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BATTELLE MARINE SCIENCES LAIRORATORY
1529 West Sequim Bay Road
Scquim. Washington 98382

(300) 6814564

Washington Closure Hanford

Mesenic Spectation Study

SHGODTTO9. SDGOVTRO9, and SDGO92 300

Recenved  Collection Analysis Analytical Percent Toral
MSL Code  Chent 1D SDG Date Date Date Batch ID Dry Wt AsB DMA MMA W iy
He g mey dry HEg [5G ne e diy
dry wt wt dry wt. dry wi. wt.
Victhod Detection Limit (MDY 012 (003 0onT ol ¢l
2OX1-186 JI9476  SDGOYTTDY 0971109 090309 120209 {20209-1L.CDRC  27.6 00796 0005 1 0.278 00lo4 037y
2O81-188 J19477 0 SDGOYTTO9 0911 0% 090309 12:0209 120209-LCDRC M2 00271 0005 U 0.007 U ooty 0491
20981-189 JERT - SDGOOTTOY 0911 09 090309 120209 [20209-LCDRC 434 00021 0005 U7 0007 U 00116 10256
2081-191 JIG486  SDGO9TTOY 0911 09 090309 120209 120209-LCDRC 340 00319 0005 U 0007 U aoru (0330
2981-193 JIO497  SDGOUETOY 09/11 09 090809 120209 [20209-LCDRC 344 (108 Q00s U 0007 U 001y "i2°
J0K1-196 J19496 - SDGO9TIOY 09/11-09 090809 120209 120209-LCDRC 26 6 .276 0.005 1) G007 U 00y 0.208
2UK1-198 JIO4BT  SDGOYTIOY 0978109 090809 120209 120209-LCDRC 326 0.0296 0005 U 0007 U DOL06 (0523
JUKLE-200 JI94BR - SDGOYTTOY 091109 090809  12/02:09 [20209-LCDRC 193 00113 0005 U 0007 U 00l11s (L0347
29%1-201 JI94C8 SDGOYTTOY 09/11:09 090909 [2/02/09 120209-LCDRC V1.0 0.0709 0005 U 001%6 0.0150 (1110
2981-202 JI94C9  SDGOITTOY 0971109 090909 12/02/09 120209-LCDRC  15.0  0.0313 000 U 0007 U 00ty 0033l
20K%1-203 JI9S03  SDGOIIROG 09/18/09  09/10/09  12/02/09 120209-LCDRC 311 0848 0005 U 0.007 U 001 U 107
2981-204 T19504  SDGO9IR09 0971809 09/10/09 {20209 120209-LCDRC 379 0.0313 0005 U 0007 U 001U 00533
20K1-205 JIGSR1  SDGO9IRO9 09/18/09  09/10/09 120309 120309-LCDRC 423 0.00784 0005 U 0.007 U 0.01 U 0.0298
29K1-206 JI9SRO - SDGO9LIROY 09/18:09  09/10/09  12/03/09 120309-LCDRC 345 0.0363 0005 U 00156 001U (1669
2981-207 JI9ST2  SDGOYIROY 09/18/09  09/14/09  12/03/09 120309-LCDRC 36,7 0.0444 000s U 0007 U 001U 0664
2081-207DUTE - J19ST2 SDGO9IROY 09/1809  09/14/09  12/03/09 120309-LCDRC 367 0.0445 0.005 U 0007 U 00104 00669
29%1-208 JI9ST3  SDGOYLIROY 09718409 09/1409  12/03:09 120309-LCDRC 402 0.0155 000S U 0007 U 001U 00375
2981-209 JIOSYO  SDGO9IROY 0971809 09/15/09  12/03/09 120309-LCDRC  37.7  0.0223 000s U 0007 U 001U 00443
2981-210 JI95X9  SDGOYIRGY9 09/18/09  09/15/09  12/03/09 120309-LCDRC 322 0.0451 0.005 U 0.007 U 0.01 U 0.0671
2981-211 JI9609  SDGOYIRO9 09/18/09  09/1509 120309 120309-LCDRC 329 0.0279 0.005 U 0007 U 0.0 U 00499
29K81-212 JI9610 SDGOYIR09 69/18:09  09/1509  12:03/09 120309-LCDRC 3R8.7 0.0122 0.005 U 0007 U 00118 0358
29R81-213 J19629  SDGO9230Y 09/23:09  09/16/09  12/03,09 120309-LCDRC 347 0.0220 0.005U  0007U 00130 00470
2981-214 JI9628  SDGOY2309 09/23/09  09/16/09  12/03/09 120309-LCDRC 289  0.046] 0.005U 0007 U 001 U 068t
2081-215 JI9639  SDGO9Y230Y 09/23/09  09/16/09  12/03/09 120309-LCDRC 239 0.0395 000s U 0007 U 00ty noels
20K1-218 JI9640  SDGOY23OY 092309 09/16/09  12:03/09 120309-LCDRC 29.7 0.0154 0005 U 0.007 1) 001 U (001374
2981-219 JI9650  SDGO9230Y 09/23/09  09/17/09  12/03/09 120309-LCDRC 36.0 0.0249 0.005 U 0.007 U a0ty 00469
2981-220 119649 SDGO9Y2309 09/23/09  09/17:09  12/03/09 (20309-LCDRC 292 0.0690) 0005 U 0007 U 001U 00910
29K81-221 J19660  SDGOY2309 09/23/09  09/17/09  12/03/09 120309-LCDRC 32.0 0.0587 (0.005 U 0.007 U 0.0121 0.0828
2981-222 JI9659  SDGO92309 09/23:09 091709 12/03/09 120309-LCDRC  28.7 0.131 0.005 U 0.007 U 0.01 U 0153
QUALITY CONTROL SAMPLE RESULTS Average 317
Method Blank
Blank R1 SDGOITTO9 09/11:09 12.02°09 120209-LCDRC 0002 U 000U 0007 U 001U NA
Blank R2 Multiple 12/03/09 120309-LCDRC 0.002 U 000U 0007 U 0.01 U NA
Standard Reference Material
DORM-2 rl SDGOYITT0Y 09/11.09 12/02/09 120209-LCDRC 4.5 0.0407 0.007 U 001U 146
DORM-2 12 Multiple 12/03/09 120309-LCDRC 12.7 0.203 0.007 U 001U 129
Certified Value 16.4 NA NA NA 18.0
% Recovery 88% 8%
% Recovery 77% 72%
Blank Spike Results
LCS RI SDGOYTIO9 09711 09 12/02/09 120209-LCDRC 202 2.08 2.00 402 10.1
[LCS R2 Multiple 12/03:09 120309-LCDRC 1.97 1.9 201 3.%7 975
Spike 2.00 2.00 200 100 100
% Rec 101% 104% 100% 1H00% 101%
Yo Rec 98% 95% 100% 97% 98%
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BATTELLE MARINE SCIENCES LABORATORY
LS29 West Sequim Bay Road

Sequim, Washington 98382

(360) 6X1--4564

Washington Closure Hanford
Arsente Spectation Study
SHCOVT TN SPDGU RO and SDGOY 2309

Recerved  Collection Analvsis \malvtical fereent Totad
MSEL Code Chent 1D SDG Date Pate Date Hatch 1D Dry Wit A2 DMA MMA A Iv
P edry puy neg pey dry
dry wit wit dry wt. dry wt. wi
Vethod Derecnion Lot (MD) 0002 [IA] (007 Xt Cul
Replicate Analysis Results
2981187 TOSVO  SDGO9TTO9 0971109 09:03.09 120209 [20209.1.CDRC 322 00327 0008 1) 0007 1 00102 1549
2981-IR7DUE JI9SVO SDGO9LTOY 0911 09 090309 120209 [20209-1.CDRC 322 00298 H00s U Q007 Y 0.01 U 00513
RPD 10% NA NA NA 6%
2981-207 JIOST2  SDGOYIS09 091809 091409 120309 [20309-L.CDRC 6.7 00444 000s v 0007 U aoru 0664
29R1-207DUE JI9ST2 0 SDGO9IROY 09/18:09 091409 120309 120309-LCDRC 367 00445 0008 v G007 U 00104 00669
RPD 0% NA NA NA 1%
Matrix Spike Accuracy
2981-18S JI9ST9  SDGOYTIO9 09/11:09 090309 1202:09 120209-1 CDRC 26.4 00951 0005 U 0.007 U 0.01 U 017
2981-1%5 MS 249 042 1.82 414 NN7
29K 1-185 MSD 295 0.20 126 189 &30
Spike Amount, MS 243 NA NA 487 NA
Spike Amount, MSD 235 NA NA 4.69 NA
"o Recovery, MS 99% NA NA 85% NA
% Recovery, MSD 117% NA NA 30% NA
RPD 17% NA NA 6% NA
2981-210 JI95X9  SDGO9IKOY 09/18/09  09/15:09 120309 [20309-1L.CDRC 322 00451 0005 U 0.007 U 0.01 U 00671
29K1-210MS 2.06 0.17 095 3.04 6.22
298 1-210MSD 2.06 011 0.49 2.91 337
Spike Amount, MS 2.08 NA NA 410 NA
Spike Amount, MSD 2.08 NA NA 411 NA
% Recovery, MS 98 % NA NA 74% N NA
% Recovery, MSD 98% NA NA 71% N NA
RPD 0% NA NA 1% NA

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

Arsenite (H or As')

B . . 1.8
Total [norganic Arsenic = As

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

Cal = Calculated Value

' Method detection limit (MDL) for AsB caleulated from instrument detection limit
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 Outside Method DQOs for Blank Spikes (£ 15%%), MS/MSD (= 25%,), SRM (=2 25%0) results

* Outside Method DQOs for Duplicates (< 25%)

Page 2 of 2
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BATTELLE MARINE SCIENCES LABORATORY

1529 West Sequim Bay Road Washington Closure Hanford
Sy, Washington 98382 Arsenie Spectation Study
(30t 68 1-4564 SDGOYTTOY, SDGOY1R09. and SDGOY2309

WET WEIGHT TABLE

Received  Collection Analysis Analvtical Percent Toral
MSE Code  Chent 1D SDG Date Dite Date Batch 1D Dry Wt AsB DMA MMA As As
peE wet pge'g neig ng/g wet perg wet
wt. wet wit. wet wit wi. wi.
Mothod Detection Lunit (MDY 000063 ! 0.002 0.002 003 Cal
298 1-186 119476 - SDGO9TLOY 09/11.09 090309 120209 [120209-LCDRC 27.6 0.0220 0002 U 0.0768 0.00453 0103
2981-1X88 JI9477 - SDGOYLIOY 0971109 090309 120209 120209-1.CDRC 302 0.00%17 0002 U 0.007 U 0003 U (XIS
20981-189 JTO487 0 SDGOYLTOY 09/11:09 090309 1202409 120209-LCDRE 433 0.000869 0.002 U 0.007 U 0.00502 00149
2981-191 JI9486  SDGOYEIOY 09/11.09 090309 [202:09 120209-LCDRC 340 0.0109 0002 U 0.007 U 0003 U 00299
2081-193 J19497 0 SDGOYTTOY 09/11.09 090809 [202°09 120209-1.CDRC 344 0.0361 0.002 U 0.007 1) 0.003 U [ZXIARY)
29R1-196 HO406  SDGOYTTOY 09/11/09 090809 120209 120009-LCDRC 266 0.0732 0002 U 0007 Y 0.003 U (0922
2981~ 198 JI94B7 - SDGOYLLO9 09/11:09 090809 120209 120209-LCDRC 326 0.00965 0.002 U 0.007 U 0.00345 00221
20K1-200 JI94BE  SDGOYT109 09/11.09 090809 12:02/09 120209-LCDRC 193 0.00218 3.002 U 0007 U 0.003 U 00134
29%1-201 J194CK  SDGO9TTOY 09/11,09 090909 12:02/09 120209-LCDRC 11.0 0.00777 0.002 U 0.00204 0.003 U 00135
2981-202 J194C9  SDGOYTIO9 09/11/09  09/09/09  12/02/09 120209-LCDRC 150 0.0047} 0.002 U 0.007 U 0.003 U 0.0237
29K1-203 JI9503  SDGO9IROY 09/18/0%  09/10/09  12/02/09 120209-LCDRC 311 0.0264 0.002 U 0.007 U 0.003 U 00454
2981-204 J19504  SDGO9IRO9  (9/18/09  09/10:09  12/402/09 120209-LCDRC 379 00118 0.002 U 0.007 U 0.003 U (L0308
2981-205 JIOSRE - SDGO9IRO9 09/18/09  09/10/09  12/03/09 120309-LCDRC 423 0.00331 0.002 U 0.007 U 0003 U 00223
2981-206 JT9SR0O - SDGO9IROY 09/18/09  09/10/09 120309 120309-LCDRC  34.5 0.0125 0.002 U 0.00538 0.003 U 0.0299
2081-207 JI9ST2  SDGO9ISNY 09/18/09  09/14/09  12/03/09 120309-LCDRC  36.7 0.0163 0.002 U 0.007 U 0.003 U 100353
2981-207DUE - J195T2 SDGOY1RO9  09/18/09  09/14/09  12/03/09 120309-LCDRC  36.7 0.0163 0002 U 0.007 U 000383 00292
2981-208 JI9ST3  SDGO9IRO9 09/18/09  09/14/09  12/03/09 120309-LCDRC 402 0.00621 0.002 U 0.007 U 0.003 U 00252
2981-209 JI9SYO  SDGO9IB09 09/18/09  0%15/09  12/03/09 120309-LCDRC  37.7 0.00839 0.002 U 0.007 U 0.003 U 00274
2981-210 JIOSX9  SDGOYIR09 09/18/09  09/15/09  12:03/09 120309-LCDRC 322 0.0145 0.002 U 0.007 U 0003 U 00335
2981-211 J19609  SDGO9IK09  09/18/09  09/15/09  12/03/09 120309-LCDRC 329 0.00918 0.002 U 0.007 U 0.003 U 0282
2981-212 J19610  SDGO9IRO9 09/18/09  09/15/09  12/03/09 120309-LCDRC 387 0.00474 0.002 U 0.007 U 0.00446 00182
2081-213 J19629  SDGO92309 09/23/09  09/16/09  12:03/09 120309-LCDRC 347 0.00764 0.002 U 0.007 U 0.00450 0.0211
2981-214 JE9628  SDGO92309  09/23/09  09/16/09  12/03/09 120309-LCDRC  28.9 0.0133 0.002 U 0.007 U 0.003 U 00323
2981-215 39639 SDGOY2309 09/23/09  09/16/09  12/03/09 120309-LCDRC 239  0.00946 0.002 U 0.007 U 0.003 U  0.0285
2081-218 119640 SDGO92309 09/23/09  09/16/09  12:03/09 120309-LCDRC 297 0.00459 0.002 U 0.007 U 0.003 U 00236
29K81-219 9650 SDGO92309 09/23/09  09/17°09  12/03/09 120309-LCDRC  36.0  01.00%96 0.002 U 0.007 U 0.003 U 00280
2981-220 H9649  SDGO92309 09/23.09  09/17/09  12/03/09  120309-LCDRC  29.2 0.0202 0.002 U 0.007 U 0003 U 00392
2981-221 J19660  SDGO92309 09/23/09  09/17/09  12/03/09 120309-LCDRC  32.0 0.0188 0.002 U 0.007 U 0.00385 0.0316
2981-222 H9659  SDGO92309 09/23/09  09/17:09  12/03/09 120309-LCDRC  28.7 0.0375 0.002 U 0.007 U 0.003 U  0.0565
QUALITY CONTROL SAMPLE RESULTS Average il.7
Method Blank
Blank R SDGOILTO9 09/11:09 12/02;09 120209-LCDRC 0.0006 U 0.001 U 0002 U 0.003 U NA
Blank R2 Multiple 12/03/09 120309-LCDRC 0.0006 U 0.001 U 0.002 U 0.003 U VA
NOTES: Arscnobetaine (AsB)

t

Dimethylarsinic acid (DMA)

Monomethyarsonic acid (MMA)

Arsenate (V or As™)

Arsenite (1 or As')

Total Inorganic Arsenic = As'

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

Cal = Caleulated Value

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

Not detected at or above MDL shown

Page 1 of 1
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PROJECT:
PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY
AND PROCESSING:

QA/QC NARRATIVE

Washington Closures Hantord SDGO9 1109, 091809, and 092309

Arsenic Speciatton  Potal Inorganic Arsenic (T1A)

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

Fissue Homogenate

Tissue samples were received at MSL in three shipments on 09/11/09. 09/ 18/09. and
09/23/09. All samples were received in good condition (i.e.. no sample containers were
broken or leaking). Samples were assigned a Battelle Central File (CF) identification
number (2981) and were entered into the MSL sample tracking and project management
system.

SAMPLE PROCESSING INFORMATION:

MSL Code: SDGO91109: 2981*186-202 sclect #s
SDGO91809: 2981*203-212
SDG092309: 2981*213-222 select #s

Description: Freshwater Fish Homogenate

Collection dates September 2009

Laboratory arrival date 09/11/09, 09/18/09, 09/23/09

Cooler temperature on arrival 3.7,2.7, and 2.0°C, respectively

Extraction Dates: 12/01/09 and 12/02,09
Analyses Dates: 12/01/09 and 12/02/09

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+) following 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 (HPLC) 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 significant 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 tetramethy! ammonium hydroxide (TMAOIH). An aliquot of the
supernatant is subsequently analyzed for arsenic species using the [IPLC coupled with
the ICP-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 I of 3
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HOLDING TIMES:

QA/QC NARRATIVE

following tormula: wet weight concentration - dry weight coneentration * %% dry
wetght 7 10O,

NOTE: The data for arsenobetaine (AsB), dimethylarsinic acid (DMA),
monomethyarsonic acid (MMAY) are reported for information purposes only. The data
are quantitatively determined, but the MSL QA program only validates the analytes
requested by the client. The requested species of arsenic is the total inorganic arsenic,
which is the sum of the two inorganic oxidation states of 3+ and 5+ The other arsenic
species may be validated upon request. 'he quality control review below applies only to
the As' " data.

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 3-7 days after collection and stored at < -18 °C and then
lypholized. With these storage requirements the samples were analyzed within the 180
days from collection.

DATA QUALITY CRITERIA (DQC):

Range of Range of Achieved Achieved

\nalyte  Amalvtical  Blank msmsp  SRM o Replicate ) MDL
) Method Spike Spike R (ng/g dry (ng/g wet
ecovery (RPD)
Recovery Recovery wt.) wt.)
AsB HPLC/ICP- NA NA NA NA 0.002 pg/g 0.0006
DRC-MS ug/g
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 ug/g  0.002 pg/g
DRC-MS
As’” HPLC/ICP- 85-115% 75-125% £25% <25% 001 ug/g  0.003 ng/g
DRC-MS

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

DETECTION LIMITS:

METHOD
BLANKS:

LABORATORY
CONTROL SAMPLE
(LCS) ACCURACY:

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 tor 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 nug/g using the average sample mass and volume for these samples. Data
were evaluated and tlagged in accordance with the following criteria:

U Undetected at the MDL, MDL reported.

*  Duplicates outside the QC sample criterion.
p p

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 of 20 or fewer samples. 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 ot 20 or fewer samples. 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.

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 of 3
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REPLICATE
PRECISION:

MATRIX SPIKE
ACCURACY:

STANDARD
REFERENCE
MATERIAL:

REFERENCES:

QA/QC NARRATIVE

Laboratory duplicates were analyzed at a frequency of one cach per 20 field samples or
analytical batch. Due to an error, the duplicate for analytical batch 120209-L.CDRC was
conducted on a Washington Closures Hanford sample that was not selected for total
inorganic arsenic analyses. The value is reported for the purpose ot meeting the quality
control requirement. The sample did not contain detectable As'*: therefore, precision
was assessed using the matrix spike duplicates. Analytical precision was assessed using
the matrix spike duplicates and were within the QC acceptance criterion ot <25% RPD.

The analytical method requires a matrix spike at a frequency of one per 20 samples or
analytical batch. A matrix spike duplicate was atso added to provide a measure of
precision (as discussed above). Due to an error, the matrix spike and duplicate matrix
spike for analytical batch 120209-LCDRC were conducted on a Washington Closures
Hanford sample that was not selected for total inorganic arsenic analyses. The values
are provided to demonstrate the quality control was within requirements for this
analytical batch. The matrix spikes were within the QC acceptance criterion of 75-
125%. The duplicate matrix spikes for analytical batch 120309-LCDRC were just
outside the QC acceptance criterion (74% and 71%, respectively). The matrix spikes
were reprocessed, but resulted in the same low recoveries. The LCS was within the QC
criterion; theretore, the batch was reported. The data may be considered biased slightly
low: however, the sample concentrations were all within three times the method
detection limit. The data are not considered significantly impacted.

The standard reference material (SRM) Dorm-2 Dogfish Mussel was prepared and
analyzed with each analytical batch. The SRM is not certified for total inorganic
arsenic, but certified values are provided for AsB and total As. The concentrations for
these two species were within the QC criterion of £25% difference.

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

Gong, Z., Lu, X., Ma, M., Watt, C., Le, C., 2002. Arsenic speciation analysis. Talanta,
58:77-96

Mandal, B.K., Ogra, Y., Suzuki, K.T., 2003. Speciation of arsenic in human nail and
hair from arsenic-aftected 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

Page 8 of 52



26 jo 6 abed

| Jo | abeg LOO-V-ISIN ‘#dOS
60/60/60 JOHVIL L-g 182Z83i4 deaQ  pijos Jaylo ¢0¢Z-1862 . eu 60v6Lr
60/60/60 IDH'VIL l-g J9z9ai4 deaQ  pios J9yjo L0c-1862 EU 8oV6Lr
60/80/60 IDH'VIL i-g 18z9314 deag  pyos J8yjo 002-1862 BU 8ay6Lr
60/80/60 BHaW |-g 19z9311dedQ  plOS 1BYI0  661-1862 eu OAGELT
60/80/60 1OH'VIL \-g J9z3314daQ  puoS JaYI0 BBL-L86T eu 18610
60/80/60 BHaw |-g J9za314 deag  piios Jayjo L61-1862 Bu SASGBLT
60/80/60 IDH'VIL }-g J9zaa14 deaQ  pnos sayio 961-186¢C Beu o6¥6Lr
60/80/60 BHan l-g19za21ydsaq  plosJaUI0  GBL-186Z eu EASELP
60/80/60 BHaw |-gJ9zaai4 deag  pijos Jayjo ¥61-186¢2 eu PASBLI
60/80/60 JOH'VIL \-g 19za314 dsag  pios Jaylo £61-1862 eu L6P6Lr
60/£0/60 BHan L-g 18z9314 daag  pios J9Yl0 Z61-1862 eu LAGELr
60/€0/60 IOH'VIL L-g 1929214 deaQ  pijos 18I0 161-1862 eu agyeir
60/€0/60 BHan }-g J9zav1g deag  pios Jaylo 061-186¢ eu CAGBLT
60/£0/60 IOH'VIL }-g19z9314 dea@  pios Jayio 681-186¢ BuU 18Y¥6Lr
60/€£0/60 IQH'VIL l-g19z8314 d2aQ  pljos 1ayi0 881-186¢C eu LIVBLT
60/£0/60 Braw L-g Jezaaig deag  pnos Jayjo L81-1862 Eu ONGELr
60/£0/60 JOHVIL \-g 1923314 deag  pIoS Jayio 081-186¢2 eu IR
60/£0/60 BHaW L-g J9zaa14 daag  pnos sayjo S81-1862C eu 618611

ajeqg siajaweled pajsanbay uoes0- abeiolg xR 3po) 3j|eney uonduoseq aug Qa\l Josuods
uono3onH
plojuey ainso|p uojbuiysepp waloid

§95+-189 (09€) ‘Hd ueyebopy :esubisag uibo

Z8ERE uojbutysep ‘winbag Gl ‘yoeg

peoy Aeg winbas iSem 6261 6002/ L/6 :PRAIBIBY BleQ

Aiojer0qe s80ualos suuew 1abiaquspuelg Jabeuepy aloiy

e fosemeng vy | S NI9O1 31dINVS

BMUYTION Dded

alsed




Z5 10 0t 9bey

L40-33-HOM
] ore p NOILISOdSIa
Hrtd g posedsia POy (rsodsiq | A'1dINVS TVNIA
NOILDJAS
*hiera L Ag poniasoy | AMOLVEOGV']
Aporsno Buryes oneooy abeioys wioy seydures
8@%5&9%&83% ELMQ woy duiLeeq 1 paois/hg ?._83_— awtg preq wouj paaowmzy/Ag paystnbuyay
soidues aA0Wwa! o} oigereARUN Jrdweg
ﬂ.na.&ul.ﬂm ‘0P O AN IS 1en czuchiBe 1o \0{ poaowy/Ag paysinbutfs
prabeia
g I woi4 panoway/Ag paysinburay
spvbt] amug=1q -
ey »\\
rO-0 <3
ey - A
”ﬂﬂm VQ VV g NG % _ w _ m w /A" v»t»o»ﬁ@ \ Q / \WE_ 1o1eq W 101§ PIACWIY/AG Paysinbuay
e J ?J 7
" — \org/v_TIOVEOLS omvmu%_ Svi Wl Sve Wjgn IV
awutg Prq uf PUNIS/AY PIAIINY anjmeq woiyg paadiiayAg poysinbujay|
o XN SNOLLOMULSNI 1VIDAdS SweN yapd/udis NOISSASSOd 40 NIVHD
X Syo Lol¢ b | anosusnio |5F7 7 BC7 siceir
sunj oydweg aeq sdureg « XLOBRW ‘oN jdureg
€Ly - Amasayy
W01 Vd SISKTVNY J1dINVS
Aq Kmasspy
Karapg
awnjo
Two9 1°A
. (shsueIn0)) jo -oN wHSI4 40 QISOdWOD XIYLVYW. TZITHS
. Jr————y 33e101g J0/pur Suypury jeads
o uopEAIIsILy IN
Wéf.znmﬁ\mgi: JTINVS ATAISSOd
- ~ - , Rl V/IN S30UBLIG JULIRI JfPueg
'nG88YM226 14.Y 4 XA Frorr10wa "ON ALI20034 NP0 o1, pooays
X3qad 0259040534 8£91-T4 \«QQ - Wﬁ\ — QQ §
juduays Jo poyR YOO "ON %00q307] PRI ﬁ ‘ON IR ]
RS *\N 811-0Y LITTI LT NOIDUNLS SINSSLL - VHEIY 91 JO 1wauodwo)) J9ATy ErquInjo))
ske a sy ON 4YS uopwro] ujlanieg uopRu3ISIQ 159101
HI "dINSSTA 889%-SLE YINSSTA NVOL [~ V.2 4 “ .§
punosEming wvieq \h@ 3P0J 34 10)RUIPI00]) 193401 ‘oN JuoREIPR L, 121007 AlRGWI0)) w,: o))
T . 1 &&— 0S8-811-O4 LSEANOT SISATVNY A TJINVS/AAOLSAD 40 NIVHD PlojueH 3.1ns0[) UOIZUIGSEAN




ZG 40 1| 9bey

110-33-HOM
NOILISOdSIa
sl £d posodsia poyiaw 1esodsiq | ATAINVS TVNIA
NOILLDAS
Juierd L A poaosy | AMOLVEOEVT
XB Qc el SN oy DU L o ”»
112 Butye: uonesor aBesors woy sepdwes
Parowey seddiyg “ebesors PRNIAL0D woy AUy meq U] pOIS/Ag) PIAIISY awi] preq wely porowy/Ag vua—;:vc:um_
sardwes enowai o) aygepeaeun aydweg
!.u“.w“” R L LT NP WY R Y preq awy oreq wos] pasoway/Ag voﬁ.:?.’ﬂ—_
oo, XA, 6%y B S q
i O 15k o woly paaowny/Ag pogsmbunjsy
rbry wniga i
s wmigesq SNHOIM NVYNNVHS
oy-v uny oreq g Poar 2d/Ag paysinbunyo
i ﬁ\: NOSNHOLN T39y§ols a3IND01 Sv3
N_N.M.MMM w&\ Q\ 11 /2re] 1 P 11 1eq Wo14 pasowdy/Ag paysinburtjoy
Sva Y3 e PR Py VS
- JOVIOLS a3ax no L NN% m
(o8-8 S/t \W:wuum :m_me.ﬁ_m € PIAIOY| w ._\\Smmu w da0ury/Ag u—_mw_:ci_u
o XUIBQN SNOLLDOALSNI TVIDAdS sawmeN yupgrudig NOISSASSOd 40 NIVHD
X X Sha) 0/¢ b | anosuanio |PB7 /86z ewverr
. oaun ) Jdweg aeq sdueg » XUIEW ‘oN 3[dureg
- SISA'IVNY 3 1dIAVS
-sposwxop|  omomy
wnewory) | orwBow) moy
aunjo
TWO9 Twgt 1A
. o (s)13ugm300)) jo -oN «HSId 40 TISOdWOD XTHLYIN. IZTTHA
3
prT———T 3dwi01s Jo/pue Jurpury jepadg
4/ O/d
2
a7y ¥ 100y oneAiIsg V/N
) SONUYNTWSAYVZVH T1dNVS ' 141SSOd
. m w m #N N Au Nﬂ N .QWMAD& . V/N $S35U919G SuUrRp 3jjdueg
Q ‘ONTitg 21vV/3uipe Jo g “ON AMRGOA] WSO , 0], pouaigg
X3 a3ad 0259040s3d 8¢€91-T4 — — % ;
JURUAYS Jo PORIIN YOd "ON }00q30T] PPIY } \ Q Q \.@ Soz 197D N
£ .ﬂ\ | 311-0% 137714 L1 NOFDUNLS SINSSLL - VEADY 941 JO 1U3UGdWO) J9ATY e1quIm|o)
. ne FEETTY
S %& Q mv oN AVS uopIvd0’] aujjaweg wonTRIISI( 319104
R« HI “4INSSTN 8894-6L¢ ANSSTN NVOL ol .,%.. ’ <<
panolsnin] weq P03 1Hd 10)euTpI00)) 191044 ‘0N Juogaap) 19%)80)) Auvauie) 3 103330y

T o T stey| SLL-8IT-DY

LSANOTY SISA'TVNY ATdINVS/AAOLSND 40 NIVHD

P1OJUBY] 3INS0]) UOIUIYSE AL




26 jo Z1 abey

LLO-33-HOM
NOILISOdSIa
k| fa petodsiq PO tesodsiq | A1INVS TVNIA
NO1LD3S
awjaeq ML Ag peaasay | AAOLYVIOEV']
MU S e dvy v g
Aporsna Bune; uoneaoy abescrs wiay sejdwes _ "
pesowas saddiyg ‘8Besors paanuos woy “La L POISIG Pontaosy HiLrrg 0 PR/ pausimbmiy
saydwes eaouses o) reaeun
..xi”wv“m Py ...eﬁ.m_... . a.”MQx_._.,mm.. awtyaeq g preq 1woag paroway/Ag voﬁ:_vSL
Poabea] 5 \ % % }a
Hnﬁ_h 8:% m % awtfsreg woly paaowany/Ag paysinbniay
spmbe -
s amac-5 QSNHOT NVNNVHS
avey wi Y/Ag paysinbunoy
—— / NYD Y 0 k) o] g
i . u1 pose ! : wolf paAcwny/Ag paysinbunjay
PoS=0S
@ty Loie b SO 1S
IR
1o5-§ Lo/t \WE_H\WM% Vi0Ls Omm..%_mhw\w‘ﬁ“gs sus Snn“ JEE.._ Aowy/Ag Thbug
o YUIEN SNOLLONYLSN] TVIDALS sure N jugudig NOISSASSOd 40 NIVHD
A oo\t Lo/¢ )P | anoswanio k&~ /& GZ onseir
] sqdweg e sdureg o XLDEW ‘oN ojdweg
£eye - kmamy SISATYNY ITdINVS
-NOt9i Y43
Aq Anasapy
HKpaw
JUNJO A
)
(sMeumzo) jo ‘0N «HSI14 40 AISOIWOD XTILVIW. TZITHS
_ 33w1015 Jo/pur Juypuey repads
‘ JaupEyno)) jo adiy
HOTRAIISALY VIN
araayg
SOSNHVIWIA/STAVYZVH TTdINVS T TAISSOd
‘ 0 p Tf o o V/IN -  s30Udpg Surepy affateg
¥pé 884226 h?ﬁ ﬁl&E me oNadosgammo | o1 paayys
X3 qad 0259040S3d 8€91-13 *_ - _ m - 1 ]
13RUaIYS Jo POy YOO ‘ON X00Q307] PRI \ QQ Q QQ\‘ ON 18290 91
i
- oduio)) 19Any Biqunio)
a1/ _# S1-0d SSYOUYD L1 NOIDUNLS SINSSLL - VUL 24 JO 1udu
w%&g mv ’ mM "ON 4YS woned07] aufjaweg uoIRUBISA(Y 3231044
ﬂ\ A} N .
WANSSTN 889%-5L¢ ANSSTA NVOr V. pr §
punoiswing wieq *m P00 P1d t.-.sm.heanwﬂo_z‘_ "ON JnoyaIpP PEIu0)) AasaWo)) ﬂ .,*..e o)
se
T g0 T &..__ 1S8-811-0¥ LSEANOTA SISATVNV A TdINVS/AA0LSND A0 NIVHD PI0juBH 2.INS0[D) UO)IUIYSBAL




ZG 1o ¢| abey

L10~33-HOM
NOILISOdSI1a
L A8 posodsiq pows resodsia | ATAINVS TYNIA
NOILLDJIS
auut} /a1eQy amy g prasy | AVOLVIOLV]
xooggﬂc“w_xcﬁﬁoo_ MME.Bm .ro._ w&Q.EMm ] preq u] puorg/Ag vo:uouu_ aun ereq wo1{ paaowayyAg paysinburiey|
1993S abesois peyonuod way
e s o e s muyomg nmostared  wwyomq  usapmousys entar
prtr1- ZSA/ tory Y
e us‘“ @ ) Mty aunareq wou parowang/Ag paysinbupry
spwbr 3 umaa g C
s g oAy 7y~ NOSRMYNHSorr
(O=0 2
— i cuz:c.a%ﬂ:m (Al ~aopyols aanoo1 sva
qum..o_m \ a/ \%!_Esna ’ A u d paadoy \m\\ \ / a1 oveq wos parowsy/Ag pausinbuiay)
maUPIs. IS <ol n Y 3OViOLS Dm!%mﬁmm% T (Q\“l\r \:M ogmwwg‘#(
1o =$ Last aun | eq Ul pao1g/Ag paAadd aunj preq 4 paroltiay/Aq pdysinbuiay
« XL SNOLLONYISNI TVID3dS saeN Jug/udg NOISSISSOd 30 NIYHD
% X oell b0/¢)b ]| anosuanwo | 537786z e
sty )chureg e a(dureg « XLORI ‘oN djdureg
Norot SISATVNY ATdNVS
sposmxoy|  onwary
umworyy | otueon) moy
no
Twy g | JHRIOA
i o (s)J2umyuo) jo -oN wHSIA 40 AISOdHWOD XTHIVIN. TZFTY 4
prE———— 33s101g 10/pus Buypuey [ridadg
4/D D/d
UOJIEAIIS,
yzaany B 2 o) n d V/N
SHUYHNTI/STIVZVH T 1dINVS TT19ISSOd
72 y L e \Z SIUIOS JuLe ey
c m m w w N o .D %.ui.. e "ON AMdos g ANSPO o paaamqs
X4 qdd 025904Ds3d 8€91-13 m\ 8 — — V4
JURNAYS jo POPRI YOO ‘ON Ro0qao] ppPRIY \ QQ I w \NZ 199D 39
63 % 811-0¥ SSYOUVO L1 NOFDANLS $aNSS1L - VIO 241 JO 1wsuoduwio)) JoAny BIqUI|O0
Q%NQ St v *ON AVS won 0] Bujjaweg uopEmBIsI( 1931014
Hf “YANSSAN 889¥-5LE ANSSTN NYOr al ”%4, i <k
punossuin] w1sQ M6 oy 1015U1PI007) 1331814 -oN JuONGHIL, 1607 Axvamo) u 103100
T 0 T &a_ 6LL-811-DY LSANOTA SISATVNY ATJINVS/AAOLSND A0 NIVHD PIOJURH 3INSO]D) UOIZUIYSBAN




26 10 1 abey

L0-33-HOM
NOILISOdSIa
*upra Aa poduq PouIaW frsodsis | ATINVS TYNIA
NOILDAS
awty e oo amL Ag poawssy | AYOLYHOEV]
1SN Buye; co;ﬂoo_ oam.-oﬁ 59
:&aEmm
Parowse; saddiyg “aBei0)s payoanuos wo " aul} pPreq u] pauoIs/Ag vo!uoud- aung preq wou{ paaoway/Ag voﬁ.:v:.:uL
Saftres arouss o) oKeneneun Jorchues
- ..s.“hﬂu RULU R TS TP 'be aun e up punIS/Ag vo>_33_— R g oreqg woi4 paAoway/Ag vo__n:.w:._uL_
= P eritto
ompa] L wneg il paaowang/Ag paysinbunga
winbr | LmigL1g -
s amug-Sq
ey L unioeq uj pas _m\? poAT ux\m\\\ W!: Larq Z%@F»@ mao_uk
Eaad B
VN S 3OYAOLS QD01 Sv3
“Nm...o_m _ ?_SB mzmﬂﬂ. 7 vuz%\& \\?_._\“M_ V Wwolj paAowtdy/Ag poysinburys;
mas-3S Laelb v 3oyuoLs aIRTOT SVE D borehv g ow
s of b s..:)mﬁo U] pI0IS/Ag Paalanay ek sunjmeq \aEuz\Ammu vu.Mu:viL
« XIDeW SNOILONNYLSNI 1VIDAdS suweN ~=_..._\Hw_w NOISSASSOd 40 NIYHD
X Y OG i bo[Cl/L | anosuanio | 687 - 78CZ teverr
: sunj adureg e ajdureg « XLORN ‘oN 3]duseg
—— SISATVYNY FTdINYVS
- SPIOS u1 X3 NuIErY
amimongy | snadou] o]
09 TSl unieA
. 0 (sJaupmne) jo o wHSI4 40 AISOIWOD XTYLVIWN. TZITHT
prom———Ta 331015 J0/pue Sunpury wpadg
/D o/d
- e to0> UonN¥ALSIIg PN
. 2(!5&325: ITdAYS T191SSOd
‘ g m G Q ._NN N m %Xcm B VIN T " s30u310g JuULTERy JjPURY
N i 21v/3upps] jo qiiq ON ApIG0.] MNSPO 0], pRAaiyy
£
pefict 07§90¥0s3g 8¢€91-13 \ﬁ\ — 17 — QQ -
P UANBATKS JO pogrR YOO ‘ON %00G307] piJ \ Q N_I\ w Q\\.ez 129D N}
%\ﬁ% 811-0d SSYOUVYD 81 NOTDNNLS sanssl] - VYEDY 241 JO uauodwo]) 19ATy w1qumio)
A ‘ON VS nofe0] Bujlameg wopTu3yRQ 1N9}0
skeq sy v o
HI "HANSST 889-SLE YANSSTA NYOI QU4 SN
punolswing Bivq —~Ab  2pod2ud 10)¥NIPI00)) 33304 g ‘ON FROYAIP L PYUO,) AUPGWO)) ﬁ U a Lo
T jo T sw| 68L-811-DY LSINOTA SISATVNY ATdANVS/AAOLSND 40 NIVHD PA0JuBH 31ns0[) UOIBUIYSEAN




2610 61 abey

L110-33-HOM
NOLLISOdSIa
Juniaeq Ag prodng poys esodsiq | ATAINVS TYNLA
NOLLDES
unj g AL Ag poaoay | AYOLVHOHV]
: uawd
Aporsno Buyey ﬁmﬂ_ egﬁ.mﬁnw..iﬂm autRveq U] poig/Ag v..;.axz— amymeq wou paroway/hg 33%_.__L
panowe, seddnig “ebesors penanuco woy
190-X sapdiues eAowa: 0} eiqerreaeun Jeydueg E uf pasoIS/Ag paA auny req Wwo13 parowy/Ag pogstnburs
wounebs pu g
Pt A 6O \\m«vlv\d
.uhw_h Sun ) _ .1 aunimeq ol f paAowy/Ag paysinburpay
spmbry wrug-1q , “— \ g
o o i NOSNHOTTINNYHS —¢35v¥0LS aIn
st &\Q\\?_ LArg z% N 4193 AR [[fraumma (S wog parownykg poysnbuy
PeS=0s rﬁ\& I 7 ‘0\ ag. N g
FmpeS-3s \ %/L W0 uw_
= A m sufang Y4OLS m.m&wgm %3._ WY np oy \/ﬁ.ﬂwﬁﬂgg»%g:ﬁ_
o XUIEN SNOLLONYULSNI TVIDA4S someN Juug/udg NOISSASSOd 40 NIYHD
™ ot bo/e/b | anoswusnio e/ /REE znseir
ouny, 3jdureg AeQ spdureg « XLOEW "oN ajdureg
et - kmampy SISATYNY FTdNYS
‘NOE9I VdI
Aq Ksnanpy
Kipow
JWNjoA
(s)asuminn)) jo “oN «HSI4 40 QTISOdIWOD XTILVYW., TZ3TY4
! 33w.10)g 1o/pur Juypusy [epadg
B 2ammyao)) jo 2dL)
. BOPRALISIIY VN
SYUYWIU/SAIVZYH TTdNVS ITHISSOd
- v T R B VIN T T T Tsaousiog suwrepy ofjaueg
O Q m m w #N N o N?&Eﬂuﬁb& poma "ON ALIJISLJ MNSPO o], peaaiyg
X3 add 02590¥053g 8691-T9 _ — _ I C/]
juAnunays jo pogP YOO "ON R00q3o] PRIy \ QQ @ “ ON 18990 3]
y
7 - YOUVD 81 NOIDANLS SINSSI], - VYEOY 3P Jo Jusuoduso)) 19Ary e1qumio)
12237714 811-0d SSYO BINOIOUNLS S
skeq sp g N avS , TRBRY)
HINSSIA S8H-SLE YINSSINA NVOL Y
punossuin] ©vq Mb  po)Pug o aﬂ_ﬂ.noo 1391014 “oN INONOIP]. P70 Auvamoe) % 10351100
T o T ot €S88110W ISANOTA SISATVYNV T 1dINVS/AQOLSND 40 NIVHD PIOJUBH] 31NS0]) UOIFTIGSEAL




26 10 91 abey

LLO-33-HOM
NOLLISOdSIaQ
i Ag posodsi PowsI tesodsia | ATINYVS TYNIA
NOLLD3AS
Mg ny kg poaraong | AHOLYHORY
‘8| 0) JuBUIdYS 1] SBIdues Jo
fporsno Burye; uoneaoy abesojs way serdwes Futfaeq U] PIOIS/AY PaAI0y g mieq wou4 parowsy/Ag Eﬁ_sas_i
perowe sadds “sberrs payanuco uay
womsone s SeRUES Snow, of egeneneun sadues g pieq sung g woa4 paroussy/Ag vo__m_%s_s__
H.”.u_ﬂ N 24 WQ\M\\% & b
il LARa pese Wl parowray/Ag paysinburpay
spmbey amx1a 1 Tl
.?!mu!.MMmm NO NHOf z<.zz<:m
— _ i wouj pasousay/Ag paystnbunjay
- m b &J JOYHOLS ADO 3
s §\ \&!._ Laeg ] PRSI porizaay] 4/ Q\\W@H\msa wozy4 paaowsy/Ag poysmburioy
e bok/b e3ovuOLS o% _lelb \w% oy .M“ _
s S} ampseg U] paxns/Ag paara Stht g \..N:.._ >§ux\>%uh:w_= 1oy
o XUIEW SNOLLOMAULSNE TVID3dS saweN Jupigudis NOISSASSOd 4O NIVHD
Y A St Lo/g )y | anoswanio | 767 784Z ssreir
awj ajdureg (] ojdureg » XLIEW "ON 3jdureg
woto1 SISATYNY ATJINVS
ssppsu ] onemy
warwosg) | swou] o),
L
Tuo9 gy oA
. 0 (s)aamEyuo)) jo oy «HSI4 40 AISOINOD XTNLVW. TZTTYS
33e101S 10/pue Jurpuey reydadg
J3ueyuo)) Jo adL
o o uEwo)) Jo ad4 g,
g S UONEAIINIG YN
_ SXNYWIWSTAYZYH TTJNVS TT19ISSOd
e dN . N@. _h %x 'D L o ) vN T $30UISG dUUE dfjoneq
c c m w w N G 1 jomg ‘ON AMIIG0I4 AISHO , o], praagg
X3 ad4 0Z$90¥0S3d 8£91-1d —_ P g _
, yWAIYS JO poRIW YOO *ON %100q307] PPI4 Nﬁ \ QQ \ ,\® 3 *ON 3599 39)
&33P 811-0¥ LITTI4 81 NODUNLS sonss1] - VHEOY 2 Jo usuodwio) 19any eiqumio)
S %NQ mv ‘ON AVS "o’ aufjauisg uogwuaisaQ }>3t0.4
HI "MANSSTY 889¥-SLE WANSSIN NVOSL oW.p ) -
panoisuin | 3| \h@ pod Pud A078UIPI00]) JXIjesd ‘ON ORGP L PN Auvdwo?) ﬁ Hw ..KK»—...U
T30 T u?__ 88L-811-Dd LSANOTA SISATYNY A TdINVS/AAOLSND A0 NIVHD plojug 31nso[) WOIBWYSBAA




2610 2| 9bey

L10-33-HOM
NOILISOdS1a
aun | meg g pasod
i L PORIW fesodsiq | ATAINYS TYNIA
an NOILDAS
i eq L Ag paadoay | AUOLVIOEY'T
‘Q€) ) JUBRLICIYS JO) SAAWES jO
kporsno Buniey vonesol ebesols woy serdues g areq u] PRIOIS/AG PIAIINY| ;] e twoug paaowdy/Ag paysinbumyoyl
peacwal jeddiyg "ebeiojs pepcsuoD Woy
E.Qu.lwum seydwes arowe 0} BqepRARUN JaIdWES A Aeq U] PI0IS/Ag PIa1axa | g arq wousg paaowayAg voﬁ:_cs_uz_
Do @A 6T o ,
et e s = J D P A e
a....m..amm,nm - Of NYNNVHS
3»6 aun ) preq 4 paaoway/Aq paysinbms
g -,
M“Hm &Q \ yw\?_ LG NOSNH®T ¥ H 8oy %\ a(, \?_ SS%OFNEW Wu¥> ox}%v‘.m:vﬁum—
=aurpss.1s
n Lorc/v TIOVIOLS QINJOT Sva® ¥ vorsJo Mg WX |
s H _r aajPeq =_Uv28m\ u _vmotooo: m ;: au e wol poa m\am «Mﬁ_aw:xm
« XUOBW SNOILLDNYLSNI TVIDAdS sameyN ~H—.—.~\=M_m NOISSASSOd 40 NIVHD
X Sipt Lo/L/b | anosuanio | ¢&/ /8567 inseir
: sun § aydureg e ajdureg « XUIE ‘0N d{dwieg
£Lre - AmoRW
WOCO! Va3 SISATYNY A'1dIWVS
Aq Amasspy
sl
0
JWMTHOA
. (sMaumiue) jo ‘0N wHSI4 40 TISOIWNOD XTYLVIN, TZ3T4A
. pr———T a3w10)g Jo/pue Jujpuey redadg
- uopRAISIIG VIN
SOAYHNTIU/STIVZVYH ATdNYS m—.._n—mwg
' Q m w m JN N @ g .? - E VIN $90UAIIS SULIRR 3ouegd
: ¥ My 54N me “ON AJI3a0Ig AP0 o} peaaigs
X3 g3ad 07$90¥0S34 8E91-13 ®A ?
junnarys jo poqdp YOO ON Y00q307] PRIY * - \ 4 Q - \c\\ §Z 190D 4
an
§ 811-0¥ 13T11d 81 NOSDANLS SOnSSI] - VHEOH 90 JO 1usuodiio) 19ARY iqum(o)
W%NQ WV ON 4¥S uofIRde’] aurjawmeg uopeuBySA( 339104
& Hf "YANSSTN 889¥-SLE YANSSTH NVO! au
punassuing msg 3P0 21d J0YRUIPIOO)) 193|04g ‘o JuoNaIL PT)T0)) ANROWO)) 4 .w ._o«uco__eu
T 30 T &c_ 758-811-01 LSANOTY SISATYNY I TdINVS/AAOLSND 40 NIVHD PIOJUBH 3INSO]D) UOIBVBIYSBAA




26 Jo g1 abed .

110-33-HOM N

NOLLISOJSIa
e A9 posodng pomow tesodsiq | ATANYS "TVNIA
NOLLDAS
aa i, A porrsooy | RHOLVHOAYT
01 0) wawdiys 10} saures jo ,
Aporsno Bune; uoneaor afesols woy sadwes ) Rreq U] POIS/AY PaAIdTY A | areq wolg pIaowng/Ag voﬁ_:cq:ua-
umgoee 18ddhyg “obesors PeNONUOS Woy
QQENu BA i
G..!.Hw”wm el o wz.mmgmc: B&Emw o mﬂm_g up pasoiS/Ag vo>._¥3_“ Ay preg WO PIAGUIY/AG voﬁ.:.vi.uL
peabria] ( w / L/ &>
—_— g&ﬁ.\v p2 .\h, oty i
b WG« 1 ran |
0 wuQ-5q ;
avay aunyeq .
no=0 ] e A LML
o . U1 ~NOS OT Z
— mﬁ%m\ 1Lreq P twmw_tmwhm BIENISTe N 11 2 M-
= g%% ZaquaoLs aIN00] 23 L~ L 4]
o ohtr sud Ry e QF€/ amimq wo1g paroway/Ag poustnbuny v
o XU SNOLLONMYULSNI TVIDAdS ey jupgudig NOISSASSOd 40 NIVHD |
- ,“
X X olr A Led o anos¥aHIO | £&/ /86T eveir
sunj dpdureg e 3jdweg o XLDEW "oN a(dureg
oot SISKTYNY TTIWVS
cfpRog U XIH|  mowry
wrwwory) | neBou] w0y
09 Tug FHNOA
. R (s)1aumune) jo oy «HSId 40 QISOIWOD XTHLVW. TZIFHA
afr101g J0/pur Suppuwyy jepadg
3 3o 2d4
o o Jaupepuo)) jo adL 1
S . GORRAISINY EN
SSVIWRA/SAYYZVYH TTJNYS TTAISSOd
u m m m.N N,O NP«: . :% B N o o VIN ) o $320919G JULTRR dfjaneg
c 0 g r LD omg “ON AM2a0g SO , 0y, praayg
X3d3d 025900534 8£91-13 — (g q — @Q
, yawas Jo oy vOd "ON Nooq30] pPRig N\u f - l\%gz 19997 3]
Ul YT 811-0d SSVOUVD 61 NOFDUNLS sanSSL - VYO 1P Jo jusuoduie) 19Ary BIqUINio)
skeq sp v NS CopRRe Tomomes g
P Hf “YANSST 8R9F-SLE WANSSTN NVOI 207 v \. R
punossuiny meq A6 P00IW | pa00s 19102g "o\ JuoqeIPL 139180 AWRaWIO) q\ 10Pno
T 0 T &.._— 66L-811-0d LSANOTA SISATVNYV A TdINVS/AAOLSND 40 NIVHD plojusy 3.INSO[) UOITUIYSEAL




Z6 10 61 abey

L10-33-HOM
NOILISOdS1a
b i kg posodng pona prsodsig | ATANVS TYNLI
NOLLDJS
aunlRig ML Ag poataooy | AYOLVIOLV]
‘qe| 0
Aporsno Bunye ﬁk:ﬂ“%ﬂoﬂwn.a r sunj reg uy paois/Ag vg_ooox— aun j preq Wolf pasowayAg pausinbeny:
poaousal raddiug “eBesols paponuos wosy
nao.NW”M serdwes aaowas o) SKqeneaeun Jodweg aun g wou g parowny/Ag paysinbuys
penbryy '
- J o, p
HU_»H g\ h&&% pa10 Doy x.
P wrug-3q 7 c
g WRge0q
ny-y | red Ui pUIG/AR P 83_$§ 2
r0-0 NOSHRUEOT NYNNYHS
Rl B Y Q Q
uﬂm.mm &Q\ au [7Eq vo>_ouo~__m§w§\\ u.m._ hﬂ.ﬂnﬁ(
—— m&» b > T J&quWW@éQ.\X TQ\.@
e /e L3y O1s @ wv_u@_._?m g poat QHME/ aanypmq wouy poAoway/Ag pIysmbuty
o XUC SNOILIONYLSNI TVIOAdS SHEN JuLIj/M3)g NOISSISSOd 40 NIVHD
Y ore7 LOL b | anosuanio | £67' /8&Z wassir
: aun ajduies 1eQ djdweg « XIOEN "oN d|dueg
€19L - kmanp
W91 Vda SISATYNV ATdINYS
Lq Amatspy
[iadal
amnjo
T09 1°A
. (s)1aurmrIuo)) jo ‘oN HSIA 40 GISOIWOD XTILVW. TZITH4
d
) re—————T e 33v10)g 10/pue 3uipusy [epdg
. HO[)RAIISIIJ V/IN
. 4_N SHUVYINIA/SAAVZVH T 1dWYS 3 12ISSOd
Qm X 1 ) T T ,<\Z‘ T - \wwuromomocswzu__wua
Q m N 0 N _w.om _a »nu._ jomg ON AlIRG0Ig NSPO 0}, pIaaiqs
X3 qad 02$9040s34 8€91-13 —_ \ l@ _ \\ mv N
1aNuags jo pogRn VOO “ON %00q307] PRI \W Q Q Q \ Q& 199D 3]
m\é& 811-0d SSYDHUVYD 61 NOJODUINLS sansst] - VHEIY 2 Jo usuodwo)) 19any a_aE:_o_u
oN AVS wo[IEI07] Juyaweg nopEn3rs(g }Njord
SA®Q sy g HI “ANSSTA 889%-5LE AINSSTN NYOF F7H 7 \\%\ e
punossain] wieq M6 wodaud 10}RNp1007) PIj0I4 ‘oN JuORAIP L PR Auvawo)) 1033910}
T e T &..__ SS8-811-D0Y LSANOMY SISATVNY A'TdINVS/AAOLSNO 40 NIVHO piojugH Jinso|) uoyduiyse




26 10 0Z abed

L10-33-HOM
NOILISOdSIa
ot fd pasodna powa tesodsit | ATAVS TVNIS
NOILDJS
sun p/a1eq L Ag paaaoy | AHOLVHOHEV]
LJOUIOIYS 10} SOIOWES |0
‘qel o} ot ._m_um m_m“o__ soydwes aunj preq u] puois/Ag vo>_uuoz_ aunj areq woi] paaoway/Ag coﬁ_:!___uxb
kporsmd gﬁ%ﬂ%% poRe/IUOO WOl
woonsngn oMDM::M anowse) 01 Qn.m_.gnca .oﬁEmm aun ] preq U] pu0iS/Ag parLy| auny preq waly paaowng/Ag voa&:v::uL
Pty Q\{ ) \\?
.....!.sﬂ” uE_SA-.\ 1 ¢ L Suipeq  Wosg paaowdyAg paystnbumy
sprobey wraq-10 / — &\ \
v HS
oS !Ew<wm aup | preq o uy 3&&@&&— Nmi\\?_h\ug P N \ p‘uﬁi%&:ﬂk—:_uﬁ—
r0-0 (4 Q\\ WUSNHOT Z<ZZ<Im )
Rk X WY
msrs M\Q % u&% PaIoIS/Ag pantacay &v%\?mhmwommwhm KPIRQL Y, mﬁ_ar__._s_
PIS=05 | XN TRPCF 0% 7 ~- L STV
LSRN — / I FIXT
[ w2t nu_wwkmo.rm anio s,“.em.m\ apoaoy|LOF b cunymeq woug parcwngAg paysinbunyay
o YUIRRY SNOILONYULSNI TVIOAdS SauEN Jjuig/udig NOISSASSOd 20 NIVHD
X oet/ L0'§ b | anoswuano |_C&/ /862 enseir|
aunj dureg de( sdweg « XUlB ‘oN 91dureg
HpL et SISATYNY ATdNVS
Aq Amarpw
Hpap
Jwno
TWO09 MeA
(s}RuIuo) jo ‘oN «HSId 40 QISOdWOD XTHLVWN. TZATHd
. 23e101g J0/puv Juypury [epadg
p Jamuo)) jo adL
VONRAINIIG YN
SSNUVINTY/SAUVZYH T'1dINYS TT181SSOd
y e s VIN o © saouapog suuepy joneg
¥ 688422 6 b6k onhus s g0 Mo
X3 q3d 025904053H 8€91-13 — /D — . §
juamays Jo pogRp YOO ‘ON 100q307] PRI ) \ % ON 1$94D N]
z
- odwo)) 19Ary vIqUM|O))
4 811-0d LATTId 61 NOIOUNLS SINSSL], - VIHOU 24 jo wdu L
ske asy boles % ON JVS wop¥d0] Sujjomeg ..e:ama&a P30l
14 Ay
punoienin] wyEQq h\@ PO NG HI WANSSIA . 889-SLE YANSSTA "-<=m“.o \ \V m TwN 103337107
101RN|P00)) 133104g ON 280QUIP L 13000)) A D
(i) o)dulygse
Tp 1 &:_ $S8-811-0d LSINOTA SISATYNY A TdINVS/AAOLSND A0 NIVHD PA0JUBH INSO]D) UOIIUIYSEA




2640 1Z abeg

L10-33-HOM
NOLLISO4SId
Tosra Ag posodniq PO msodsig | ATINYS TYNIA
NOLLD3S
g ! Ag poasasy | AVOLVHOAVT
Aporsna gs.ncuﬁwww_cﬂﬁ."%ﬂg uo_oeh aunisieq u} puoIg/Ag vazvuoL ungoreg wou§ parowny/Ag paysinbuny
peaowes Jaddiys "abe10)s paroAvod wioy
Si“ﬂv“” seydwes asousar 0} axqereAeun Jjodwes an) geq ul pAJOIS/AH paal it areq wo] paaoway/Ag vo——!:v::d—_
—— 255/ 49/72%, l\mW ;
e un : _ swilmed ol panoway/Ag paystnburiay
= N VT L
vy AL /31e(] ul S/Ag PIaT u 513 P! Ag pagsmbur
ey 4 c\h. VNNYHS wmﬁ Z 3ovigls a
”m.mm " \\Q \ ! wv\-» PRAY Q \ Q \ \».E Leq Eo%&%&:ﬂ:vﬁ
NAPIS-TS - N ~L LU g % ~CCFT
s Qez/ QE%M ¥01S q mv_UﬂuﬂyK? poaooy] PE L/ am LRTRq Waord paroway/Ag paysmburiay
» XLREW SNOLLONMYLSNI TVIDAdS saurey yupgudig NOISSASSOd 40 NIVHD
X X x4 LU b arios ¥3HLO ©6 7 /86T 96vBir
ouity, J(dureg dte( ajdureg « XLORY "0N 3jdureg
. SISATVNV FTdINVS
SOS W[ MKy
uvwory) | srelow; moy
Tuoy Tuig oA
. 0 (s)aaueue) jo oN «HSI4 40 QISOdHOD XTIV, TZ3THA
23w10)g 10/pue Sunpuey jepradg
ad{
o o1 RuEne) jo adL
— w1005 RORIBALISILY VIN
. SSHYIWTN/SQYYZVH TTJNVS T19ISSOd
c ¢ m w m *N N 0 ND. % _%XJDL T ‘ S o B VN o T saoudnog uuEy aypeneg
c A Joma *ON AMG024 AISPO p o], paaams
Xdqa3d 0759040534 2€91-13 \q — - *x
/ Jumarys Jo poyRN YOO ‘0N %00q30] PPRLI \ 2% % - %% Q\ez 199D 9]
boti3 qw‘_\c 811-0d 13114 61 NOIDUNLS SINSSLL, - VAEDY 1 JO 1Wwauodwo)) 1A eiqun|o)
se( s "N VS uonvs0] amjowes vopwuaisaq 132j0:d
HI WANSSTN RE9Y-SLE 4ANSSTA NVOr T7707 7 pT77)] |
punoisuing weq h@ 3P0) Pud 101%U[P1007) 391044 *ON JUORIIPL 19¥1007) AURaWO) # 10133110y
T 30 1 &:_ 86L-811-D0U LSANOTY SISATVNY I TdINVS/AAOLSND A0 NIVHD paojuBy] a1nso[D) UOIIUIYSBAA




26 10 22 abed

LEO-33-HOM
NOLLISOJSIa
e Ag posodsiq Poap fesodsig | ATANVS TVYNILL
NOLLOES
auny Aeq amL Ag poarnay | AYOLVIOHVT
Bu Q1 0} PIBUWIYS J0§ SRS Jo
§§§s§§&ﬂ=_~m§ omwm wo_sm““asem uny req uj pasors/g 8:83__ unypreg wo1d pasousay/Ag pausinburiay
. SOI0WeS sAowas 0} wzm_i,mca 3
e dues g oreq w1y paaomaYAg paysinbrnga
pmbey=y
iy
!!TM ] e woug paaowny/Ag voﬁ.:v.:_oL
sabey uwug-1g ¥
s umia-5a A O_. NVNNVYHS
vy & ) oy Wil poAoway/Ag paystnbey
- 4, ..\
.o]?vim.o_m : \%usmmhﬂo.—.w %Dﬂu?:c:__ux
ARG FS v V\‘\ V‘N@ !ﬂ\\.’d\l\d‘\s h\‘\.
e ShS! G Ul paiiSAg potaay GG,/ muamg wou poaoway/Ag paysmbey
« XLOEW SNOILLONYLSNI TVID3AdS sweN jupi4udig NOISSASSOd 40 NIVHD
X SF9/ 604 6 | anoswanio | £6/ 7862 chseir
| sy adureg ae( ddureg » XLOBW "o\ adues
€LwL - Kmampw )
‘WOES! Va3 SISATYNY TTdINVS
Aq Amazapy
Kpan
unjo
19A
: {s)s2uiEIuo) jo oN HSI4 40 GISOIWOD XTYIVIN. T2IT4
3 3 yod
. pre———yey 23v.101g Jo/pus aypury epdg
- UONIRAIISIL G wIN
SYMUYWTWSAIVZYH TTINVS TTISSOd
v # N 3 \7 7 S I T o T viN | B " $30U319G UL J[PuRy
ko ¢ 88%226L64i# roms “ON AMI2001d AUO oy peaars
X3 a4 0759040538 8E91-13 NV) 17 @N
Juamags Jo poyRp YoJ *ON ¥00q30-] P14 /90 — % & *oN 1898 39]
LU @im 811-0% 137714 07 NOFDHUNILS sanss1] - VIEDY 3y Jo 1usuodo)) ATy :ﬁ:uoo_oz._
ON JVS nop¥0r] Bujames noy
skeq S¥ N TP o e/
M6 we)aug HI “4INSSTI 889%-5L¢ YANSSTA NYOI A7 7F
punoJzuin] wisq 10)wuIpI00)) 1290u] INELD =) R¥Ee) Austmo) oMoy

T 0 1 ota| 958-811-DY

LSANOT SISATVNY T TdINVS/AAOLSND A0 NIVHD

PAOJUEY] 9INSO[D) UOISUIYSEAA




26 Jo £ abeyd

L10-33-HOM
NOLLISOdSIa
bl Ag posodaia poyis fesodsiqy | A1INVS TYNLA
i meq oL NOLLDZS
Aporsny s Yy o ! Ag paaoay | AHOLVIOAV
Poncg ) g ric, |
SO NM_W '3y B_.MN_MQ.,W uny eq 9] p0IS/Ag partaoy| sunj preq oz paroway/Ag paysinbuy
1 0} ey, Aeyn ay
!us“w“m IR .‘wikcmw un | areq Uf PRI0IS/A] paALdaYy aunjpreq wos g paacwoy/Ag EE_.S_L
el oS! 6 tm\\ — \
aneyag = L} /oy patois L __ aunjprq wolf paroway/Kg paysinbuny
b =10 sl NO
< wmg-5q or
i 5.”_,%“ aun eq u Bs_wmn;m pant uF\“ﬁ g\.umu ﬁﬁuvgs_uum\w&mzvkm{:ms_é_
o - A NNVHS %M
%.?1}, M x 015/4] 8:83“ N !thﬁw WO._.m @m&”@f@uiﬁ@
s log 777 : €
s 24 4 73oy¥01s QI 3284 T =T ]
o S/S/ wmisrqg u puoig/Ag ponanay| S AS7 aunppreg wo1] pasoway/~Ag paysinbur
» XLOE SNOLLOIMLSNI TVID3dS sawEN jupg/udg NOISS3SSOd 40 NIVHD
¥ X SAS/ S57 4 6| anoswaHLo 36/ /86 Z Laveir
: aun ] sydures aeq sydweg o XUTEN ‘ON opdureg
MoE91 SISATYNY ATdNYVS
-spuosui x|  oveasry
watwonyy § srelou] Mo
AW
Twg9 Tws1 nroA
. 0 (s)13umyno)) jo ‘oN «HSId 40 AISOdWOD XDHLVW. IZITYA
pre———y sy a3wa0)g 10/puw Juppuey |eradg
an o/d
_ - uoneAINA YN
SSNUVHIY/SAAYZYH TTdNYS T 191SSOd
nf #M y 4 n 3 h N1 B - VIN o “s30uUa10g SuLel J[Imed
0 Q m m Q N 0 O ﬁméﬁza ma *ON AMI2G0IJ ANSPO 0], p2agms
. X4 q3d 02590¥0s3d 8€91-1d _ — @ ‘\xdm —
JIIWUAIYS Jo POYIRW YO) *ON Nooq30] PPIY \W \ () Q wa “ “ON 1894 331
HOlX % 811-04 1377114 07 NOFDUNLS $INSS1] - VIEOY 243 Jo wduodwioy) 134y viqumjo)
S %ﬂ A— mv \< ‘ON AVS a0NREI0] Jupomeg ..\o.m!-u_ﬂn 191014
HI “ANSSTA 889F-SLE YANSSTA NVOI NGy ol 04
punoszain] Bixq M6 podoma 101¥RIP100)) 1391044 "oN Ju0qaIRL PYuL) Auvawo) -~ 10139110
T g0 1 &..__ 808-811-0Y LSANOTA SISATYNY A'TdINVS/AAOLSND 40 NIVHD plojuey 21ns0]) UOIIUIYSEA




26 10 vZ abeyd

L10-33-HOM
NOILISOdS1a
aun | rare &
a g posodsig powaW tesodsiq | I'1NYS TYNIA
NOLLD3S
aw] e L &g paatanoy | AYOLYVIOLV1
Y] U} JUMLIDIGS 2 SO U
9be0] €
T | e o R —
10X SeidWIeS 6AOLLIQ) O} BjgereABUR Jodwes
X B . S ] oreq wosg poAonIY/Ag paysnbuny
.ﬂ”ﬂ oS/ Lo/ ‘o ~
™ xRt | 210 uf pJo]
— ..8“ u_ . balbions wou4 poaownny/Ag poysinburjay
preg wn()=Sq
._..MHM m aw]req Egyﬁﬂr T h\k. ]Z\m:w_.hﬂnﬂonw%boz mZvodwﬂ.ﬂ: ux_
oW = M
| . L LSYO0T7 SHE
ars-s AL ™ ..I.?\W!QE N 2 \\ Lmunoeq QW wouyg pIACuTYAg posnbutiay
!Nuaﬂ”wmw &He %W /\(\F\L Q%(\g %Q\Qw v &$*V z
Qo #/ s S«% 295720/ 4T up pasorg/hg poa OON/ mnyprq o1 PIACWNY/Ag paysinbuny
1| \
« XLOEWY SNOLLONYLSNI TVIDAdS weN U gmsg NOISSISSOd 40 NIVHD
X Q7)) 0O G p| anosuanio | & 6/ /862 onseir
aun | dpdureg Jieq sdweg » XLOEW "oN Jdweg
€Ly - Kamanayg
et v SISATYNY ITJWVS
Aq Asnany
Hipaw
amnjop
| (s)}23upm3u0) Jo -oN <HSI4 40 QISOdWOD XTYIVW. I23T44
) pre———Te ade10)g J0/pur Juppusy jEpadg
- TONSAIIIY YIN
SYHAVWIY/SAEVZVH TTIWVS T18ISSOd
) o - S — - - =t 7 I . ©$90U19§ SULIRY dfjaued
¥ 688 1226L6 bnpyodmrieom ON Assadosd 3iI0 *1 poacres
X3 qdd 02590¥0S38 8¢91-13 - —
JURUATYS JO POYIIW 170 %] ‘ON %00Q307] P13t V“\ \ % % § \\ *ON IR 3]
m%@% 21104 SSYDJUYD 02 NOIDUNLS SINSSIL, - VHAOY 241 Jo 1wsuodwo)) 134y wIqUmM|0)
s h&ﬁ— mv k‘ ‘ON AVS noRWIO’] BWj[OWES uonsu3isa( 1ol
6 apoy» Hf “YANSSIN 889F-SLE YINSSTANVOS 7T unw C7N
penossuIny wivq 6 2peoaMg 101emIPI00 ) 139)01g "o FUOYAIR, PEIUL) ANEaWO) + 1033910
T 50 T &2_ LSS-811-Dd LSANOMA SISATVNY A TdINVS/AAOLSND A0 NIVHD plojusy 2Ins0]) UOIIUIYSBAL




Z6 40 6Z abey

L30-33-HOM
NOILLISO4SIa
i fd psodsi ponan esodsi | ATAINYS TVYNILE
aunp ate NOILLD3AS
i Rieq My g paadsoy | AMOLVHOEV]
o] U] {Ueranatyd ) SORAUES
Apaysno Bunyey voneoo) 8bes0is woy sadures aunjaeq Uj pRIOIS/Ag PIAY auiy preq woid parourny/Ag pagsinbuniayf
poaowas saddiyg “ebesors penasues way
wocmstonn * SHOUG D1 SIqEIAELT TS aurreq UL pasoig/kg paatass g g wol4 paaownyAg voﬁ:_cs_uz_
= aSA/ mtﬁ\ ‘o T
wmiag ] Aeq pasoy A meq wouy paacwny/Ag paysinbmys
spwbe wrug-=1a ) sQﬁ
0T Q=S
e sngonq sl S8 s NOSNRL HYWNI S
e m y / Ol NVNNVHS a) %
—— %\\Q % »\E}m paal it/ \\\VE._N O1s E@mm.wgnwu.w\m%mm_éﬁ_é
T 4%y Zaovaols ADOT V777 2o5 ¢ =7,
Qg% smyimreq 0] puoig/Ag paataoyl Q7 aunjseq wou pIAowg/Ag paysinbuya
« XUDERY SNOILONAULSNI TVIDAdS ssweN U gradig NOISSASSOd 40 NIVHD
XX Qa7 0S| onosuanio O (Bl eaveir
sy odureg aeq adureg « XUNRJY “oN aqdureg
. SISXTYNY ATdINVS
-sppsu oyl oy
wanwory) | svelom Moy
g9 Twg| oA
] 0 (s)}a3umuo) jo ‘oN «HSI4 40 AISOdIWOD XLV, 23744
23w101S 10/pue Jurpuey jEadg
a4k, : :
. o Jaupnyuo)) jo adA L
004 OF mor uone d VN
ﬁ SN VYATY/SQAVZYH ITdNYS ATHISSOd
: ) T T T YN ﬁ - C T soouardg suttey dyeoneg
hp a8 %2 2 6 L6 £ #XCTrdewersoma "ON Auada1g YO o1, paaiys
X3 q3d 079040534 8€91-14 —_ —_— ‘JW MV ( M N
1UNDAYS Jo pouR YO) ‘ON N00q30] PRIA \% \ QQ NQ - "ON 399D 1
Egﬂ 811-04 SSVO¥VYD 07 NOIDU/LLS $INSS1], - VHEOY 24 JO 1wauoduio]) 19ary wIqumio)
w%ﬂa m.v. ON 4VS uopwy0] 3ujjawes ...._Vuh.u_uon 191014
3oug HI YANSSTN 889¥-SL€ YINSSTI NVO( 52, opLry]
panoisiing s1eq \W«a ) J01¥UIPI007) 13|01 ‘ON WOYAIRL 1PNEe)) ANEGmIo) * \VQ 1033410
T s0 T stwa| 608-811-D¥ LSANOTY SISATYNY ATdINVS/AAOLSND 40 NIVHD plOJuRH 31INSO[D) WOIBUIYSBAA




26 j0 9Z abed

L 10-3F-HOM
NOILLISOdSIa
i Ad posedsig poya fesodsiy | ATAINVS TYNIA
NOLLDAS
] eq amiL Ag peaesay | AYOLYHOAV]
X Vel Uy juownays W) doruwes
potsna Bunre) uonesoy aSesols way seydwes AW e U] POI§/Ag] PaAY auny meq wory porowray/Ag voﬁ.:.vs._uL
peacwa ~0QQEw -abesoys P3NOAUOD woy -
o sojdwes 29:1..9 mﬁ@...m._ﬁ\s?x.. wes uny g uy pasois/Ag pomasay| auny preg wor{ poaowny/Ag Eu;vs_L
b @ €T
meiLel auafg /6 o auj Areq Wwoug paroway/Ag paysmnbuiiay]
spenbey nrude 1Q Q\
vt a5 mﬁ\ & Of NVNNVHS
“M”M auny /eq uj pRuolg). AOwLIY/Ag poystnbuioy]
g /A L VHS a7 Z39¥¥01s a3ND01 Sva
PoS=05 S/AgpIns \ Q \ \ ?_ 1o WOl PIACWSY/AG \gu._u:&c._o
— 0
— 33 waﬁ_o»m QBT sv7 7L STy Py
’ \my\vﬁ un | /e uy vﬂaﬁ\»m PaAIY| m \\Q\ aunt oreqy e} paacungsAg poysmbur)a
» XUIEW SNOLLINWLISNI 'TVIOAdS Somey jupgudig NOISSASSOd 40 NIVHD
X A [ 60 b6 | anoswanio | /SZ /8T soverr
auwy djdwreg () dures « XIIEW "oN 3|dureg
—_—— SISATVNY T T1dNVS
~spuos ui xay|  ovwemiy
umwongy | swefou; wo]
Ty T | JHROA
. 0 (sJsmmiue) jo oN wHSIJ 40 AASOdWOD XTYLVW. TZITYS
pr—————T 33w1015 10/pus Bujpury [e1adg
a0 9/d
- oron 1onvAIISILg YN
_ ] 2<E§g§ TT1dAVS TTISSOd
P e 2 - I T YWIN T " saouatdg auLrepy df[sueg
' 0§ 887¢ 6 No /A %:.3% md "ON ALI3a01g NP0 o] peaoys
X3 a3a4d 0759040544 8€91-13 “ — .Q
jzauaigs jo poqid YOO "ON N00q307] PRIY \ P\‘NV Q 1\\ l\ \\V § 199 N1
4
Lo .ﬁg 811-04 L3TTI 17 NOADUNLS SINSSIY. - VAADY 21 Jo 1ustiodwo) ARy Biqun|o)
S h&Q Sy ON AVS| uopwIe] Bupames uopw 13101
Hf YANSSIN 889F-SLE HINSSIA NYOI
punoseiin] witq h‘m P03 2hd 1078TIPI00)) 193104g ‘0N WORAIR L, PO AuraWo)) .Nﬁ 101310}
T 0 1 &&H 818-811-DY LSANOTY SISATYNY ATdNVS/ATOLSND 40 NIVHO PIOJUEY 31NS0[D) UOIZUIYSBAN




26 40 12 sbeyd

L10-33-HOM
NOLLISOdSI1a
aunj Aeq & ods!
4 pasodsiq PO [esodsiq | ATAINVS TVNIS
auny preq - NOILD3AS
: Agpoasay | AMOLVIOHVT
YT V) UOWYS A 2TRANTS g ]
kporsno Burwey uonesol ebesors woy seydwes Agj poystnburjoy
2PO=X pasousal Jaddiyg ebesors payonued woy
nounapen seydwes saowses 0 siqetreABun Jetdwes auireq ul va.-swth PaaL aunj g WOl paAcN/Ag Eﬂ:g_ui—
= v s vramas i a sms A A T
- asrr Y77, %
gy aun | preg
by wng10 \. » Hpea
*xj0g wmigesQ A _
vy ul pAIoIS/Ag fﬂ%”“ il4 h\ auny preq Inbut
o= m NNVHS q [
it .@m&gwléi F\%w.; el T AR S
W s -£Z 319v40L1S aIRd
| .ﬂ (] 2mumea ul 8.3@3 pontaoay pm.“ Q anj preg woug paroway/Ag paysinburys
| o Xule SNOLLONWLSNI TVIDAdS ST\ J0LgmdS NOISSASSOd 40 NIVHD
|
|
X al SG.¢l 60O D] anosuanio | 2OZ /K62 eoveir
aun ], sdureg Neq djdureg « XL ‘oN djdwreg
Wo591 SISATYNY 3TdINVS
- SPHOS W Xy sy
wnmorg) | snerBout oy
w09 Tws FANOA
. 0 (s)aaupmuo)) Jo 0N wHSI4 40 ISOIWOD XTYLVW.. TZTTY S
pr————y 23e10)g 10/pue 3unpuey epadg
L) o/d
s oo vopEAIIsILg -~
by 1 o I o I ) _ i %—zﬂz\ma(N(: ITdNVYS TTHISSOd
*Q G88%2 N 6 No l #E i VIN T sa0usndg suLre sianed
) putps1jo e "ON ALIgolg SPYO 0] plaaiys
X3 q3ad 0T59040S3d 8¢91-19 -— — ( V
. jExnags jo poyrRi YOO "ON %00q307] PRId \% \ QQ w Q 1\\, a\ Q .em 1Y) 3]
218y 811-0¥ SSVOUYD [Z NOFDUNLS sansst] - VHEOY 91 J0 1wauoduwio) 1ARy Fiquinio)
m%&ﬂ.— 151 4 \< ON VS uop¥20] 3ujjaureg vopeuaysaq 139104
Hf “WANSST 889Y-SLE YANSSTH NYO! i U\N\\\\\
punossming yEq A6 P03 2ud 10)¥UIP100)) 133{014 ‘ON INONBIRY, 196300 AwvaWO)) .\N J033910
T 0 1 &:_ 618-811-0Y LSANOMA SISATYNY A TdAVS/AAOLSND 40 NIVHDO piojuef] 3Ins0[D UOIRVIYSEAL




LOG-IN CHECKLIST Reference SOP# MSL-A-001
Central File #: 278 | Sample No(s): /53 - 20 o Project Manager: @ra,u Lo berser
T e—————— 4

077 rsagvﬁf 0 ’~1mlﬂh&h¢a§§fb/e)
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

101
(1]
[___:] l: Filter Samples: | Afpmifls . FEntiresolife . Halfof sample 1
C 0]
1]

Freeze 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
No N/A (Initial appropriate box when completed)

Yes
[:] "’ ‘ l:l Custody seal present
[:] l:’ - Custody seal intact
\m [:] E:] Cooler(s) temperature (acceptable ranges = water: 4+2°C / solid: frozen) 3 ) 7 c

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

D :] m Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

E D I:j All chain of custody forms signed and dated?
(:] @ E:] Samples Filtered?

Sample condition(s):

Container type:
Notes:

' 7 .
Com_plm,' DateT! ime:d% / ) 75O

SAMPLE PRESERVATION

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:

000

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

If preservation necessary, record Acid Lot#t

Type: [ ] 0.2% HNO3 Notes:
:] 0.5% HCI (Hg samples) Notes:
':] Refrigerate Notes:
% Freeze Notesy 2, s A Yuesr o - 7o _be Fravs/ - (O/ 7% L, ,//a//s

Notes: é,o e %M
Date/Time: d%/"j /‘/32

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

CentralFile#: 295 ) Sample No(s): 223 -2 | 2. Project Manager: B an a&ﬂémo’

TO BE COMPLETED BY'PROJECT 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 iIslands) See Compliance Agreement Checklist

Filter Samples: [ Amount: Entire sample Half of sample -J

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

OO0
LU

Special instructions:

Sample Preservation Instructions:
**See LIMS for archive/disposal information**

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

[:] [::] m Custody seal intact
@ E__] E:] Cooler(s) temperature (acceptable ranges = water: 41+2°C / solid: frozen) Z? °C

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

[__—] D m Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

m l:] E] All chain of custody forms signed and dated?
[ J WJ [ J Samples Filtered?
Sample condition(s): | @e Other (explain):

Container type: Teflon  Poly: Glass Cap. Vial ©OThep f/aﬂ}'c_

Notes:

C /A
Completed@’%@ Date/T ime:og//é" ()‘7 /2 2(

SAMPLE PRESERVATION

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

l:l 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:

: ] Refrigerate Notes:
jﬁ] Freeze Notes: Neep o ts™ 7 -/
7 , r~4

Notes:

Date/Time: d%fé? /ZZS/

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

Central File #:_Q 24 Sample No(s): 2/3 - 222  Project Manager: 6/‘ a,v(:[;.ﬂ be ¢S
70 5E COMPLETED 8y PROJECT. MANAGER _ (prior fo sample arcival whenpossible)
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: [ Afounts, Ehtire sample; ~ Half of sample ]

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

000
HOOLLE

Special instructions:

Sample Preservation Instructions:

**See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes ; zo N/A (Initial appropriate box when completed)

Custody seal present

[:l [:] m Custody seal intact

ﬂ_} | I | | Cooler(s) temperature (acceptable ranges = water: 412°C / solid: frozen) 2 O

(if multiple coolers, note temp. of each)

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

'ﬂ_] [ l l l All chain of custody forms signed and dated?
[:] % L—__J Samples Filtered?

Sample condition(s): ',', _ Acoeptatl Qthier(explaig): — i
Container type: T eﬂonamm A G!f 3,”“ %&:WE.AQ(MF — ' ——
Notes:
Completed g 3)5%%\ Date/T| ime.Oc%s/cB / L"/d

SAMPLE PRESERVATION

\ﬂ] Sample preserved at MSL

D 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:

[:] 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:

I:J 0.5% HCI (Hg samples) Notes:

D Refrigerate Notes:

Lﬂ] Freeze Notes: 4&%;&% C- ]
J

Notes:

Y .
/ 7.
bs ">j%./ Date/Time: 07/2-3/07 12€¢/

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

Completed
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Analytical Chemistry Data Package -~ . '
Inorganics Analysis C W

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

Pacific Northwest
MATIONAL L AIBBCRAICRY

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

SEDOT 1909




INORGANIC CHEMISTRY ANALYSIS
DATA PACKAGE CONTENTS

Chromium VI Analysis in Tissue

UMY TADIE. ..o
QO NGITAVE ottt oo 7T

Sample Custody Information

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

g

QDGOB2009 et 27
SDGOGII0 ettt 35
SDGOITBOT ottt 55
SDG092309 ottt 67
SDGOII009 e 79

MSL Data Package Page 2 of 109



BUATTEINLE MARINE SCIENCES L ARORATORY
P29 West Sequim Bay Road
Sequim. Washimgton 98382 Washington Closures Hlanford
L360) 6814564 Chromium Vi Study i Fish Tissue
SDGHRTH9h), SDGOK2009, SDGOY | 109, SDGUY IR, SDGOY2309, and SDGOY 009

Recerved  Collection Analysis Analytical Pereent
MSE Code Client 1D SDG Date Date Dite Batch 1D Dry Wi (r V] Crvl]
g dry wi g wet we
Vethod Deiection Limit (MDL) 0471 0127
2081-133 J1931.2 SDGOST9 081409 0%:06:09 012510 HI2S10-LCDRC 224 0471 4 0.127 b1
2981-134 HO3L3 SDGORI409 08/14:09  08/06:09  01,25/10 O12510-LCDRC 6.1 0471 U 0127 0
2981-135 J193INM2 SDGORTH9 08/14:09 081009 0],23/10 O125H0-LCDRC 286 0471 U 0127 U
2981-136 J19IM3 SDGORII09 a8 1409 08/10.09  01,25/10 OI2510-LCDRC 320 0471 U 0127 U
2O9R1-137 JT9ING SDGOSTH09  0%/1409 081109 0).25/10 DI2S10-LCDRC 223 0471 U 0127 U
J9KI-137R2 JEOINADUP  SDGORTI09 0%/1409  08/11 09 01:25/10 O12510-LCDRC 2233 U.4%5 0.108
29814138 HO3INS SDGORT409 0871409 08/11:09 0122510 0] 5H0-LCDRC 256 0471 U 0127 U
2081-139 J1v446 SDGOK2009  08:20:09  08/12;09 01725710 OIZ510-LCDRC 394 0471 U 0127 U
2981-140 119447 SDGOR2009  08:20/09  08/17:09 01,2510 O12510-LCDRC 409 0471 4 0127 U
081141 119456 SDGOR009  U8/20/09  08/17°09 0172510 0125 10-LCDRC 229 1.06 0.241
20R1-142 J19457 SDGORI009  08:20:09  0X/17°09  01:25/10 O125310-LCDRC 262 0471 U 0.127 U
2O981-143 J19466 SDGOR2009 082009 08/17:09  01/25:10 0125 10-LCDRC 241 1.20 0.289
29K1-144 119467 SDGOR2009  08/2009  08/17:09  01/25/10 O12510-1L.CDRC - 29,9 0.471 U 0127 U
2981-186 119476 SDGO9TI09 0%/11/09 090309  01/25/10 OI2510-LCDRC 276 0471 U 0127 U
2981-188 119477 SDGOTT09 09/1 109 09/03/09  01/25/10 M2510-LCDRC 302 0471 U 0.127 U4
2981-189 J19487 SDGO9TTO9  09/11:09  09/03/09  01/25/10 M2510-L.CDRC 43,4 0471 U 0.127 U
2981-191 J19486 SDGOITENY 091109 09/03:09  01/35/10 OI2510-LCDRC 340 0471 U 0.127 U
2981-193 19497 SDGOOLTO9 0911709 090809  0]1/25/10 012510-LCDRC 4.4 0471 U 0127 U
2081-196 119496 SDGOSTI09 0911409 090809 01/25/10 0125] O-LCDRC  26.6 0.654 0.174
2981-198 J194B7 SDGOITI0Y 09/1109 090809  01/25/10 0125] 0-LCDRC 326 0.472 0.154
2981-200 19488 SDGOITIO9 0911709 09/08/09  01/25/10 OI2510-LCDRC 39,1 0471 U 27 u
2981-201 THO4C8 SDGOSITIN9 09/11:09 090909 0 22/10 012210-LCDRC  25.6 0471 U 0.127 U
2981-202 H94C9 SDGOSTIO9 0911509 09/09/09 0122710 012210-LCDRC 32.6 0471 U 0127 U
2981-203 19503 SDGOYIROY 091809 09/10/09  01/22/10 012210-LCDRC - 311 0471 U 0127 U
2981-204 J19504 SDGOYIR09  09/18/09  09/10/09  01:22/10 012210-LCDRC 379 0.471 U 0127 U
J9RE-204 R2 T19504DUP - SDGUIIS09 09/18/09  (09/10/09 01722/10 012210-LCDRC 379 0471 U 0.127 1
2981-205 JT93R1 SDGO9IRO9 09/18/09  09/10/09 0122710 O12210-LCDRC 423 0471 U 0127 U
2981-206 J193R0O SDGO9IRO9  09/18/09  09/10/09 0122710 012210-LCDRC 345 0471 U 0.127 U
2981-207 JI9ST2 SDGOYIRO9 09/18/09  09/14/09  01/22/10 012210-LCDRC  36.7 0.471 U 0.127 U
2981-208 1Y5T3 SDGOYIR0Y  09/18/09  09/14/09 012210 012210-LCDRC  40.2 0471 U 0.127 U
2981-209 T195Y0 SDGO9I809 09/18/09  09/15/09  01/22/10 012210-LCDRC  37.7 0471 U 0127 U
2981-210 JI95X9 SDGO91809 091809  09/15/09  01/22/10 012210-LCDRC  32.2 0471 U 0.127 U
2981-211 119609 SDGO9IR09 09/18/09 0971509 01722/10 012210-LCDRC 329 0.471 U 0127 U
2981-212 jroeto SDGOSIRO9 09/1%/09  09/15/09  01,22/10 O12210-LCDRC 38.7 0.471 U 0127 U
29K1-213 J19629 SDGOY2309 092309 09/16/09  (01/22/10 012210-LCDRC 34.7 0.471 U 0.127 U
29K1-214 119628 SDGO92309 092309 0916/09  01/22/10 01221 O0-LCDRC 289 0.497 0.143
2981-215 J19639 SDGO92309 09/23/09  09/16/09  01/22/10 012210-LCDRC 239 0471 U 0127 U
2081-21% 119640 SDGOY2309 092309 09/16/09 0172210 012210-LCDRC  29.7 0471 U 0127 4
2081-219 J19650) SDGO92309 0972309 09/17°09  01/22/10 O12210-LCDRC  36.0 0471 U 0127 U
2981-220 119649 SDGOY2309 092309 09/17:09 012210 O12210-LCDRC 9.2 0.471 U 0127 4
J0X1-22] J19660 SDGOY2309 09723:09  09/17/09  01:22/19 012210-LCDRC 32.0 0471 U 0127 U
2081-222 119659 SDGO92309 092309 09/17:09  01:22/10 0122} 0-LCDRC  2%.7 0.582 0.167
2981-223 JTOSWS SDGOI3009 69/30:09  09721:09  0126/10 012610-L.CDRC 2t.7 0471 U 012704
2081-224 HIOSW6 SDGOY3009  69/30:09  0921:09  01/26/10 012610-LCDRC 257 0471 U 0127 U
2U81-223 J195W7 SDGO9Z009 093009 092109 01:26/10 0] 2610-LCDRC 193 0.902 0.174
2081-226 JHOSWS SDGOY3009  0930:09 092300 01:26/10 O12610-LCDRC 214 113 0.242
29XE-226R2 JI9SWRDUP  SDGOY3009  19:30:09 092409 01726/10 012610-L.CDRC 2] 4 0.686 0.147
2981-227 119666 SDGUY3INNY  09/30/09 0972409 01726/10 012610-LCDRC 22.2 0.911 1.202
2081-228 HY66S SDGO93009 09730409 0924/09  01726/10 0126] 0-LCDRC  20.3 1.05 0.215
QUALITY CONTROL SAMPLE, RESULTS tverage 30.3
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BATTELLE MARINE SCIENCES LABORATORY

F329West Sequim Bay Road
Sequim, Washigton 98382
(360) X1 - 4364

Washington Closures Hanford
Chrommum VI Study m Fish Fissue

SDGOXH09(h), SDGOX2009. SDGOY 109, SHGO9TR09, SDGOW2

309, and SDGOY 009

Recaved  Collection Analvsis Analytical Pereent
MSE Code Chent 1D SDG Dite Date Date Batch ID Dry Wi rvi Crvl
pgte dry Wi e wet wt!

Victhod Detection | it 1 MDIL) 0 d47] 0127
Method Blank
Blank R1 025700 012510-LCDRC 0471 U 0.127 U
Blank R2 022790 012210-LCDRC 0471 U 0127 U
Blank R3 O126/100 012610-LCDRC 0471 11 0127 4
Laboratory Control Sample
LOS T Crie 012510 012510-LCDRC 316 -
LCS2Creb 0122210 012210-1.CDRC .06 -
LCS3Crie O126/10 012610-1.CDRC 30 -
Sprke Concentration 300 -
"o Recovery 105% -
s Recovery 102% -
% Recovery 103% -
Replicate Analvsis Results
2981-137 JE93INg SDGOREA0Y 081409 0R/11/09 0172510 012510-LCDRC 223 047t U 0.127 U
JORI-137RY - J193N4ADUP  SDGORIH09 0871409 08/11 09 0125710 012510-LCDRC 223 0.4%85 0.108

RPD NA NA
2081-204 119504 SDGO9IROY  09/18:09  0910/09  01/22/10 012210-LLCDRC 379 0471 U 0.127 4
2981-204 R2 JH9S04DUP - SDGO9TRO9  09/18:09  09/10:09 01222/10 012210-LCDRC - 379 0471 U 0.127 U

RPD NA NA
29R1-226 JIDSWE  SDGOO3GY 0930/09 092409 01:26/10° 012610-LCDRC 21 4 113 0.242
2981-226R2 HI9SWRDUP  SDGO93009  09/30:09 092409 01:226/10 012610-LCDRC 214 0.686 0.147

RPD NA - NAC
MDILR2 New MDL 01:26/10 012610-LCDRC 303 [.52 0.460
MDLR3 New MDL. 017226/10 012610-LCDRC  30.3 145 0.439
MDLR4 New MDL 01726/10 012610-LCDRC 303 .49 0.451
MDLR3S New MDL 0172610 012610-LCDRC 303 1.37 0414
MDLR6 New MDL 01:26/10 012610-LCDRC 303 1.62 0.490
MDILR7 New MDL 01:26/10 012610-LCDRC 303 1.56 0474
MDLRS New MDL 012610 012610-LCDRC 303 1.57 0.476
Average = 1.51 0.458
Std. Dev. = 0.0846 0.0256
MDL(3.143xSD) = 0.266 0.0806
RSD 5.6% 5.6%
Matrix Spike Accuracy
2981-133 H93L2 SDGOXT409  0%143°09  0%/06/09 012510 O12310-LCDRC 224 0471 U 0127 U
2981-133MS (Cri6) 212 --
2981-133 MSD (Cri6) 277 -
Spike Amount, M$S 290 -
Spike Amount, MSD 283
Yo Recovery, VIS 73% N -
% Recovery, MISD 98% -
RPD 27% * -
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BUITELLE MARINE SCIENCES LABORATORY
1229 West Sequim Bay Road

Sequim, Washington 9X382

{360) 6814564

SDGORTH09(h), SDGOR2009. SDGOY 109, S[X WIDTROY, SDGOY?

Washington Closures Hanford
Chrommum VI Studv in Fish Tissue

309, and SDGUY30YY

Recetved  Collection  Analysis Analvtical Percent
MSL Code  Client 1D SDG Date Date Date Batch 1D Dry Wit Cr Vi (WY
nee dry wt. g wet we!
Viethod Detection Limit (MDLL) 471 0427
2981-203 J19503 SDGOYTROY 0971809 0971009 01,2210 012210-LCDRC 311 0471 U 0127 U
2981-203 MS (Cr 6) 298 -
2981-203 MSD (Crio) 3.26 -
Spike Amount, MS 304 --
Spike Amount. MSD 297 -
" Recovery, MS 949, -
% Recovery, MSD 10% -
RPD 10% -
2081-223 J195W35 SDGO93009  09/30:09 192109 01:26/10 OE2610-LCDRC 217 0471 U 0127 U
2081-223 MS (Cri6) 319 -
2981-223 MSD(Cri6) 2.90 -
Spike Amount, MS 291 --
Spike Amount, MSD 294 -
% Recovery, MS 110% --
% Recovery, MSD 9994, --
RPD 10% -
Standard Reference Material (Liguid)
SRM 2109 01725/10 012510-LCDRC 0111 --
SRM 2109 OF22/10 012210-LCDRC NA --
SRM 2109 O1/26/10° 012610-LCDRC 0119 -
Certified Value (adjusted for dilution) 0.10 -
% Recovery 111% -
% 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 Qutstde Mcthod DQOs for Blank Spikes (S 15%) and MS/MSD (<£25%) results
* Qutside Method DOQOs for Duplicates (< 25%)

Page 3 of 3
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PROJECT:

PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY
AND PROCESSING:

QA/QC NARRATIVE

Washington Closures Hantord SDGO81409b (partial batch), SDGO82009, SDGO91109,
SDGO91809, SDGO92309, and SDGO93009

Chromium Speciation — [lexavalent Chromium (Crvh

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

Tissue Homogenate

The samples addressed in this narrative were received in six separate shipments. Table
I provides the details for the sample receipt and analysis. A total of 46 tissue samples
were received at MSL. All samples were received in good condition (i.e., no sample
containers were broken or feaking). 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 SDG0O8 1409
samples due to an analytical batch size of 20 samples. See note below for sample
numbers addressed in this narrative.

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

SDG: 081409b 082009 091109 091809 092309 093009
MSL Sample | 2981*133- 2981*139- 2981*185- 2981*203- 2981*213- 2981*223-
IDs: 138 144 202 (select) 212 222 228
Collection 08/06/09 09/03/09 09/10/09
Date: 08/10/09 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: 01/24/10 01/24/10 01/21/10 01721710 01/21/10 01/26/10
Analysis 01/25/10
Date: 01/25/10 0172510 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 CrV| 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 briefly 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
extracts 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 pg/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 1 of 3
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HOLDING TIMES:

QA/QC NARRATIVE

Wet tissue samples were stored at < -80°C upon arrival at MSL. Method 6300 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 original method, the samples were isotopically spiked several
months after collection. However, the storage of samples at < -80°C sufficiently inhibits
interconversion of the oxidation states over this period of time. The results are not
considered significantly impacted by the delay in isotopically spiking the samples.

DATA QUALITY CRITERIA (DQC):

Range of Range of Achieved Achieved

SRM Replicate

\nalv Analytical Blank MS/MSD Percent Precisions MDL MDL
Analyte Method Spike Spike (ng/gdry  (ng/g wet
Recovery (RPD) )
Recovery Recovery wt.) wt.)
CrVvi HPLC/ICP- 85-115% 75-125% NA <25% 0471 ugle  0.127 pg/g
DRC-MS
NA - Tissue standard reference materials certified for CrVI are not presently available.

' Dry Weight MDL converted to a wet weight MDL using a percent dry weight of 26.9%.

DETECTION LIMITS:

METHOD
BLANKS:

LABORATORY
CONTROL SAMPLE
(LCS) ACCURACY:

REPLICATE

PRECISION:

MATRIX SPIKE
ACCURACY:

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 blanks were prepared and analyzed with the samples at a frequency of one each
per analytical batch. Three analytical batches are reported with no detectable CrVI 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 isotopically
enriched Cr VI and Cr Il standards for *Cr and **Cr. 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 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.

A set of matrix spike duplicates was prepared at a frequency of one each per 20 samples
or analytical batch. The matrix spikes were within the QC acceptance criterion of 75-
125%. except for one MS in batch 012510-LCDRC at 73%. Acceptable accuracy for Cr
VI was demonstrated by the LCS and an aqueous SRM certified for Cr V1. 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 The aqueous NIST standard reference material (SRM) for Cr VI 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(III) and Cr(V1) using feversed-phased ion-pairing liquid
chromatography with dynamic reaction cell inductively coupled plasma mass
spectrometry. J. Anal. At. Spectrom., 22: 1051-1060. DOI: 10.1039/b704597h

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#: 29F | sampleNo(sy //3 - /22 Project Manager: (3o z.,

TO BE COMPLETED BY PROJECT MANAGER (p (prior to arvival when possibie)

ber<es

Matrix: WP#

Yes
D E:] Navy-type Project (requires high-level sample tracking procedures)
Filter Samples: | Amount: Entire sample Half of sample |

1ns
HO00e

Special instructions:

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

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

T0 BE COMPLE!ED UPON SAMPLE ARRIVAL/LOG-IN

N/A  Indicate in Appropriate Box

D m E] Was a custody seal preseny?

ot weus infa
[j D - Was the custody seal intact? Each Sawple hes a ('uJ‘/DA(»}, senl fhel o t. JM}

M | I | I 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

[:___] D E Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?

Comment/Remedy:

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

Sample condition(s): @ Other (explain):

Container type: Teflon Poly Glass Cap. Vial '@ p/CLS 2 ' s

Notes:

Date/Time: O%. oo <3 ()

Complmd/%/?\ }%—

MPLE PRESERVATION

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

l:] 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: [ ] 0.2% HNO3 Notes:
,:] 0.5% HCl (Hg samples) Notes:
\Iw Refrigerate/Freeze Notes:
Notes:

~~ Dcte/Time:O %%9 /430

Revsed 121608

MSL Data Package Page 26 of 109

“
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LOG-IN CHECKLIST Reference SOP# MSL-A-001
Central File #: Zq%\ Sample No(s): |2~ \ ! “ ﬂ Project Manager: \/_\)B .
TO BE COMPLETED BY PROJECT MANAGER (prior to arvival when possible) ]

Matrix: wP#t

Navy-type Project (requires high-leve! 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)

JO00s
JOOe

Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:
TO BE COMPLETED UPON SAMPLE ARRIVALALOG-IN A WW\
Yes No  N/A Indicate in Appropriate Bax oA

av 4
I | l Zl l I Was a custody seal present?”” 62:?,(21.‘,\ g \\,C{J///
[___l [_____l l Q Was the custody seal intact?

m D [:l Was cooler(s) temperature(s) within acceptable range of 422°C or frozen? \ \/L °c

(if multiple coolers, note temp. of each) °c
[:] E:] IE/WM Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy: )

EZT (—__—] [:] Were all chain of custody forms signed and dated?
:] I:] Q/ Were samples filtered at MSL?

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

Notes: ’\({w on — %l'\eouk %‘G’D% %/
Completed By: C/A\,

SAMPLE PRESERVATION

Date/Time: 2 ‘10\ o) Y50

W
Sample(s) were preserved at MSL’Q(/

D Sample(s) were preserved prior 10 arrival at MSL (noted on CoC / Sample / per PM Instruction )
[:] 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:

[ ] 05% Hct (Hg samples) Notes:
‘:]"SZ Zef:‘rigemfe/Freeze ::cs: (i!..l.w-tﬂ,/\ “do \L‘(b GV S‘P\\\—}\,;:) ‘) \onf\—\h_\g/’_
er es:

Completed By: 0,5'\,4\,\/ Date/Time: 8}10\ ¥ \ 580
Storage Shelf: c\ e ’(-Z( / ed ’ﬂ\‘;\

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565

MSL Data Package Page 34 of 109
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Reference SOP#MSL-A-001

LOG-IN CHECKLIST

Central File #: 29%5 | ample No(s): / 55 - 20 i Project Manager: @/‘GN 0(4/.1 el"i -

AT T

))

4 Matnx

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

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

CJCd
.
D Ej Filter Samples:
1
-

Freeze 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
No N/A {Initial appropriate box when completed)

C] Custody seal present
] Dok

Custody seal intact

E:] [::] Cooler(s) temperature (acceptable ranges = water: 412°C / solid: frozen) 3 . 7 C
(if multiple coolers, note temp. of each) °C
Ej [::l m Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

W l::} D All chain of custody forms signed and dated?
[:j % [:] Samples Filtered?

Datef/T ime?y / / o) /-‘/5“0

SAMPLE PRESERVATION

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:

= 000

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:
D Refrigerate Notes:
% Freeze Notesy 2, /s o W,fo he Frowssy f(a/é o, ://a'//j

Notes:g'o b ; Y )
&9
Date/Time: J/Jj 7450

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565
MSL Data Package Page 54 of 109

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

Central File #: 295 ) Sample No(s):_223 ~ 2 1 2. Project Manager: Bran ué.décrscr‘

TO BE COMPLETED BY-PROJECT 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 Campliance Agreement Checklist

Filter Samples: I—-Amougm‘ Entire sample Half of sample J

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

Special instructions:

o0l
Q000

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

E:l Ejm Custody seal intact

Cooler(s) temperature (acceptable ranges = water: 422°C / solid: frozen) 2-7 °C
°‘C

(if multiple coolers, note temp. of each)

Comments/Remedy:

iﬁj Project Manager notified of any discrepancies or if temperature outside acceptable range?
D All chain of custody forms signed and dated?

Samples Filtered?

Acceplable: Other (explain):

Sample condition(s):

Container type: Tefiorr  Poly: Glass Cap. viat OlheR fLlasl <.

Notes:

C
i
Completed @V@L Date/T ime:Og// 51 /0°7 7223

SAMPLE PRESERVATION

Sample preserved at MSL

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

[: Sample preserved prior to arrival at MSL (noted on CoC / Sample / per PM Instruction )
Ej 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:
[ ] o05%HCi(Hg samples) Notes:
E Refrigerate Notes:
m Freeze Notes: :77)&’7& W D-f
[:] Notes:
/
%/L——- Date/Time: ﬁ/g‘é? 223

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-00

Central File #: 2‘72 ] Sample No(s): 2 13-222  Project Manager: 5/‘ a,ugéu be ’j <
70 BE CONPERTED 8Y AROTECTIANAGER.  (prci 0 samplé dig jral Whenpossible): |
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

Entire samplés . Half.of sample ]

e weighed and placed in Ultra-low temp freezer (Lab# 503)

Filter Samples: [ Afnoonie;

Freeze dry sample(s) - samples will b

Special instructions:

nnnne:
JOO0UE

Sample Preservation instructions:

“See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN

Yes o NIA (Initial appropriate box when completed)
Custody seal present

[_—_—] D /@j Custody seal intact
ﬂj :] Ej Cooler(s) temperature (acceptable ranges = water: 412°C / solid: frozen) 2.0 .

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

[::] I:] E} Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

—%_J l l [ l All chain of custody forms signed and dated?
[:] w :’ Samples Filtered?

Sampie condition(s):

CasEan i i e AN TSN

Container type: ]', Teﬂé",’@ %
Notes:
Completed ;”)ZL{ 3)9%%\ Dawmme.o%z/d) 12410

SAMPLE PRESERVATION

Sample preserved at MSL
D 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:

[:] 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:
Notes:

Notes: W C- )

Notes:

¥y ‘)jﬁ//k_, Datel'l'ime:a?/zg/o9 /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
cemralFile#: 22T/  samplanotsy 223 ~23D Batch: V3%
Project Nama: < //M;o?_— Project Manager:
TO B¢ » PROJICY | R (prior 10 arvival when possibie)
Matrix: WP#
Yes Ne

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

[ ] Fitrer samples: [dmowmer: Entirs cample Walf of sample__ |
[ ] ] Freazs dry somple(s) - samples will be weighed ond placed in ultralow temp freezer (Login Lab)

E::] [:] Special instructions:

Sample Preservation Instructions:
- aagee LIMS for archive/disposal information™*

TQ BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes No N/A Indicate in Appropriate Box

] hzad | ___] custody seal present Sealintact? YES NO
w | l Iz l Cooler temperature (acceptoble range: 422°C or solids:frozen) 5 3 °c
(if multiple coolers, note temp. of end\) °c
D D m Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, efc)
Comment/Remedy:

G2 ][] [T] Were ait chain of custody forms signed and dated?”
] [E ] Wmmmﬂhmdmusu

Sample condition(s)

Container type:

Notes:

m—_ oot 20 __I 520

SAMMLE PRESERVATION
% Samle(s)mﬁesmodpﬁortoan-ivulcfMSL(mfcdonCoC/Smnph/pu-PMIMtrucﬁon).

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

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

[ sompie(s) were preserved at MSL

Tye: [ ] 0.2%HNO3 Notes: Lot#
[] o05% Ha (Hg samples) Notes: Lot#

| ‘ﬂ] Refngcmu@ Notes: rl&‘p vM\; 6‘/

Date/Time: l«zgé ”22&

MSL Data Package Page 109 of 109
Batiefle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 6814565




