 0.0474 385 728 11
Average: 78.6
Detection Limit (mean used for AVS) 0.0630 0.0100 0.000170 0.0260 000263 0 Gago127 3323 3.03.27 VRV
! Batch ID includes ICP-MS anaiysis batch 031010-6100
Summary Page 201 5
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TTELLE M i£ 'ENCES LABORATORY
1n2G W Sequim Bay Koad

98382 Project: Washington Clost  daniord AVS,SEM SD3U21010. 021810 022310 and 030370
364 File #: 2981

SAMIFLE U SAMPLE ID % Dry SEM Ni SEM Ni SEM Ni SEM Po SE ® SEM Pp SEM Zn SEM Zn SEN Zn
SPONSOR BATTELLE SDG We E nliD’ pgL G g umoie g p3l g UOGE g 5ol w5l w0 S
SEM Matrix Spike Recovery

J19JB1 2981-352 SDG021010 87.0 031010-6100 14.3 415 217

J19JB1MS 2981-352 MS 87.0 031010-6100 345 452 822

J19JBIMSD  2981-352 MSD 87.0 031010-6100 358 453 626

Amount Spiked 20 400 +00

% Recovery, MS 101% 103% 101%

% Recovery, MSD 108% 103% 102%

RPD 6% 0% 1%

J19KD7 2981-360 SDG022510 74.9 031010-6100 8.27 277 366

JI9KD7MS 2981-360 MS 749 031010-6100 28.8 440 774

J19KD7MSD  2981-360 MSD 74.9 031010-6100 275 445 776

Amount Spiked 20 400 430

% Recovery, MS 103% 103% 102%

% Recovery, MSD 96% 104% 103%

RPD 7% 1% 0%

J19KF3 2981-363 SDG030310 775 031010-6100 17.8 119 1604

JI9KFOMS 2981-363 MS 775 031010-6100 381 539 2003

JI9KF D 2981-363 MSD 775 031010-6100 38.8 534 2035

Amount Spiked 20 400 400

% Recovery, MS 102% 105% 100%

% Recovery, MSD 105% 104% 108%

RPD 4% 1% 8%

' Batch ID includes ICP-MS analysis batch 031010-6100

QC Summary

WCH AVS_SEM Cnemuslry Data Package, Marcn 2010
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{ IARINE S S LABORATORY
‘ um Bay Ruau

: 98382 :t: Washington Closures Hanford AVS;SEM SDG021010. 021810, 022510, ana 030310
(36U) 68T1-4504 #: 2981

MSL SOP-C-001-04 Quality Control Criteria

Lab Qualifier Descrif n Criterion

N Spikes (Blank spikes AVS/m  x spikes SEM) 75-125%

* Du 3 <25% RPD

NA No! :able/Available (note: precision on SEM data is only calculated afler SEM ratio is applied)

U Not detected at or above MDL; | L reported

WCH AVS_SEM Chemistry Data Package, Marcn 2010












MATRIX SPIKE
AC IRACY:

FERENCES:

QA/QC NARRATIVE

differences in sample mass extracted. Analytical precision was also assessed by the
analyses of matrix spikes in duplicate. Precision of duplicate analyses was expressed as
the relative percent difference (RPD) of replicate resuits. The RPD values were within
the QC criterion of <25% for all parameters except one replicate pair for AVS
(RPD=96%) and all SEM metals except Zn. The sample was very gravelly, making it
difficult to weigh out a consistent sample between the two replicates. SEM analytical
precision between MS/MSDs were all well within the 75% to 125% quidelines.

The analyses of the SEM extracts included the preparation of matrix spike samples in
duplicate. An afiquot of the SEM extract was spiked with all SEM metals and analyzed
with the batch. The matrix spike recoveries were within the QC acceptance criterion of
+25%.

Allen, H.E., F. Gongmin, W. Boothman, D. DiToro, and J. Mahoney. 1991.
Determination of Acid Volatile Sulfides (AVS) and Simuitaneously 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 sec  nt quality criteria for metals. Environmental Toxicology and
Chemistry. 15:2056-2066.

Berry, W. J,, Hansen, D. J., Mahony, J. D, Rabson, 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 suifide systems in natural waters. Earth Science Review. 24:1-
42.
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