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BATTELLE MARINE SCIENCES LABORATORY
1529 West Sequim Bay Road
Sequim, Washington 98382
(360) 681-1564

Washington Closure Hanford

Arsenie Specuation Study

SDG ORO60Y, SDGORTH09, and SDGOR2009

Received  Collection Analysis Analytical Percent Total
MSE Code  Client 1D SDG Date Date Date Batch 1D Driy Wi AsB DMA MMA As' Ay
Hgg pe/n dry ng'y ng/s ng/g dry
dry wt. wt. dry wt. dry wt. wt.
Vothad Detection Limit (MDIL) 0002 ! 0.005 0.007 0.0/ Cul
298113 119266 SDGOR060Y 080609  07/28:09 091709 091709-LCDRC 327 0.0510 0.005 U 0.007 U 0.01 U 0.0730
298 1-1 14 119265 SDGOR060Y  0%:06:09 072809 09/17:09 091709-LCDRC 274 0.197 0.005 U 0.007 U 00 u 0219
2981-115 J19268  SDGOR060Y 08:06/09 072909 09/17:09 091709-LCDRC  26.3 0.0369 1.00666 0.007 U 0.0101 0.0606
29K1-116 119267 SDGOR0K09  08/06/09  07/29:09  09/17:09 091709-LCDRC 234 0.110 0.005 U 0.007 U 0.01 U 0132
WRI-TIT R J19292 0 SDGOROGOY  ORO6/09  07:30:09  09/17°09 (091709-1L.CDRC 337 00727 0141 0.007 U 0.01 U 0.104
20KRT-117 R2 19292 SDGOR06GOY 08/06/09 073009 0%/17°09 091709-LCDRC 337 0.0661 0.0157 0.007 U 0.01 U ().0989
2081-118 J19291  SDGOR0609  0806/09  07/30:09 0978709 (91709-LCDRC  27.6 0.201 0.0101 0.007 U 0.01 U 0.228
29K81-119 J192B2  SDGOR060Y  08/06/09 08,0309 09/17,09 091709-LCDRC  25.7 0.134 0.0142 0.007 U 0.01 U 0165
2981-120 JIO2B1  SDGOR0K09  08/06/09  0%/03/09  09/17°09 091709-LCDRC 221 0439 0.005 U 0.007 U 001U 0461
2981-121 J192C2  SDGOR0609  08/06/09  0R/03/09  09/17:09 091709-LCDRC 295 0.0526 0.00828 .007 U 0ot u 0.0779
2981-122 J192CT  SDGOROGDY 08/06/09  0%/03/09  09/17/09 091709-LCDRC  25.0 0.146 0005 U 0007 U 0.01 U 0.168
29%1-123 JI92F1  SDGORII09 0%/14/09  08/04/09  09/17/09 091709-LCDRC 223 0.402 0005 U 0007 U 0.01 U 0424
2981-124 JI92F2  SDGORIIOY 08/1409  08/0409 091709 091709-LCDRC 253 0.153 0005U 0007 U 0.01 U 0175
2981-125 JI92H2  SDGOS1409 08/14/09 080409 09/17/09 091709-LCDRC  27.0 0.039} 0005 U 0007 U 001U 00611
2981-126 J192H3  SDGORI409 08/14/09  0R/O4/09  09/17/09 091709-LCDRC  33.6 0.0172 0.0170 0.007 U 0.0t U 0.0512
2981-127 119304 SDGOKI409 08/14/09  0R/05:09  09/17/09 091709-LCDRC 238 0.104 0005 U 0007 U 0.0t U 0.126
2981-128 119305 SDGORII09 08/1409  08/05/09  09/17/09 091709-LCDRC 273 0.0339 0.005 U 0.007 U 0.01 U 0.0359
WK1-1290 R JI9314  SDGORIS09 08/14/09  08/05/09  0%/18/09 091809-LCDRC 20.8 0.327 0.005U 0007 U 0.01 U 0).349
20K1-129 R2  J19314  SDGOR1409 08/14/09  08/05/09  09/18/09 091809-LCDRC  20.8 0.120 000s U 0007 U 0.01U 0142
2981-130 J1931S  SDGORIIN9 08/14/09  08/05/09  09/18/09 091809-LCDRC  26.7 0.0883 0.005 U 0.007 U 0.01 U 0.110
2081-131 J19325  SDGORIH09 08/14/09  08/06/09  09/18/09 091809-LCDRC 245 0.0631 0.005 U 0007 U 0.01U 00851
2981-132 119326 SDGOSI409 08/14/09  08/06/09  09/18/09 091809-LCDRC  33.2 0.0184 0.00862 0.007 U 0.0l U 0.0441
2981133 JI93L2  SDGORII09 08/14/09  0%/06/09  09/18/09 091809-LCDRC 224 0.218 0005 U 0007 U 0.01 U 0.240
29%1-134 J193L3  SDGORIA09 08/14/09  0R/06/09  09/18/09 091809-LCDRC  26.1 (.0840 0.005 U 0.007 U 0.0t U 0.106
2981-135 J193M2  SDGORTI09 08/14/09  08/10/09  09/18/09 091809-LCDRC  28.6 0.0107 0.00942 0.007 U 0.01 U 00371
2981-136 J193M3  SDGORI409 08/1409  08/10/09  09/18/09 091809-LCDRC  32.0 0.0134 (1.00549 0.007 U 0.01 U 0.0359
2981-137 JI93IN4  SDGORIH09 08/14/09  0%/11/09  09/18/09 091809-LCDRC 223 0.620 0.005 U 0007 U 0.01 U 0.642
2981-138 JI93INS  SDGOR1409 08/14/09  08/11/409  09/18/09 091809-LCDRC  25.6 0219 0.0177 0.007 U 0.0l U 0.254
2981-139 119446  SDGOK2009 08/20/09  08/12:09  09/18/09 091809-LCDRC 394 0.0196 0005 U 0007 U 0.01 U 0.0416
2981-140 719447  SDGOR2009 08/20/09  08/17/09  09/18/09 091809-LCDRC  40.9 0.0131 0.005 U 0007 U 00121 0.0372
2081-141 119456  SDGOR2009 08/20/09  08/17°09  09/18/09 091809-LCDRC 229 (.230 0.005 U 0.007 U 0.01 U 0252
2981-142 119457 SDGOR2009 08/20/09  08/17:09  09/18/09 091809-LCDRC  26.2 0.0842 0005U 0007 U 0.0l U 0.106
2981-143 J19466  SDGOR2009 08/20/09  08/17/09  09/18/09 091809-LCDRC 24t 0.133 0005 U 0007 U 0.01 U 0.155
2081-144 119467  SDGOR2009 08/20/09  08/17/09  09/18/09 091809-LCDRC  29.1 0.0341 0.00596 0.007 U 0.01 U 00571
QUALITY CONTROL SAMPLE RESULTS Average 274
Method Blank
Blank R 09/17/09 091709-LCDRC 0.002 U 0005 U 0007 U 0.0l U NA
Blank R2 09/18/09 091809-LCDRC 0.002 U 0.005 U 0007 U 0.0l U NA
Standard Reference Material
DORM-2ri 09/17:09 091709-LCDRC 14.1 0.312 0.007 U oo u 144
DORM-2 12 09/1809 091809-LCDRC 14.3 0.353 0.007 U 0.01 U 4.6
Certified Value 16.4 NA NA NA 18.0
% Recovery 86% 80%
% Recovery 87% 81%
Blank Spike Results
LCS RI 09/17/09 091709-LCDRC 2.00 204 2.00 104 101
LCS R2 09/18/09 091809-LCDRC 200 1.94 1 86 379 9.59
Spike 2.00 2.00 2.00 4.00 100
% Rec 100% 102% 100% 101% 101%
% Rec 100% 97% 93% 95% 96%
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BATTELLE MARINE SCIENCES LABORATORY
1529 West Sequnn Bay Road

Sequim, Washington 98382

360y 681-45604

Washington Closure Hanford
Arsenie Specration Study

SDHG 080609, SDGOKTH09, and SDGOR2009

Received  Collection Analysis Analytical Percent Total
MSL Code  Client 1D SDG Date Date Date Batch ID Dry Wt AsB DMA MMA As'? As
He'g ne/g dry ne'g L pp/p dry
dry wt. wt. dry wt, dry wt. wit
Vothod Detection Limit (MDLL) non2 ! 00035 007 00l Cul
Replicate Analysis Results
K117 R JI9292 0 SDGORO6GHY  OR:06:09  07/30/09  09/1709 091709-1LCDRC 337 0.0727 00141 0.007 U 001 U 0.104
WRL-T17R2 J19292  SDGORO6OY 0X:06:/09  07/30/09  0%17:09 091709-LCDRC 337 0.0661 0.0157 0007 U 001U 0.0989
RPD NA NA NA NA NA
20K1-129 R JI93Ed  SDGORTI09 08/1409  08/05/09  0%18:09 091809-1.LCDRC 208 0.327 0.005 U 0007 U 001 U () 349
MORE-1I9R2 J19314  SDGORIS09 08/1.309  0%/05/09  09/18:09 091809-LCDRC 208 0.120 0.005 U 0.007 U 0.01 U 0142
RPD NA NA NA NA NA
Matrix Spike Accuracy
2081-120 J192B1  SDGOR0609 08/06,09 080309 091709 091709-LCDRC 2201 0.439 0.005 U 0.007 U 001 U 0.461
2981~ 120MS 0w 1709 091709-LCDRC 22t 2.37 0.9%9 1.01 299 7.37
2981- 120MSD 091709 091709-LCDRC 2201 245 f1d 1.21 296 7.76
Spike Amount, MS NA NA NA 386 NA
Spike Amount, MSD NA NA NA 3.97 NA
% Recovery, MS NA NA NA 77% NA
% Recovery, MSD NA NA NA 76% NA
RPD NA NA NA 1% NA
2981-137 JI93NG  SDGOK1409 081309 08/11:09 091809 091809-LCDRC 223 0.620 0.00S U 0007 U 0.01 U 0.642
29K1- 137MS 09/1%/09 091809-LCDRC 223 2.64 1.01 1.07 331 8.03
29%1- 137MSD 09/18/09 091809-LCDRC 223 272 0.987 1.16 3.33 820
Spike Ameunt, MS NA NA NA 390 NA
Spike Amount, MSD NA NA NA 398 NA
% Recovery, MS NA NA NA 85% NA
% Recovery, MSD NA NA NA 85% NA
RPD NA NA NA 1% NA

NOTES: Arsenobetaine (AsB)
Dimethylarsinic acid (DMA)
Monomethyarsonic acid (MMA)
Arsenate (V or As™)

Arsenite (11T or As')

. . i-5
Total [norganic Arsenic = As

Total As = Sum of AsB, DMA, MMA, and As **

Cal = Calculated Value

" Method detection limit (MDL) for AsB calculated from instrument detection limiat
converted to pg/g using the average sample mass and volume for this project.

U Not detected at or above MDL shown
NS Not spiked

N Qutside Method DQOs tor Blank Spikes (S 15%). MS/MSD (< 25%%), SRM (= 25%) results

* Qutside Method DQOs for Duplicates (< 25%)
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BATTELLE MARINE SCIENCES LABORATORY
1529 West Sequin Bay Road

Sequim, Washington 98382

(360) 6X1-4564

Washington (losure Hanford
Arsenie Specation Study
Wet Weight Conversion Tuble

Recerved  Collection Analysis Analytical Total
MSL Code  Client [D SDG Date Date Date Batch (D AsB DMA MMA As' S As
pe/g wet ne/y ne/y ny/g ng/g wet
wt. wet wt, wet wt, wet wi, wt.
Vethod Detection Limit (MDI) nonpss ! 0] 002 0003 Cul.
2OX1-113 J19266  SDGOX06OY  0%,06:08 072809 09/17 09 091709-LCDRC 00167 V001U 0002U  0003U 00227
2981-114 319265 SDGOSO6OY 0K8.06:09  07:2%09 091709 091709-LCDRC 0.0541 D00 U 00028 0003U  0060]
2981-118 19268 SDGOR0609 0R,06/09 07 29/09  0%1709 091709-1.CDRC 0.0097() 0.00175 0.002 U 0.003 U 0.0165
20K81-116 J19267  SDGOR06HY  0%/06/09  07/29/09  09/17:09 091709-LCDRC 0.0258 0001 U 0.002 U 0.003 U .0318
DORL-TITRE S J19292 0 SDGOR06OY  0806/09  0730/09  09/17°09 091709-1LCDRC 01,0245 000476 0.002 U 0003 U 00342
K117 R2 519292 SDGORO6GOY 080609 07/30/09  09/17 09 091709-LEDRC 0.0223  0.0052Y 0002 U 0003 U 00326
2981-118 JI9291  SDGOS0609 080609 07:30:09  09/17°09 091709-LCDRC L0556 000278 0.002 U 0003U 00633
20R1-119 J192B2  SDGOR06OY 080609 0%/03:09 0971709 091709-1.CDRC 0.0343 000363 0.002 U 0003U  0.0430
2981-120 JI92B1  SDGORO60Y OR/O609 080309 09/1709 091709-1.CDRC 0.0972 0oor U 0002U 0003 U 0.103
2981-121 J192C2  SDGOB0609  DRV6/09 %0309 09/1709 (091709-LCDRC 0.0155  0.00244 0.002U  0003U  0.0230
2981-122 J192CT  SDHGORO6O9 O8/06/09  08/03/09  09/17/09 091709-LCDRC 0.0363 0.001 U 0.002 U 0.003 U 0.0423
2981-123 JI92FL  SDGORIS09 081409 0%:04/09  09/17°09 091709-LCDRC 0.0896 0000 U 0002U  0003U  0.0956
29R1-124 JI92F2  SDGORII09 08/14/09  08/04/09  09/17:09 091709-LCDRC 0.0387 0.001 U 0.002 U 0.003 U .0447
2981-125 JI92112  SDGORIL09 08/1409  08/04/09  09/17:09 091709-LCDRC 0.0106 0001 U 00020 0003U 00166
29%1-126 JI92H3  SDGOS1309 08/14/09  08/0409  09/17/09 091709-LCDRC 0.00577  0.00570 0.002U  0003U 00165
2981-127 J19304  SDGOSI409 08/14,09 080509 09/17:09 091709-LCDR( 0.0247 0.001 U 0.002 U 0.003 U 0.0307
2081-128 J19305  SDGOS1I09 0R/14/09 080509 09/17/09 091709-LCDRC 0.00924 0001 U 0002U  0003U 00152
2981-129 R1 - J19314  SDGORIL09 08/14/09  08/05/09  09/18/09 091K09-LCDRC 0.0681 0.001 U (.002 U 0.003 U 0.0741
J0R1-129 R2 J19314  SDGORIS09 08/14/09  08/05/09 091809 (91809-LCDRC] 0.0251 0.001 U 0.002 U 0003 U 0.0311
2981-130 J1931S  SDGOR1409 081409 080509 09/1%:09 091809-LCDR( 0.0236 0001 U 0002 U 0.003 U 0.0296
2981-131 J19325  SDGORIS09 08/14.09  0806/09  09/18/09 091809-LCDR( 0.0155 0001 U 0002U 00030 00215
2981-132 119326 SDGOK1I09 08/13/09  08:06/09  09/18/09 091809-LCDR(] 0.00612  0.00286 0.002U  0003U 00140 |
2981-133 J193L2  SDGORIS09 08/14/09  08/06/09  09/18/09 091809-LCDRC 0.0489 0.001 U 0.002 U 0003 U 0.0549 ‘
29%1-134 J193L3  SDGOKII09 08/14/09  08/06/09  09/18/09 091809-LCDRC 0.0219 0.001 U 0.002 U 0.003 U 0.0279 |
2981-135 JI93M2  SDGORT409 08/14/09  08/10/09  09/18/09  091809-LCDRC 0.00306 0.00269 0.002 U 0.003 U 0.0108
2981-136 J1I93IM3I  SDGORII09 0%/14/09  08/10/09 0971809 091809-LCDRC] 0.00429 0.00176 0.002 U 0.003 U 0.0110
2981-137 JI9ING  SDGORI09 08/14:09  08/11:09 0918409 091809-LCDRC ).138 0.001 U 0.002 U 0.003 U 0.144
2981-138 JI9INS  SDGORE409 08/14/09  08/11/09  09/18/09 091809-LCDR(] 0.0559 0.00453 0.002 U 0.003 U 0655
2981-139 119446 SDGOR2009 08/20/09  08/12/09  09/18:09 091809-LCDRC 0.00774 0.001 U 0.002 U 0003 U 0.0137
2981140 J19447  SDGOR2009  08/20/09  08/17/09  09/18/09 091809-LCDR(] 0.00538 0.001 U 0002 U rueunmtt 0.0133
2981-141 J19456  SDGOR2009 0R/20/09  08/17°09  09/18/09 091809-LCDR(] 0.0526 0001 U 0002U  0003U  0.0586
2081-142 119457 SDGOR2009  08/20/09  08/17:09  09/18:09 091809-LCDR(] 0.0221 0001 U 0002U  0003U 0028/
2981-143 J19466  SDGOR2009 08/20/09 081709 09/18/09 091809-LCDR(] 0.0321 0001 U 00020 0003U  0.038]
2981-144 319367 SDGOR2009 08/20/09  08/17/09  09/18/09 (91809-LCDRC 0.00993 0.00174 0.002 U 0.003 U 00167
QUALITY CONTROL SAMPLE RESULTS Average
Method Blank
Blank R1 09/17'09 091709-LCDRC] 0.0006 U 00014 U 0.002 U 0003 U NA
Blank R2 09/18/09 091809-LCDRC 0.0006 U 00014 U 0002 U 0003 U VA

Standard Reference Material
DORM-2rl 09/17/09 091709-LCDRC
DORM-2 12 09/18/09 091809-LCDRC(]

Certified Value
% Recovery
% Recovery

Blank Spike Results

LCS RI 09/17 09 091709-LCDRC
LCS R2 09/18:09 091809-LCDRC
Spike

% Rec

% Ree
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BATTELLE MARINE SCIENCES LABORATORY

1529 West Sequim Bay Road
Sequim, Washington 9X382
(360) 68 14564

Washington Closure Hanford
Arsenic Specition Study
Wet Weight Conversion Table

Recerved  Collection  Analysis Analytical Total
MSL Code  Client 1D SDG Date Date Date Batch ID AsB DMA MMA As' As
ng/g wet ne'y Y nglg o pe/p wet
wt. wet wt, wet wt, wet wt. wt.
Method Detection Lima t NMIDIL) 000055 ! a0l 002 (0003 Cal
Replicate Analysis Results
ORE-ITRE S H19292 0 SDGOR06DY  08:06:09  07/30:09 091709 091709-LCDRC] 0.0245 0.00476 0.002 U 0.003 U 00342
9K1-117 R2 0 J19292 0 SDGOROKDY  O8/06/09 07/30:09  09/1709 091709-LCDRC 00223 (1.00529 0.002 U 0.003 U 0.0326
RPD NA NA NA NA NA
29K1-129 R 119314 SDGORTH09  OR/14H09 0%/05/09 0971809 091809-LCDRC 00681 0001 U 0.002 U 0003 U 0.0741
A9R1-129 R2 19314 SDGORTA09 08/1409 N%:05:09 0971809 091809-1.CDR( 0.0251 0.001 U 0.002 U 0.003 U 00311
RPD NA NA NA NA NA
Matrix Spike Accuracy
29841-120 119281 SDGOK0609 08:06:09 080309  09/17.:09 091709-LCDR(]
29%1- 120MS 09/17:09 091709-LCDRC]
2981- 120MSD 09/17:09 091709-LCDRC(]
Spike Amount, MS
Spike Amount, MSD
%% Recovery, M§S
% Recovery, MSD
RPD
JO0R1-137 JI93NS  SDGORTI09 08/14:09  08/11 09 091809 091809-LCDR(]

29K1- 137MS
29%1- 137MSD

Spike Amount, MS
Spike Amount, MISD
% Recovery, MS

% Recovery, MSD
RPD

NOTES: Arscnobetaine (AsB)

Dimethylarsinic acid (DMA)
Monomethyarsonic acid (MMA)

Arsenate (V or As™)

Arsenite (1T or As')

. TS
Total fnorgunic Arsenic = As

Total As = Sum of AsB. DMA, MMA, and As "™’

Cal = Calculated Value

09/18/09
09/18/09

091809-LCDRC(]
091809-LCDR(]

' Method detection limit (MDL) for AsB calculated from instrument detection |
converted to pg/e using the average sample mass and volume for this proje

U Not detected at or above MDL shown

NS Not spiked

N Outside Method DQOs for Blank Spikes (S 15%). MS/MSD (< 25%0). SRM (-
* Outside Method DQOs for Duplicates (< 25%%5)
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PROJECT:
PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY
AND PROCESSING:

QA/QC NARRATIVE

Washington Closures lantord

Arsenic Speciation - Total Inorganic Arsente (TIA)

Pacitic Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences
Laboratory (MSL), Sequim, Washington

Tissue Homogenate

A total of 32 tissue samples were received at MSL in three shipments: 08/06/09,
08%/14/09, and 08/20/09. All samples were received in good condition (i.e., no sample
containers were broken or leaking). Samples were assigned a Battelle Central File (CF)
identitication number (298 1) and were entered into the MSL sample tracking and
project management system.

SAMPLE PROCESSING INFORMATION:

SDGO80609: 2981*113-122
SDGO081409: 2981*123-138
MSL Code: SDG082009: 2981*139-144

Description: Freshwater Fish Homogenate

Collection dates July and August 2009
Laboratory arrival date 08/06/09, 08/14/09, 08/20/09

Cooler temperature on arrival 2.1, 2.5, and 1.2°C, respectively

Extraction Dates: 09/17/09 and 09/18/09
Analyses Dates: 09/17/09 and 09/18/09

METHODS:

The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5+) and arsenite (111 or As3+) tollowing MSL standard
operating procedure MSL-1-037 ARSENIC SPECIATION USING HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY - INDUCTIVELY COUPLED
PLASMA MASS SPECTROMETRY (HPLC-ICP-MS) IN AQUEOUS, SEDIMENT,
AND TISSUE SAMPLES. This method was developed from guidance in EPA Method
1632 for the speciation of arsenic in waters. This method is applicable to the
determination of total inorganic arsenic (As) and arsenic species in drinking, surface,
groundwater, seawater, tissue and sediment extracts. The anionic or cationic arsenic
species are separated by an anion ion exchange column on high-performance liquid
chromatography (11PLC) followed by detection and quantification using inductively
coupled plasma — mass spectrometry with a dynamic reaction cell accessory (ICP-DRC-
MS). This method quantitatively determines organic species of arsenic including
arsenobetaine (AsB), dimethylarsinic acid (DMA), monomethyarsonic acid (MMA),
and can be set up to separate the inorganic oxidation states of 3+ and 5+. This allows
risk assessment to be conducted on a chemical species of interest rather than just the
total arsenic. This is particularly signiticant for arsenic as the toxicity is highly
dependent on the chemical species, with the most toxic being the As3+ oxidation state.
The data for the organic arsenic species were included along with the total inorganic
arsenic determined as the sum of the inorganic oxidation states of 3+ and 5+. The
quality control evaluated was conducted only on the total inorganic arsenic
concentration identified in the table as As '

Upon arrival at MSL, the wet tissue samples were stored at <-18°C until samples were
lyophilized. Approximately 500 mg of dried, homogenized tissue was extracting using
deionized water and tetramethyl ammonium hydroxide (TMAOI). An aliquot of the
supernatant is subsequently analyzed for arsenic species using the HPLC coupled with
the [CP-DRC-MS. Analytical results are reported in pg/g dry weight. These
concentrations are then converted back to a wet weight concentration using the

QA/QC Narrative Preparation SOP MSL-D-004 Page 1 of 3
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HOLDING TIMES:

QA/QC NARRATIVE

following formula: wet weight concentration ~ dry weight concentration * %4 dry
weight / 100.

Wet tissue samples were stored at either 4 °C, frozen, or at < -18 °C from time of
collection to analysis. Holding times are 28 days at 4 £ 2 °C and 180 days at < -18 °C.
Dry samples in plastic or glass jars may be stored at room temperature for 180 days.
The samples were received 3-10 days after collection and stored at < -18 °C and then
lypholized. With these storage requirements the samples were analyzed within the 150
days from collection.

DATA QUALITY CRITERIA (DQC):

Range of Range of . . Achieved Achieved
Amalyte Apabytical Blank MS/MSD P::‘ct‘n . :fr‘z‘;:':lz:’s MDL MDL
Method Spike Spike R R (ng/g dry (ng/g wet
ecovery (RPD)
Recovery Recovery wt.) wt.)
AsB HPLC/ICP- NA NA NA NA 0.002 pg/g 0.0005
DRC-MS ug/s
DMA HPLC/ICP- NA NA NA NA 0.005 ug/g  0.001 pg/g
DRC-MS
MMA HPLC/ICP- NA NA NA NA 0.007 pug/g  0.002 up/g
DRC-MS
As3+5 HPLC/ICP- 85-115% 75-125% £25% <25% 0.01 pg/g 0.003 pp/g
DRC-MS

NA - Data quality not applicable to the organic arsenic species for this project.

DETECTION LIMITS:

METHOD
BLANKS:

LABORATORY
CONTROL SAMPLE
(LCS) ACCURACY:

REPLICATE
PRECISION:

MATRIX SPIKE

Analytical results were reported to the laboratory achieved method detection limits
(MDL) as determined from the Annual MDL study. The MDLs were determined
according to EPA’s “Definition and Procedure for the Determination of the Method
Detection Limit - revision 1.11" 40 CFR Part 136, Appendix B. The only exception is
the MDL determined for the AsB, which was the instrument detection limit converted
from pg/L to pg/g using the average sample mass and volume for these samples. Data
were evaluated and flagged in accordance with the following criteria:

U Undetected at the MDL, MDL reported.

*  Duplicates outside the QC sample criterion.

N Spikes outside the QC sample criterion.
Method blanks were prepared and analyzed with the samples at a frequency of one each
per analytical batch. Two analytical batches are reported for this data set. None of the
arsenic species were detected in the method blanks.
Laboratory control samples (LCS) were prepared and analyzed at a frequency of one
each per analytical batch. The LCS consists of reagents spiked with the arsenic species
of interest that are processed and analyzed with the samples. The LCS samples were
within the QC criterion of 85-115% recovery.
Laboratory duplicates were analyzed at a frequency of one each per 20 field samples or
analytical batch. The samples did not contain detectable As'%; therefore, precision was

assessed using the matrix spike duplicates.

The analytical method calls for matrix spikes at a frequency of one each per 20 samples

ACCURACY: or analytical batch. A matrix spike duplicate was also added to provide a measure of
precision. The matrix spikes were within the QC acceptance criterion of 75-125% for
alf total inorganic arsenic spikes.

QAJQC Narrative Preparation SOP MSL-D-004 Page 2 of 3
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QA/QC NARRATIVE

Analytical precision was assessed using the matrix spike duplicates and were within the
QC acceptance criterion of <25% RPD.

STANDARD he standard reference material (SRM) Dorm-2 Doglish Mussel was prepared and
REFERENCE analyzed with each analytical batch. The SRM is not certified for total inorganic
MATERIAL: arsenic, but certitied values are provided for AsB and total As. The concentrations tor

these two species were within the QC criterion of £25% difference.

REFERENCES: Francesconi, K.A. and Kuehnelt, D., 2004. Determination of arsenic species: A critical
review ot methods and application, 2000-2003. Analyst, 129: 373-395.

Gong, Z.. Lu, X.. Ma, M. Watt, C., Le, C., 2002. Arsenic speciation analysis. Talanta,
38:77-96

Mandal, B.K.. Ogra. Y.. Suzuki, K.T., 2003. Speciation of arsenic in human nail and
hair from arsenic-affected area by HPLC-inductively coupled argon plasma mass
spectrometry. Toxicol. Appl. Pharmacol., 189: 73-83.

U.S. EPA. 2000. Method 1632, Revision A (1632A), Chemical Speciation of Arsenic in
Water and Tissue by Hydride Generation Quartz Furnace atomic Absorption
Spectrometry.

QA/QC Narrative Preparation SOP MSL-D-004 Page 3 of 3
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

Central File #: 278/ sample No(s): /23 '@ Project Manager: @gglg!é [,h; £ 25—
YO BE COMPLETED BY PROJECT MANAGER (prior to arrival when possible)
Matrix: WPH#

Navy-type Praject (requires high-level sample tracking procedures)

Filter Samples: [ Amount: Entire sample Half of sample |

Freeze dry sample(s) - samples will be weighed and placed in uitralow temp freezer (Login Lab)

JO0Ue
O000e

Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
N/A Indicate in Appropriate Box

Yes No
:] [:] Was a custody seal present?
I___—__—_] m:] Was the custody seal intact?

Was cooler(s) temperature(s) within acceptable range of 4+2°C or frozen? _9_ 5 °c

(if multiple coolers, note temp. of each) °c
[j r:__l Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy: ‘

m E:] [:l Were all chain of custody forms signed and dated?
] @ [] were samples filtered at MsL?

Sample condition(s): L Acceptabl Other (explain):
Container type: Teflon Poly Glass Cap. Vial PlasTei
Notes:

/‘M
CWW;%A— Date/Time: O%/ﬂ /300

Sample(s) were preserved at MSL

Random pH checked for ~10% of samples (use dip paper) Sample IDs:

L____—] Sample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )

Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#

Type: [ 02%HNO3 Notes:
L—__:] 0.5% HCl (Hg samples) Notes:
7[] Refrigerate/Freeze Nofes«Dcf'{p )&eﬂhj C -2
Other Notes: N
= = ?
Completed % Date/Time: // ‘// <9 /300

S :
torage Shelf /0‘_ *’,/'0 }\&a a71/_ 0 - 2

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
As Speciation Data Package for SDGs 080609, 081409, and 082009 Page 21 of 47

____________——_'___-__‘
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LOG-IN CHECKLIST Reference SOP# MSL-A-001
Central File #: 2 o5 / Sample No(s): //5 - /22 Project Manager: {Sra o bersesS

TO BE COMPLETED BY PROJECT MANAGER (prior to arrival when possible)
Matrix: WP#
Yes No
[:l [::] Navy-type Project (requires high-level sample tracking procedures)
[:] :] Filter Samples: | Amount: Entire sample Half of sample |
Ej E:] Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

[:::] [:I Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
N/A  Indicate in Appropriate Box

Yes No
:l m D Was a custody seal present?
| l [ l W] Was the custody seal intact? £& ch gawple

heg a (‘u}‘ { 9(4.{ #«a‘{ wus iﬂhd' jmﬁ

L . ) 3/6 /09
ﬂ] E:] [:j Was cooler(s) temperature(s) within acceptable range of 422°C or frozen? ) °c :
(if multiple coclers, note temp. of each) °c i
G E:] H] Was Project Manager notified of any custody/login discrepancies (cocler temp, sponsor codes, etc)? ‘

Comment/Remedy:

7@ D :] Were all chain of custody forms signed and dated?
[: E] [:] Were samples filtered at MSL?

Sample condition(s): @ Other (explain):
Container type: Teflon Poly Glass Cap. Vial @ /O{CLS Q )

Notes:

. :
F,
Completed PY: }ﬁ,ﬁ— Date/Time: o A %)@ (/3 4]
el
SAMPLE PRESERVATION

Sample(s) were preserved at MSL \
Sample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction ) ‘

E Random pH checked for ~10% of samples (use dip paper) Sample IDs:

L—:] Complete pH check required far project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: [:] 0.2% HNO3 Notes:

[—__] 05% HCl (Hg samples) Notes:

E Refrigerate/Freeze Notes:
B : Notes:

0%
Completed™H v ~ Date/Time: g éﬁ‘) /430
s
Storage Shelf:
Revsed 121608
As Speciation Data Package for SDGs 080609, 0814089, and 082009 Page 39 of 47
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LOG-IN CHECKLIST Reference SOPH# MSL-A-001

Central File #: 2(1%\ Sample No(s): |2~ \\4 ! Project Manager: \SB
TO BE COMPLETED BY PROJECT MANAGER (prior to aorrival when possible)
Matrix: wpr#
Yes No
D E::] Navy-type Project (requires high-leve! sample tracking procedures)
[:] D Filter Samples: | Amount: Entire sample Half of sample |

[:] [:] Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

‘:] r____—] Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN \(,/\ ’\ka 5

Yes No N/A  Indicate in Appropriate Box et \)a,/ gu«\ -~ \\ (,(J/W/M/
l:] @/‘:] Was a custody seal present?”” CUSM

D [j [____Q/ Was the custody seal intact?
E [:] l: Was cooler(s) temperature(s) within acceptable range of 4:2°C or frozen? \ \7’ o

| (if multiple coolers, note temp. of each) °C
| l:] [:] E/Wos Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy: '

Er (::I [:j Were all chain of custody forms signed and dated?
E r__—___] Q/Wm samples filtered at MSL?

Sample condition(s): ’ ﬁc/czp?abl Other (explain):
Container type: Teflon Poly Glass l:ﬂ‘ Other:

Notes: ,\((\M/Q M — Shootd %’6’02«\ %/

Completed By: OA\,

SAMPLE PRESERVATION
Lre
[Z( Sample(s) were preserved at MSL Q(//

Ej Sample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )

Date/Time: @ "Z-O\ o { \{ SO

:] Random pH checked for ~10% of samples (use dip paper) Sample IDs:
E:] Complete pH check required for project {use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: [ ] 02%HNO3 Notes:

[:__] 0.5% HCl (Hg samples) Notes:
[E/Refrigcrun/ﬁun Notes: (i;,l.ww.,‘A 4o \L‘( o Gv g‘p\\“\“-:} ') \0 P ’{hﬂ""g/-
Ej Other Notes:
Completed By: OA\/\J\A—/ Date/Time: 8) oy \ S0

storage shelf: (¢ ) fzc [ Wedin,
—T

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
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Analytical Chemistry Data Package. - ’ R

Inorganics Analysis

Project: Washington Closures Hanford

Chromium VI Analysis of Tissue

SDG 081409 (b)
SDG 082009
SDG 091109
SDG 091809
SDG 092309
SDG 093009

PNNL Project No. 56166
MSL CF No. 2981

o

Pacific Northwest
SIATIOMAL T ARCRATCRY

Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, WA 98382
PM: Jill Brandenberger
(360) 681-4564



INORGANIC CHEMISTRY ANALYSIS
DATA PACKAGE CONTENTS

Chromium Vi Analysis in Tissue

SUMMANY TADIB.......oooeooeetoeeeteeeeee oo
QC NATAIV et

Sample Custody Information

Laboratory Sample Log-In and Chain of Custody Forms for:

SDGOBIA0D ...t
SDGOB009 ....oooo ittt
SDBOG09 .ottt
SDGOIIBO ..ottt
SDGO92309 ...t
SDGO9B009 .ottt

MSL Data Package Page 2 of 109



RAUITELLE MARINE SCIENCES L ABORATORY

1329 West Sequim Bay Road
Sequim., Washigton 98382

{360} 6514564

Washington Closures Hanford

Chromium VI Study i Fish Tissue

SDGUBT09(b), SDGOR2009. SDGOY | H9. SDGOI IR0, SDGOY?

309, and SHGO9 3009

Recerved  Collection Analysis Analvtical PPereent
MSE Code Client 1D SDG Date Date Date Batch [D Dry Wi (WY | Cr vl
g dry Wi gieor wet wt.!
Viethod Detection Limis ( MDEL) 471 1).127
TONT-E3Y J193g2 SDGOSTHY 0871409 080609 ] 2500 012510-LCDRC 204 0471 U 0.127 U
20K1-134 HO33 SDGOSIH09 081309 0%06:09  0]:25:10 O12510-LCDRC 261 0471 U 0.127 U
29K1-135 J193IM?2 SDGOREH09  0R/1409  0%/10/09 012510 OI2ST0-LCDRC 286 0471 U 0127 U
JO0R1-136 HOINR SDGORI09 0871409 0%10:09  01.23/10 M2510-LCDRC . 320 0471 1) 0,127 U
2981137 J193ING SDGORTA09  OR1409 081109 01:23/10 O1510-LCDRC 223 0471 U 0.127 4
JOR1-137R2 JIOANADUP  SDGORTI09  08/14,09 OR11°09 01223400 12510-LCDRC 223 3.485 0.108
2UKE-13R H9INS SDGORT409 0%/1409  0%/11 09 01:25/10 DIIS10-LCDRC 256 0471 U 0127 U
2981-139 J19446 SDGOR2009  08,20/09  08/12:09 01,2510 0] I310-LCDRC 394 0471 U 0127 U
2OKE-140 119447 SDGORI009  08/20/09  08/17°09  01:25/10 12510-LCDRC 409 0471 U 0127 U
ORI -1 41 J19456 SBGOX2009  0%/20:09  0X/17 09 01:25/10 012510-LCDRC 229 1.06 0.241
2081-142 319457 SDGOB2009  0%/20/09  08/17.09 0125710 012510-LCDRC 262 0471 U 0.127 U
2O0K1-143 J19466 SDGOK009  08/20/09  OR17:09 01725410 0I12510-LCDRC 241 1.20 0.289
T9X1-144 119467 SDGOUR2009  08/20:09 0811709 01/25/10 OI2510-LCDRC 294 0471 U 0.127 4
2081-186 J19476 SDGOYLIO9 09/11°09 090309 01,25/10 02510-LCDRC 276 0471 U 0.127 U
2O81-188 o477 SDGOTTOY  09/11/09 090309 01225110 0] 2310-LCDRC 30.2 0471 U 0.127 4
JOR1-1X9 J19487 SDGOTTO? 09/11:09  09/03,09 OI25/10 012510-LCDRC 434 0471 U 0.127 U
2081-191 J19486 SDGODLIO9 091109 09/03/09  (1:25/10 O12510-LCDRC  34.0 0471 U 0.127 U
2O0X1-193 19497 SDGOYTING 091109 09:0%:09  01:25/10 012510-LCDRC 44 0471 U 0.127 U
2081-196 119496 SDGOITHIY 09/11:09  09:0%/09 01°25/10° 012510-LCDRC 6.6 0.654 0174
2981-198 19487 SDGOILIOY 01109 090809 0] 725/10 012510-LCDRC 326 0472 0.154
29%1-200 119488 SDGOYTIOY 091109 09:08/09  11,25/10 012510-LCDRC 391 0471 U 0127 U
2981201 [RRETGN SDGOYHIO9 09/11:09  09:09/09 01722210 012210-LCDRC 2356 0471 U 0.127 U
2081-202 HO4¢Y SDGUILI09 0911709 090909 01,22/10 G12210-LCDRC 326 0471 U 0127 U
981-203 19503 SDGOSISUY 091809 09/10;,09  01/22/10 012210-LCDRC 31} 0471 U 0.127 U
JOR1-204 J19504 SDGODISR09 091809 09/10/09 0122410 012210-LCDRC 379 0471 U 0.127 U
JOR1-204 R2T19504DUP - SDGOYIROY  09/18/09 09/10/09  01722/10 012210-LCDRC  37.9 0471 U 0.127 U
JO9K1-205 F1935R 1 SDGOYIROY  09/18/09  109/10:09  01:22:10 012210-LCDRC 423 0.471 U 0.127 U
I981-206 TT95RO SDGO9IS09 091809 091009  01/22/10 012210-LCDRC 345 0471 U 0,127 U
1981-207 HYsT2 SDGOYIROY  09/18/09  09/14/09 - 01722710 012210-LCDRC  36.7 0471 U 0.127 U
J081-208 J195T3 SDGOSIR09 09/18/09  09/14/09  1)1/22:10 O12210-LCDRC  40.2 0.471 U 0.127 U
20K1-209 F93Y0 SDGO9IR0O9 09/18/09  09/15/09  01/22/10 012210-LCDRC  37.7 0471 U 0.127 U
2981-210 1195X9 SDGOYIBO9  09/18/09  09/15/09  01/22/10 O12210-LCDRC 322 0.471 U 0127 U
JO9RL-211 J19609 SDGO9IBO9  09/18/09  09/15/09 01,2210 OI2210-LCDRC 329 0471 U 0127 U
2981-212 J19610 SDGO9IBO9  09/18/09  09/15/09  01/22/10 012210-LCDRC  38.7 0471 U 0127 U
2981-213 J19629 SDGO92309  19/23/09  09/16/09  01/22/10 012210-LCDRC  34.7 0.471 U 0.127 U
2981-214 J19628 SDGOY2309  09/23/09  09/16/09  01/22/10 O12210-LCDRC 289 0.497 0.143
29K1-215 J19639 SDGO92309 092309 09/16/09  01/22/10 O12210-LCDRC 239 0471 U 0.127 U
2981-218 J19640 SDGO92309 0972309 09/16/09  (1/22/10 012210-LCDRC  29.7 0471 U 0.127 U
2981-219 J19650 SDGO92309  09/23/09 091709 01/22/10 012210-LCDRC  36.0 047} U 0127 U
2081220 319649 SDGOY2I09 092309 09/17/09  01/22/10 OI2210-LCDRC 292 0471 U 0127 U
2081-221 J19660 SDGO92309  09/23:09  09/17/09 0122710 O12210-LCDRC 32.0 0471 U 0.127 U
2981-222 119659 SDGOY2309 092309 09/17:09  01/22:10 012210-LCDRC 287 0.582 0.167
TU81-223 J193WS5S SDGO930BY  09/30/09  09/721:09 0126410 012610-LCDRC 217 0471 U 0127 1)
2981-224 J193W6 SDGO93009 093009 0921:09 (012610 012610-LCDRC 257 0471 U 0.127 U}
29N1-223 J19sW7 SDGO93009  09:30:09  09:21°09  G1:26/10 GI2610-LCDRC 193 0.902 0.174
TOX1-226 JI95WS SDGOI3009  O9:30:09 0972309 01/26/10 0 12610-LCDRC 214 113 0.242
JONI-226R2 J193WXDUP SDGOY3ON9 (0973009 0972409 01726/10 M12610-LCDRC 21 ) 0.686 0.147
2981-227 119666 SDGOY300Y  09/30:09 092309 (1.26/10 012610-LCDRC - 222 0.911 0202
2981-228% H19665 SDGOYI0NY  09730/09 092409 01726710 O12610-LCDRC  20.3 1.05 0.215
QUALTTY CONTROL SAMPLE RESULTS Average 303

Page 1 of 3
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BATTELLE M ARINE SCIENCES 1.

IS0 West Sequim Bay Road
Sedqun, Washimgton 983K2
(360 681 4364

1BORATORY

SDGOSH09(h)Y, SDGOR2009. SDGOYT H9, SDGOYTROY, SDGOY 2 3

Washington Closures Hanford
Chromuum VI Study in Fish Tissue

19 and SDGHY 3009

Recerved  Collection Analysis Analvtical Pereent
MSE Code Chent 1D SDG Date Dite Drate Batch 1D Dry Wt Crvi Crvi
pgedry wi. pea wet we!

Vethod Detection imit ( MDI,) 47] 127
Method Blank
Blank R OL223700 012510-LCDRC 0471 (1 0.127 1
Hlank R2 0122700 012210-LCDRC 0471 U 0127 vy
Blank R3 0126710 012610-LCDRC 0471 4 0127 1
Laboratory Control Sample
LS TCre6 OL25 00 012510-1L.CDRC il6 -
LUS 2CTi6 0122210 012210-LCDRC 3.06 -
LCS3Crie 0126710 012610-LCDRC 310 -
Spike Concentration RNV -
" Recovery 105% -
“» Recovery 102% --
“» Recovery 103% -
Replicate Analysis Results
2981-137 JT93N4 SDGOSTH09 08/1409  0%/11:09  01,25/10 012510-LCDRC 223 0471 U 0127 U
JOR1-137R2 . JI9ANADUP  SDGOS1409  (08/14°09 OX/11.09  01:225/10 012510-LCDRC 223 0.4%5 0.108

RPD NA NA
29%1-204 J19504 SDGO9TROY9  09/18:09  09/10,09 4122710 01 2210-LLCDRC - 379 0471 1 0127 4
2981204 R2 J19S04DUP - SDGO9TRO9 0918409 (091,09 0122710 012210-LCDRC 379 0471 U 0127 U

RPD NA NA
29KL-226 JI95WSR SDGO9INY  0Y30/09 092409 01:26/10 012610-LCDRC 214 113 0.242
SUBI-226RZJIOSWRDUP SDGOYI009 09/30:09 092409 01:26/10 012610-LCDRC ] 4 0.686 0.147

RPD NA NA*
MDILR2 New MDL 01:26/10 012610-LCDRC  30.3 1.52 0.460
MDILR3 New MDL M:726/10 012610-LCDRC 303 1.45 0.439
MDLR4 New MDL 01726/10 012610-LCDRC 303 149 0.451
MDLRS New MDL 01:26/10 012610-LCDRC 303 1.37 0414
MDL.R6 New MDL O1726/10 012610-LCDRC 303 1.62 0.490
MDLR7 New MDL 01:26/10 012610-LCDRC 30.3 1.56 ).474
MDLRS New MDL O1726/10 012610-LCDRC 30,3 1.57 0.476
\verage = 1.51 0.458
Std. Dev. = 0.0846 0.0256
MDL(3.143x8D) = 0.266 0.0806
RSD 5.6% 5.6%
Matrix Spike Accuracy
2981-133 J193L2 SDGOXEH09 081409 08:06:09 1] 25710 O12510-LCDRC 224 0471 U 0127 U
2081-133 MS(Cri6) 202 --
2981133 MSD (Cri 6) 277 -
Spike Amount, MS 2.90 -
Spike Amount, MSD 283 -
Y Recovery, MS 73% N -
% Recovery, MSD 98% -
RPD 27% * -

Page 2 of 3
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BATTELLE MARINE SCIENCES LABORATORY

P29 West Sequim Bay Road
Sequnn, Washington 983%2
(160) 6314564

Washington Closures Hanford
Chromum VI Study in Fish Tissue

SDGORT-H09(b), SDGUK2009, SDGOYY H09, SDGOTROY, SDGOY2309, and SDGOY3009

Collection  Analysis Analytical Percent

MSE Code Chient 1D SDG Date Dite Batch [D Dry Wi Cr vl Cr Vi

ele dry wt. posg wet wt!
Victhod Detection Limit (MDD .47] 0127
29%1-203 J19503 SPGOYTR09 091009 01:22/10 012210-LCDRC 31,1 0471 U 0127 U
TONE-203 MS (Cri o) 2,98 -
J9R1-203 MSD (Cri6) 326 -
Spike Amount, MS 34 .-
Spike Amount, MSD 297 -
“» Recovery, MS 94% --
Y Recovery, MSD 110% -~
RPD 10% --
2981-223 J19SW3S SDGOY 3009 092109 01:26/10 012610-LCDRC 21,7 0471 U 0127 U
J981-223IMS (Crib) 319 -
2981-223 MSD (Cri6) 290 --
Spike Amount, MS 291 -
Spike Amount, MSD 294 -
%% Recovery, MS HO0% -
% Recovery, MSD 99% --
RPD 1% -
Standard Reference Material (Liquid
SRM 2109 OL25/10 012510-1.CDRC 0.111 -
SRM 2109 01722710 012210-LCDRC NA --
SRM 2109 O1726/10° 012610-LCDRC 0.119 --
Certified Value (adjusted for dilution) 0.10 -
%o Recovery % -
*» Recovery NA --
% Recovery 119% -

Qualifiers:

"' wet weight detection limit caleulated using a percent dry weight of 26.9%,

* Concentration less than 3 times MDL

U Not detected at or above MDL. MDL reported in value field
N Outside Mcthod DQOs tor Blank Spikes (S 15%) and MS/MSD (< 25%) results
* Outside Method DOQQOs for Duplicates (< 23%

Page 3 of 3
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QA/QC NARRATIVE

PROJECT: Washington Closures Hantord SDGO81409h (parual batch), SDGO82009, SDGOY1109,
SDGOYER09, SDGOY230Y. and SDGO93I009

PARAMETER: Chromium Speciation - Hexavalent Chromium (CrvDh

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

MATRIX: F'issue Homogenate

SAMPLE CUSTODY I'he samples addressed in this narrative were received in six separate shipments. Table

AND PROCESSING: I provides the details for the sample receipt and analysis. A total uf 46 tissue samples
were received at MSL. All samples were received in good condition (i.e., no sample
containers were broken or leaking). Samples were assigned a Battelle Central File (CF)
identification number (2981) and were entered into the MSL sample tracking and
project management system. This narrative addressed only part of the SDG0B1409
samples due to an analytical batch size of 20 samples. See note below for sample
numbers addressed in this narrative.

Table 1. Sample receipt, extraction, and analysis information,

SDG: 0814096 082009 091109 091809 092309 093009
MSL Sample J981*133- 2981*139. 2981*185- 2981*203- 2981*213- 2981*223-
1Ds: 138 144 202 (select) 212 222 228
Collection 8/06/09 09/03/09 09/10/09
Date: 0R/10/09 08/12/09 09/08/09 09/14/09 09/16/09 09/21/09
08/11/09 08/17/09 09/09/09 09/15/09 09/17/09 09/24/09
Description: Fish Tissue Fish Tissue Fish Tissue Fish Tissue Fish Tissue Fish Tissue
Laboratory
Arrival Date: 08/14/09 08/20/09 09/11/09 09/18/09 09/23/09 09/30/09
Cooler
Temp, 2.5°C 1.2°C 3.7°C 2.7°C 2.0°C 3.2°C
Extraction 01/24/10
Date: 0124/10 01/24/10 01721/10 01/21/10 01721710 01/26/10
Analysis 01/25/10
Date: 01/25/10 01/25/10 01/22/10 01/22/10 01/22/10 01/26/10
METHODS: The tissue homogenate was processed and analyzed for CrVI following a modification

from the Environmental Protection Agency (EPA) Method 6800 Elemental and
Speciated Isotope Dilution Mass Spectrometery. The modification occurs in the
preparation method for the tissue matrix. The tissues were extracted for CrV1I following
adaptations from Wolf et al. (2007). The extracts were then analyzed following MSL
standard operating procedure MSL-1-039 CHROMIUM SPECIATION USING HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY - INDUCTIVELY COUPLED
PLASMA MASS SPECTROMETRY (HPLC-ICP-MS) IN AQUEOUS, SEDIMENT,
AND TISSUE SAMPLES. The operation manual for chromium explicit SIDMS was
provided by Applied Isotope Technologies and is brietly discussed in EPA Method
6800. Peaks are manually integrated for peak area and concentration is entered into the
SiDMS software to conduct the isotopic dilution calculations.

Upon arrival at MSL, the wet tissue samples were stored at <-80°C until samples were
Iyophilized. Approximately 200 mg of dried, homogenized tissue was spiked with
enriched isotopes of **Cr and *'Cr to correct for interferences and potential
interconversion between the oxidation states of Cr'* and Cr®". The tissues were
extracted using a Na,CO; and NalICO, buffer, ultrasonication, and centrifugation. The
cxtracts were then filtered through a 0.45um Teflon syringe to removal particulates and
analyzed by HPLC coupled with the ICP-MS. Analytical results are reported in ng/g
dry weight. These concentrations are then converted back to a wet weight concentration
using the following formula: wet weight concentration = dry weight concentration * %
dry weight / 100.

QA/QC Narrative Preparation SOP MSL-D-004 Page | of 3
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HOLDING TIMES:

QA/QC NARRATIVE

Wet tissue samples were stored at < -80°C upon arrival at MSL. Method 6%00 does not
provide a holding time for CrVI; however. it states that samples collected for speciation
analysis must be isotopically spiked as soon as possible. Due to the lipid interference
that occurred in the oniginal method, the samples were isotopically spiked several
months atter collection. However, the storage of samples at < -80°C sufficiently inhibits
interconversion of the oxidation states over this period ot time. The results are not
considered signiticantly impacted by the delay in isotopically spiking the samples.

DATA QUALITY CRITERIA (DQC):

Range of Range of Achieved Achieved

\nalyte  Amalvtical  Blank visvisp SRM l'fri';:':"‘):g MDL MDL
~nalyte Method Spike Spike (ng/gdry  (ug/g wet
Recovery (RPD) )
Recovery Recovery wt.) wt.)
Crvi HPLC/ACP- 85-115% 75-125% NA ©25% 0471 ug/g  0.127 ne/g
DRC-MS
NA - Tissue standard reference matenals certitied for CrVi are not presently available.

" Dry Werght MDL converted to a wet weight MDL using a percent dry weight of 26.9%,

DETECTION LIMITS:

Analytical results were reported to the laboratory achieved method detection limits
(MDL) as determined from the Annual MDL study. The MDLs were determined
according to EPA’s “Definition and Procedure for the Determination of the Method
Detection Limit - revision 1.11" 40 CFR Part 136, Appendix B. Seven replicates of a
fish tissue were used to generate the MDL for the dry weight concentration. The dry
weight is then converted to a wet weight concentration using the average sample
percent dry weight as discussed above. Data were evaluated and flagged in accordance
with the following criteria:

U Undetected at the MDL, MDL reported.
*

Duplicates outside the QC sample criterion.

N Spikes outside the QC sample criterion.

METHOD Method blanks were prepared and analyzed with the samples at a frequency of one each

BLANKS: per analytical batch. Three analytical batches are reported with no detectable CrVI in
the method blanks.

LABORATORY Laboratory control samples (LCS) were prepared and analyzed at a frequency of one

CONTROL SAMPLE each per analytical batch. The LCS consists of reagents spiked with the isotopically

(LCS) ACCURACY: enriched Cr VI and Cr 111 standards for **Cr and **Cr. The LCS samples were within the
QC criterion of 85-115% recovery.

REPLICATE Laboratory duplicates were analyzed at a frequency of one each per 20 field samples or

PRECISION: analytical batch. The samples selected for duplication were less than three times the
MDL and not appropriate for evaluation of the data set precision. Precision was
assessed using the matrix spike duplicates prepared with each analytical batch and with
seven replicates of a fish tissue prepared with the third analytical batch.

MATRIX SPIKE A set of matrix spike duplicates was prepared at a frequency of one each per 20 samples

ACCURACY: or analytical batch. The matrix spikes were within the QC acceptance criterion of 75-
125%. except tor one MS in batch 012510-LCDRC at 73%. Acceptable accuracy for Cr
V1 was demonstrated by the LCS and an aqueous SRM certified for Cr VI. Analytical
precision was assessed using the matrix spike duplicates and was within the QC
acceptance criterion of <25% RPD except for the one MS pair (27%). Acceptable
precision was demonstrated on the seven replicate analyses on a non-SDG sample.

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 of 3
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QA/QC NARRATIVE

STANDARD I'he aqueous NIST standard reference material (SRM) for Cr V1 was used to verify the
REFERENCE accuracy of the isotopic dilution method. This is not required in the method, but was
MATERIAL: added to confirm the quantification of the Cr VI species. Therefore, only two of the

three batches contained an analysis of this standard with percent recoveries within 75-
125% of'the certitied value for Cr VI.

REFERENCES: U.S. EPA, 2007. Method 6800, Revision 0 (February 2007), ELEMENTAL AND
SPECIATED ISOTOPE DILUTION MASS SPECTROMETRY, Environmental
Protection Agency.

Wolf, Ruth E., J.M. Morrison, and M.B. Goldhaber. (2007). Simultaneous
determination of Cr(111) and Cr(VI) using reversed-phased ion-pairing liquid
chromatography with dynamic reaction cell inductively coupled plasma mass
spectrometry. J. Anal. At. Spectrom., 22: 1051-1060. DOI: 10. 1039/b704597b

QA/QC Narrative Preparation SOP MSL-D-004 Page 3 ot 3
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

CentraiFile #: 29K / Sample No(s): / /L /22 Project Manager: S+, berqes

TO BE COMPLETED BY PROJECT MANAGER (pﬂor to arrival when possible)
Matrix: WP#

Navy-type Project (requires high-level sample tracking procedures)

Filter Samples: | Amount: Entire sample Half of sample |

Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

U0
DDDD?

Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

IO 8B COMPL D UPON SAMPLE ARRIVAL/LOG-IN
N/A  Indicate in Appropriate Box

Dm D Was a custody seal present? y S infa C‘l"
[:j B - Was the custody seal intact? £ach Sample hes a ('“HDA"} seal fat wous i Jme

, 3/6 /09
‘/@ [:] E:] Was cooler(s) temperature(s) within acceptable range of 4:2°C or frozen? Z l °c

(if multiple coolers, note temp. of each) °C
Ej ‘:] M Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy:

7@ [:] :I Were all chain of custody forms signed and dated?
[_] MJ l I Were samples filtered at MSL?

Sample condition(s): @ Other (explain):
Container type: E‘eflon Poly Glass Cap. Vial ’@ /O/CLS ;4 v

Notes:

. :
CompomM }%— Date/Time: O% /02 /30
DL,

SAMPLE PRESERVATION

Sample(s) were preserved at MSL
Sample(s) were preserved prior to arrival at MSL (noted on CaC / Sample / per PM Instruction )
G Random pH checked for ~10% of samples (use dip paper) Sample IDs:

D Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: [ ]. 0.2% HNO3 Notes:

B 0.5% HCl (Hg samples) Notes:

ﬂ] Refrigerate/Freeze Notes:
D Notes:

~. Date/Time 0%%@7 /‘-/5@

[4
Sﬁrrage Shelf:

Revsed 121608
MSL Data Package Page 26 of 109
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LOG-IN CHECKLIST ' Reference SOP# MSL-A-001
Central File #: 'Z(T%\ Sample No(s): \73“ - \ \’{ A Project Manager: \/j—B
— AT S N
TO BE COMPLETED BY PROJECT MANAGER (prior to arrival when possible)
Matrix: wp#

Navy-type Project (requires high-level sample tracking procedures)

Filter Samples: | Amount: Entire sample Half of sample |
Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

UO0Us
AL

Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN wy w5

Yes No N/A  Indicate in Appropriate Box

O geak ot
l_] M I_:] Was a custody seal present?*” CZ‘;}‘%\"\ G \\/C(////

[ . ] I ] I WWM the custody seal intact?

L] L] [ ] Wes cooler(s) temperature(s) within acceptable range of 4:2°C or frozen? \ 2~ °c

(if multiple coolers, note temp. of each) °c

D I: E/Wns Project Manager notified of any custody/logm discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy:

l ‘/l [ ] [ j Were all chain of custody forms signed and dated?

[:] D [E/ Were samples filtered at MSL?

Sample condition(s): i ﬁc/czpfnb Other (explain):
Container type: Teflon Poly Glass @ Other:

Notes: ’\"\M’? or_ — S’l«oou( %’G’D‘Z&V\ b%‘/

Completed By: C/A"\,W Date/Time: CB I’Lo\ oY) [ \{ SO

SA PRESERVATI
(7315
B/ Sample(s) were preserved at MSL’Q(/

D Sample(s) were preserved prior to arrival at MSL (noted an CoC / Sample / per PM Instruction )

[:] Random pH checked for ~10% of samples (use dip paper) Sample IDs:

[:] Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: [ ] 02%HNO3 Notes:

[ ] 05% Hci (Hg samples) Notes:

E/Refrigemte/ﬁ-eeze Notes: Ci!-v'-wt;»«\ 4o O Qv 99\:“\\3.) ‘06\1{ ({""74—'\3,,_

[: Other . Notes:
Completed By: OA\M‘\,—\./ Date/Time: 8}10\ LAY \ S50
Storage Shelf: c\ ) ’(—Zf / e ”LL:A

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
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LOG-IN CHECKLIST Reference SOP#MSLA-001
Centrat File#: 275 | Sample No(s) 2% 9 20 j Project Manager: L@rau 06.1.1 be ree”
T — 7

Mamx . 7 WPH#

Navy-type Project (requires high-level sample tracking procedures)

USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checkiist

101
(1]
D :] Filter Samples: PIQM sumple. i
101
C10 ]

> 3

Freeza dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

Special instructions:

Sample Preservation Instructions:

**See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes No N/A (Initial appropriate box when completed)

[:] [:] Custody seal present

I l l ' [M Custody seal intact
m [:] D Cooler(s) temperature (acceptable ranges = water: 4:2°C / solid: frozen) 3 . 7 C

(if multiple coolers, note temp. of each) *‘C

CJ [:l m Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

m [:_—__’ D All chain of custody forms signed and dated?
[ 1 DA [ ] samptes Fitered?

éample condition(s):

Container type:

Notes:

S 7 -
Completed M Datemme:a%/ / ) /"/5()
SAMPLE PRESERVATION
E Sample preserved at MSL
[:] Sample preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )

[:, Random pH checked for ~10% of samples (use dip paper) Sample IDs:

D Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#
Type: [ ] 0.2% HNO3 Notes:

[ ] 05%HCI (Hg samples) Notes:

Notes:

Notes@/-i(a( W %7 be /7‘0-415/; f(/ 7 2, ‘//a//)’
Notes.é'ou/;‘wa(dpd )

Date/Time: a%/ﬂj /‘/92

Battelie Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565

MSL Data Package Page 54 of 109
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601 J0 GG 254 afieyoed pieqQ 1S
1 J0 | 9bed LOO-V-ISW #d40OS

e/%% /4

IN9EQL SpICS Ul X8H IO

—~ 60/51/60 'syy oueBIouy [e10) L-Q Jazaa14deag  pllos Jayjo \,NFN-Bmm eu P oLo6tLr #
WOEQL SPIOS Ul X8H 1D _ "
60/51/60 ‘sy oiuebiou] [e101 |-Q J9z3314 deag  PpIlos 1310 14¢-1862 Bu A 608611 W
INGEQL SPHOS W X3H 1T )
60/51/60 ‘sy awebioul |B10 L 1-quezeai daag  piios Jauo Ote-186z e N Bxs6ir
L spios ut xaHy 13
INOEQL SPNOS Ut XaH 4D _
60/¥ 1160 sy o1uebiou] [e10] |-Q 1929314 d23Q  pioS Jaylo 80¢-1862 eu y e1G6Lr ,"
INOEQL SPHOS Ul X8H JD _
~ 80/%1/60 'sy oebiou) 1810 ) -q 1923214 d330  pYos AU £0z-186e eu Va clselr |
SPIOS Ul XaH I
500180 O et oy 049209140230 pIosawo 9071867 eu o
WGE9L SpIIOS Ul XaH IO R .
60/01/60 ‘sy 21eB10U] 1210) 1-Q J9zsa14 deag  pios Jaylo S0Z-1862 eu ~ LMSELT
WGE9!L SPIOS Ul X3H 1D _
§0/01/60 ‘s oeBiou) 810) L-q Jazasi4 dasg  pIos Jayio $02-1862 eu P $OS6Lr
WOEOL SPHOS Ul XoH 1D R .
6001160 sy owebIou] 12101 |- Jezaai4 deaq  pIoS J8Ylo AE0C1862 eu Ve £0s6Lr
ayeq sis19Weled paisanbay uoneso abeiorg xiuew apo) sfjaneq uonduossaqg ang Q| Josuodg
uonsaon
piojueH ainso|) uojbuiysepy wloud
6954189 (09€) M uveyebopy eeubisag wbon
zZoces uoibuyseps ‘wmbas g1 :yoleg
peoy Aeg unnbes ISoM 6251 - 6002/81/6 -paAeO3Yy 3eg
£101210Q07 S82URIIS BULBK sabiaquapuerg :abeuep yoafoid

:..._17::-.;\.\. samuIENE] Dy

- onaned

NIOOT ITdNVS

ISIMYIION D1310Pd

- i




£01L J0 96 abedq afeyoed eleg 1S ;
L10-33-HOM |
NOILLISOdSIa _,
aunyeq £g posodsig powaw fesodstq | ATINYS TYNIA |
NOLLOTS !
aunreq L Ag poaory | AHOLVIOEV'T :
@014 PRAcWIY/Aq paysinbuay|
17AO-X woiy parowny/Ag vzm__i:._w—
voantsgan >
Loguntt o2 | "~ . - A
i U] paagf§ A eSapooy ' wag paroway/Ag B__n_.._a__ux_
b wRxd- 10 .
= ‘ ST e O NN e
, MO0 @
| - m Z395vEOILS a3
| prrsrs f aung areq wolj
POS=0% -\
| -5 49M/ozaovyo1s aiNsof §V3 o ~ e o ,h
| S-S Qo4 FBLLPed ] p0)S/Ag Paadny 00/ »u1prg woly paAouRg/Ag paysinbun(a ;
ﬁ « XUTEY SNOILONWLSNI TVIDAdS somey Jupd/u3|s NOISSISSOd 40 NIVHD _
|
|
|
¥ X QU | H9pl—5¢ anos ¥aHI0 | £VZ /& coseir| |
. sy 9jdureg areq pdurdg o XINEW "ON ajduseg :
SISATYNY FTdINVS
N9E9L
SPAOS 1 X3 Heury
wnrworg) | rovBout o]
N0
T09 Tugy 1A
(s)19013m0 Jo “ON ~HSI4 40 AISOdWNOD XTYLVW. TZITHA
! 2 23va01g Jo/pue Suypuey (enadg
Jupauo) jo 3dLy
4D O/d
TONRAINN]
arasg I 1003 P d V/N
SHUVIWAWSTIYZVH I1dWVS A T9ISSOd
N T CO v is il d xsr ) o - N YN . $35U2198 SULE of[ameg
LCTE99T 1 6L64HNGetom oy Avscnsy Sl a1 pevere
X3 a3d 07$90¥0S38 8¢91-13 :J \\j Q e IQ
yUIWArYS Jo PO vod *ON %00G307] PPI4 Q - W L “ON 1894 391
P% 811-0¥ L3174 7T NOTDUNILS SINSSLE - VAEDN I J0 1wauodwio)) LAY elqunio)
M%NQ 114 wt ONJIVS 20N E07] BURlamES uoyenalsaq 1331014
Hf WANSSTA 8899-SLE WANSST NYO! 72/ wﬁtw\ Vi
punosrumy weq .kwa P00 P us.sezqu_e._ ‘ON 2ROROIPL, Pejuo) Ausauro) 4 L
T 50 T &x_ 828-811-0d LSANOMA SISATYNY A TdIAVS/AAOLSNID 40 NIVHD piojue] 3INS0]D UOITUIYSBAA




601 J0 /G abeq afexoed eleq IS

L10-33-HOM
NOLLISOdSIa

| auneq Aq pasodsiqy POy [esodsiq | ITAINVS TYNIA
|
7 NOLLOJS
| sanjoeq amL Ag paaaay | AHOLVIOHVT
| "qey 0y uawdhys Joj serduwres Jo
, Aporsmo Bunye) uoneaoy sbeors woy saydwes aunj oreq ] paI0IS/Ag PIAIIIS i Preq wol] pasowy/Ag voﬁ_sus_oz_
7 perowas Jaddiyg ‘ebeiors pancnuoo woyy

o serduwes srowe) o eigereaeun Jordures ounj soreq ] poIS/Ag B>._u8w_— auti] preq woly paaoway/Ag 8@.&5_&_

Lol = TEVY
P @sc/ B (\&\d@x i
”ﬂw—h anyomg -~ - 154 | pasoy aury PR wol poaouray/Ag paystnbuijs

e ensome oo ol 7y NOSRMBTRANAS,

o0 aASe NOSNHOI NYNNVHS | @54 zaowxeus
e 117 (‘l@s«%ﬁ%&. g 2. \v!_:.azauym.%.. .m,wwﬂwm._fmwm_ﬁ:g_é_

—_ », «
2 /6 230v801s GDDOT od8 7| #/* o TP
of) xaLmeq ) pR0I§/Rg PIAID Q¢/mirrq w01 parowri/Ag poysinbullay
o XLIEW SNOILOMYLSNT TVIDA4S surey yupig/mdys NOISSASSOd 40 NIVHD
X | X o/ 50/0]0 | anoswuamo P-OF /S 7 voseir|
sun | ajdureg e djdureg » XN "oN ajdureg
SISATYNY 1dNVS

, 2mn

09 Tws| A
. 0 (s)s3urEr00)) jO ‘oN wHSI4 40 QISOdIWOI XTIV, F2Z37¥4
a8r101g Jo/pue Junpury [e1adg

13myne) jo adL )
o o umue) jo 3dA,

araazg D100 uonsaLIRId ¥/N
SNAYATWSAQAVYZVH T'TdINVS I T9ISSOd

VN

NN 1¢ o wg w Nw?*ax@n—l _L me ‘ON AM20014 APO X o1 paaays
X3 q3d 0759040534 8691-13 \ j Q\‘U Q - M\rw ﬂb
YIRWOIYS JO POARIY YOO *oN %00q307 PPRIJ N 15914 331

@A% 811-D¥ SSYDUVYD TT NOIDUNLS sanssi] - VYAIY Y1 Jo tudsuodwo)) 13a0y] viquInio)
m%«ﬂm 1 4 2 *ON VS aop¥d0] Zulowvg ..e_.-“_g 1oq014]
S VO )7 YPU7]
panosFRinl Br@ M6 2> 3w hsﬁﬂow% oNL S, S Amvme) £ 101597107
T 50 1 u?__ 678-811-0d LSANOTA SISATYNY A'TdINYVS/AAOLSND 40 NIVHD pIoJugH 21NS0|) UOIFUIYSEAN




601 j0 G ebeg abexoed e1eg ISW

LL0-3F-HOM
NOILLISOdSIa
xw g eq Ag pesodni(q POYIdN [esodsig | ATAINYS TYNIA
NOLLO3S
uf /ovec L Ag paaiaday | AMOLYVHO™V]
. ‘qe1 0 Eﬂu:“..ocﬂ”..p“oﬁ:ﬁ MM amseg m puors/Ag vo>_83~— sunjseq o] paacwiayAg voﬁ_:g:ux_
pasousss addng ‘ebexys pegamuco
X serdwes sAowa! o] eroereARun ,%E:M_ u _xcsw;m 3\@—\\\J g preq wosj poAowing/Ag voﬁ:_vs_h_
ooty A A=Y m\
uu.m_.n _ sunjpveq U013 pIAOWY/AY paysinburiay
Frir1ena-T0 NHOT mdzzﬂ._ug
108 Wug-sq
-y unjmeq woig paa paysinbuny
"0O-0 ]
il .@ L/ foun1 freq i%hm %D.“z”% nbury
PS-OS —~ T
o3 5%z aowuo1s omxud._ Svd N&w&
res-s / sunjpreg U] pasoIS/Ag PoAON woig Paa Ag paysinddy
« YRy SNOLLIONWISNI TVIDALS syuIeN Juirgudig NOISSASSOd 40 NIVHD
X | ™ S/ Lol QNOS ¥IHIO | SOZ /LET Luseir|
auny ardureg J1eq sqdure « XLIEW "ON 2jdureg
Pos9t SISATYNY A 1dNVS
wsmy]  omery
wmwary) | swoefon moj
amn
Tu09 Twgl PA
. 0 (siaumyno) jo ‘oN wHSTA 40 QISOIWOD XTHIVIN. TZITHA
23r101g Jo/pur 3uypuey ep3adg
130%180)) J0 3d4
o o/d o1siw0) } L
- — nonEAIISIIY YN
. SN YIWIW/SAUVYZVH TTdINYS T THISSOd
i N. Cr A el # Nﬁ%%xnnu‘ -1 0 ° 7 N T ‘ S20U215G JuLrE dj3ued
L¢T ¢9 #1 1 6L04 Joma 'ON ALRa01d SO o1, poaaiys
X3 g3d 0Z990¥IS3d 8¢91-13 ) — ﬁ
112moIyS Jo POgRI YOO “ON %00q307] P \ j Q j Q i@ 390 N
[ 174 &1 811-0Y SSYDUYD €T NOIDUNILS SINSSI], - VHEIY 24 Jo wusuodwio) 19ary e1qumio
S hma Sy ON 4YS uopvd0] 3uyjawes ._ouu..u_ﬂn 13j04]
_ HI WINSSTA 8B9Y-SLE ANSSTA NVOF §I
pEnossLIng MTq %\a IPOIIML | orwurpave) pof0ig “oN IWOqAIP L, P7B0) ATvame) .\\1§ om0

T g0 1 smy| 6€8-811-0¥

LSINOA SISATYNY ATJINVS/AAO0LSND 40 NIVHD

pioJuERH 3InSo[) U0)IUIYSBA




601 j0 66 ebed sfexoed ereq 1SW

H10-33-HOM
NOLLISOdSIa
i oreq g pasodsicy POURH [esodsiq | ATIVS TYNIA
NOLLDHS
] Breq ) smip Ag poardosy | AMOLVHOHV']
"081 0} Juewdiys 10; sorduwes jo
Aporsno Bunret voneooy
8>§M soddng omeMw woy § awm | preq U] pos01g/Ae Parasd aun]eeq wosy parowayAg vo_.nés_qu
mdﬂE BAOLIRY aqere) 29:@%
..MYM ® reAeunJ aunymeq u pasolg/Ag paas auny preq woly parotaysAg voﬁ.:.véox_
o P52/ E98L VG AL T
mpoy amgprg ~ u am g wo1y poaowsay/Ag paystnbury
il WVA @. %, N NNVHS
ey aun ] ereq U1 pAars)/ ! 11500 woly paaowngRg paystnburyy
rO~0
- L NO NVHS | CDC "7 aovaels aniool sva
—— L1 (g T A1 poMa78| 271 /7 poun o (., wol] PIACUISY/AG pagsInbuly
< e = PRI 77 (a =T JTT RN
i ST . Z {
oS oS/ u_._.muwm yO1S aIND uem«m_ PaAIYY .\Nﬂ -/ sunisrq weuy poaowng/Ag paysinbui
\ e SNOTLONYLSNI TYIDAdS s Jupigudis NOISSASSOd 40 NIVHD
X! X cxE/ H0/6 anoS ¥3IHIO | X2 /KL C ouselr
. sun  apdureg areq sjdweg « XL ‘oN djdweg
. SISATTVNY JT1dINYS
-epog syl omsary
wmwony) | srwBouy o),
mn
a9 gt A
: 0 (s)asummo)) jo -oN <HSId S0 TISOIWOD XTILVW. TZATHH
Jaupe3no)) jo 34y 33wa0)g J0/pus Surjpuey] (epadg
) o/
oz I+ 10€) fopwAsaLd ¥/N
SHUVIWNIN/SAUVZVH A T1dAVS 14ISSOd
. on e s {O.N %Xﬁ? o _! - S Tww | T T saouapdg dunep afioneg
- 12941496 (64 joma “ON ALI200. INSTPO o[ poaayys
X3 qad 07§92¥0S3g 8€91-13 \ j —~ AJ e\ i
, yeamams Jo pogW vod *ON %00q307] PRI Q Q m & *ON 1597 9]
Vo34 811-0¥ 131114 €2 NOIDUNLS Sansst] - VHEDY ot Jo 1usuoduiod Jaary eiqumo)
skeq Sp v “ON 4YS uop¥oo Bujames vopeuapsq 139)01]
Hf INSSTA 889-SLE YINSSTA NVOL ,
pumoIRLIng ©iTq G pedmd 201%UPI007) 1IN01¢ ‘0N 2uoqUIpL 1IN0, Ausamo))
T g0 1 ai_ 8€8-811-D04 LSANOTY SISATVYNY A TdINVS/AJOLS1D A0 NIVHD PIOJUEY] JINSO[) UOIBUIYSEAL




£0L jo 09 9beg 8bexord E1RQ IS

}10-33-HOM
NOILLISOdSI1a
sy oreq &g posoduq PO [esodsiq | ATANVS TYNIA
NOILLD3S
owyeq amL £g paadday | AMOLVIOLY
“qeq O JuBWwans Joj SAWeS 10 sunyeq ] pasos/Ag voluuox_ aw) preq woq pasowng/Ag poysmbuiay|
Kporsno Buryer uoneooy ebesors way serdwes
paaowar seddys “eBesors penon
.iﬂs?x sondwes o;Q.,:cM a sn.ﬂ_u_m:ca “ME:M_ aunj oreq o] pR0S/Ag voiww—l\J sunj g WOl PIACWNY/AY vocw_aci_ux_
L TN
o otz sl /Q\an
hein amifeg 77 U] pasorg/Ad Pt ] aunypreq w1 paAcwy/Ag paystnbuiiay
spwbe] w10 mv\
anww n mm_ NVYNNVHS
s vy aunjreq o] pOS/AS @»_3 ) h \ \?. Loreg AOm 7&8& panoway/Ag paysinburay
N Y B
e \ L2SH 7Zaovapis aadd01 sva
—_— PSR AT PoAIRR .&\r\\@ ampprg | woig parowayig pouysnbuay
PES-OS =
orros. s . 43717 Vot ib- 200 ¢ T
s g i psBiS/Ag poaIsa ¢!/ amipreq wasg porowny/Ag poysinbunay|
» XLOE SNOLLOMAILSNT TYID A4S sweN Juugudg NOISSASSOd 40 NIVHD
X X et/ QoS ¥IHIO | £ 156 C zicir
. oy spdureg o« XLOT "ON 3[dureg
Woes1 SISATYNY ATdINVS
-sprogmzsy|  omoery
umwang) | o moy
Jmnjo
TWo9 THg| 1A
. 0 (s)saue3no)) jo ‘oN wHSIA 40 QISOINOD XTYLVN., FZI3T4A
a3w10)S 10/pue Sunpuey jeadg
] ad
o) o/d 12mmue] jo AL
0ONINAIN.
_— > 1005 iataadas VIN
S VATA/SAAVYZVH ITdINYS TTHISSOd
_| - - - — - - - - - — - S e e o -
' 9 YN $30UaI1>G SR djjaneg
leT €9 #1 L 6 N@?&kﬁ&? ma "ON ALadorg AIRNO oL paaays
X3 a34d 0759040534 8691-13 _— j -
Wamams jo poyRI VoD "ON %00q30] P14 \ ? O Q UA l< “ON 199D 93]
£
VIR Qﬁ. 811-O¥ LITTIA #T NOTDUNLS SINSSI] - VYA 24 Jo wauodwo)) 1dary erqumio))
sAe ‘ON AVS sofiEde] ZujjoMIeg nezavann 01
asy 4 HI WANSSTN 889Y-SLE AANSSTA NVOI u\ 77T TP 7/
punosvwmy e —~Mp 2po)duy sorempaes;) pageay “oN JuONGIR, 17R0) Auvomo) 101591107
T o 1 omg| 8YESIIONU 1SANOT SISATVNY A 1dINVS/AAOLSND 40 NIVHD PIOJUEH 2INS0[D) UOYBUIYSEA




601 Jo L9 abeq afeyoed e1eQ TSN

L10-33-HOM
NOLLISOdStd
S £g pasodsiqy PO [esodsig | ATAWYS TYNIA
NOLLO3S
sunjMeq amyL Ag oAy | AUOLVHOEVY
qet o juowdnys yo
A seidwes
Seﬂagﬁs UONEO0) 6Be20rs W seyhuns g u pucrg/hg 8:33._ aunp g wouy paroway/g 3€_=_E_._L
1addus ‘sfesns poponucs
sotdwes oy
lth 8AOWR 01 Brqemeneun Jordureg ur ] eq wol4 paaoway/Ag vﬂu_:!:L
pobrya oger &2,
l;..h sun N\ (=
. 1] /oreq L
worabr] wrei=10
Fprog WRAG-50
vav et P ! aun
o . a3aMd017 Sva
s v\m\wﬂaﬁzw B At I mimeq (A woug poscassyika vov«_.aa__&_
s A atoLs anoQl ks o S 6 <= T 7
wos—g rmeN\ B.mmmwmuOhm aaxno Q poasayl QP77 aupseq waoly qu..mqm\am Eﬂ:v@
e SNOLLDNYISNI TVIDAdS sawsy yuugrdis NOISSASSOd 40 NIVHD
X W QUCT |4 b : GNOSHIHIO | $OZ /K62 euseir
B suny aydureg awq opdures | » XUIEI oN aidures
notsl SISATYNY ATaINVS
- spros W !_.J Srweary
amnsant) | sroefou; mo)
| Two9 TG JENOA
” . 0 (s)aauyesne)) jo “oN wHSI4 40 QISOdIWOI XTHIVN .. TZITY A
W presm—— T 33e10)g 10/pus Juypury [epadg
| Fii) pY|
g - TONEAIISILS YN
J 1 ‘ ‘ ) b SONMYWIWSTQEVZYH TTIWYS TMISSOd
‘ ) _ m - m o.mwh.mﬂ..vrom N - vN | o 520UI1IG UL (e
LE182941 oN 18 fv/30ipeT Jo ma “ON ALI2001g NSO oy paaayys
X3 a3d 02590¥0538 8€91-13 \ Q - j Q . (w& i
1wmas Jo poqRW Y02 "ON 100430 PRIY “ON 3940 23]
“RITY 811-0¥ SSYOUVD $Z NOFDUNLS sonssi], - YHEDY 9 JO 1uauoduio] 1dany wIquinjo)
skeq sp N N4V PoRToe] B oneRgI=q 1oloid
HI “YINSSTX BSOY-SLE YINSSTA NVOL 7777 TN
punasvasny ieq MO PO | e reid s it 1mwe) Awsawe) 7 sﬁuﬂou
T 1 az— 6v8-811-O¥ LISANOTA SISATVNY ATdINVS/AAOLSND 40 NIVHO pIoyuEy AINSO[) MOISUIYSEA\




601 J0 29 @Beg afexwded eleq ISW
L10-33-HOM
NOLLISOdS1d
amg aeq 4d posodsig POYRN fesodsig | ATIWYS TYNIS
NOILLODJS
sy preqy ' L Ag paawoy | AHOLYHORY'T
oo By Mﬂ&dﬁﬁd@ 10) Sejaures jo
NEY Lo
ponOwS %&m Bﬂm E_MQ.HQ-H aunj seq uf pasoig/Ag ?:MIM— unyoeq wolj paowdy/Ag vuﬁsas_u\L
Serdwes anows) 0} ergepesLun saydureg
o-x aunp g U puoISAg POMIRYl amppmg woId PIAowIYAY paysinburiay
o 57/ VQV\M\\& o 7 ﬁﬂx
——t w1 pred ’ o1S/4 suny preg weauy paaowray/Ag paysinburjay
ey sunj g u] psoig/Ag paafaos [/ #tiprqg Pasow3 paysmbutjy|
PO=0
owm - y NOS e;w \NWO(MO a
Aosats Q\AP\\ _l ] )L/ pgouny preg De.mmx vwm.m_éwmww_«sg_é
s QF// n.m._wuwmm OL5 a3x muo.m« PAAL QF// am1prg wosj voNM.uN\NM by
« XU SNOLLONY.LSNI TVIOAdS samEN Jupd/udig NOISSASSOd 40 NIVHD
Y D [/ GUS/H | anosuaHio | €OC /XEE orseir
. - : oy, aydureg seq spdureg o XLREW ‘oN adursg
PSE31 SISATYNY ATdNVS
-mposwoen|  omeary
wrwany) | srowlou mo)
“RBO9 Tug| oA
_ . (s)ssupmyne)) jo oN HSId 40 AISOIWOD XTYLYW. TZITH
pr——ye 33e103g 10/pue Bunpusy v1vadg
49 o/d
g o oon HOREAISILS VN
SHYWIA/SQAVZVH ATdINVS TTHISSOd
- - o T T R i - T TTwyw o T T s35u313G SuLIepy 3(jSheg
(el £9 i hé NOz&.?mﬂ_«vi_o ma “ON ALId01g IO o, peaargs
- 3 i
X3 qad 07e940s38 8¢91-13 A vl j \
1%amams Jo pogry v0d *ON Yooq30T PRI \\\J Q ..\.W.& @ "oN 1599 93]
)
5079 ﬂﬂ 811-0d SSYOUVD ST NOFDUNLS SINSSLL - VUEDY Y JO 10oU0dUI0T) I9ATY BIGUINIO)
sfe ON IS uopEI0] Jujlameg wopeuysRQ 139j0.14
asv b\ AN 8E9F-SLE YINSST NYOf o7 QN\ ?
Hf SSTH i \\Mm
ponomumgmeg . M6 2OV | e mates ‘oN 980q0IPL 1ENe) Auvamo) *§ x% ordonon)
T g0 T &x_ 6L8-811-0¥ I1SANOAA SISATYNY A'TdINVS/AAOLSND A0 NIVHD piojueH 3.InSo[) WOIBUIYSEAN




501 Jo £9 abed abexoed eeqQ IS

L10-33-HOM
NOILLISO4S1a
auny preq g pasodsiq Poydp [esodstq | ITdIYVS TYNIA
NOILOAS
sty sreq L Ag poadsay | AHOLVIOEV]
£
e e e ___E,%_L B
Saidures eAcwa) ) orereseun sapdweg
!a!luuﬂ)v..u OO Mt wrhie 11 eavh e i~ Julera o1 puots/hg —82 waid parourny/Ag paysinbuiia
P <2/ ~ Am
”H_h .Cd\N \0 Bc.m\ wou,f parowy/Ag paysinbury
wperbe | umar}=1Q
Ll ﬁ.mﬂm 0OS %&Kgﬁﬁms_o“_
RO=0
b X8 3
Lpce s
pros=05
TWADPIC IS
ot b b paat woud parowny/Ag paysinbuipoy
» XUl SNOILONYLSNI TVIDIdS $oweN Jund/udlg NOISSASSOd JO NIVHO
X | X o 7/4 b0 Sy | anosuanio [ G/ /FCT exseir|
aw] djdureg are( Idureg » XIOEW "ON 3ldweg
o1 SISATYNY ATJINVS
- PpTIOS | XY ety
amwory) | stvefon o)
Juwnjo
Tu09 Tuigy 10A
. 0 (s)aamieyno)) jo “oN «HSI4 40 GISOdWOD XTIV, FZFTHA
pre—T 38e101g J0/pue Snypuey [eadg
o o/d
UofIeAIIsd:
Tty J¥ 100D " h F/N
SSHYWIWSAUVZVH TTINVS TT4ISSOd
S S B IR B S R - T T TN T T ) | s35u215g auLrely 3|janey
NN ﬁ m o ¢.ﬂ # Q No.?&sﬂxe\.:o—:ﬂ *ON AyRdA0Ig NSPO 0], paaams
X3 g3 0759040538 8£91-19 W. QI j Q(M& AGN
, JuImans jo pourw YOO *oN ooq3o] pRYy ‘ON 1899 3]
e
60/6 IV 811-04 137714 ST NOIDUNLS sINsSIL - VEFDY 24 JO Jusuodwo) 1940y erquinjo)
S %QQ mv ON AYS wopIvd0T] 3ujlames ..e*%.u_«on 3joag
Hf “¥INSSTN 889%-SLE YANSSTI NYOS ry] Yyl
pamrorvany eeq M\Ka POIFHA L oreapaoo) 1eterd “oN JuoquIpL R T ) 7 4 Ag__..
T 50 1 o...__ 8L£8-811-DY LSANOTMI SISATVYNY ATdINVS/AdOLSNO 40 NIVHO pJojueH 21nso[D) Uo3IUIYSBA




601 jo ta afeg afeyoed eleg 1S\

LLO-33-HOM
NOLLISOdSIa
sungsreq Ag pasodsiq POy Tesodsiq | ATIWVYS TYNIL
NOILD3AS
aut§ req amp Ag poardoay | AHOLYHOHVYT
" - Ye| Vi Uiy ) sepaues ju
'po1snd Bunyer voneao) ebeiors woy serdwes _
PoASY S eBenrs w00 w0 amjpeq uj paso1g/Ag paatasay| ;) preq wou pasowy/Ag voﬁ_:cs_ux_
sajduwes eAows) 0) reARUN Jojdu
—X o s wn g ] puois/ig vozab._\U awt] preq o4 panowany/Ag paysinbunoy|
prebrya:
e 052/ m_u.,n\% K\@O ~YYS
— {1 ke g g sreq ol poAoway,Ag paysinbuijay

- H...mmm auny preg _uw b_p vm&us&\nml\w Ro I\ZIJAMM NEQE MY S
g /7 s NOSNHOT BTl 717 Lo $TS NI s
WN w.\“w

PMoS-OS
m — A 172
s m&\v Z31oy¥01S AIND0T V3’ * 7 A
; "INUOQ XIH WNTWOY) JO INO HUILTY SredIou] [0 ] GUOKD Q/fe/ amjpieg U] PU01S/AQ PIAIINY \\w aw] meq ol § paaowray/Ag paysinbus
o xuzEpy SNOLLOYYISNI TVIOAdS sawmeN Jepd/sig NOISSASSOd 40 NIVHD
=
N
\ | . |
A X | X a7 6U/SIH | anosw¥anio | 772 /ECC eoveir
‘ aut] dydureg e djdureg » XLIENY "oN 2|duwreg
fr ,
worst | re b v SISKTVNY FTLNVS
-spos mxay|  4q umry
ummmangy Sl sovBou] moy
Two9 ? gy oA
: ‘ \ o (s)12u19100)) Jo ‘0N «HSId 40 QISOdWOD XTHLIVIV. TZITHA
33e10)g Jo/pue Jujpury peadg
muo7 jo ad£ )
L) N d o fammned ) L
sroasg I\ — o po0n —.c_ul)hvwo._& VN
‘ ‘ . SHUVWIW/SAUVZYH T 1dNVS TT91SSOd
-- YN $35U319G SULIEI d[j3neg
L2 T€Q.LT YA N?_&.%x&. me ON ALIa0Sg PO o1 poaayys
v ) X3 q3d 0259040539 2€91-13 ‘ T - \T Q _ & (
1TIWAYS Jo pogiapy Y0) *ON %00q307] PPI4 *ON 1534 33]
6% 811-0¥ 137714 9T NOIDUNLS Sansst] - VIEDY 2 Jo uauodwo) JIATY eiqumio)
ske asy *ON VS wop¥I0e] anpames uonEE3|saq 1331014
Hf “4ANSSTNA 8891-SL€ YINSSTA NVOr {7 s
panoseming neq M6 podanm4 103uuTpI00)) 13304 d *ON JUONAIR L 1PTIue) ARGWO)) Nﬁ g 10133]0 )
T jo 1 u?__ 888-811-0Y LSINOTA SISATVNY ATdNVS/AAOLSND A0 NIVHD P10JuBH 3InS0|) UOIBUIYSBAY




601 0 69 abeg afeyoed ereq Jow

L10-33-HOM
NOLLISOdS1a
auny ereq Ag pasodsig POUIDK resodsiq | ATIWVS TVNIA
NOLLD3S
unj sreq €L Ag peaooy | AVOLYVHOAVT
Nl =t pme e sy oy "~
»ﬁ?géuwﬂg%ggag m&a..—p.”“ unpeq u] puois/Ag v0>_08u_\ ) oteq wolg paroway/Ag voﬁiuS?\L
sorduies BALWAI O] ANqeNEARUN JOICIIeS
1790-X A VB e s ke 1 Ul pLoIS/Ag pantay g preq wWoly paaowoy/Aq poysmburpoy
!‘*)l) e
prria O« \ ﬁ - %
piiniy 5.5\ o ;m waig parowsy/Ag paysinbuay
senbe] mnug-1q
i amyoreg xﬁay«gwés__
o ZOm H 0_. Z<Iw JY
lhm.“ hQ N\\ | paa vg_._\w.&< ols —D%b.“ﬁ»% mburp
PROS=OS
Base 27 Nmoqmohm nuzuoﬂu W O ¢h/
ros-s aPI0q X3} tNnEON J0 1no Nussry snedou) ol wwopng | 695/ & aung g U] pu0IS/Ag poat nQ /6 mupmeq wosy vgoEoE»m paysinburay
o Xunel SNOLLONYASNI TVIDIdS KN jupgudig NOISSISSOd 40 NIYH)D
(v Y| X Q%pb/ 605/ h | anoswanio | ¢/ o /EL> oLo6Lr
-] . aun 1 sydureg aneq sdureg o YTy "oN Jdureg
h'h W
. L va3 SISATYNY FT1dNVS
- Sptjos 1 Koy (2] Hwrry
amnwanty W nefiov] o)
09 To TJuig| oA
. Q 0 (s)auiwine)) jo “oN «HSIA 10 GISOdWOD XTHIVIN, TZIT4o
ﬂ e ———T a3es01S Jo/pur Junpury [eadg
d/0 d O/d
_— N - S oAy VIN
24&2%25 FTdNVS T191SSOd
T o T R O ’ | s3dua0g Julrely ofaneg
NN 19 ¢.H m O N@M:%W«u@m Joma ‘N AMI9001g MO oy, poaayys
X3 @ad 0Z590¥0538 8£91-13 \ &u ___ - ¢
Jrawargs Jo pograly vOD "ON %00q307] P14 @ T\ Q m.\..u ‘ON 199D 33
i % 81104 SSYJUYD 97 NOADUNLS SINSSLL - VHAIW 9 JO 1usuodinio) 19ary e1quiniory
®307] U nogRuUAsaq 339
sied sy v e 889K-5LE “M.Zmo“u_ z<onnm &/l \WWM_,\ ax w.“e._
porosrnymieg —M6 3P0 Uy ._Sn-%:s_.ewwﬁm_wom..w_ “oN JToqUIR, 1P Anvamo)) 4\ 10333710
T 50 T %4 688-811-DYW LSINOAY SISATYNY TTdINVS/AAOLSND 40 NIVHD PIOJUEL] 2.INS0]D) UOISUIYSB AL




LOG-IN CHECKLIST Reference SOP#MSL-A-001

CentralFile#: 205 ) Sample No(s): 203 -2 | 2. Project Manager: »(jra,va(z.d/,vcrgav

TO BE COMPLETED BY-PROJEGT MANAGER: (prior to sample arrival when possible)
Matrix: WP#

Navy-type Project (requires high-level sample tracking procedures)

USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checklist

Filter Samples: rAmounN Entire sample Half of sample —]

Freeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

00
LU

Special instructions:

Sample Presearvation Instructions:
“*See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes No N/A (Initial appropriate box when completed)

L_' m l l Custody seal present

| ] D /m Custody seal intact
’m_l l l | l Cooler(s) temperature (acceptable ranges = water: 4£2°C / salid: frozen) 2-7 °C

(if multiple coolers, note temp. of each) °C

| l I l MJ Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

M_' | l | I All chain of custody forms signed and dated?
L] ] samplesFiterea?

Sample condition(s): I » B Other (explain)k

Container type: Teflon  Poly: Glass  Cap.Viat OheR Flaslc,

Notes:

C
P
Completed @;’M Date/T ima:ag/lf /0‘7 ’r223

SAMPLE PRESERVATION
ﬂ] Sample preserved at MSL

:] Sample preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )

D Random pH checked for ~10% of samples (use dip paper) Sample IDs:

l:l Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#

Type: [ ] 02%HNO3 Notes:

[: 0.5% HCI (Hg samples) Notes:

f:] Refrigerate Notes:
Freeze Notes: 7)66?9 W D -/

Notes:

Date/Time: %Fﬁ? /ZZ.S/

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565
MSL Data Package Page 66 of 109
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LOG-IN CHECKLIST Reference SOP#MSL-A-001

Central File #: 2 92/ Sample No(s): 2 /13- 22 2 Project Manager: 6/‘ a,v(’éﬂ ACIS <5

0 BE COMPLETED BYFROJECT MANAGER: _(prict 10-samplé-citival Whenpossible)
Matnix: WP#

Navy-type Project (requires high-level sample tracking procedures)

USDA Soils (or overseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Chechlist

Filter Samples: | Atoonty Edtire somplge  Half of sample ]

Freeze dry sample(s) - samples will be weighed and placed in Ultra-low temp freezer (Lab# 503)

Special instructions:

Enn:
BRI

Sample Preservation Instructions:

**See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN

Yes o N/A (Initial appropriate box when completed)
Custody seal present

G D /@:‘ Custody seal intact

M__J I l l I Cooler(s) temperature (acceptable ranges = water: 4+2°C / solid: frozen) 2 o) °C
(if multiple coolers, note temp. of each) °C

[:] l:] @ Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

%J [ I I ] All chain of custody forms signed and dated?
[:] ﬂ] D Samples Filtered?

Sample condition(s):

Qmﬁ@m’ilm

Vi g d b s m*‘cm_.;‘, T T g

Container type: 1 Teﬂorin m G‘dbssw @“F*ngme“ —v-‘*mxl.u S v TR s J

Notes:

Completed ," Datemme.o%z/cﬁ /Z,‘-/d

SAMPLE PRESERVATION

\ﬂ] Sample preserved at MSL

[:] Sample preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )

E:] Random pH checked for ~10% of samples (use dip paper) Sample IDs:

D Complete pH check required for project (use pH meter and record on pH Record form)

If preservation necessary, record Acid Lot#

Type: [ | 0.2%HNO3 Notes:
[ ] 0.5%HCI (Hg samples) Notes:
Notes:

Notes: Aﬁﬁﬂy% C-/
Notes:

445/‘ ; ‘ﬁ%/;/;{g/ Date/Time: 0?/23/07 /2 ¢/

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565
MSL Data Package Page 78 of 109
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LOG6-IN CHECKLIST Reference SOP# MSL-A-001
cemalFintt: 228/ samplariolsy 223 -23D Batch: V3%
Project Name: Nosyord Project Manager:
TO BE By PROJICT MANABER (prior 1o arvival when possible)
Matrix: WP#
Yas

Navy-type Project (requires high-level sample tracking procedures)
USDA Samples (ses Compliance Agreement Checklist) PM Verification:

Freazs dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)
Special instructions:

Sampls Preservation Instructions:
- «ngeg LIMS for archive/disposal information™

L L]
303
[:] E:] Filter Samples: | Ameumt: . Entire sample Half of sample |
C 1]
CJC1

[ Szad [T custody seal present Sealintoct?  YES NO

‘ﬂ} D D Cooler temperature (acceptoble range: 4:2°C or solids:frozen) 2 L °c
(if multiple coolers, note temp. of end\) °c

D D m Projcct Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, efc)
mment/Remedy:

2111 ngndmofammfmssgudwwm’
L Jlad ] Wmmmﬂnmdmw

Date/Time: ﬂg /ﬁ&a

ﬂ Sample(s) were preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )
] Random pH checked for ~10% of samples (use dip paper) Sample IDs:
I::l Complete pH check required for project (use pH meter and record on pH Record form)
D Sample(s) were preserved at MSL

Type [ | 02%HNO3 Notes: Lot#t
[ o05%Ha (Hg samples) Notes: Lot#

‘E Refrigerate(Freeds Notes: A&wﬁu\r 8-/
Notes:
| Date/Time: _¢ I3 Voo hs

MSL Data Package Page 109 of 109
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