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BATTELLE MARINE SCIENCES LABORATORY

1529 West Sequim Bay Road Washington Closure Hanford
Sequim, Washington 98382 Arsentc Speciation Study
(360) 681-34564 SDGOY3009
Received  Collection  Analysis Analytical  Percent Total
MSL Code  Client ID SDG Date Date Date Batch 1D Dry Wt AsB DMA MMA As'? As
ng/s  pg/gdry ng/g pg’s nygdry
dry wt. wt. dry wt. dry wt. wt.
Method Detection Limit (MDL) 0.002 "’ 0.005 0.007 0.0/ Cul.
2981-229 J19752 SDGO93009  09/30/09 0972409 12/10/09 121009-LCDRC 273 0.110 0.005U  0.007 U 0.01 U 0.132
2981-230 J19751 SDG0OY3009 09/30/09  09/24/09  12/10/09 121009-LCDRC  21.6 0.293 0.005U  0.007 U 0.01 U 0.315
2981-231 JIRX99 SDGO9300Y9 09/30/09  09/24/09  12/10/09 121009-LCDRC  25.7 0.560 G005 U 0.007 U 0.01 U 0.582
2981-232 JI8X96 SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC  27.1 0.549 0.005 U 0.007 U 0.01U 0.571
2981-233 JI8XJ3 SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC  31.6 0.191 0.00sU  0.007 U 0.01 U 0.213
2981-234 JISXCY SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC 331 0.195 0.005U 0007 U 001 U 0.217
2981-235 JI8XBO SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC  24.8 0.479 0.005U 0007 U 00170 0.308
2981-236 JISXF3 SDGO9300Y 09/30/09  09/24/09  12/10/09 121009-LCDRC 258 0.432 0.005U  0.007 U 001U 0.454
2981-237 HI8XF2 SDG093009 09/30/09  09/24/09  12/10/09 121009-LCDRC 248 0.359 0.005U  0.007U 001 U 0.381
2981-238 JISXFL SDG093009 09/30/09  09/24/09  12/10/09 121009-LCDRC  25.2 0.530 0oos U 0.007 U 001 U 0.552
2981-239 JI8XC6 SDG093009 09/30/09  09/24/09  12/10/09 121009-LCDRC  33.4 0.213 0.005U 0.007 U 0.01 U 0.235
2981-240 JIRXJL SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC 32.0 0.220 0.005 U  0.007 U 001 U 0.242
2981-241 JISXDO SDG093009 09/30/09 0972409 12/10/09 121009-LCDRC  29.6 0.158 0.005U  0.007 U 0.01 U 0.180
2981-242 JI8XJ2 SDG093009 09/30/09  09/24/09  12/16/09 121009-LCDRC  20.6 0.398 0.00SsU  0.007 U 0.01 U 0.420
2981-243 JI8X97 SDG093009 09/30/09  09/24/09  12/10/09 121009-LCDRC  30.5 0.162 0.005 U  0.007 U 001 U 0.184
2981-244 JIRXCT SDGO93009 09/30/09  09/25/09  12/10/09 121009-L.CDRC  28.7 0.119 0.005U  0.007U 00152 0.146
2081-245 JISXFS SDGO093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  26.0 0.576 0.005 U  0.007 U 001 U 0.598
2981-246 JI8XJ5 SDGO093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  31.2 0.301 0.363 0.007 U 001 U 0.681
2981-247 JIBXC8 SDG093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  32.5 0.233 0.005 U  0.007 U 0.0138 0.259
2981-248 J18X98 SDG093009 09/30/09  09/25/09 12/11/09 121109-LCDRC  26.2 0.463 0.005U  0.007 U 0.0150 0.490
2981-248DUP J18X98 SDGO093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  26.2 0.505 0.005 U  0.007 U 0.01 U 0.527
2981-249 JI8XF4 SDG093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  25.0 0.148 0.005U  0.007 U 0.0144 0.175
2981-250 J19XJ4 SDG093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  33.1  0.0642 0.005U 0007 U 00121 0.0883
QUALITY CONTROL SAMPLE RESULTS Average 27.9
Method Blank
Blank R1 12/10/09  121009-LCDRC 0.002 U 0.005 U 0.007 U 0.01 U NA
Blank R2 12/11/09 121109-LCDRC 0.002 U 0.005U  0.007 U 0.01 U N4
Standard Reference Material
DORM-2 r1 12/10/09 121009-LCDRC 13.6 0.277 0.007 U 0.01 U 13.9
DORM-2 12 12/11/09 121109-LCDRC 13.7 0.195 0.007 U 0.01 U 13.9
Certified Value 16.4 NA NA NA 18.0
% Recovery 83% 77%
% Recovery 83% 77%
Blank Spike Results
LCS RI 12/10/09 121009-LCDRC 2.14 217 2.16 3.96 10.4
LCS R2 12/11/09 121109-LCDRC 2.00 207 2.14 3.91 10.1
Spike 2.00 2.00 2.00 4.00 10.0
% Rec 107% 108% 108% 99% 104%
% Rec 100% 104% 107% 98% 101%

Page 10of 2
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BATTELLE MARINE SCIENCES LABORATORY

1529 West Sequim Bay Road
Sequim, Washington 98382

Washington Closure Hanford

Arsenic Speciation Study

(360) 6811564 SDG093009
Received  Collection  Analysis Analytical  Percent Total
MSL Code  Client 1D $SDG Date Date Date BatchID  Dry Wt AsB DMA MMA As'? As
pg’g  pg/gdry ne/g nglg pgdry
dry wt. wit. dry wt. dry wt. wt.
Vethod Detection Limir (MDIL) 0.002"' 0.005 0.007 0.01 Cul.
Replicate Analysis Results
2981-228 R J19665  SDGO93009 09/30:09  09/24/09  12/10/09 121009-LCDRC  20.5 0.0691 0.0128 0.007 U 0.172 0.261
J081-228 R2 19665 SDGO93009  09/30/09  09/24/09  12/10/09 121009-LCDRC  20.5 0.0590 0.0129 0.007 U  0.179 0.258
RPD 16% 1% NA 4% 1%
20K1-248 JI8X98 SDG093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  26.2 0.463 0.005U 0007 U 00150 ).490
2081-248DUP JI8X98 SDGOY300G9 09/30/09  09/25/09  12/11/09 121109-LCDRC 2 0.505 0.005U 0007 U 001 U 0527
RPD 9% NA NA NA 7%
Matrix Spike Accuracy
2081-226 J195W8 SDG093009 09/30/09  09/24/09  12/10/09 121009-LCDRC 214 0.108 0.0133 0.007 U 0.0303 0.159
2981-226MS 2.55 253 2.50 4.55 12.1
2981-226MSD 243 2.48 2.40 453 118
Spike Amount, MS 2.55 2.55 2.55 5.09 12.7
Spike Amount, MSD 245 2.45 245 4.90 123
% Recovery, MS 96% 99% 98% 89% 94%
% Recovery, MSD 95% 101% 98% 92% 95%
RPD 1% 2% 1% 3% 1%
2981-245 JI8XF5 SDG093009 09/30/09  09/25/09  12/11/09 121109-LCDRC  26.0 0.576 0005 U 0007 U 0.01 U 0.598
2981-245MS 3.09 0.0574 0914 338 7.44
2981-245MSD 3.25 0.0431 0.874 36! 7.78
Spike Amount, MS 237 237 237 4.74 11.9
Spike Amount, MSD 253 2.53 2.53 5.05 12.6
% Recovery, MS NA NA NA 71% N NA
% Recovery, MSD NA NA NA 2% N NA
RPD NA NA NA 0% NA
2981-227 J19666  SDGO93009 09/30/09  09/25/09 12/11/09 121109-LCDRC 222 0.0947 0.005U 0007U 0673 0.780
2981-227MS 2.66 242 2.60 517 12.8
Spike Amount, MS 2.55 2.55 2.55 5.09 12.7
% Recovery, MS 101% 95% 102% 88% 95%

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

Arsenite (111 or As™)
Total Inorganic Arsenic = As’

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

Cal = Calculated Value

' Method detection limit (MDL) for AsB calculated 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 tor Blank Spikes (S 15%), MS/MSD (< 25%), SRM (< 25%) results

* Qutside Method DQOs tor Duplicates (< 25%)

Page 2 of 2
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BATTELLE MARINE SCIENCES LABORATORY
1529 West Sequim Bay Road
Sequim, Washington 98382

(360) 681-4564

Washington Closure Hanford
Arsenic Speciation Study
Wet Weight Conversion Table

Received  Collection  Analysis Analytical Percent Total
MSL Code  Client ID SDG Date Date Date Batch ID Dry Wt AsB DMA MMA As'? Ay
jng/g wet ne/g ne/g ng/g wet ng/g wet
wit. wet wit. wet wt wt. wt.
Method Detection Limit (MDL) 0.0006 ' 0001 0.002 0.003 Cal.
2981-229 H9752 SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC 273 0.0300 0.001 U 0.002 U 0.003 U 0.0360
2981-230 J19751 SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC  21.6 0.0632 0001 U 0.002U 0.003 U  0.0692
2981-231 JIRX99 SDG093009 09/30/09  09/24/09  12/10/09 121009-1.CDRC 257 0.144 0008 U 0.002U 0.003 U 0.150
2981-232 JI8X96 SDGO93009 09/30/09 092409 12/10/09 121009-LCDRC 271 0.149 000t U 0002U 0.003 U 0.155
2981-233 HRXI3 SDG093009 09/30/09  09/24/09  12/10/09 121009-LCDRC  31.6 0.0604 000U 0002U 0.003 U 0.0664
2981-234 JIRXCY SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC  33.1 0.0645 000U 0.002U 0.003 U 0.0705
2981-235 JI®XBO SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC 248 0.119 0.001 U 0.002U 000422 0.126
2981-236 JIRXF3 SDG093009 09/30/09  (9/24/09  12/10/09 121009-LCDRC 258 0.111 0001 U 0002 U 0.003 U 0.117
2981-237 JIRXF2 SDGO093009 09/3(0/09  09/24/09  12/10/09 121009-LCDRC 248 0.0892 0001 U  0002U 0.003U 0.0952
2981-238 JISXF1 SDG093009 09/30/09  (9/24/09  12/10/09 121009-LCDRC 252 0.134 0001 U 0002U 0.003 U 0.140
2981-239 JIRXC6 SDG093009 09/30/09  09/24/09 12/10/09 121009-LCDRC 334 0.0710 0001 U 0002U 0.003U 00770
2981-240 JI8XJ1T SDGO93009 09/30/09  09/24/09  12/10/09 121009-LCDRC 32.0 0.0702 0001 U 0002 U 0.003U 00762
2981-241 JI8XDO SDG093009 09/30/09  09/24/09 12/10/09 121009-LCDRC  29.6 0.0469 0001 U 0.002U 0.003U 00529
2981-242 JI8XJ2 SDGO093009 09/30/09  09/24/09 12/10/09 121009-LCDRC  20.6 0.0820 0.001 U 0002U 0.003 U  0.0880
2981-243 JI8X97 SDG093009 09/30/09  09/24/09 12/10/09 121009-LCDRC  30.5 0.0492 0001 U 0.002 U 0.003 U 00552
2981-244 JI8XC7 SDG0O93009 09/30/09  09/25/09 12/10/09 121009-LCDRC 287 0.0341 0.001 U 0002 U 0.00435 0.0414
2981-245 JIRXFS SDG093009 09/30/09  09/25/09 12/11/09 121109-LCDRC  26.0 0.150 0,001 U 0.002U 0.003 U 0.156
2981-246 J18XJ5 SDGO093009 09/30/09 09/25/09 12/11/09 121109-LCDRC  31.2 0.0938 0.113 0.002 U 0.003 U 0.212
2981-247 JI8XC8 SDG093009 09/30/09  09/25/09 12/11/09 121109-LCDRC 325 0.0758 0.001 U  0.002 U 0.00450 0.0833
2981-248 JI8X98 SDG093009 09/30/09 09/25/09 12/11/09 121109-LCDRC  26.2 0.121 0.001 U 0.002U 0.0039%4 0.128
2981-248DUP JIRX98 SDGO93009 09/30/09 09/25/09 12/11/09 121109-LCDRC  26.2 0.132 0001 U  0.002U 0.003 U 0.138
2981-249 JI8XF4 SDG093009 09/30/09 09/25/09 12/11/09 121109-LCDRC  25.0 0.0370 0.001 U 0.002U 0.00358 0.0436
2081-250 J19X14 SDG093009 09/30/09  09/25/09 12/11/09 121109-LCDRC  33.1 0.0213 0.001 U 0.002 U 0.00402 0.0283
Average 27.9

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

Total Inorganic Arsenic = As

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

Cal = Calculated Value
' Method detection limit (MDL) for AsB calculated 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

3-5

Page 1 of 1
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PROJECT:
PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY
AND PROCESSING:

QA/QC NARRATIVE

Washington Closures Hantord SDG093009

Arsenic Speciation - Total Inorganic Arsenic (TIA)

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

Tissue Homogenate

Tissue samples were received at MSL on 09/30/09. 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: SDG093009: 2981*229-250

Description: Freshwater Fish HHomogenate

Collection dates 09/24/09 and 09/25/09
Laboratory arrival date 09/30/09

Cooler temperature on arrival 3.2°C

Extraction Dates: 12/09/09 and 12/10/09
Analyses Dates: 12/10/09 and 12/11/09

METHODS:

The tissue homogenate was processed and analyzed for total inorganic arsenic defined
as the sum of arsenate (V or As5+) and arsenite (Il or As3+) tollowing MSL standard
operating procedure MSL-I-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 tetramethyl ammonium hydroxide (TMAOH). An aliquot of the
supernatant is subsequently analyzed for arsenic species using the HPLC 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
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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QA/QC NARRATIVE

NOTE: The data for arsenobetaine (AsB), dimethylarsinic acid (DMA),
monomethyarsonic acid (MMA) 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. The quality control review below applies only to
the As*"* data.

HOLDING TIMES: Wet tissue samples were stored at cither 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 4-5 days after collection and stored at <-18 °C and then
lypholized. With these storage requirements the samples were analyzed within the 180
days trom collection.

DATA QUALITY CRITERIA (DQC):

Range of Range of . Achieved Achieved
Analytical Blank MS/MSD SRM Replicate MDL MDL
Analyte L. . Percent Precisions
Method Spike Spike (ng/g dry (nug/g wet
Recovery (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 pg/g  0.001 pg/g
DRC-MS
MMA HPLC/ICP- NA NA NA NA 0.007 pg/g 0.002 pg/g
DRC-MS
As™” HPLC/ICPs 85-115% 75-125% +25% <25% 0.01 pg/g 0.003 ug/g
DRC-MS

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

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. The only exception is
the MDL determined for the AsB. which was the instrument detection limit converted
from pg/L to ng/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 Method blanks were prepared and analyzed with the samples at a frequency of one each

BLANKS: 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 Laboratory control samples (LCS) were prepared and analyzed at a frequency of one
CONTROL SAMPLE each per analytical batch of 20 or fewer samples. The LCS consists of reagents spiked
(LCS) ACCURACY: 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.

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

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

PRECISION: analytical batch. Due to an error, the duplicate for analytical batch 121009-LLCDRC was
conducted on a Washington Closures Hanford sample that was not selected tor total
inorganic arsenic analyses. The values are reported for the purpose of meeting the
quality control requirement. Analytical precision was also assessed using the matrix
spike duplicates and were within the QC acceptance criterion of <25% RPD.

MATRIX SPIKE The analytical method requires a matrix spike at a trequency of one per 20 samples or

ACCURACY: analytical batch. A matrix spike duplicate was also added to provide a measure of
precision (as discussed above). Due to an error, the matrix spike and duplicate matrix
spike for analytical batch 121009-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 121109-LCDRC were just
outside the QC acceptance criterion (71% and 72%, respectively). The matrix spikes
were reprocessed, but resulted in the same low recoveries. A second sample from this
analytical batch was selected for a matrix spike to confirm the low recoveries were
isolated to the specific sample. The single matrix spike was conducted on a sample that
was not requested for total inorganic arsenic determination. The values are reported to
demonstrate the analytical accuracy for this batch. The spikes were within the QC
criterion. In addition, the LCSs for both analytical batches were within the QC criterion.
The data are not considered significantly impacted.

STANDARD The standard reference material (SRM) Dorm-2 Dogfish 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 for

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 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-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.
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LOG-IN CHECKLIST Reference SOP# MSL-A-001
CentralFile#: 298/  sampleNos) 223 -23D Batch: V3%
Project Name: NowTdord Project Manager:

TO BE : BY PROJECY MANABER (prior 1o ervival when possible)
Matrix: WP#
Yes No

D E:l Navy-type Project (requires high-level sample tracking procedures)

L3 [T usba samples (see Compliance Agreement Checklist) | PM Verfication:

] ] Fitter samples: [ Fmouwt: Entire comple Half of somple |
[] [T Freezs dry somple(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

D [:] Special instructions:
Sample Preservation Instructions
© **See LIMS for archive/disposal information**

YO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
Yes Neo N/A  Indicate in Appropriate Box

[ Szadl ] custody seal present Sealintact?  YES  NO

‘m D D Cooler temperature (acceptable range: 412°C or solids:frozen) 2 *c
(if multiple coolers, note temp. of each) , *c
D D m Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Remedy:

w L__J | I Were gll chain of custody forms signed and dated?

omnm:@? INY-2=i

ﬂ Somple(s) were 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:

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

(] samptets) were preserved at Msi.

Type: [ | 02%nHNO3 Notes: Lot#
[ 05% Hai (Hg samples) Notes

. “PRl] RefrigeratelFrees Nofes; Mﬁuuf 8-/

Lot#

Date/Time: ¢ G735 m

Betlelie Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360)\8A1 245685 ackage Page 39 of 39
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INORGANIC CHEMISTRY ANALYSIS
DATA PACKAGE CONTENTS

Chromium VI Analysis in Tissue

Summary Table
QC Narrative

Sample Custody Information

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

SDG081409

SDGOB2009 ....ooooco e
SDGOITIO9 oot
SDG091809

SDBO92309 ..o

SDG093009
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BATTELLE MARINE SCIENCES LABRORATORY
FS29 West Sequim Bay Road
Sequnm, Washmgton 98352 Washington Closures Hanford
1300} 6814364 Chromium VI Study in Fish Tissue
SDGORTI09(b), SDGOR2009, SDGOYT 109, SDGOYT R0Y, SDGOY2309, and SDGOYI0NY

Recerved  Collection Analysis Analytical PPereent
MSE Code  Client [D SDG Date Date Dute Batch ID Dry Wit Cr Vvl Cr vl
g dry wi. e/ wet wt.!
\ethod Detection Limit t MDL) 0471 0127
20R1-133 J1o32 SDGORTH09 081409 08:06:09  01:25:10 O125H0-LCDRC 224 0471 U 0127 U
29K1-134 H9AL3 SDGOBI0Y 0X/ 1109 080609 01:25/10° 012510-LCDRC 26| 0471 U 0127 U
JO9R1-133 J1oimM?2 SDGORIH09  0R/1409 081009 0172510 OL2ST0-LCDRC 286 0471 U 0427 U
2981-136 J193M3 SDGORTH09 O8/1409  0%10/09  01:25/10 012510-LCDRC . 32.0 0471 U 0.127 U
JURE-137 JI9AN4 SDGORTH09  0R/14:09  0%/11°:09  01:25:40 OI2310-LCDRC 223 0471 U 0127 U
29R1-137R2 JI9INADUP SDGOS1409  08/14/09  08/11:09 0172510 012510-LCDRC 223 0.485 0. 108
JUR1-138 J193INS SDGORI409  0%/1409  08/11°09 01,2510 DE2310-LCDRC 256 0471 U 0.127 U
2981139 J19446 SDGOB2009  08/20,09  0%/12,09  (11/25/10 OI2310-LCDRC 39 4 0471 U 0.127 U
2981-140 119447 SDGOR2009  08/20/09  08/17/09 01,2510 012510-LCDRC 409 0471 U 0.127
2981-141 J19456 SDGOK2009  08/20/09  08/17:09  01/25/10 0125 10-LCDRC 229 .06 0.241
2981-142 119457 SDGOB2009  08/20/09  08/17/09  01,25/10 012510-LCDRC  26.2 0471 U 0.127 U
2981-143 J1od66 SDGOB2009  08/20/09  08/17:09  01/25/10 0125 10-LCDRC  24.1 1.20 0.289
J981-144 119467 SDGOR2009  08/20/09  08/17/09  01/25/10 OI12510-LCDRC  29.1 0.471 U 0127 U
TOR1-1K6 119476 SDGOILINY 09/11709  09/03/09  01/25/10 012510-1.CDRC 276 0471 U 0127 U
2981188 119477 SDGOYITO9 N9/11209  09/03/09  01/25/10 012510-LCDRC  30.2 0471 U 0.127 U
2081-189 J19487 SDGO9TI09 0911709 09/03/09  01/25/10 012510-LCDRC  43.4 0471 U 0.127 U
2081-191 119486 SDGOT09 09/11:09  09/03/09  01/25/10 012510-LCDRC 340 0471 U 0127 U
2081-193 J19497 SDGOITIO® 09/11:09  09:08/09  01:25/10 OI2510-LCDRC 344 0471 U 0127 U
2O81-196 119496 SDGO9LIO9 G9/11/09 090809 012510 01251 0-LCDRC  26.6 0.654 0.174
2O81-198 J194B7 SDGO9TIOS 09/11/09  09/08/09  01:25/10 01251 0-LCDRC 326 0.472 0.154
2081-200 119488 SDGOOTI09 09711709 09/08/09  01/25/10 O12510-LCDRC 39,1 0471 U 0127 U
2981-201 J194C8 SDGO9T109 09/11/09  09/09/09  01/22/10 012210-LCDRC 256 0471 U 0127 U
2981-202 Hv4C9 SDGO9TI09 0911509 09/09/09  01/22/10 O12210-LCDRC 326 0471 U 0127 U
2981-203 119503 SDGUIIR0Y  09/18/09  09/10/09  01722/10 012210-LCDRC 311 0471 U 0.127 U
2081-204 J19s04 SDGOIR09  09/18/09  09/10/09  01/22/10 012210-LCDRC 379 0471 U 0127 U
2981-204 R2 J19504DUP  SDGO9IS09  09/18/09  09/10/09 0172210 012210-LCDRC  37.9 0.471 U 0.127 U
2081-205 J193R SDGO9IRO9  09/18:09  09/10/09  01:22/10 012210-LCDRC 423 0471 U 0127 U
2981-206 HO3RO SDGO91809  09/18/409  09/10/09  01/22/10 012210-LCDRC 345 0471 U 0.127 U
2981-207 19512 SDGO9IZ09  09/18/09 0914409 01/22/10 012210-LCDRC  36.7 0.471 U 0127 U
2981-208 HOYST3 SDGO9IR09 09/18/09 0971409 01/22/10 012210-LCDRC  40.2 0.471 U 0.127 U
2081-209 HI5Y0 SDGO91809  09/18/09  09/15/09  01/22/10 012210-LCDRC  37.7 0471 U 0.127 U
2981-210 J195X9 SDGO9180Y 09/18/09  09/15/09  01722/10 012210-LCDRC 322 0.471 U 0.127 U
2981-211 J19609 SDGO9IRO9 09/18/09  09/15/09  01/22/10 012210-LCDRC 3.9 0471 U 0.127 U
2081-212 119610 SDGO91IB09  09/18/09  09/15/09  01/22/10 012210-LCDRC  38.7 0471 U 0.127 U
2981-213 J19629 SDG092309  09/23:09  09/16/09  01/22/10 012210-LCDRC  34.7 0471 U 0.127 U
2981-214 J19628 SDGO92309  09/23/09  09/16/09  01/22/10 012210-LCDRC 289 0.497 0.143
2981-215 J19639 SDG92309  09/23/09  09/16/09  01/22/10 012210-LCDRC  23.9 0471 U 0127 U
2981-218 J19640 SDGO92309  09/23:09  09/16/09  01/22/10 012210-LCDRC  29.7 0471 U 0.127 U
2981-219 J19650 SDGO92309  09/23/09  09/17/09  01/22/10 012210-LCDRC  36.0 0471 U 0.127 U
2981-220 119649 SDGO92309  09/23:09  09/17/09 012210 012210-LCDRC 292 0471 U 0127 U
2981-221 J19660 SDGO92309  09/23/09  09/17/09  01/22/10 012210-LCDRC 32.0 0471 U 0.127 U
2981-222 J19659 SDGO92309  09/23/09  09/17/09  01:22/10 01 2210-1.CDRC 287 0.582 0.167
2981-223 J195W5s SDGO93009  09/30/409 0972109  01/26/10 012610-LCDRC  21.7 0471 U 0.127 U
2981-224 J195W6 SDGOI3009 0973009 09/21/09  01/26/10 01 2610-LCDRC 257 0471 U 0.127 U
2981-225 J1953W7 SDGOI3009  09/30:09  09721:09  01:26/10° 01261 0-LCDRC 193 0.902 0.174
2981-226 J195W§ SDGOI3009  09/30:09  09/24:09  01/26/10 01261 O-LCDRC 214 113 0.242
2081-226R2 JI9SWSDUP  SDGO93009  09/30:09 092409 01726/10 01261 0-LCDRC 214 0.686 0.147
2981-227 119666 SDGO93009 093009 09724/09  01/26/10 01 2610-LCDRC 2222 0.911 0.202
2981-228 119665 SDGO93N0Y 09/30/09 092409 01726/10 012610-LCDRC 20,5 1.05 0.215
QUALITY CONTROL SAMPLE RESULTS herage 30.3

Page 1 of 3 MSL Data Package Page 3 of 109




BATTELLE MARINE SCIENCES .
IS29 West Sequim Bay Road

Scequim, Washington 98382

(36t 63145064

1BORATORY

Washington Closures Hanford
Chromium VI Study i Fish Tissue

SDGORTH09(b), SDGORIU09, SDGOYTTO9, SDGOYTROY, SDGOY2309. and SDGOY300Y

Recetved  Collechon Analysis Analvtical Pereent
MSL Cade  Client [D SDG Dute Date Dute Batch [D Dry Wt Cr vl Cr Vi
e dry wi. e wet wt,!
Vethod Detection Dinnt (ML) ()47] 0127
Mecthod Blank
Blank R 22510 012510-LCDRC 0471 U 0.127 U
Blank R?2 U1222/10 012210-LCDRC 0471 U 0.127 U
Blank R3 U1726/10 D12610-LCDRC 0471 U 0127 U
Laboratory Control Sample
LOST1Cr6 OE2540 012510-LCDRC 316 --
LCS2¢r6 0172210 012210-LCDRC .06 -
[.CS3Cri6 01:26/10 0126 10-LLCDRC 310 -
Sptke Concentration 3.00 -
"o Recovery 105% --
*s Recovery 102% --
" Recovery 103% -
Replicate Analysis Results
2981-137 JI93N4 SDGOSTH09  08/14/09  08/11/09  01/25/10 012510-LCDRC 223 0471 U 0.127 U
2981-137R2 - JI93ANJDUP  SDGORI409  08/14:09  0%/11°09  1]1725/10 012S10-LCDRC 223 0.485 108
RPD NA NA
2981-204 J19s04 SDGO9IROY W/ 1R8/09  09/10/09  01:22/10 OI2210-LCDRC 379 0471 U 3127 U
981204 R2 HOS0ADUP - SDGOYIR09  09/18:09  09/10:09  01:22/10 012210-LCDRC 379 0471 U 0.127 U
RPD NA NA
J9K1-226 JI9SWR SDGOYINNY  09730:09 092409 012610 01 2610-LCDRC 214 1.13 0.242
29R1-226R2 JI9SWRDUP  SDGOY3009 093009 09:2409  01:26/10 01261 0-LCDRC 214 0.686 0.147
RPD NA* NA*
MDLR2 New MDL 01226/10 012610-LCDRC 303 1.52 0.460
MDLR3 New MDL 0172610 012610-LCDRC  30.3 1.45 0.439
MDLR4 New MDL 01/26/10 012610-LCDRC  30.3 149 0.451
MDLR3 New MDL M726/10 012610-L.CDRC  30.3 1.37 0414
MDLR6 New MDL 01726/10 012610-LCDRC 303 1.62 0.490
MDI.R7 New MDL 01/26/10 012610-LCDRC  30.3 1.56 0.474
MDLRS New MDL OL26/10 012610-LCDRC - 30.3 1.57 0.476
\verage = 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
2081-133 J1931.2 SDGORTH09 081409 08:06:09 012510 012510-LCDRC 224 0.471 U 0127 U
2081-133MS (Cri6) 212 -
2981-133 MSD (Cr 6) 2.77 -
Spike Amount, MS 2.90 -
Spike Amount, MSD 283 -
% Recovery, MS 73% N -
% Recovery, MSD 98% --
RPD 27% * --

Page 2 of 3
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BATTELLE MARINE SCIENCES .
1329 West Sequim Bav Road
Seguim, Washington 9%382

(360 681 4364

tRORATORY

Washington Closures Hanford

Chronmum VI Study i Fish Fissue

SDGOXT09h), SDGOR2009, SDGO9TT09. SDGUY ] RO9, SDGOY230Y, and SDGOY3HNY

Recerved  Collection Analysis Analytical Pereent
MSE Code Chent 1D SDG Date Date Date Batch [D Dry Wit Cr V] Cr Vi
g dry wt o pe wet wt!
Vcthod Detection Limit ¢ M)y 47] .127
20R1-203 19503 SHGOHYIROY DY ER09 0¥ 1009 01.22/10 012210-L.CDRC 31 0471 4 0127 U
TOXE-203 MS (Creo) 298 -
2OR1-203 MSD (Crib) 326 -
Spike Amount, MS 4 -
Spike Amount. MSD 297 -
" Recovery, MS 949, N
% Recovery, MSD 1T0% -
RPD 0% -
2081-223 NYsSWs SDGOII0OY 0930709 092109 01:26/10 012610-LCDRC 1.7 0471°U 0127 U
J981-223 MS (Cri6) 3.9 -
2981-223 MSD (Cr! 6) 2.90 --
Sptke Amount, MS 291 -
Spike Amount, MSD 294 --
% Recovery, MS 110% -
s Recovery, MSD 999, -
RPD 0% -
Standard Reference Material (Liquid)
SRM 2109 02510 012510-1.CDRC INNE] -
SRM 2109 01:22/10 012210-[.CDRC NA -~
SRM 2109 OE26/10 012610-1.CDRC 0119 -
Centitied Value (adjusted for dilution) 0.10 -
" Recovery 111% -
% Recovery NA -
" Recovery 119% -

Qualifiers:

" 'Wet weight detection limit calculated 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 Method DOQOs tor Blank Spikes (S 15%) and MS/MSD (< 25%) results
* Outside Method DOOs for Duplicates (< 25%)

Page 3 of 3
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PROJECT:

PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY
AND PROCESSING:

QA/QC NARRATIVE

Washington Closures Hanford SDGO31409b (partial batch), SDGOS2009, SDGO9109,
SDGOY809, SDG0Y2309, and SDGOY3INNY

Chromium Speciation - Hexavalent Chromium (Cr V1)

Pacitic 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 tor 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 leaking). Samples were assigned a Battelle Central File (CF)
identitication number (2981) and were entered into the MSL sample tracking and
project management system. This narrative addressed only part of the SDGO8 1409
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: 081409b 082009 091109 091809 092309 093009
MSL Sample 2981*133- 2981*139- 2981*185- 2981*203- 2981*213- 2981*223-
1Ds: 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 01/21/10 01/21/10 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

trom 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 CrVI 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 AQUEOQUS, 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
lyophilized. 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 ug/'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.
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HOLDING TIMES:

QA/QC NARRATIVE

Wet tissue samples were stored at < -80°C upon arrival at MSL. Method 6800 does not
provide a holding time tor CrVI; however, it states that samples collected for speciation
analysis must be isotopically spiked as soon as possible. Due to the lipid interterence
that occurred in the original method, the samples were isotopically spiked several
months atter collection. However, the storage of samples at < -80°C sufficiently inhibits
interconversion of the vxidation 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 A . Achieved Achieved
\nalyte | Amalvtical Blank MS/MSD l,::?::‘ . "fr"c‘z'lifl“::‘es MDL MDL
' Method Spike Spike Recovery (RI;D) (ng/g dry (ng/g wet
Recovery Recovery wt.) wt.)l
Crvl HPLC/ICP- 85-115% 75-125% NA <25% 0471 ug/g 0.127 pg/g
DRC-MS
NA - Tissue standard reference materials certitied for CrVIare not presently avatlable.

' Dry Weight MDL converted to a wet weight MDL using s 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 analyticai batch. Three analytical batches are reported with no detectable CrV1I in
the method blanks.

Laboratory control samples (LCS) were prepared and analyzed at a frequency of one
cach per analytical batch. The LCS consists of reagents spiked with the isotopically
enriched Cr V1 and Cr 11 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 certitied 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.
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STANDARD
REFERENCE
MATERIAL:

REFERENCES:

QA/QC NARRATIVE

I'he aqueous NIST standard reference material (SRM) for Cr VI was used to verify the
accuracy of the isotopic dilution method. This is not required in the method, but was
added to confirm the quantitication of the Cr VI species. Theretore, only two of the
three batches contained an analysis of this standard with percent recoveries within 75-
125% ot the certified value for Cr VI,

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

Wolt, Ruth E., J.M. Morrison, and M.B. Goldhaber. (2007). Simultaneous
determination of Cr(lll} and Cr(V1) using reversed-phased ion-pairing liquid
chromatography with dynamic reaction cell inductively coupled plasma mass
spectrometry. J. Anal. At. Spectrom., 22: 1051-1060. DOI: 10.1039/6704597b
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

Central File #: 2 9? / Sample No(s): / /i - /22 Project Manager: (S~ a o, berses
TO BE COMPLETED BY PROJECT MANAGER (prior fo 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)

e
UO00e

Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

T0 BE COMPL§!§D UPON SAMPLE ARRIVAL/LOG-IN

N/A  Indicate in Appropriate Box

Ejm :] Was a custody seal present? y S ;. facl'
I: [:] Was the custody seal intact? fach Sample hes a (ujw seal thad wous i - gms

. , 3/6/09
m E___] l:] Was cooler(s) temperature(s) within acceptable range of 4+2°C or frozu\? 2 [ *c
(if multiple coolers, note temp. of each) °c
:] C] m Was Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy:

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

Sample condition(s): (Acceptable D Other (explain):

Container type: Teflon Poly Glass Cap. Vial Thed L/eis L !'gg

Notes:

Complcfed/% W—- Date/Time: ﬁ%)@ (/3 0)

MPLE PRESERVATION

Sample(s) were preserved at MSL
Sample(s) were preserved prior to arrival at MSL (noted an CoC / Sample / per PM Instruction )
[] rRandom 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: | ] 0.2%HNO3 Notes:

[:] 0.5% HCl (Hg samples) Notes:

\ﬂ] Refrigerate/Freeze Notes:
D Notes:

™~ Date/Time 0 %%‘-) /‘-/5@

Sfbrrngc Shelf:

Revsed 121608
MSL Data Package Page 26 of 109




501 jo 17 a5eg 2Bexoed eleQ 15K
1 jo | ebey L0O-V-ISW ‘#40S
60-6ny-£1 swoiysexsy ‘sy debiou| e10) ujiepm SSIL pri-1862 - LOv6ILP
‘1929314 doaq
60-6ny-21 swoiyoexeH 'sy duebiou) re10) Unilem SSiL e£vL-1862 - 9OvELI
‘1929814 das(
| 60-6rv-21 swosydsexeH ‘sy ouebiou) jero) UMrepm SSIL Zpi-1862 - ISYELT
7 ‘1929914 daaQ
60-6nv-21 swoyoexey ‘sy dwebiou o) uNem SSIL Lv1-1862 - 9Sb6Ir
7 ‘19z9914 daaq
W 60-6ny-£1 swoiydexaH ‘sy duebioul g1} uniiem SSiL ovi-1862 - LobBLr
‘1928014 doaq
N 60-bnv-z1 awosyoexsy sy owebsou 0] unjiem SSIL 6€1-1862 - opELr
| ‘19z9014 desQg
sleq s1gjawesed peysenbey uoneso omﬁ.oum xuew 8po) ejjeneg uonduoseq e)ig al Josuodg
uofle}ion
piojueH ainso|) uojbuiysepp welig
S9CH-189 (09€) ‘Hd ¥ousnsy :esubiseq uibon
2gce6 voibuysem ‘umbes Zl uyoeg
peoy Aeg winbeg 1som 6251 6002/0Z/8 :pen@dey seQq
As01210Q87 SEIUBNIS BULEH Jafilequepuesg :eBeuep 1eloiy
|
venvaouup fo erauteng sy ALY ROV "I NG v
i ﬁ BRI S| NI9DOT 31dNVS




601 Jo g2 96ed aBeyoed ereq 1S

LLO-3F-HOM
NO11ISOdS1a
PE— kg posodnig POUR (esodsiq | ATIINVS TVNIS
NOLLOIS
san | preq amy Ad poaasay | AHOLYHOAV]
PN Qmm . . ’ .wﬂa EMm
»uoﬁvh.)oo”ﬂﬂ ou“ﬂxxu o Sﬂ way a0 w0l aunj g u] puoig/Ag vo:ouox_ auny preq wol] poaoway/Ag ooﬁ.:aS_uﬁ
saidues 6A0LWO; O} ofqereARUN Jordwes
uﬂﬂm 11 0 YA 1 emchiiee - any preq Ul PRIOIS/AQ PIAY ) e wold pasowny/Ag poysinbua
E BT,
—tm aun 1015/Ag pot suny meq uso1 paaoway/Ag Ea..EL
vt -7 YqUTg NOSNHOM NVNNV
s s aunyameq u B.Nw\m 5ol Shzy n_.a T Zimwd paroway/Ag Eﬁa_ms_u“_
ro-o L2y z%mzzoa NVNNVHS | qUf?
e -
ﬁ?.o” Sk unjeq S/A] pantasay M\ﬂﬂ ’ H:.:M\mm_%bm Eﬂomxﬂw.mwd\mm( _Wna_:g_
rorpogags 774 Z3d9VY0LS a N0} L2 1 IR 4 ~C T IAw
fme=s QF 40 unypra u Bs.m\m_ pona]  OF & aungmrg wo13 pIAOWY/AG paysinburyy
o XUIEW SNOLLDNYISNI TVIDAdS swiEN Jupg/udls NOISSASSOd 40 NIVHD
% Y el 60774 | anosuaHio LSl -13),2 oweir
aun, djdureg e odureg » XLIEW "ON didureg
otol SISXATYNY TTJINVS
-Wps moH|  wweuy
wewon) | sowSoar moj
Tug9 g HROA
. 0 (s)aaurmine)) jo ‘oN wHSIA 40 AISOIWNOD XTYLIVIN. IZ3TH4
23w101g J0/pue 3uipuey jeadg
uyelE L b '
d/D D/d 120TReD )0 1
o NN goneArsIlg VN
- .- -_F - - ] SMUYWIH/SMIVZVH ITdIWVS FT91SSOd
LAY O M ) Nw N .&hxa l_ - VW T - © soouapg suurepy o[poueq
68070&9  ALLS :
oN INlg Jiv/3mp Jo g ON AH30014 AI1TO o1 paaaiys
X7 q3d 0759042539 8€91-14 3 % — Q,.
Juamarys Jo pogIol V0D "ON 00q307] P14 \ﬁ Q - H ﬂ\ " conism) a1
b7o7% % 811-0Y 1371714 #1 NOIDUNLS sanssi] - vHEDY 21 JO Wwsuodwo)) 1Ay viquinjo))
S %&ﬁ— mv v “oN IVS uoneI0’] upaweg uoREuBISI(Y 1301
HI WANSSTA RE9V-SLE WANSSTA NVOr T PR
punoisnin] nieQ k 6 2vod g 101vuTpI007) 139]01d "ON 200RAMA ] €U0 ATEOUI0)) \ 10333710
T 0 T &.L SYL-811-0¥d LSANOTA SISATVNY ATdINVS/ATOLSND A0 NIVHD P10juUBH 3.INS0]) UOIBUIYSEAN




801 Jo 6Z eBeyg abexoed ereg 1SW

L10-33-HOM
NOLLISOd4SIa
g oreq kg patodsiq POdW fesodsiq | ATIINYS TYNIS
NOLLOIS
aw g oreq amyL g paanay | AHOLVAOSV']
kporsma Burwey uoneony ebeors woy sondures awtyareq u] pasois/Ag vo%s‘_ aunj preq ol p W/Ad paysinbuniay
panowsa; saddiyg -3Besis panonuos weoy,
_mox sodwes anowal o} eﬁa\. respun jdueg g preq uf p0IS/Ag PIAL aung preq w034 paAcwIR/Ag Bﬁ:.véuzf
- a DY A i e 1 e e o -
poter1
aein pasas/Ag padl aungoreq wou parowy/hg paysinbupy
e A4 kY Of NVNNVHS
:4.3......N<.z.d aunjeq u vnb%ﬂ &_83_ m\ﬂnﬂs é~»aum\am «.oﬁivc__ux_
o o7E OSNHQIL NVNNVHS | +9d/E 1=
e h m g O g ] Sty sl AQVHOLS GINDCHEW Bsmn
P05 < AT 50 7
m—— FaavuoLs Exumrm« i =TT L3%n] U
fros-s Sipelfd u_._.m”& u] paiis/Ag pontaony| Y250/ ampmreq wol4 poAcway/Ag paystnbury
o XUTPW SNOLLOMULSNI TY1D3dS SHUIEN JujIg/udis NOISSISSOd 40 NIVHD
X | X G/ LT A0S ¥3HIO | Q\n| - \DLT wsir
: sun | Jjdureg (g sjdureg « XUIE ‘ON 3[dureg
ot SISATYNY T1dNYS
“ SpMOS W XY AuRry
wnrworg) | sneou; moy
Junjo
Twgg gy 1°A
| o (s)1aujEyno)) Jo ‘oN JHSId SO TASOINODI XTIV, TZITUA
3
pre————y 3381075 Jo/pue Buipuey Jeadg
D D/
8.4
123014 I¥ 100D uoneAtasald V/N
L SYUYIWI/SOIVZVH ATIWVS A14ISSOd
T A F ~a N NTAY 7 TN D T wvN | T T 7 7 soouspog sutreyy oponeg |
Q 0 8 o T om o w mo E.rx RABTPET Jo MY "ON ALId01g NISPO o] paaamg
X3 qad 07590¥0Sad 8€91-1d :q N\ - mw \%
Jnamaryg jo pogrRK YOO *ON 1004307 P14 *ON 1839 93]
o
6005 &« r 811-0d SSYIUYD #1 NOIDWUNLS Sansst], - VYEOY 21 Jo wduoduio)) 1aAny eiquinjo)
S %ﬁ Q m V ‘ON VS wONI¥I07] BupjawIeg uopIeadsa( 1591044
Hf YANSSIN 889t-SLE WIANSSTA NVOr So PRI}
punorsning meq % 3p0J Pud 101¥UIPI00)) 133|101 -ON 2009091 197I00) AuTOWO) .ﬁ ™M A 10395100
T 50 T &..__ 6PL-811-0Y LSANOTY SISATYNY ATdINVS/AdOLSND 40 NIVHD PIOJURH 3INSO[D UOITUIYSBA\




601 Jo o¢ @6egd efewoed eieq I1SW

LL0-33-HOM
NOILISOdSIa
anysreq Ag pasodsia PO [wsodsig | ATANVS TYNIA
NOILLOAS
awt] req ML Ag paaaday | AYOLYHOGV]
Rt S abdade’s MELTED EFRETN
Aporsna Bunyey uoneacy ebesors woy) sayhues ;nymeq u) puoig/Ag v?.»ood_ suny preq wouy parowayAg voﬁ:_!:_uz*
poAOwas Jeddyg “ebesore poyaiuoo woy - - -
o saidwes w>oEo..1. .. .Q..!m.ﬂ,_w\,wgw;g_hw; sunpmeq ] parors/Ag vo>..¢nm_ aun g preq wolf parowny/Aq voﬁ_:v:__uL
wonmatas. e e
ter Shl Sy Jﬁéf.&_g\ﬁz
nnw_.n, aun g pieq PaoIS/AQ PaAY swiypreq WO paAowIy/Ag paysinbun;
= BAES [

i aunjmeq o] paUoTS/Ag PoaT TA 1 parowy;Ag pagsinburjay
oo ﬂ&w OSNHO[ NVYNNVHS ﬁ TIOVYAOLS GIND01 SV3
Arusars Skt PpasoIS/Ag poay TLeva waiy 3,85_\3 paysinbury

—— Sl Tasvwors amnon sy3 ,2. ri, AR N T
rog-5 Ce-rr-3 unjieq SvESm\ mvo: rﬂ,P..E 034 vo> B_\»m poysinb
« xuepy SNOLLONULSNT TV1ID3dS sawep Japdudig NOISSISSOd 40 NIVHD
X X Syl Mo-L1-8[ amosuaHio | \h-\B\5T,  ssweir
s sjdureg e ajdureg « XUTBIW ‘oN ojdwreg
SISATYNY ATdINVS
W9t
-wrosmx|  omouy
womoargy | swwBou; o]
UM
TWO9 Tug 1°A
(slammyuo) jo ‘o «HSId 40 AISOdWOD XTHLVYW. TZT3TH44
! 0 33e101S J0/pue Soyjpury (epadg
J13u1mE0)) jo odK 1
4D 9/d
RONEAIISII
sraary o¥ 100 " 4 V/N
B SMUVINDI/SMIVZVH TTdINYS TT9ISSOd
! - k- - N sy - - R T T YN % o 'S32UIIIG SULE JyPued
068070£98¢L6 : Foljyivatord murpet Jo ma ON Au120044 21O 01 padaas
X3 g3d 0259040534 8£91-Td V\ — g — IQQ\\
JusmaNmS jo pomdy YOO ‘ON %00q307] PRIJ Iﬁ Q ! *ON 15992 9]
0y Wﬂ 8L1-0¥ L4174 §1 NOIDUNLS SANSSIL - VHEDY 341 jo Jusuodwo) 1aary eiqumjo)
mhﬂn mv ‘ON AVS uonRy0 ] 3m[ameg ToNEO3Isa(] 133044
\Ra 2po3 vug HI YINSSIN 889¥-5L¢ AANSSTN NVOf AN QA vosv
panoszoiny N . ; 201¥D1PI00) 11014 oN JUeRadfI ] dREe)) Ausamo) 40y
T 0 T o84 8SL-8IT-D¥ LSANOMY SISATVYNY A'TdINVS/ATOLSND A0 NIVHD plojuey ainso|) =3u=_._8>>




601 Jo L€ afeg abeyoed ereg 1S

LL0-33-HOM
NOILISOdSIa
unisreg popd fesodsig | A TNYS TYNIA
NOLLO3S
amt ] areq any Ag peatsay { ANOLVNOAYT
M| U W RYD Aug DOAME D ju
kporsma Bunye) vorredoy efesors wny) saxduwes aun1omq o] peions/Ag paaraoay aun) preq wiosg pasowy/Ag poysmbmay|
peacws; saddiug ‘6621018 palenuod Wway)
OMOwX s o.ﬁ:ﬂ.w.;ﬂm.mdm\,m:u en wA . un ] req u pasorg/Ag paa xat] preq wolg paaowsy/Ag voﬁivs_uL
oMt Aap .~ “ " ) r\- sN
— ) preg U] pa1015/Aq paat a1 amq w014 parowa/Ag paystnbury
= NGB o
mev unjereq u 4 Shtl o 121 wWolg paaoway/Kg poysnbi
m—an Ve OSNHOL NYNNVHS [ S0UF [ —
prvsrs Sppr s U] paxng/Ag paay SHTI 2wl e OVEO 18:.B3UDOW SWRbmy
POS=OS
SO 1S 09 i oL § ey Oh Oﬁ% vogy
s Yol am sapVEOLS QINDOISHR 00y bo-11-8 g preg z )ﬁu poa 1 poysinbuta
« XUIZI SNOLLONYLSNI TVYID3A4S saute) Jug/udig NOISSASSOd 4O NIVHD
X X o vo-£1-0 | anoswuao | - \3HT,  Lsveir
aut |, djdureg e dpdureg o XLB "ON 3fdureg
N SISXTYNV ATdWYS
-spros E oyl onery
wnraosy) § ovowBoay oy
Jumnjo
Twugy gy oA
: 0 (s}atmmue) Jo oN «HSId 10 QISOIWOD XIHIVN. IZTTHS
pom————T 331015 J0/pue Junpuey [widadg
Eli] o/d
_— 01005 ToNeAIINIG VN
L SHUVIWIY/SQYUVZYH A'TdINYS T19ISSOd
p - e OM - @NQN oy _u‘\‘ - % - - VN T o SAUSIOG SULIRI Ofjoueg
Q O m o .H Q oAl _xv .rc urpe] Jo Ing *ON ALIadeld AP0 o}, peadigs
X3 q3d 075904534 8£91-13 _ Q
JIABATS JO oy Vo) "ON Yo0q3e] PRI N @ Q Q -~ v L. Qg *ON 18990 3]
u@% % 811-Od SSYOUVD ST NOIOINLS sanss] - VHEOY 2y Jo usuoduio)) J9ary eiqum|o)
W%NQ WV ‘ON AYS =ON)R0°] Bujjameg nonBuUB|{$I(f 193]04]
v o
R 889F-SLE YANSSTH NYOf al ,.A . as
punolvnini mvq 26 po>2Hd S:SWu_roU Wmmmw ‘ON JnoqaIR] 1Ivm0)) AURaUIo) u 10333010}
T jo 1 ofeg _lamh.ﬁ -0 LSINOTA SISATVNY ATdIVS/AAOLSND 40 NIVHD pPIOJURH 3INSO[) UOITUIYSEAA




801 Jo Z¢ 9Beg abexoed eleq ISW

L10-33-HOM
NOLLISOdSIa
aunjerg Ag pasodsiq POISW resodsig | ITJINVS TYNIS
NOLLO3S
A aveq L Agpaasay | AMOLVIOLY
wy W sopenies
kporsno Bune ﬁa«wo_ oon.w.,.u.m.a__ sodwes et Tadagt uf pasois/Ag v?:»ﬁd— xaty preq woly paaowny/Ag paysinbuijay
peacwa) Joddiug “ebeiors peponuoa woy
pox serdures aaowe) 0} oxgereAeun Jéam aunymeq u puorg/Ag B»_wuu_ amg preq wol4 paaoway/Ag poysinbuys
o B SH Cifrzgg AT
Then auny sreq U1 poroigyke pa amy oreq w014 parotnzy/Ag poysmbuny
thongic (RS WHX SNHOT NYNNVHS
e sna-5 auny g uy pasdiS/Aggofensy miﬂh.\ww% woly parowmay/Ag paysimburiay]
*0-0 J Sfa
- - e B——— wmﬂ VHS ﬁ
5%?“ ST sunypreg N _...—J.Keﬂum PaAt ShTl aun H“m% S .rm:..mwmgmmm %us_ux_
Sinod Sthe dovaols oe.wo#m«m.@ seetbo-L1-g = Vg W h#m !
s b0-LF Gy miq o] pasis/Ag pan A org ol paXSinay/Ag pusitbuy
o YUIEW SNOLLOMYLSNI TVID3dS samn) juugudig NOISSIASSOd A0 NIVHD
X X Sev! bo-L)-¢ | anoswuawo Thi-\3 57, 996ir
aun sdureg areq djdureg » XInepW "oN 3)dureg
SISATYNY TTdINVS
N9
-wpnog m ol weoery
wimongy | sovBowy oy
Two9 g | oA
| o (sMaupuo) jo -oN «HSId 40 TISOIWOD XTHIVIN. 323744
prrs——y 33810)S Jo/pue Sunpuryy [eadg
) o
i ] 3 Ny
sranny 1003 TOnRAIIId VN
SHYYWAW/SAQAVZYH TTINVS TTHISSOd
— e AT T o R — TTTUUWN T TUTTTTUTTT T saouaiag sumrei sjeneg
o fanto ¢ 98 mo P%: ma “ON ALIII0I NNPO o1 paaarys
X3 a3d 025904038 8691-13 “r — 1
yuawanys Jo pogW voo "ON 100G30] PPRIY l\ﬂ. \Q WQ - Q S 1590 93]
w@% 811-DY 13774 91 NOJDHNLS Sanssi, - YA€ 241 Jo usuoduio)) 1Ay eIquInio))
w%ﬂn M % o ON AVS uop¥d0] Buppmmeg uopEuIsa(] 13901
AN 8894-SLE YANSSAA NVOI oUulyg %
punoseuiny ereq A6 woomd | e tatoss "o\ suoRooR 1¥190) Aweauio ! o)
T e 1 &..__ 89L-811-DM LSANOTY SISATYNY A TdIVS/AAOLSND A0 NIVHD PlI0JueH 3.INnSOl) UOIBUIYSBA\




501 jo £¢ 85ed4 3fewceq eeq IS

LI0-33-HOM
NOLLISOdSIa
aun g ereq Ag posodsiq POYII [esodsiq § ATIINVS TYNIS
. NOLLOAS
aunysreq amy Ag paarasay | AMOLVHOEVT
MO] Vi UTMINIYD sy SV 83-_
85e.018 Wy sepaues
»voﬂ_mhmﬂ«oﬁ___% . _.88_532_ ungeq ] pa1oIS/Ag PoAL aunjpreq wios{ PAACWRY/A] paustnburiay]
o s oﬁew Q,oﬂsw>mc=“w, - un g ] p101S/Ag parrady] awg preg waiy pasoway/Ag voﬁ;EL
b1 oshf ?}N\u 50 TNGE -
uu.“_.u aunj seq uf pauoig/Ag paks suny preq
spenbey wrugie 1 1 bl g o5
— —_— ] Lo .
10 weT[ X Wqer?
omaem NOSNHO! NYNNVHS Ll
Aprysars Stret 25? uf p3IOIS/Ag Pantaoy S bzl wit _.Qm Ogo_—.,wh,m.m\gwmm moﬂ.uas._u
POS-08
maraseas =7 oL |~ 524! J.M - )\mmw TV Mo M
1955 be-t 3 aun g OVEOLS Qwﬁfwm)_g_ . ou”mc_\u a woig E»mwzw_%d_
» YT SNOLLOYULSNI TVID3dS SHUTN Yl /udlS NOISSISSOd 4O NIVHD
|
|
B X | X YL ba-£i-9 | anosusHio | hR\Z L7, severr
- : auny, ajdureg areq 3dweg » XLIERY "ON 2jdureg
|
|
. SISATVYNY TTdINVS
-pps Tyl omeuy
wonwany) | sneBou o),
ﬁ : gy gy FHROA
7 i | o (s)eureIn0) Jo ‘oN wHSIA 40 AASOIWOD XIYIVW. TZITHA
; 33e.101g Jo/pue urnpuey jenadg
; a adi ) :
_ " o Jaumwjuo)) jo 3adAy
- o100 TONBAIISILJ YN
| SYNHYWIW/SAQIYZVH TTdWYS TT19ISSOd
. T o S e b B . o R T $22US19G JUURH Jfjaney
06 anI0¢ 9 8 mm T4 %X@n& IyBupE Jo g "ON AHRA01J A0 o] paaayyg
| X3 a3d 025904DS38 8€91-13 . _ I.
JuawmdIgs Jo pouRIy VoD *ON 700307 P34 \d W\Q mQ \sV mv\\ "ON 15342 93]
50013 vf\V 811-0d SSYOUVD 91 NOZDYNLS Sansst] - VHEIY 2\ Jo wauodwo)) 1aAny erqumio)
_ ske asy v ON IVS uopude] Zujameg LU LS RECIDE
Hf “Y3INSSTH 2BH-SLE WINSSIN NVO[ autyl
punossmnl BiEQ A6 2> 0ud 1018mpI007) 333]00g ‘o) anogaNIY PO Auvamo;) ‘4 1033910
i T g0 1 03_ 69L-811-DY LSANOTA SISATVNY A TdINVS/AAOLSND 40 NIVHD PIOJUE] 3ANSO])) WOIUIYSBAL




VLN Ve

LOG-IN CHECKLIST | Reference SOP# MSL-A-001
Central File #: Zq%\ Sample No(s): ]?)ﬁ - \ \'{ “ Project Manager: \/B)
— A L S —
TO BE COMPLETED BY PROJECT MANAGER (prior to arrival when possible)
Matrix: wp#
Yes No
[: r:_] Navy-type Project (requires high-level sample tracking procedures)
[:] [:] Filter Samples: | Amount: Entire sample Half of sample |

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

r::] D Special instructions:

Sample Preservation Instructions:

Date To Archive: Date To Dispose:

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN wy et 57

es No N/A  Indicate in Appropriate Box

A A gedk ot
l——_] r—_l Was a custody seal present??” C:?’('%"\ Gt \ \/(’(/////
I__l I__] | 53 Was the custody seal intact?

m D D Was cooler(s) temperature(s) within acceptable range of 4+2°C or frozen? \ \$ °c

(if multiple coolers, note temp. of each) °C
l:] D E/Wns Project Manager notified of any custody/Iogm discrepancies (cooler temp, sponsor codes, etc)?
Comment/Remedy:

E]/ D D Were ali chain of custody forms signed and dated?
D D E/ Were samples filtered at MSL?

Sample condition(s): | Ac/ceptab Other (explain):
Container type: Teflon Poly Glass ':ﬂ'f' Other:

Notes: ’l({\lvvp O~ — Shootd \4&&2“'\ &7

o

Completed By: C/A‘\,W Date/Time: @ ”Zo\ D‘\ l \{ S D

SAMPgE PRESERVATION

Sample(s) were preserved at MSL’W
E::] 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:

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:

[E/Refrigemte/ﬁ-eeze Notes: (il(-\/\rtml\ “+o K’ub (:V Jp\\“\k ) \0&1(’6\7@\.2/_
(:] Other Notes:

Completed By: &A’\M{\,\,/- Date/Time: 8‘7—0\ 29 \ 560

Storage Shelf: C\c,a,() ’('Z( / wc‘”&"\\.;\

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

MSL Data Package Page 34 of 109

“




601 Jo 6¢ afed

afeyoed eleq 1SW

130 | abey L00-V-TISN #d0S

60/60/60 IDH'VIL l-g 1973214 deag plosJaulo  Z0Z-1862 Beu 6OV6LN ”
60/50/60 IDH'YIL |-g 1923314 dsag  pIOS IBUI0  |0Z-1862 eu 8OV6LN |
60/80/60 IDH'VIL -g 1979314 daa@ plossaylo  00Z-186Z By 8av6Lr "
60/80/60 mImE \-g J19z8314 dsa@g  pIjos Jaylo 661-1862 eu OAGBIT

60/80/60 1IDH'VYIL |-g 19z33i4deaQ pnosIaylo  861-1862 Bu 19v6Lr

60/80/60 mImS_ 1-g 19233l awmo p1os 1ayio l61-186¢C eu GASBLI

60/80/60 JOH'VIL \-gJezaai4 deaQ  pNos 1By 961-186Z eu 96¥6L1

60/80/60 BHaw l-g 979914 dadQ pIOS JBUI0  GBL-186C eu EAGBLL

60/80/60 BHaW l-g Jozaa14dedQ  posJaulo  ¥61-1862 eu YAGBLP

60/80/60 JIDH'YIL 1-g J9Z33l4 ammD p110s Jayjo £61-1862 eu /6P6L1

60/£0/60 BHaW |-g 1923214 ded( pHOS JBYI0  Z6L-1862 eu LNGELP

60/€0/60 1DH'VIL l-gJ9zeai4daaq plos U0 L6L-186T eu 98v6Lr

60/€0/80 BHaw |-g 1929314 dedQ pHOS JBUI0  061-1862 Bu ZASBLP

60/£0/60 DH'YIL |-gJazaai4 deag plos 1BYI0  68L-186Z By L8PBLr

6060760 JIOH'VIL l-gJez0914deag plOSJIAYI0  88L-186Z eu LLYBLP

60/€0/60 BHaw |-§ 4929914 d33Q plos Jaul0  /81-1862 Beu OASBLI “
60/£0/60 1DH'YIL |-g 1822914 d33Q  pNOS JBUI0  98L-186T eu 9.¥6Lr

60/£0/60 BHaw |-g19z3314deaQ PpIOSIBUI0  GBL-186T eu 61G6LT

aeq sJoawelsed pajsanbay uoneso abeso)g xXuyew apo) e||aneg uonduoseq ayg Q| Jjosuodg
uonosaNnon
pJlOJuBH 21nso|D Uo)bulysepp walod

6954189 (09€) -Hd

zoc86 uoIbuysesr unnbes
peoy Aeg winbes 1ISoM 6261
£i01250QR7 S82UBIDS BULBRKN

uonwAaonug \: seduteng) tig;

“ ansued
w

A Do & )i T

TV (e N

1SaMUYIION Dij1ord

veyebop
Gl

6002/L L/6
1absaquapuelg

:daubisaqg uiboq
yoleg

‘panidosay aleq
1abeuep 103f014

NIOOT I1dINVS




601 jo a5 afed abexoed e1eg ISW

1 10-33-HOM
NOILLISOdSIa
it e £g pasodsig pospy esodsiq | A1ANYS TYNIA
NOLLDAS
unjsoreq nl Ag paadoy | AMQOLVYOIVT
i Joneaot aBeiois woy serdures
Sa%&-ﬁw_&c%amuﬂmgm v”__..%a“a woy ) Ireq uf paoig/Ag 8:83__ sy preq ol paacwny/Ag paystnburyayl
sodwes 9A0WA Of sigeTeABun Jeidueg .
- a”ﬂu P11 Miandn e 10 qawehiiBe 1n xwteq . pperes L.‘ll’... orEq w01 parowny/Ag poysinburys
Pty =
x.i-:“ \N\ m,\\\ L2 oY N
iol 1aeq 1PN i s unypreq w014 parousay/Ag paysinbingay
sombry weag-1q — I‘ u%\ \ |
g rud=SQ
roo K s.wMVM_\ [frmea \N thbth ~
-—re - m ) 7 < HS <4 :
| s 21 §\ \Ts_ n pantaoay| KQ\\TE_ Lang QW wox4 poroway/Ag voﬁs_!._s. _
| _,
| T \oeiv TIOVHOLS a3OTEya | Sval Wigm .w |
| A seq U] pAIOIS/AE POAL g eq Eeu_ paaBtiay;Ag pysinbuijay |
. xuew SNOLLONYUISNI TYIDAdS sawreN yJupgudig NOISSASSOd 40 NIVHD _
ﬁ
X Syror Lo/oIb | anosuanio | $F7 /267 eiceir| |
aun ], spdureg e sydureg « XLOEW "ON 3jdureg A
|
Tt Smaan SISATYNY FTINVS
Aq Amamp
Ko
sunjoA
. (s)12uiwIn0) Jo "oN wHSId 40 AISOIWOD XTILIVIN. TZTTY A
) prem———y 28r103g J0/pue Juypueyy readg
g UOPLAIITIL] VIN
 SYYVWIN/SQIVZYH ITJWVS T14ISSOd
- = ) o [ B o ) S T TTTWMIN 'S30U310G FULIR S[|Aueg
hng88 e 26 L 6 { E@&E%ﬂ_z_ﬁ “ON AlI2G01 AP0 o4, peaoys
X3 a3 0259040538 8£91-13 \AQQ - @ﬁ\ — §U§
19WAIYS JO POYR YOO *ON %00q307] PRII \w.w *ON 39D 3]
é 811-0d 11T L1 NOIDUNLS SINSSIL - VHEOH o) JO 1u3uoduiod) J9ATY TIqUINoD)
mhﬁa mv *oN AVS ooneoT] Nﬂn—aa UoRRU3ISA( 30l
k—xa HIf “¥ANSSTN 889%-SLE YANSST NVOI O mv R .ué
punoseusny ©1vq ” o) MG 101RuIpI00)) 10|04 ‘0N 2uogadp], 1¥)B0) AnvOWe)) ”. %
T g0 T uw.u_ 0S8-811-04 LSANOTA SISATVYNY ATdINVS/AAOLSND 40 NIVHD plojugy 3Ins0]) UOITUIYSEAN




601 J0 /¢ efeq afewded eeqg IS

110-33-HOM
NOILLISOJSIQ
aunp ateq Ag patodsiq Poys esodsiq | ATdINYS TVNIS
NOILLDAS
aun j preq g Aq paaoay | ANOLYVIOAV]
HET VS g3 vy Ut g g
Aporsno Bure ,
porowe; %ﬁ“ugsh% aupeq uf puoIg/Ag vo>q53-— auy preq wWolg parowaw/Ag uuan_:vE_uL
sedwes srowe; o) 8igeneseun sadweg Q
PRPO-X AR A Y e mmeds s aun j areqy wolg paaoway/Ag paysinburs
g XA 6Ty B
®mom I Aeq 75 wolg paroway/Ag pagstnburiay
Lt 38
wesbe] wna- K NOSN I NYNNVHS
A.JS.MMM aunj g oy pasdisy: g P ! Jﬂ%@»m pagsinbu}s;
ro-o i NOSNHOT
uhvﬂ,fm w&\ Q\ ﬁ__g \’%ﬂ; cad .| & Q “dﬁ_ .—“mm._o Ohm.om Wov—\,oUEuoy_.\_»mM«W:!:_od
MoS=0% -
Swel syl Lo/ctl, NN% IVIRVE Sx_
WRINTIC, JC .
gag {Qw.u_/;—msw«m_v vHols a U] pCIS/Ag PIAt E ] .C\Smm_ \A“E daoway/Ag u..m_vq:u
« YU SNOLLONYLSNI TYIOAdS sJmey jupd/udis NOISSASSOd 40 NIVHD
X X Sha) Lofq Jb | anosuanio | P87 /86z suveir
: auny, sjdueg req djdweg » XUIER "ON d(dureg
S SISATVNY ITdINVS
mosum xoy|  smewry
wwen) | orevBou) moy
aunjo
Ta09 THg| 1°A
. 0 (s)12up%y00)) jO "0N wHS1d A0 TISOdWOD XTYLVIN., TZIT¥A
a3r10)g 10/pue Sonpueyy jepadg
Juimuno)) jo ad4
o o L} D1 L
UONEAIISII
sy w100 ’ 4 VIN
SONVYIWNTA/SMIVZYH ATdNVYS T'19ISSOd
y mm de ? ¢N 1A MMAQH_ ‘ ) ) T Ty ‘ $30UNDS SuLrepy 3|[oneg
Q -oN Tird :Q P10 Ing *ON ALIRG0IG AP0 ) o], paaaig
X3 gad 075940834 8€91-19 —_ . % g
1E3WAS JO PORIIW YOd *ON %00q30] PPI4 249 \% Saz 1599 231
e
40 -9 34. 811-04 LITTIH L1 NOFOUNLS sanssi] - VHEDY Y1 Jo wauodwo)) 1ARY eIquM[o)
ske asy ‘oN AYS uopvd0’] InflaUIeg uonwn3IsI( 1534014
SSTH 889¥-SLE YANSSTN NVOr o ..w.. . f
punorsming nieq \R« o) 3d s.aﬁewwwo_z._ "oN JuogaIpL, 136180 ) Awsamo) ey 331100}

T 0o 1 uwum— 8LL-BTI-DY

LSINOTH SISATVNY ITdINVS/AQOLS1D 40 NIVHO

pIOJUBH 21NSO]) UOIBUIYSEAL




601 Jo g¢ afeq abeyoed eleq IS

L10-33-HOM
NOILISOdS1a
un  Areq £g pesodsiq POYId jesodsiq | ATAINVYS TYNIA
NOILDAS
auny areq amy Ag paadray { ANOCLYHOLV'1
MU T 1T i duy ov v g
k
porsng 9_@_.3 han__.“_v__._.wwuo_ &-Wcﬂﬁ woy M?EH sun i areq u] paroi§/Ag 8:83._ gy preq wiol parowy/Ag Bﬁ._vs_i
s-oox sardures eaowes o axqenreaeun seydureg
X R B Lual§ paaoway/Kg paysmburia
— .m.ﬂ\w / 52 M\mvo
ey woly paaomany/Ag paysinbunya
by -
g a5 Ez%h% NVHS
ey 3_\»& vo__m...cs—
PO=0
e - M
Apresars iy
prs-0s =1L . ToT T
P 00)} (0 /o Jﬁm 9:
™55 \ort) f.n. E!M%u viols a3 uy _mxa:m\»m vo».uuni— awt] /areq woig >o.=o¢\an ~E__
« YIOEW SNOLLOTM.LSNI "TVID3dS ssurey Jugudg NOISSASSOd 40 NIVHD
X < o\ Lof¢ ) QNOS¥3HIO K& /& GZ onssir
sun | sfdweg e odures » XLTBR "ON ?Jdureg
€eot - Amanw
vy SISKTYNY TTdWVS
£q Amanpy
pn
2umNp0
10A
. (s)rsumine) jo ‘oN wHSId 40 AISOdWOD XTHIVN., FZITHA
. prem————y 23w10)G J0/puw Juypuryy ePadg
-y oonNAIINILY YIN
SN VWT/SQIYZVH ITdWYS ITAISSOd
: @&#MMOB S et A - - TTUTTTITTIUYR T T T $30UD10 JuIER 3f[aLeg
d m m ?ﬁ ﬂlvH me “ON AMIT0A4 MNSPO , o1, proajs
X3 q3d 0259040538 8€91-T3 - - \,N
~ Jeamanys Jo pogrp %) o 100307 PRI 1\_ |0 - NQ wg.ez w3 9]
wm\mmﬂx 811-0d SSYDUYD LI NOZDUNLS sonssiy - YHEOY 21 3O 1wauodwo)) 1Ay w1quInio)
S %ﬂa mv ‘ON VS a038507] aunjOwWeg uonuu3I( 1391024
Hf “Y3ANSSTN 889¥-SLE YINSSTN NVOS oVipi4’ ﬁ:
ponosswin | neQg % Ipoy g 1018MIPI00)) PIOI] ‘ON JuoyaIPy PNUO)) Ausamo)) ﬂ uw..e 0
T 30 1 u?__ 1$8-811-D1 1SANOAY SISATVNY A'TdINVS/AQOLSND A0 NIVHO pJojuBH INS0]) UCIBUIYSBAN




501 Jo 6¢ abed afewoed eleg 1S
110-33-HOM
‘ NOLLISO4dS1a
suny e g posodsig POy [esodsiy | ATIINVS TYNIA
NOLLO3S
aun ] ey L Ag paaaoy | AYOLVIOEV]
fporsno Buney :839 &equ ee_ moﬂmsm.m am ] sreq ] < 1 _ wos A b
bonoe! s ofern boronsowos puNG/Ag poA1oy| unj preq ] PRAOWNY/Ag pausinbutiyy
nﬂﬂm serdues J“:M.Qwsw_ﬂmﬁcu ».._N_.a.oEMm.. aun ] preg uy pasorg/Ag vo>_ g areq wold pIAcwuIy/Ag voﬁ:.!.ﬂ_
by
e ZAL boy \V\N\M% 4
—t aunj sreq wag pasowykg paystnbuiy|
by v 10 )@\
TS TG-S0
puie g eq u] pasows/Ag vo>3vuk\§ \Mmu“_\sv Q@%&gﬂﬁ?iL
=0
—n-n (al o~ oLs ai
spmygats _ q B>_u§_$ \Q\ \&.E mONWv woiy vu>W=mw\~>mmuN~msws_3_
Raned sol) d 10VH0LS QINTGP SR B eolt \Lo/¢ /b §H.#
pos—s La/f/ O g m B.sm;m poas aun | preq \:M_ pasotfinydg Y
« YUTEY SNOLLONYULSNI TVIIALS sauwN Jupgudis NOISSASSOJ 40 NIVHD
X | X ool bo/gJb| anoswawio | BE7 786z wuweir
aun g sydureg a1eq spdweg o XLIRW ‘0N sjdureg
N9t SISATYNY ATdIYS
FPUOS Ot xRy noary
wmwosngy | snseSour oy
amnyo
T809 oI | 104
. 0 (s)saumne) jo -oN «HSId 40 GISOIWOD XTILVIN. TZITY4
a%r101g 10/pue Buppuey [rdadg
Juwine ) jo adA ) )
wn o4 uEIue) ) L
- U noNeAIISIg VIN
) SN YIWA/SAYVZVH ATdINVS T19ISSOd
‘ w @ #N N O ? ] ke a VN $IOUG UL Jjoueyg
D& DD . iiitue. me “ON ALI200.4 AISYO oy padaigs
X3 qad 0759240534 8691-19 8 —_ - 4
0AmarS jo popI vOd ‘ON Nooqae] PRIy \w\ \ QQ I Z \Nz 199D 0]
[Z4 Q? 811-0¥ . SSVOYVO LI NOIDANLS SINSSLL - VAW 241 Jo 1uduoduio) JoAny siqumjo)
S %ﬂ H— m V 3\ ‘oN AVS ROP®I0T] 3ujjawreg uonNRUBIA( 101
Hf "WANSSTN 889¥-SLE WANSSIN NVOf otnﬂw <M
ponosswing mieq M6  woo g so1uIDI007) pajesy ‘0N FuONBIL PEINo) Avamo) = 10¥35000)

T s T stes| 6LL-BIT-OM

LSANOTY SISATYNY ATdINVS/AAOLSND 40 NIVHD

PIOJUBH 31NSO]) UO)IUIYSEAN




601 Jo or aBed  aSewoed ereq 1S

LLO-3F-HOM
- NOILISOdSIqQ
awi ) areq g posodsiq POU [esodsiq | ITdINVS TYNIA
NOILLD3S
sunjaeq ) e rmrres My Ag paaday | AJOLVIOEVT
8:3?135.8&.3.8352 ok
Perowe, seddns aerops 32“80 woy aunyerq uj pasoi§/Ag v?_»ﬁL un | 2reQ i1 paAcwN/Ag poysinbutzyl
Saidwes aows; 3 oigerereun ordhueg
X O Himdie 101 eavrtiroe o ] puois/Ag 8»4~u3~__ _ sunjreq wolq pAowy/Ag vo__ns_!__uL
pewbeyay “v\v\ 62/,
”hm.h uﬁ__._.\\a.ﬁ\@ (=4 walg pasowy/Ag vuﬁ:_?_:uL
| wwnbry cmG-10 B NA ﬂ
, e ~5Q
| §_w<.< L WL S/kg P 3§\ ?_ L/areq N %@a—.ﬁﬂ_\ mﬂoak.
=0 / Q
- . INDO01 Sya
— mﬂ / \ Nﬁs <Zﬂwoﬂm .,OWM.ED AOUIIY/AQ PIYSTRDUTYS
P> d poysinbury
i o Lagld ¥OI1S a ol
res—s afh s WQO v \,a...oz\»m1 vo.wﬂsvi
|
| o XLOEW SNOLLONALSNI TYIDAIS oW Jugudig NOISSASSOd A0 NIVHD
|
|
|
W
7 ——
ﬁ X Y oG 1! bolelb | anoswanio | €87 - /8Z everr
7 . sy sydureg e djdureg o XIIEpN "oN 9)dureg
|
|
|
,
| Woest SISATYNY A TdNYS
- U108 Oy XoH Hurry
ummmonyy | srowBou] oy
Tl gy HROA
. 0 (s)1aureine)) jo ‘oN ~HSId 40 AISOIWOD XTHLVIW., F2Z3T44
pres——T 33r1015 Jo/pue Suppury [epadg
4D D/d
oy - DONBALISIIY YIN
. 1 - B | SSYWI/SAQUVZYH TTINYS ITHISSOd
40688 12 N @ #XA = | Pl ‘ saouatog Sutie sy
9 J)v/3mpey Jo Mg *ON Apaaoud MSPYO 0], paaag
Vi
X3 a4 0759040534 8€91-T9 *“ — 100 _ %Q —
Y2XTATYS JO POYRIW Y0D ‘ON %00q30] PRI \ @ l Q Q\\.ez YD) 3]
i
N%x&% 811-DY SSYDYVYD 81 NOTDUNLS SINSSI] - VUHIN 21 JO Jusuoduio]) 19Ary wiqumjo)
sdeq Sp % ON VS uonwey auameg sopvuaaq 19101
Hf WANSSTIN 889-6LE YINSSTI NYO! QU p! .JD“
punossuin | wieq &a P P4 I01vuIpIne) 101014 ‘0N WOgIPL PTuo)) Ausemo) 4 u B 0,
T 0 T u?._ 68L-811-D04 LSINOM SISATVYNY ATdINVS/AAOLSND A0 NIVHD pIoJuBH 21nso]) UOIIUIYSEA




g0l Jo |+ aBeg afewoed eleq IS

,
|
W 110-33-HOM
NOLLISOdSIa
swnysreq g pasodng PO esodsiq | ATINVS TYNIA
NOILDAS
aunpmeq amL Ag poaosy | AUMOLVIOHV]
"qe 0} uswdiys Jo) serdures
Aporsno Buryey ﬂm_x_ msa_ﬂ? s_%h ] Rreq u] paxrs/g 8233__ amn g preg Wil PIACUIY/AR paysinburjay)
pasowe seddiys “eBesors penanueo woy |
EO-X OGRS SAOLS! O} BrqemreARUN Jewdwes sun g eq U] pAI0IS/AY PoA aunj seq woug paAowy/Ag paysinburjay ”
wonsls . . i
g A 6 k Y
,.Hu_n Sun Sre u _ 1 suysng tuoly paaoway;/Ag paysinbuijoy
sombi] wwra)= 10 [ ﬁ / — :
e o ugmg _ mpady nﬁv_\q e NOSNEGE RN H S W
o 1P y NVHS —¢3ovi0LS QIND |
i &\ Q\\?Es.n z%z zm}_ poat ({{ramg (B wous paacwskg poysinburia 4,
rrsos Goyelo o7 7Y, TWo :
-t \ L .2 a
ros-§ o ™ oun u%(ﬂO»m Owﬁgﬂ >_8oz— atv aun .Eu.nw\ \Moﬂ@goﬁx%vﬁﬁ_aﬁ_ux
| o XLTPR SNOLLOMULSNI 'TVID3dS sowey, Jupg/udis NOISSASSOd 40 NIVHD
,
|
|
", ot bo/e/b | anoswanio Y&/ /BEE znseir
auny sydureg Jieq adureg « XLEW "oN 3{dureg _
|
£yt - Aosw W
oo v SISATYNY 3TdNYS ”
Aq Kmaspwy i
Kaop ﬁ
JwnjoA .
_ (s)soupminey) jo “oN «HSI4 O AISOIWOD XTHLYW., T2TT44
advi01g Jo/pue Junpuryy eadg
‘ 1ammuo) yjo odA 1,
_— uonwAlIsIg . VIN
SN YWIW/STIYZVH TTINVS TTGISSOd
- . T T VIN T T 77 T saouniog suuepy dqeneg
d 0 G 88 L) P, 6 No.k:i:w&ﬂ.mzsn "ON ALI20014 ASPO o1 paoas
X3 gdd 0759040538 8€91-13 — _ _ C/]
AnaS jo pOYRN YOD ‘ON Rooq307] PPRIY \J \ QQ @ \.\ \ Q ON 31899)) 23]
bOKY Wkw 811-0Y SSYDHVD 81 NOFDUNLS SINSSI] - VUHDY 21 JO usuodwio)) J9Ary eiqumjo)
Q%NQ Sh \V\ ‘oN IVS uopee] aupjameg nopruaisIq 1391014
HI WANSSTA 889P-SLE YINSSTA NYOL euyd -’
punorvwin] wreq il e MLl N LR S "o\ anoRapL PNEO) Arvawo) fd kauo__..u
T 5o 1 o] €58-811-DY LSANOTT SISATYNY X' 1JNVS/AAOISND 40 NIVHD PI0JUBH 21ns0]) U0YBUIYSEAL




601 jo 2t afed afewoed eleqg 1S

L10-33-HOM
NOLLISOdS1a
b T Ag pasodsia po resedsiqy | ATANVS TVNIL
NOI1LOAS
aunj/oeq L Ag peataory | AMOLVIOAY']
Qe 0} uowidws Joj serdures jo
Kporsno Burye; uoneoy eBesots way; sedures ] sreq U] pa20js/Ag poAlIay| awll g ol pasowry/Ag Bﬁ.&si
porowes seddrg “sBesors peanuco woy
.Jn” seidures saowas 01 siqereARun serdwes s preq Ul pai/Ag paatas i, aunypreq w0y parowng/Ag B.E_.S__uizu
rebera ¥ 6C74, TP "\‘.. oy
| sewmetm <& N. o Py =
gt 1LARa 5 %' . auneg, woig paroussy/Ag poysmburyoy
sponbr amugt= 1 - t‘ G il
oo amag-sq I. ’ OSNHOI NVNNVHS
= xVav ., , g U] p01§/Ag parreday ﬁ 7 . ( \ b Snv N Eo_.“mwgop:ux\»m paystnburay
oo @\. 4 NQSNHOT NYNNVH (/] = 39¥30LS QDOT SYI
s 7/ /&mn eq U1 pRIRAR pantscoy] A/ Q\\W:..E.ﬁn o4 ponoway/Ag paysnbuniay
moros-35 bok/b e3oyuols aMNIOTSVA © 1 berlb g S W _
S-S Hp1  ampsrg ] pOIS/Ag PaAL Stk sunypreq \.ME >§u§%ﬁﬁsa R
o XLOEN SNOLLONULSNI TVIDAAS SARWEN Jupgudis NOISSASSOd 4O NIVHD
Y D) Sthi Lo/e)y | anoswsnio | 767 /867 sereir
| Jdureg eq o(dureg o XLDEW "oN ddureg
i SISATYNY ATdINVS
- PO U1 Xay WUy
wnroorpy | srowBSou; mog
Tuo9 TGy oA
. 0 (s)asuprrao) jo ‘oN «HSId 40 QISOIWOD XYLV, TZITHS
33e10)s Jo/pue Junpuey yepadg
uE)u 0 ad4 *
m o Jaumuo) Jo adL |,
J— N, ooNeAISIL ] YIN
SNAYWNIY/SQIYZYH T TINVS TT14ISSOd
PP ‘IN 2 iﬁm 1 T o YN T $30U2155 JuUEW 3[jened
¥p ¢ CEREA Pa ome oNmoeigampo | o[ psaarys
X3 a4 0759090539 2691-13 _ P mﬁ _
, 1OIWAYS JO POWRW vY0) *ON %00q30] PRLY wﬁ\ \ QQ \ .\@ & *ON 1999)) 331
VAV Y78 811-0¥ LT71T4 31 NOFDUNLS sanss1], - VHEDY 3 JO wauoduio)) 1Any Eiqumio)
sie dasy ON AVS wORIRd07] Aupdmeg BoRRuUBY(] 139104
Hf “MINSSTN 889%-SLE WANSSTY NVOf oW.p\ -
penossnm] Tivq k& 3po) Pud J07RUIPL00)) 102g ‘ON JNORAIPR]L PNW) Auvawmo) 1 .nw .KKQ..U
T g T sy| SSL-8II-OY LSINOTA SISATYNY A TdIWVS/AdOISND 40 NIVHD PIOJUEH] 21NS0]) U0)BUIYSE A\




601 jo £t abeq  aSexoed eeq IS

L10-33-HOM
NOLLISO4SIa
sty mreg Ag pasodng POWIR [esodsiq | ATTAINVS TVNIA
NOLLDAS
sun g e L Ag paaasoy | AMOLVIOLAYT
Kpotsro Bume) .§§80_3 oomﬂuﬁ.mwoa umaeh a L Rreq u] puors/Ag vozooqL aunj preg wol paaowy/Ag paysinbuoy
peaowa 1addiys “ebesors penoiucd way
1RBO=X duses aowe) 01 ofgerrEABUn sdures amymeq u] paroiS/Ag pIataps aun preq wo1g paaowny/Ag poysinbuipy
= - fapeg
v A4 m\ﬂ\\\\ o Ze .V
i sunjMeq 1 #3101 Pavindy sunty Qg woug pasowdy/Ag paysinbutjoy|
myay 5
et L Of NYNNVHS
s aun g u . _&\\ Q\\WE_ s_m _ . mwu_ Paroway/Ag paysmbury
1= )] )
= 8 /00 ryme NOSNHDT SRSl )1 2 O 5 SRS R
s SOt Cy3Z W v T
Lacsb oleJb — “‘\ﬁ AW
iww iq .wﬂinElt.mﬂmnO(uOhm Dmu_.__U%o.M“\ m‘ vm>_3ox_ Stim san j /areq wio14 poroteSy/Ag paysinbulfa
« XUt SNOLLOMIYLSNI TV1D3dS sawmeN jupgudsg NOISSISSOd 40 NIVHO
X Sipt Lo/¢/b | anosuanio c&/ /863 nseir
’ oun i, sydureg e dpdureg » XUIEW "oN |dweg
€L - bnanpy SISATTYNY ITdINYS
W09t vd3
£q Armasnp
KN
mnoA
)
(s)1au3nn) jo -oN JHSI4 40 TISOdWNOI XTYIVIN., TZIT4
~ a8w10)g Jo/pue Suppueyy fedadg
P Jauimno)) jo adi g,
arg QONEAIISIIG VIN
SYNVYWTI/STIVZVH ATIAYS TTHISSOd
) : - i . - VIN $32UB1DS SUUE AypNed
¥ps 887226 nb _?;E ma ON A120014 AIBPO oy peaors
X3 q3d 0759040834 8€91-13 _ mQ .
WIS JO PoPIW Vo) *ON %00q307] PPI4 - \ 4 ¢ - I §z 194D 391
mugr\;\ 811-0d 137714 81 NOFOUNLS SoNSSIL - YHEDY 2 Jo Jusuoduiod AR eIqum{o)
% oN VS aon$0’] 3urjawsg uonEu3ys(q 139043
SA® -
asv % Hf YINSSTN 889¥-SLE YANSSTA NVOf aw.pd ‘W ]
punorewsny wreq 6 PO | emaces otal ‘oN JuoRaIp] 1100 Aueomo)) doramo
14se
Y o T &&_ 7S8-811-0d LSANOMA SISATYNY A TdINVS/AAOLSND 40 NIVHD pioJurH 21nso|) UCIBUIYSBAA




801 jo tr afey abexoed eleQ IS

L10-33-HOM
NOLLISOdSIa
sun oreqq £q pesodnq PO esodsiq | ATIWVYS TYNIA
NOLLOdAS
unyseq amL g poatasay | AMOLYVIOEV]
€] 0} Bwanys 1o; serowes jo
Aporsno Buryey uonesoy ebesors woy sedwes aun | Rreq ] PAUOIS/AY PIAIFIIY aun g meq wolg paAowng/Ag voﬁ:_w::oz*
Peaowei 18ddiyg “ebeiors PoNCAU0D Woy
J— sardwes erows; oy &am:m%c: 59:3 aun g woi paaownyAg voﬁ:_vn:uL
wanlaner -
r G852
dmeim o
Eanadd 3 -
worbry wrug-1a
#TI05 DUG-S]
XYY b
no=-0 LAY )
bl B F. Y
Saags %&@ =T <T—7 —T=r 7
1oses QhE/ *mBAYUOLS aIMOQL.2 wal4 pascway/Ag poystnbuy
« XLITER SNOLLONULSNI TVIDAdS surey Jupg/uldis NOISSASSOd 40 NIVHD
X | X e/ 604 6 | anosuanio | £&7/ 7867 seveir
aun ], sdureg Je(q sjdureg » XIEW "oN a[dureg
. SISATVYNY ATdINVS
~wosmrop|  ouy
wrwwany) | oo moy
0
o109 Ty oA
; 0 (s)rauimavo)) jo -oN wHSId JO QISOdIWOD XTYLVIN. 323344
adr101S 10/pue Junpueyy epadg
uo.) jo adA :
o od 12010 30 2L
—_— 1903 aoneANsItg EN
SOMYYWTA/SAUVYZVH A TdNVS TT14ISSOd
w wMN\O N.p_ - —- - - VIN : $30U215G JuLIRy Sj1oneg
c Q m w ?:% "ON Aoy A1S[Q o], praayys
X3 q3d 0759090Ss3d 8£91-T4
Juamams Jo poiaty vod “ON 100q30] PrLy NNV f 8 -0 - I\QSz g )
N ya
@Q:k QQ. 811-D% SSYOUYD 61 NOTDUNLS $INSSIL, - VHADY 2 Jo 1uauodutoy) 1aary iqumio)
skeq sp 4 s it aprest=d iosd
p Hf "43INSSTN 8899-SLE YANSSIN NVOL J20 gﬂx R
punerswimy wieq 26 w0 J0)wEPI00] 1331004 ‘oN JUORAR], 137R0D) ANTCWmO) .\ 100amed
T 50 T &.m_ 66L-811-0¥ LSINOMA SISATVNY ATdIWVS/ATOLSND 40 NIVHD PIOJUEH 3INSO[D U0IZUIYSBA




601 Jo G abedq abexwoed eieqg 1SN

LLO-33-HOM
NOLLISOdS1a
sy areq Ag pasodsiq POY [esodsiq | ATIINVS TVYNIA
NOLLDIS
sunjmeq Ly Ag poaaaay | AYOLVIOHEVT
Aporsno Buryey _ﬁ_a._nsu Mcmﬁ_%wo%sﬂ_ [ am1prq uj posorg/hg 8>_8§_ sun g orq wox4 pasowsy/Ag Eﬁ:._.s_i
penowsas saddiyg “eBesos psyonues woyj
.l.w“m sarcwes saowa) o) 3xgepereun aanm aungmeq woly parowdy/Ag paystnbuys
.!Yf.a
2
— woig paacuy/Ag paysinbujay
ot OSNHOT NYN
nvay W] paroway/Ag paysinbutjay
rO-0 Q N Vi INVIVINY I U N
L LTV
2 5 g_s\lxMMJmm; @L&ia_%:@a SRR SN D
:13..8& % @ NS0Ty, ?%\W —(C —*U
!..aw..awnm N%“m Ools a wv—U@_ ' poat QME/ aunyoreq wozg paaoway/Ag vvﬁ:..g_
« T SNOLLOMYLSNI TVID3dS soueN jupgadg NOISSASSOd 20 NIVHD
Y Q! LOF b | anosusnio | £67' 7/ 8&Z vaseir
’ _ aunj sqduweg %eQ ydureg » XUIEW "oN dydieg
€191 - Kmanpy
v SISATYNY TTJWYS
£q Amazepy
K
FWWNJO
njoA
, (s)1aueyuo)) Jo oN «HSId 40 QASOdWOD XIYLVW. T27TH4
d
) prem——y ) a3e10)g a1o/pre 3upipury jepadg
oo HONIRALISI VN
_ SSMVWIA/SAIVZYH TTINVS T141ISSOd
.Q m @ Q 4N N 0 N w N + » [ - TTVIN ‘ 592U SuLIER J([PNeg
150 e *ON ALRGCI] NYJO o1, peaaigs
X3 add 0259040534 8€91-T4 — - \ . N
JaIWATYS jo pogaN vOD *ON %00q307] P1d \W \ QQ m Q - \ Q& 190 33§
.tav&. 811-04 SSYOUYD 61 NOFOUNLS SoNSSIE - VHEDH 3 jo wauodwo)) 19Ary Biqunjo)
S .%ﬂ H— W V \\ “ON 4YS wO[I¥07] Bujjcweg wezv...vu.ﬂn 339102
HI “9aNSSIN 889%-SL€ FANSSTN NVOf e A 2l
punosswiny nieq M6 wodug 107eu1pI00]) P3j0sg “oN JuoqaIp), 1PN Austmo) 0139110y
T o1 a:_ SSS-8II1-0Y LSANOMI SISATVYNY ATJINVS/AAOLSND 40 NIVHD pI0JueH 24nS0|) U0IFUIYSEA\




601 Jo 9r 8Bey afexord eeqg 1SW

LL0-33-HOM
NOILISOdSIa
aun1rg *g pasodaiq POyl fesodsiq | ATANVS TYNIS
NO1LDAS
T L Ag paatoay | ATOLYVIOHVT
soowes jO
.nﬂn ._Qnos.cou_ohﬁmﬁ“o: sodures auypreq ] puoi§/Ag vo>,_8ux_ aunyAeq wou ] paaoway/Ag paysinburjay
Foorsm G ofecTs pooAUO0 W)
.lM”M ﬂbﬂ::“ oAOWB O} mnﬂa_ﬁcs 39:8 aun | sreq U] pas0IS/Ag poat sy preq wos paaowayAg voﬁ_:v:__u&
prbrya (») )
“nhm.h Q\R_SM-‘\\W\ ; N . wolg pasoway/Ag voaﬁ:vi?ﬁ—
spnbry wnag- 10 L Y &\ \
M 5.m<.mm i Preq L) ?&mﬁu‘wmﬂr— Nﬂ»\\vﬂ: 19100 ~ Z%Qnﬁi% v_w_:ﬂk.ﬂumm
o \Q\\ NYONHO! Z<ZZ<Iw !
it B4 oS _mvmsiassonilg )l ARV TOLS SRR, S e
s R i N 77 T~ (IR
IUIG IS -7
oSS 02t nu_w\w.“mo._.m a/d 5.“.2m.m\mm poaoy| LG F L ampmeq wory parowy/Ag paysinbujoy
« YUTEY SNOILLIYLSNI TVIDAdS SN Jupg/udis NOISSASSOd 4O NIVHD
K oLt/ L0 b | anoswuaHio |_C6&/ /867 enseir
sun |, sjdureg e spdureg « XLIBW "oN 2)dureg
£LyL - Amanyy
‘Wot9 Va3 SISATYNY T 1dINVS
Aq Amampw
Hpp
awmnjo
TwO9 1A
I (s)1aumuo) jo -oN «HSId 40 ISOdWOD XTHLIVIN., TZT3TH4
d
. pr———— 33w103g 10/pue Suypuey jepadg
) ToNEAIINING VIN
SSAVIIWSAUVZVH TTIINYS 3 191SSOd
T . L 2 - 1 N 7 s B T © " “saoualog sultey ofjeneg
Yps B817¢e6 m.?b%.ﬁnmm.i "ON AL3G0Ld APO o], paaamys
X3 q3ad 07990¥0S3d 8¢91-T9 — — o
y ymamas jo pogIpy v0) “oN %ooqae] pRYg 2 4%% 8 /7 M Wou 199D 3]
$0/cg 811-0d 13714 61 NOIDUNLLS SINSSLL, - VHEIH 1 Jo uduodwo)) 194y erqumio)
S %N H— WV ON VS uopEd0T] ufjmeg ae:ﬁﬂ_ﬂn 13j01,
\AR‘ o Hf “4ANSSIN B39¥-SLE HANSSTA NYO[ \ reryT =y
ponosening neq M6 2pod> 4 J01%a1pI007) 1IN0 ‘ON JWOqaNI L j3nue)) ANRawo) 201310
T 30 T uu&_ $S8-811-0¥ LSANOTA SISATVYNY ATJINVS/AAOLSND 40 NIVHD piojugH 31nso[) uoIBUIGSEAL




/01 Jo 2+ 2Bey afewoed eleq ISW

L10-33-HOM
NOILLISOd4SIa
g sareq Ag pasodniq poydy fesodsiq | ATIINVYS TYNIS
NOLLDJIS
aut) req L Ag poaaday | AMOLYVYOEV
oo gﬂaﬂ 01 Juswos ._““o”_!o:ﬂm o sunymeq u pasorg/hg 33»03-— e wou4 pasoway/Ag coﬁ_:vi_oi
pesowe; Jaddiyg “abesols peronuod woy
!i“w“m so1dUIPS 3A0WA) O] BITENRARUN JOIILRS U1 pU0IS/Ag PaAL aurg eq (0014 paaowny/Ag poysinbury
prabrye ' ) / Y /
o &\w ?N\ / WQ aungareq a1y panowayAg voﬁ_..zw_
spwbe] omag. 10
SNHOI NYNNVHS
s oag-sa i ] oreq Y&g\& @Ei @»m pagstnbung
0 d \ k_ vyl
it £22 <z,a<um_§_w 7/0//fs5 37045 SRR ¥R s
pros—0s
waerps-38 5094 ~ 7
s-s Qmﬂ\ auy %M mO._.m q wv_UDwEM@? poaoyl € &7 aumppmg wai4 paroway/Ag pagstnbuiay|
o« XUTZY SNOLLDNULSNI TY1D3dS sAmEN Jungudis NOISSASSOd 40 NIYHD
X X ares LU-4 b QoS ¥3HLO 26 /7 /8L T 96veIr
: ouny, opdureg e ajdureg » XINEY "ON ajdureg
991 SISATVNY ATdINVS
-posm | smeery
WMDORY) | orewBou) w0y
awn
T09 TS 1°A
. 0 (s)1au®r00) jo oN «HSId 40 AISOdWOD XTIV, TZ3T4 4
23r10)5 10/pus Juppuey Eadg
U0 jo 3d4
@ o uy D) L
g N BONEALISIIY VN
. SYAYIWIY/SAAYZVH Ndﬁswwﬂdn_mmos_
v ww m LNNMo NP EL T - o T B YN $30USI0E AU d|PnEg
0 %_% joma ‘ON ALI301J 31RO oy paangg
X3 qad 07$9040S34 8¢91-13 NNQ —_ i
/ 109w arys Jo poyIy YOO *ON %00q307] PP \ 8 % MV q\ \oz 199 9]
hc_ 3 cﬂﬂu 811-0¥ LITT4 61 NOTADAUNILS SanssiL - VIO 3 jo wsuodwo)) 1Ay eiqunio)
S %N Q m V ‘oN JVS uone0’] 3njjaweg ..ea!.u_ﬁn PIoLg
HI "MINSSTH 889¥-SLE YINSSDI NVO! I2777 wat wy
punoremany nieq M«G 2po) PUd 1010urpI007) $3o401g ‘ON IWONIRL ¥UO)) Awvamo) # J039p0
T 30 1 &.L 86L-811-0d LSANOTY SISATVNY A'TdINVS/AAOLSND 40 NIVHD piojusH 3Inso[) U0)ZUIYSBA




601 j0 gt 9beg sfewdey eleg 1SW

LL0-33-HOM
NOILLISO4S1qa
aunyoreq Ag posodsiq POy [esodsiq | ATANYS TYNIS
NOILLDJAS
aunyaeq ML Ag poanay | AYOLVIOAV]
QE] O} 1eworys 2o sejonuts
Aporsno Burve: uoneaoy eesois way s: an_
peAowse: eddiyg - hhu cm_.s_““ aunmeq U1 PRIOIS/AR PIAL sunp req o1y paacway/Ag paysinbumyay
1o saiduses eaowes o mﬁm_i%:: hﬂnsam
ooy a1 PIAOWYAR paysinbuys
pode gy
Hh.“.h wold paaoway/Ag paysinbursy
sprube ] wmug
e ] A O_. NVNNYHS
ey WOgpIsowdy/Ag paystnbup
0~0 .m
pmg .M
A \ \wuﬁm\ﬂhﬂ_ olSs b%pgﬂ_:!:_ux
FPs-os [L- = ? 4 v\\\ 30 a7 x
" X Pz & +7m) T
1oges S \%M\ gm\yﬂu ols a wzumuvemuw\ g paataaay m\wm / suniprq wouf paroway/Ag pasmbuy
« XUIPN SNOILONY.LSNI TVIOddS SHuEN Jupd/udis NOISSASSOd 40 NIVHD
X S9! 6046 | anoswano | 26/ 7862 shseir
oun, 3jdureg a1e( dydureg » XLOEW ‘0N a|dureg
£LyL - Amanpy]
WSS vaa SISATVNY I1JINVS
Aq Amozapy
K
suinjo
10A
. (s)saupeyuo) jo ‘oN wHSTd 40 AISOdIWOD XTILVIN. TZIT4S
) prrss————Ts 33v101g Jo/pue Juypusy [epadg
- woNEAIISIIg VN
_l( gzgai—— ATdINYS A191SSO4d
oo e T e YN T “$20ULISg JULTRN PNy
00 m @ @ #N N @Nz_%%u:oa ‘ON ApIda01g AP0 0], pdamgg
X3 qad 07€£9040s3g 8¢91-13 — m m 4 N
ysamapys Jo pogRw Y0 ‘oNNooqao1pRYy | /7 vo - WQ % *ON 1898 331
7 @iw 811-0d 197114 07 NOFDUNLS S3NSSIL - YIEDY 21 Jo 1wauodiiio SIATY B1qum(o)
skeq sy n el ST BT HOPEREIa 12lesd
HI WINSSTN 889¥-5L€ YANSSTN NVOr A7V P77
pumosynin) nieq B (PR J01vmpI00)) 139)0.4 ‘o) awogeap], 1IN0 Ausgwo)) 1033910
T o 1 ] 9588I1DW L1SANOTY SISATVNV T 1dAVS/AAOLSA) 40 NIVHD PIOJUBH 2INS0]) UOIBUIYSEAL




601 Jo 6t afed afeyoed ereq 1SW

LL0-33-HOM
NOLLISOdSId
sury rea 4@ posodsiq poyiap [esodsiq | ANdNYS "TYNIA
NOLLDES
sy aeq y; "y sy Ag paaroay | AMOLVIOAYT
?@-.ME oy oBercyy ] 2ot o]
Sorchypg Rddg Werng ey Sovchirpg xut g oreq Ul PAOIS/AG Paar: sunjmeq woy paaoway/Ag v«ﬁ_:_:.__om_
Sowe; g 3«3\”.”53350 way,
30-X e P aunyoreq wou4 panowsy/Ag voﬁ_..aﬁ_é_
woomBIpm A = -
ey
Py . A  aunjprg w014 poroway/Ag B.m._%sL
o) a0 W\\\ NOSNHOTI NV
T auny oreq Ul pasoig /K pome zT\\ \Y_\\mug?'\u&hwggéﬂ_mﬂkﬂmsﬁ_
oo 7V NQSN NNVHS
INOA - M m
Apes-1s T\“Q i \E@.&w& vo&ﬂﬂ&% \wuﬁNﬁ\uimAvaOhm %N@i@ﬁ:&i
o35 “2¢ 6 730yw01S QIND TV 6280 T A TN
ros-S S A8/ smimeq u] pois/Ag paatsoayl D A S/ sungreq wiol] paroway/Ag paysinbury
XU SNOLLOMYISNI TVIDAdS sansN japagudg NOISSASSOd 40 NIVHD
% )% S/HS/ A’d | anosuznio | 36//8 Z waver
: aun ] djdureg (g ojdureg o XUIER ‘oN ajdureg
) SISXTVNY TTINVS
- sprtog 3_:1 xwuy
wrwonyy | sweBow mo)
Ta09 Tug| oA
_ R ()13umym0) JO “ON HSId 40 AISOdWOD XTHLIVW. FZATHA
pre————ry 38w101g J0/pue Suppuey [epadg
an o4
_ - uonEAIISA] VN
SHYYWTU/SAAVZYH TTIWVS T191SSOd
oA ARNTme 2 7 uNvA Y o ‘ o T o YN " $90usI0G UL Jjjoned
* Q m w m #N N 0 No h&%uﬁ.&.«_%aﬂ *ON ALIadaIg NSO o}, psaams
] X3 a3 0259040538 BE91-13 -3 .»Jr\ 7
JromarS Jo pouW v0d “oN %ooqao] P14 w\ \ 79 ¢ 07 omnz oo
L
LoI3 w\N 811-0¥ L3714 07 NOFOUNLS $INSSI] - VHEOY P JO tusuodo)) 1ATY wiqum|o)
mhﬂn mv \_\ ON AVS =opEd0] Bupjomeg Topenamaq 139]044
HY “WINSSTN 880¥-SLE YANSSTN NVOL -z Swﬁ,\ (77
punoremmy vivg 6 peoma 101wwpI00) 1901g O\ 2W0ROIPY. 1N)ue7) Aurawe)) |N 1013910
T g0 1 u?__ 208-811-0Y LSANOTY SISATYNY A'TdINVS/AAOLSND 40 NIVHO piojueH 3InSo[) UOIBUIYSBAA




601 Jo 0G 96eq afeyoed eleq 1S

LL0-33-HOM
NOLLISOJSIa
aun g areq POPIW [esodsiq | I TJINYS TYNIA
NOLLOAS
aun | oreq piL Ag paanoy | AYOLVIOAVT
e) UF RIS ) YOI [
Aporsno Buoyey uoneooy obesors woy) saydwes unjeq - aung g woiq paaowury/Ag eonw:_w::o\y__
peaowas saddyg “sbesors 3?:8?5_ -
oo SBHAUIES BAOWGI O BIQeEAEL” jorcwes amyoreq auny g waig paroway/Ag Bﬁs_a__é_
soqelian. g
v eSH/ o/,
Hm-im xan g ey (& aun woy 7¢ buy
oyt ! . 1mq 4 poao/Ag pagsinbunjay
spmbr] w10 Nl [~
R o275 ety NOSNHOL NYANYLSS, |
oo 4 W T U7 SHA
Bps-1s
PIOS-O8
nATIEIS
PoS-S 39
» XUIPIY SNOLLOMYLSNI TVIDIdS saweN Jungmdig NOISSASSOd 40 NIVHD
~ Q077 004 pH| anosuaHio | & €/ /862 anseir
sunty spdureg e sidareg « XUIEN ‘oN ardweg
€Ly - Kmanpw
oetot v SISATYNY TTdINYS
£q Amarspy
Winaw
amn
909 10A
' (s)13miwiuo)) Jo “oN wHSIAd 0 AISOdIWOD XLV I2TTYS
J pr—————T 98ea01g 1o/pue Juypuey [Epadg
arog BoNeAINSIG VIN
S VIWAW/SAQIYZVH ATdNVS TT9ISSOd
o L, , -1 1 o 1I - B VIN ST T T T T sasuaiag suue afaneq
¥ §887226L6 bypyadgriem o sosa 0 oTsans
Xd a3d 0259030539 8¢91-13 _ - _
100WATRS JO POYRY vOD *ON X00G307] PR1Y V« \ % % § \\N ~oN 189 93]
mw@% 811-0¥ SSYJUVO 0z NOFDUNLS SoMSSIL - VAN 9 JO 1uduoduiod 19Ary wIqumIo)
W%NA— mv "ON VS 0ofIEI07] Bwjjomeg uoneuaisa( )33j014)
¢ Hf YINSSIN 889-SLE YANSSIN NVOS F7TR unw C N ““
pwnosenmy nieq \\\a‘m PPOIFH | owmpaoo) 1101g ‘0N 2u0qaIRY 150u0) Aveamo) * J0133(10)
T o T u?_— LSS-811-DY LSANOTY SISATYNY A TdIAVS/AAOLSND A0 NIVHD PIOJURE] 2ANSO[D) UO)ZUIYSBAN




601 jo |G afed eSewoeq ereq ISW

L40-33-HOM
NOILLISO4SIa
w1 req 4g povodsiq poaw resodsiq | ATINVS TYNIA
NOILD3S
sunj oreq amL Lg paaday | AHOLVHOHV']
e U JUorutys JU) 2ORaED U
Apoysno Sutwe voneoos eBeross woy) sexwes auyeeq u} pAIOIS/AG PIAL aunpmeq wolg prAowy/Ag vo__us_.si
peaowa; joddiys “eberors penasnuod wal
o s SV PRI |y T —
proter] oSA/ e0/r/
dmatm
w—nt aunj Areq : aunyreq wozd paaowny/Ag poysinbua
spwbry wnug=1a V.M ~ S HO7 —
B ey 91 / ﬁ? > \Q\ l‘ﬁ. ZOM 329 0. .:&ﬂiz_ﬂws_vy_
NO=O
e oM NHOT Z<ZZ<Im
2BpROu1S . BeaIG
PeS=0S io - :
s 2% Z3ovaols aD .
rss ag?)y smymeq U} PasOIS/Ag PoAIIRY OQN\\ suny g w1024 paActuny/Ag paysinbulfy
o XUIEN SNOLLOMALSNI TVIDIIS surey Jupgndis NOISSASSOd 40 NIVHD
XX Qi £0LH | anoswuanio O (86 8aveir
aw ] Jjdureg a1eq dureg o« XUIB "ON aqdureg
o1 SISKTYNY ATdIWVS
-spog syl omeury
wnmony) | soefom moy
awmngo
09 Tuig| 1A
: 0 (s)aamprruon) jo ‘oN wHSI4 40 QISOdIWOD XTYLVIWN. FZF3THA
33r101G 10/pue Junpury [e1yadg
Jauyeyne)) Jo ad4K : B
. ord wpEo)) jo adA,
ey N, noNEAINN] YN
 SXUVWAWSQIVZYH TTINVS T19ISSOd
N - . N - T o T T T WN ».Jﬁ T "$350315G JuLRN 2[janeg
bpa88 %2 26 L6 L #X0F=re10m ON ALIag0Ig SO o1, poaayys
X3 q3d 0259040539 8€91-13 _— —_ 4“ L ( V\N
1IAWaTyS Jo poTIIN v0) "ON %00q30] PRIA \« /00 N 7 - ﬂ "ON 194D 93]
2210 %1 211-0d SSYJ¥VD 0Z NOTDUNLS SINSSLE - VHEOA 31 JO Juauodwo JIAny siqumie)
S %ﬂ Q m V ‘oN VS uofieI0] 3undweg Eﬁa..u_ﬂn_ 1104
HI “WANSSIN 889¥-6L€ HANSSTH NVOS 72, e %“QM\X
panossam] wnieq h& o) 21 JoTRUYP1I60)) 15901y o\ JWOqUIRY, PeEe) AuROuIo) * 777 1033910
T 30 T »?_— 608-811-D¥ LSANOMY SISATYNY A TdIWVS/ATOLSND A0 NIVHD PAOJUBH INSO[D NOIBUIYSEA




601 J0 26 abeq abeyoed eleg 1SW

$L0-33-HOM
NOLLISOdS1a
w1 Ag pasodsiq POyIdW Jesodsiq | ATAINVS TYNIL
NOLLOJAS
san) sreq aniL Ag poaizooy | AYOLYHOLVT
Y¥1 V) Jusiiiys g sepaes ™
Aporsno Bune; vonesos aberots woy serdwes aunypieq U] puoig/Agq ?:85._ auny preg \Waid paroway/Ag paysinbuiloy
peAows saddig “abesors paoauco way
s SoIdIeS BAOWAL Of exgeYRARLN sordureg aunyereq ;g preq Wy poAowy/Ag Bﬁ:..éﬂm_
®30a R LI P GO -
a5 «Nﬂ.\v\ o/
L TRTY anypfeg 76 e sunj prmq wo1g paaowny/Ag paysinbuipay
L E3 > : H :
wpwdry mmeci-3Q

¢ OSNHOI NYNNV
ey aung oreq u] paiorgy @\ § h‘l\w.ﬁhrggum«»m Bn_um___u:_
-l NO VHS 1T
= i X gt g RENOL SOOI SV |

- ——— = LIRS asl/ ” (s A
w7 6066 Z39v¥01s aNDO1 w@m\.& 7 &b T T GG
mos—s S A% aumeq ] pasosg/Ag Paataxoy] m\.‘Q\ s areq wotj pIaowy/Ag paysinburay]
o XUTEW SNOILOMTYISNI TVIO3dS swey wngadig NOISSISSOd 40 NIVHD

X A S/ 60 66 | anosuanio | 79Z /8¢ T soveir

aun ) spdwreg e dydureg « XLIRW "oN ddueg
Tl SISATVYNY F1dINVS
~os My oyouy
ammoony) { xoefouy po]
ammjo
T09 TS| 1A
. 0 (s)raamue) jo “oN «HSId 40 AISOIWOD XTYLVW. TZ374 4
33r101g 10/pue Buypueyy (epadg
JupRino)) jo 3dL '
P o uIRnuo) J L
oy S oouvAISILY YN
SUVIWIN/SAYVZVH TTJINVS TT1HISSOd

T T T YW S32U3IDG SuLrRy 3([3ueq

V088722646 L ppidbrriome] eyt o1 poomes
,ﬂasﬁwwhmwz S%uuw%um “oN __Swmww_.,__w_o_m N\ VA%/4e WQ —/ 4P Q.Mz.n._u 1

bOIIY 3@ 811-0d LTI 17 NOIDUNLS SINSSLL - YEON 21 JO 1uau0dWI0]) 1oATY BIqUM[O)
whﬁn St ON VS aonE0’] Jupameg zop Qq 3591013
{ 9]
e R o, T
T 1 &.m_ 818-811-D0Yd LSANOTY SISATYNY A'TdINVS/AAOLSND 40 NIVHD pJIojJuey 3Inso[D WOIBVIYSEAL




601 4o £G @bey afexoed eleq ISW

L10-33-HOM

NOLLISO4dSIa

g preq pousy [esodsiq | ATAINYS TVNIA
NOLLD3S
aunyAreq apuL Ag poanoay | AYOLVHOGVT
0 606 ) el N g%ﬂ.ﬁ%ﬁ_&\ L
kporsna Burye ”_.339_ 3&% woy 323 T ; t kg paysinbutys
pesowal soddis “ebesns payonuod woy
e seydwes saowa! o) siqereaeun Jadues ungpong u1 ueswmu Ladis | I aunyprg woly poactuay/Ag poysinbunjay
" Py T TR IR PV A T th\.v\ mﬂ\\w ‘)‘%‘.V.U
el o y
armga] auypreq (S A » aunjpeq
sprbry wNg-1a Q\*
oS s 2mpoamg uf paotg/Ag gyﬁ“ﬁ\ {2 uE_.tu.nn 1nbuy
PO=0
. Of NYNNVHS A {
- 3%\1% 3l ARV OLE QINRRT S e
POS=0S
P -6Z 39v¥0LS aIND
= ﬁ (] zmima U] PIIS/AQ PIAL nm. : Q aunjpreq wold pIAowIY/AH paysinbuia
« XU SNOLLOMYLSNI TVID3dS e Jupgudg - NOISSASSOd 40 NIVHD
X X G (! 6O © | anosuaHIO | 2O7 /LG eoreir
aunj Jydureg eq sdweg « XEW "ON 2[dweg
reveo1 SISATVNY ITdNVS
-ps Ml omanry
ummongy | orwBowy moy
ANan
Tu09 T 1°A
. R (s)aaupmyn0)) o ‘0N «HSId 40 AISOdIWOD XTYIVIN. FZTTHS
23w10)S Jo/pue unpury [epadg
adf
. ord Jupwiuno)) jo adAy
— #1000 aonNTAINIL] VN
> _ SHAVINTY/STIVZVH A TINVS TTIISSOd
#Q mm m#w N GNGN 2N/ R | N - VN ‘ | s90uaDdg suuEjy JpeNeY |
parpe jo My ‘ON AL3a0Lg AP0 O] plaaiys
X3q3aa 0759040534 8¢91-13 —— — ( M w
TMRVOIRS JO POYRI YOO “ON %00q307] PPId \W \QQ %Q \\/I\Q "ON 1529 3]
i S
vQ_ S g g11-09 SSYDUYD 1Z NOTDANLS SINSSI] - VHEDY 2 JO 1usuoduio) 1oy e1qumio)
se ase oN AVS nopes0] Sejanteg UoRruzIq 19)0ud
Hf “WANSSTH 889Y-SL€ YIANSSTA NYOf aTH }\&\\\\\
punossmIng nyRQy h@ 3po) 3d 10)¥UTPI00) 13401 ‘ON JWORAIRY PvEe) ANRCWO) ‘NV J032910)
T 30 T a:_ 618-811-DY LSINOAY SISATYNY ATdAVS/ATOLSND A0 NIVHD piojueH 2.Ins0[) NOITUIYSBA




LOG-IN CHECKLIST Reference SOP#MSL-A-001
CentraiFile#: 275 | Sample No(s) 24 5 - 201 Project Manager: »6/‘0;;; (L.,u VA erg «r

3 Matrix ‘ ' ‘

D D Navy-type Project (requires high-level sample tracking procedures)
USDA Soils (or averseas, including Hawaii and the U.S. Virgin Islands) See Compliance Agreement Checkiist

(1]
[j E:] Filter Samples:
10
101

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

Special instructions:

Sample Preservation Iinstructions:
**See LIMS for archive/disposal information™

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

[j "L‘ E:] Custody seal present
[:J [—__] W{ Custody seal intact

m D [: Cooler(s) temperature (acceptable ranges = water: 4+2°C [ solid: frozen) 3 . 7 C

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

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

M [ l l l All chain of custody forms signed and dated?
[:l W [:] Samples Filtered?

Date/T!| lme:oy / / ) _ /‘/5'()

Sample preserved at MSL

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

[:l Sample 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: [ | 0.2% HNO3 Notes:
[ ] 0.5%Hci (Hg samples) Notes:
[: Refrigerate | Notes:
Tl Freeze Notesy, s, ok yhzsr =7 he frowsst red 2_eap, A
. : Notes: ¢ Pt AE'OM
Com ; 9//“4\ Date/Time: a%/"j /450

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 631-4565

MSL Data Package Page 54 of 109
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LOG-IN CHECKLIST Reference SOP#MSL-A-001

CentratFile #: 295 ) Sample No(s): 223 -2 ! 2. Project Manager: ‘(jfanaé/./égr‘cj-’

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

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

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

Filter Samples: | Amount Entire sample Half of sample ]

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

i
HOUU s

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)

l___] /m_] l I Custody seal present
D [____] /m Custody seal intact

m_l | l | l Cooler(s) temperature (acceptable ranges = water: 4+2°C / solid: frozen) Z.? °C
(if multiple coolers, note temp. of each) °C
[:] :] m Project Manager notified of any discrepancies or if temperature outside acceptable range?
Comments/Remedy:

MJ | l | l All chain of custody forms signed and dated?
[ | V| | samplesFitered?

Sample condition(s): |- @B Other (explainy:

Container type: Téﬂqn: Polyy Glass. Cap. Vial Flastc

€ e ?

P4
Completed M DateITIme:O‘?// 5,—/067 ;225

SAMPLE PRESERVATION

Notes:

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:

1008

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:

:I 0.5% HCIl (Hg samples) Notes:

: l Refrigerate Notes:
Freeze Notes: 7)6(’;,9 M— D -/

Notes:

Date/Time: da//:?‘é? / ZZS/

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‘73 / Sample No(s): 2 /3-222  Project Manager: 6/‘ a,u.cAu é CIj s
TO BE COMPLETED 8y PROJECTMANAGER: _(pridh 0 sample-cigival Whenpossible)
Matrix: wWP#

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

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

Filter Samples: I Afgounds Ehtire samplt: Half. of sample ]

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

Special instructions:

e
BiRINIEEG

Sample Preservation Instructions:

**See LIMS for archive/disposal information**

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

Custody seal present

L___} D E Custody seal intact

ﬂj :] D Cooler(s) temperature (acceptable ranges = water: 4x2°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:

-;m__‘ l l l I All chain of custody forms signed and dated?
[:j ﬂl Ej Samples Filtered?

Sample condition(s): i’ 43 ,thnﬁw" SOUEARTY N %, | 727 RN T N N ST 2 A 4
e e i
Container type: . Te?fm‘(li@* G!Ps"“??%@iﬁgmm z AN BT ;l
Notes:
- .;’ < ‘s
Completed ,‘!l/j e 3%//-\ Datemme.o%a/da /240
Sl -

SAMPLE PRESERVATION

%l Sample preserved at MSL

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

C] 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: [ | 0.2%HNO3 Notes:
D 0.5% HCI (Hg samples) Notes:
I:] Refrigerate Notes:
Lm Freeze Notes: &%7% C-/)
] Other 9 Notes: J

;’ "’tﬁ% Datef/Time: 0?/23/07 /2 ¢/

Completed

Battelle Marine Sciences Laboratory (MSL) 1529 West Sequim Bay Rd. Sequim, WA 98362 (306) 681-4565
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LOG6-IN CHECKLIST Reference SOP# MSL-A-001
CenralFite#: 297/  sampletolsy 223 -Z32D Batch: V3%
mhﬂ%m Noasord Project Manager:

TO B¢ 9 PROJECY MANABER (prior 10 orvival when possibie)
Matrix: WP#
Yes Ne

[ ] Navy-type Project (requires high-level sample tracking procedures)
[ [T usba samples (see Compliance Agreement Checklist) [ PM Verification:

] ] ritter samples: [ Amowr: Entire sample Haif of somple |
[_J ] Freezs dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)
L] ] special instructions:
Sample Preservation Instructions:
- wwgeg L IMS for archive/disposal information**
TO BE COMPLETED UPON SAMPLE ARRIVALA.O6-IN

Yes No N/A Indicate in Appropriate Box

| |M L__] custody seal present Sealintact? YES NO
“E D D Cooler temperature (acceptable range: 4:2°C or solids:frozen) 2 ) *c
(if muitiple coolers, note temp. of ench) °C
D D m Project Manoger notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Remedy:

‘E C] E:] Wers gl chain of custody forms signed and dated?
L] lad ] WmmpksﬂheredeSL?

Sampls condition(s):

Container type:

Thed

M S TRY

SAMMLE PRESERVATION
m Suwh(s)mprua-ndpriortoanivnlnfMSL(hotedonCoC/ Sample / per PM Instruction ) .
[C] 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)

[[] sample(s) were preserved at MSL

Tye: [__] 02% 03 Notes: Lot
[ 0.5% Ha (Hg samples) Notes: Lot#

ﬁ Refrigerate(frecds Notes: A&‘QM 8-/

Date/Time: __ ¢ S35 ’Vm

MSL Data Package Page 109 of 109
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