SAF-RC-232
100-IU-2 & 100-IU-6 Remaining
Waste Sites — Soil Full Protocol
FINAL VALIDATION PACKAGE

COMPLETE COPY OF VALIDATION PACKAGE TO:

Kathy Wendt H4-21 KW 6/9/14
INITIAL/DATE
COMMENTS:
SDG X0045 SAF-RC-232

Sample Location:  100-D-75:2



Date: 2 June 2014
To: Washington Closure Hanford Inc. (technical representative) .
From: ELR Consulting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
100-D-75:2
Subject:  Inorganic - Data Package No. X0045-GEL .

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T349 5/8/14 Soil C See note 1
J1T7350 - 5/8/14 Soil C See note 1
J1T351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T7353 5/8/14 Soil C See note 1
J1T354 5/8/14 Soil C See note 1

1 - Metals by 8010C & mercury by 7471B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 prowde the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 8 months for ICP metals
and 28 days for mercury.

All holding times were acceptable.



- Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged
"UJ". Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

in the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged "UJ"
and all detects less than ten times the absolute value of the blank are qualified as
estimates and flagged "J". If the sample results are greater than ten times the absolute
value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J1T354) was submitted for analySis. Thirteen analytes were detected
in the field blank. Under the WCH statement of work, no qualification is required.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess the effect
of the matrix on the ability to accurately quantify sample concentrations. Recoveries
must fall within the range of 75% to 125%. Samples with a recovery of less than 30%
and a sample result below the IDL are rejected and flagged "UR". Samples with a
recovery of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.

Due to matrix spike recoveries outside QC limits, all potassium (133%), sodium (159%)
and zinc (153%) results were qualified as estimates and flagged “J".

All other accuracy results were acceptable.



Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and replicate
activities (concentrations) are greater than five times the CRDL and the RPD is less
than 30%, no qualification is required. If either activity (concentration) is less than five
times the CRDL, the RPD control limit is less than or equal to two times the CRDL. If
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

Due to RPDs outside QC limits all aluminum (33.6%), antimony (61.8%), barium
(51.3%), calcium (51.3%), chromium (35.7%), cobalt (50.6%), copper (48.5%), iron
(48%), magnesium (44.4%), manganese (51.4%), silicon (32.2%), vanadium (55.7%)
and zinc (32.8%) results were qualified as estimates and flagged “J".

All other laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. The
RPDs for barium (52.4%), calcium (49.3%), iron (32.2%), lead (56.9%), sodium (45.3%)
and vanadium (38.2%) were outside QC limits. Under the WCH statement of work, no
qualification is required. All other field duplicates were acceptable.

Analytical Detection Levels
Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. All results met the
RQL.

Completeness
Data package No. X0045 was submitted for validation and verified for completeness.

Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None fdund.



MINOR DEFICIENCIES

The following minor deficiencies were noted:

¢ Due to matrix spike recoveries outside QC limits, all potassium (133%), sodium
(169%) and zinc (153%) results were qualified as estimates and flagged “J”.

¢ Due to RPDs outside QC limits all aluminum (33.6%), antimony (61.8%), barium
(51.3%), calcium (51.3%), chromium (35.7%), cobalt (50.6%), copper (48.5%), iron
(48%), magnesium (44.4%), manganese (51.4%), silicon (32.2%), vanadium
(55.7%) and zinc (32.8%) resuits were qualified as estimates and flagged “J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

u

uJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the sample quantitation limit corrected for
sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Applied to inorganic analyses only. Indicates the analyte concentration was
greater than the IDL but less than the CRDL and is considered an estimated
value.

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

Indicates presumptive evidence of a compound at an eétimated value. The
data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications (i.e., usable for decision-making purposes).



Appendix 2

Summary of Data Qualification



INORGANICS DATA QUALIFICATION SUMMARY*

SDG: X0045

REVIEWER:
ELR

Project: 100-D-75:2

PAGE_1 OF 1

COMPOUND

QUALIFIER

SAMPLES AFFECTED

REASON

Potassium
Sodium
zinc

J

All

MS recovery

Aluminum
antimony
barium
calcium
chromium
cobait
copper
jiron
magnesium
manganese
silicon
vanadium
zinc

L
| Al

RPD

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.
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Annotated Laboratory Reports



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (B43) 556-8171 - www.gel.com

Certificate of Analysis
Report Date;  May 27, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: J1T349 Project: WCHN00213
Sample ID: 348427001 Client ID:  WCHNOOI]
Matrix: SOIL
Collect Date: 08-MAY-14 08:50 .
Receive Date: 09-MAY-14 r \
Collector; Client 6 (‘b\ { f
Moisture: 1.77% ‘
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 74718 Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00701 0.00398 0.0119 mg/kg 1 NORI 05/21/14 1153 1389189 1

Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"

Aluminum . 5900 6.06 17.8 mg/kg 1 JWI  05727/14 1059 1387429 2

Antimony v S 3.08 0.294 0.891 mg/kg {

Rarium «+ 3 s60 0.0891 0.446 mg/kg |

Beryllium 0.802 0.0891 0.446 mg/kg 1

Boron B 297 0.891 4.46 mg/kg ;

Cadmium 0.788 0.0891 0.446 mg/kg 1

Calcium + I 4000 713 223 mg/kg !

Chromium -3 8.36 0.134 0.446 mg/kg !

Cobalt ] 133 0.134 0.446 mg/kg 1

Copper . % 20.4 0.267 0.891 my/kg i

Iron . 21900 7.3 23 mg/kg 1

Lead . 17 0.294 0.891 mg/kg i

Magnesium . % 4010 7.58 26.7 mgkg 1

Manganese » 339 . 0.178 0.891 mg/kg 1

Molybdenum 1.02 0.178 0.891 mg/kg 1

Nickel . 9.66 0.134 0.446 mg/kg 1

Potassium N g_ 1290 571 223 mg/kg 1

Silicon . 1260 1.34 B.91 mg'kg 1

Sodium N _} 284 6.24 223 mg/kg 1

Vanadium N 67.5 0.0891 0.446 mg/kg 1

Zinc Ny 140 0.357 0.891 mg/kg t

Arsenic DU 4.46 4.46 26.7 mg/kg 10 JWJ  05R27/14 (302 1387429 3

Silver DU 0.891 0.891 4.46 mg/kg 10

Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected”

Sclenium Dy 0.325 0.325 1.00 mg/kg 2 SKJ 0572214 1641 1390099 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

SWE846 30508 ICP-MS 3050BS PREP TXMS 05/22/14 0730 1390098

SW846 3050B ICP-MS 30508S PREP KXP3 05/16/14 1000 1387287

SW846 30508 SW846 30508 Prep for 6010C KXP3 05/16/14 1000 1387428
Page 77 of 105
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 27, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21 ]
Richland, Washington 99354 4
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T350 Project: WCHN00213
Sample 1D: 348427002 Client ID: WCHNO001
Matrix: SOIL
Collect Date: 08-MAY-14 08:57
Receive Date: 09-MAY-14 // \\\"’\
Collector: Client L)\/L)
Moisture; 1.17%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00441 0.00405 0.0121 mg/kg t NORY 05721/14 1202 1389189 1
Metals Analysis-ICP

ICP METALS 6010TR Close-out Li;L"ny Weight Corrected”

Aluminum . 6460 6.37 18.7 mg/kg 1 IWJ  05R7/14 1112 1387429 2

Antimony * 3.64 0.309 0.937 mg/kg 1

Barium +J 18 0.0937 0.468 mg/kg ]

Beryllium 0.507 0.0937 0.468 mg/kg 1

Boron B 1.65 0.937 4.68 mg/kg 1

Cadmium 0.991 0.0937 0.468 my/kg 1

Calcium + 5 e 7.49 23.4 mg/kg 1

Chromium * ? 8.12 0.141 0.468 mg/kg 1

Cobalt . 15.3 0.141 0.468 mg/kg 1

Copper L 20.1 0.281 0.937 mg/kg 1

Iron * 3 24100 7.49 234 myg/kg 1

Lead . 10.7 0.309 0.937 mg/kg |

Magnesium * 3 4960 7.96 28.1 mgikg 1

Manganese 11 326 0.187 0.937 mg/kg 1

Molybdenum 112 0.187 0.937 mg/kg 1

Nickel * 11.7 0.141 Q.468 mg/kg ]

Potassium WA isso 6.00 234 mg/kg 1

Siticon . g 1370 1.41 937 my/kg i

Sodium *N 307 6.56 23.4 mg/kg 1

Vanadium 'N:? 73.8 0.0937 0.468 mg/kg 1

Zinc *N 78.9 0.375 0.937 mg/kg 1

Arsenic DU 468 4.68 28.1 mg/kg 10 TWI 052714 1314 1387429 3

Sitver pu 0.937 0.937 4.68 mg/kg 10

Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected”

Selenium DU 0.313 0.313 1.00 mg/kg 2 SKI 0572214 1711 1390099 4

The following Prep Methods were performed;

Method Description Analyst Date Time  Prep Batch

SW846 30508 ICP-MS 3050BS PREP TXMS 05/22/14 0730 1390098

SW846 30508 ICP-MS 30508S PREP KXP3 05/16/14 1000 1387287

SW846 30508 SWB846 3050B Prep for 6010C KXP3 05/16/14 1000 1387428
Page 79 of 105
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 27,2014

Company : WC-Hanford, Inc,
Address ; 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T351 Project: WCHNOQ0213
Sample ID: 348427003 Client [D: WCHNO001
Matrix: SOIL
Coliect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14
Collector: Client
Moisture: 3.85%

Parameter Qualifier  Resuilt DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA :

SW846 7471B Mercury in Solid "Dry Weight Corrected”

Mercury 0.014S 0.0038 0.0113 mg/kg 1 NORI 0521714 1203 1389189 1
Metals Analysis-ICP

ICP METALS 6010TR Close-out Li51 "Dry Weight Corrected”

Aluminum . 3420 6.02 17.7 mg/kg I JWJ  05/27/14 1120 1387429 2
Antimony . 1.33 : 0.292 0.886 mg/kg 1

Arsenic U 0.443 0.443 2.66 mg/kg !

Barium . 19.0 0.0886 0.443 mg/kg 1

Beryllium . B 0.345 0.0886 0.443 mg/kg 1

Boron B "~ 2.05 0.886 4.43 mg/kg 1

Cadmium B ?K 0.386 . 0.0886 0.443 mg/kg i

Calcium . 2380 7.09 2.1 mg/kg 1

Chromium S 6.10 0.133 0.443 mg/kg 1

Cobalt LAY 6.76 0.133 0.443 mg/kg 1

Copper . } 213 0.266 0.886 mg/kg 1

Iron . 11700 7.09 2.1 mg/kg 1

Lead . 46.9 0.292 0.886 mg/kg 1

Magnesium . S 2370 7.53 26.6 mg/kg 1

Manganese 3 181 0.177 0.886 me/kg !

Molybdenum B 0.569 0.177 0.886 mg/kg 1

Nickel . 6.59 0.133 0.443 mg/kg 1

Potassium “~N7§ 589 5.67 22.1 mg/kg |

Siticon +3 1090 1.33 8.86 mg/kg 1

Sodium T 208 6.20 2.1 mg/kg 1

Vanadium *N 32.1 0.0886 0.443 mg/kg l

Zinc N 63.6 0.354 0.886 mg/kg 1

Silver DU 0.886 0.886 4.43 mg/kg 10 JWF  05/27/14 1317 1387429 3
Metals Analysis-ICP-MS

SWE46 3050B/6020A Selenium "Dry Weight Corrected"

Selenium DU 0.306 0.306 1.00 mg/kg 2 SKI  05/22/14 1715 1390099 4
The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch
SW846 30508 [CP-MS 3050BS PREP JXM3 0572214 0730 1350098
SW846 30508 ICP-MS 3050BS PREP KXP3 05/16/14 1000 1387287
SW846 3050B SWS46 3050B Prep for 6010C KXP3 05/16/14 1000 1387428

Page 81 of 105

12



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 27, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: JIT352 Project: WCHNO00213
Sample ID: 348427004 Client ID:  WCHNO001
Matrix: SOIL
Collect Date: 08-MAY-14 09:40 ‘ \«\
Receive Date:  09-MAY-14 /’ ,5\\
Collector: Client 9\
Moisture: 2.08%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury 0.0238 0.00378 0.0113 mg/kg 1 NOR! 05/21/14 1205 1389189 1

Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected”

Aluminum . 'S/ 4480 6.66 19.6 my/kg 1 JWI  05/27/14 1123 1387429 2

Antimony ) 1.52 0.323 0.980 mg/kg 1

Arsenic ) U._ 049 0.430 2.94 mg/kg 1

Barium +3 54.0 0.098 0.490 mg/kg 1

Beryllium 0.517 0.098 0.490 mg/kg 1

Boron B 3.23 0.980 4.90 mg/kg !

Cadmium 0.643 0.098 0.490 mg/kg 1

Calcium g 3860 7.84 24.5 mg/kg 1

Chromium +T 5.07 0.147 0.490 mg/kg 1

Cobalt +J 10.9 0.147 0.490 mg/kg 1

Copper . %L 24.0 : 0.294 0.980 mg/kg 1

Iron . 15600 7.84 24,5 my/kg 1

Lead . 89.2 0.323 0.980 mg/kg 1

Magnesium + 3 5250 8.33 29.4 mg/kg 1

Manganese 3 245 0.196 0.980 mg/kg !

Molybdenum B 0.609 0.196 0.980 mg/kg 1

Nicket * 1.8 0.147 0.490 mg/kg 1

Potassium ~NT 873 627 245 mg/kg !

Silicon . «J 917 1.47 9.80 mg/kg 1

Sodium ~7T 380 6.86 245 mg/kg 1

Vanadium NG 32.4 0,098 0.490 mg/kg 1

Zine N 5’ 125 0.392 0.980 mgikg 1

Silver DU 0.980 0.980 4.90 mg/kg 10 JWI  05°27/14 1326 1387429 3

Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected”

Selenium DU 0.310 0310 1.00 mg/kg 2 SKJ 052214 1718 1390099 4

The following Prep Methods were performed:

Method Description Analyst Date Time  Prep Batch

SW846 30508 ICP-MS 3050BS PREP TXM5 0522714 0730 1390098

SW846 30508 ICP-MS 3050BS PREP KXP3 05/16/14 1000 1387287

SWB846 30508 SW846 3050B Prep for 6010C KXP3 05/16/14 1000 1387428
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 27, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact; Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T353 . Project: WCHN00213
Sample [D: 348427005 Client ID: WCHNO01
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date:  09-MAY-14 \H
Collector: Client 1)\
Moisture: 291%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected”

Mercury u 0.00414 0.00414 0.0124 my/kg 1 NORI 05/21/14 1207 1389189 1
Metals Analysis-ICP

ICP METALS 6010TR Close-out List "Dry Weight Corrected”

Aluminum «J_ 30 6.76 19.9 my/kg 1 JWJ 052714 1125 1387429 2
Antimony 3 s 0328 0.994 mg/kg |

Barium 3 66.7 0.0994 0.497 mg/kg i

Beryllium 0.540 0.0994 0.497 mg/kg l

Boron B 1.67 0.994 497 mg/kg 1

Cadmium 0.598 0.0994 0.497 mg/kg 1

Calcium . ; 3940 7.95 249 mg/kg 1

Chromium . 430 0.149 0.497 mg/kg 1

Cobalt ) 8.52 0.149 0.497 mg/kg i

Copper ) 17.8 0.298 0.994 mg/kg 1

fron +J 16200 7.95 24.9 mg/kg 1

Lead . 26.1 0328 0.954 mg/kg 1

Magnesium . f 2260 8.45 9.8 mg/kg 1

Menganese « 3 181 0.199 0.994 mg/kg 1

Molybdenum ) 0.770 0.199 0.994 mg/kg i

Nickel . 5.58 0.149 0.497 mg/kg !

Potassium “~N3 844 6.36 249 mg/kg 1

Silicon «T 130 1.49 9.94 mg/kg 1

Sodium WNT 330 6.96 24.9 mg/kg 1

Vanadium WL 473 0.0994 0.497 mg/kg 1

Zinc *N ’j 514 0.398 0.994 mg/kg 1

Arsenic DU 497 497 29.8 mg/kg 10 SWI 0572714 1329 1387429 3
Silver DU 0.994 0.994 497 mg/kg 10

Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected”

Selenium DU 0.319 0319 1.00 mg/kg 2 SKJ 0572214 1722 1390099 4
The following Prep Methods were performed: .
Method Description Analyst Date Time Prep Batch
SW846 30508 ICP-MS 30508S PREP TXMS 05722/14 0736 1390098
SW846 3050B ICP-MS 3050BS PREP KXP3 05/16/14 1000 1387287
SWB46 30508 SW846 30508 Prep for 6010C KXP3 05/16/14 1000 1387428
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date;  May 27, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample [D: JIT354 Project: WCHNO00213
Sample ID: 348427006 Client ID:  WCHNO00!
Matrix: SOIL
Collect Date: 08-MAY-14 09:02
Receive Date: 09-MAY-14
Collector: Client V \\*‘
Moisture: <0.1% A‘s
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury U 0.0039 0.0039 0.0116 mg/kg | NORI 05/21/14 1212 1389189 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected”
Aluminum . 153 6.31 18.6 mg/kg 1 JWJ  05/27/14 1128 1387429 2
. Antimony U 0.306 0.306 0.928 mg/kg 1
Arsenic u 0.464 0.464 2.78 mg/kg 1
Barium < 27s 0.0928 0.464 mg/kg 1
Beryllium v 0.0928 0.0928 0.464 mg/kg 1
Boron U 0.928 0.928 4.64 mg/kg 1
Cadmium U . 00928 0.0928 0.464 mg/kg 1
Calcium (2 40.5 742 232 mg/kg 1
Chromium *UJd 0.139 0.139 0.464 mg/kg i
Cobalt w01 0.139 0.464 my/kg 1
Copper UoJ 0.278 0278 0.928 mg/kg 1
Iron . ; 648 142 232 mg/kg {
Magnesium *B 16.9 7.89 278 mg/kg i
Manganese + J .66 0.186 0.928 mgkg i
Molybdenum U 0.186 0.186 0.928 mg/kg 1
Nickel *B 0.243 0.139 0.464 mg/kg 1
Potassium N J 56.3 5.94 232 mg/kg i
Silicon . jﬁ/ 258 1.39 9.28 mg/kg J
Silver u# i 00928 0.0928 0.464 mg/kg i
Sodium BN T 10.6 6.50 232 mg/kg 1
Vanadium *N 3{ 0.683 0.0928 0.464 mg/kg 1
Zine N 3.33 0.371 0.928 mg/kg 1
Lead * 1.07 0.306 0.928 mg/kg 1 JWJ  057/14 1447 1387429 3
Metals Analysis-ICP-MS
SWE846 3050B/6020A Selenium "Dry Weight Corrected”
Selenium DU 0.296 0.296 1.060 mg/kg 2 SKJ 052214 1726 1390099 4
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SWB46 30508 1CP-MS 3050BS PREP JXMS 05122/14 0730 1390098
SW846 30508 ICP-MS 3050BS PREP KXP3 05/16/14 1000 1387287
SW846 3050B SW846 30508 Prep for 6010C KXP3 05/16/14 1000 1387428
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Metals Fractional Narrative

WC-HANFORD, INC. (WCHN)

SDG X0045

Sample Apalysis
Sample ID Client ID
348427001 J1T349
348427002 JIT350
348427003 JIT351
348427004 J1T352
348427005 J1T353
348427006 J1T354
1203087187  Method Blank (MB) ICP
1203087188  Laboratory Control Sample (LCS)
1203087194  348427001(J1T349L) Serial Dilution (SD)
1203087192  348427001(J1T349D) Sample Duplicate (DUP)
1203087193  348427001(J1T349S) Matrix Spike (MS)
1203096618  348427001(J1T349PS) Post Spike (PS)
1203093991  Method Blank (MB) 1ICP-MS
1203093992  Laboratory Control Sample (LCS)
1203093995 348427001 (J1T349L) Serial Dilution (SD)
1203093993  348427001(J1T349D) Sample Duplicate (DUP)
1203093994  348427001(J1T349S) Matrix Spike (MS)
1203091619  Method Blank (MB) CVAA
1203091620  Laboratory Control Sample (LCS)
1203091623  348427001(J1T349L) Serial Dilution (SD)
1203091621  348427001(J1T349D) Sample Duplicate (DUP)
1203091622  348427001(J1T349S) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Analysis Information

Analytical Batch: 1387429, 1390099 and 1389189
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Prep Batch: 1387428, 1390098 and 1389186
Standard Operating  GL-MA-E-013 REV# 22, GL-MA-E-009 REV# 23, GL-MA-E-

Procedures: 014 REV# 25 and GL-MA-E-010 REV# 27
Analytical Method: 32’5’7?;;6 3050B/6010C, SW846 3050B/6020A and SW846
Prep Method : SW846 3050B and SW846 7471B Prep

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing
conducted by GEL Laboratories, LLC and with guidance from the regulatory documents
listed in this "Method/Analysis Information” section.

System Configuration

The Metals analysis-ICP was performed on a PE 7300 Optima radial/axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with a Burgener nebulizer, cyclonic spray chamber, and yttrium or scandium internal
standard. Operating conditions for the ICP are set at a power level of 1500 watts. The
instrument has a peristaltic pump flow rate of 1.4L/min, argon gas flows of 15 L/min and
0.2 L/min for the torch and auxiliary gases, and a flow setting of 0.65L/min for the
nebulizer. o

The Metals analysis - ICPMS was performed on a Perkin Elmer ELAN DRC-e
inductively coupled plasma mass spectrometer (ICP-MS). The instrument is equipped
with a cross-flow nebulizer, quadrupole mass spectrometer, and dual mode electron
multiplier detector, and dynamic reaction cell. The DRC-e uses a dynamic reaction cell to
eliminate polyatomic interferences. Internal standards of scandium, germanium, indium,
tantalum, and/or lutetium were utilized to cover the mass spectrum. Operating conditions
are set at 1400W power and combined argon pressures of 3607 kPa for the plasma and
auxiliary gases, and 0.85 L/min carrier gas flow, and an initial lens voltage of 5.2.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury
System (FIMS-100) automated mercury analyzer. The instrument consists of a cold vapor
atomic absorption spectrometer set to detect mercury at a wavelength of 253.7 nm.
Sample introduction through the flow injection system is performed via a peristaltic
pump at 9 mL/min and nitrogen carrier gas rate of 80 mL/min.

Calibration Information

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL/PQL Requirements
All PQL standards for 6010C met the control limits with the exception of the analytes
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listed below. The sample concentrations were less than the MDL or greater than 2x the
PQL, so the data is not adversely affected. The PQL recovered high for lead, antimony,
and potassium for samples 348427001 (J1T349), 348427002 (J1T350), 348427003
(J1T351), 348427004 (J1T352) and 348427005 (J1T353)-ICP. For antimony, the initial
PQL passed within the limits. The closing PQL (PQLO03) analyzed after the batch was
2.2% higher than the 130% control limits. Samples 348427003 and 348427004 were
affect. The data may be biased 2% high at the low level concentration,

ICSA/ICSAB Statement

All interference check samples (ICSA and ICSAB) associated with this SDG met the
established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks(CCB) bracketing this SDG met the acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance
criteria.

Quality Control (QC) Information

Method Blank (MB) Statement
The MBs analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following samples were selected as the quality control (QC) samples for this SDG:
348427001 (J1T349)-ICP, ICP-MS and CVAA.

Matrix Spike (MS) Recovery Statement

The percent recoveries (%R) obtained from the MS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The
matrix spike recovery failed outside of the control limits for potassium, sodium,
vanadium, and zinc. 1203087193 (J1T349)-ICP.

Duplicate Relative Percent Difference (RPD) Statement

The RPD obtained from the designated sample duplicate (DUP) is evaluated based on
acceptance criteria of 20% when the sample is >5X the contract required reporting limit
(RL). In cases where either the sample or duplicate value is less than 5X the RL, a control
of RL is used to evaluate the DUP results. The sample and sample duplicate % RPD
failed outside the control limits for sodium, barium, copper, aluminum, antimony,
calcium, chromium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, silicon,
vanadium and zinc, 1203087192 (J1T349)-ICP.
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Post Spike (PS) Recovery Statement

The percent recoveries (%R) obtained from the PS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The PS
met the recommended quality control acceptance criteria for percent recoveries for all

applicable analytes and verifies the absence of matrix interferences in the post-digested
sample.

Serial Dilution % Difference Statement’

The serial dilution is used to assess matrix suppression or enhancement. Raw element
concentrations 25x the IDL/MDL for CVAA, 50X the IDL/MDL for ICP and 100X the
IDL/MDL for ICP-MS analyses are applicable for serial dilution assessment. All
applicable analytes met the established acceptance percent difference criteria.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date
and time from sample collection of sample receipt. Those holding times expressed in
hours are calculated in the AlphaLIMS system. Those holding times expressed as days
expire at midnight on the day of expiration. All samples in this SDG met the specified
holding time.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. Method SW-846 3050B is not a
total digestion technique for most samples. It is a very strong acid digestion that will
dissolve almost all elements that could become environmentally available. By design,
elements bound in silicate structures are not normally dissolved by this procedure as they
are not usually mobile in the environment.

Sample Dilutions

Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations present in solid samples and/or to bring over range target analyte
concentrations into the linear calibration range of the instrument. Samples required
dilutions in order to minimize suppression due to matrix interferences. Samples were
diluted in order to bring raw values within the linear range of the instrument, and for the
analytes interfered with, in order to ensure that the inter-element correction factors were
valid. These samples were suppressed for silver and arsenic. 348427001 (J1T349),
348427002 (J1T350), 348427003 (J1T351), 348427004 (J1T352), 348427005 (J1T353)
and 348427006 (J1T354)-ICP. The ICPMS solid samples in this SDG were diluted the
standard two times. JCP-MS.

Preparatien Information
The samples in this SDG were prepared exactly according to the cited SOP.

Miscellaneous Information
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Electronic Packaging Comment ‘

This data package was generated using an electronic data processing program referred to
as virtual packaging. In an effort to increase quality and efficiency, the laboratory has
developed systems to generate all data packages electronically. The following change
from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files.
Presently, all initials and dates are present on the original raw data. These hard copies are
temporarily stored in the laboratory. An electronic signature page inserted after the case
narrative will include the data validator's signature and title. The signature page also
includes the data qualifiers used in the fractional package. Data that are not generated
electronically, such as hand written pages, will be scanned and inserted into the electronic
package.

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may
deviate from referenced SOP or contractual documents. Data exception reports are
included in the Miscellaneous Data section of the package. A data exception report was
not required for this SDG. The following DER was generated for this SDG: 1297409.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis
has met all of the requirements of the NELAC standard unless otherwise noted in the
analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition,
all data designated for CLP or CLP-like packaging will receive a third level validation
upon completion of the data package.

The following data validator verified the information presented in this case
narrative: ,

Reviewer: Date:
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GEL Laboratories LLC

DER Report No.: 1297409

Form GEL-DER Revislon No.: 1
DATA EXCEPTION REPORT
Mo.Day Yr. Division: Quality Criteria: Type:
27-MAY-14 Industrial Specifications Process
instrument Type: Test / Method: Matrix Type: Client Code:
ICP SW846 3050B/6010C Solid WCHN
Batch 1D: Sample Numbaers:
1387429 See Below

Application issues:
Failed RPD for DUP
Failed Recovery for MS/PS

Potentiatly affected work order(s)(SDG): 348423(X0044),348427(X0045),348428(X0048)

Specification and Requirements
Exception Description:

DER Disposition:

1. Failed Recovery for MS/PS:
QC  1203087180MS,1203087193MS, )
1203087196MS ... ...
2. Failed RPD for DUP:
QC  1203087189DUP,
1203087192DUP,
1203087195DUP

3. Closing PQL faiture (PQLO3)

1. The matrix spike recovery failed outside of the controt fimits for silicon,
barium, potassium, sodium, vanadium, zinc, molybdenum, nicket,
selsnlum, silver, tin, arsenic, beryllium, boron, cadmium, chromium, cobalt,
copper, lead and antimony. The post spike passed the required control
limits for all analytes. This verifies the absence of a matrix interference.
Per GEL's accredited methods and SOPs, a corrective action is not
required and the data is qualified and reporied.

2. The sample and sample duplicate % RPD failed outside the control
limitg for sodium, barium, copper, aluminum, antimony, calcium, chromium,
cobalt, iron, lead, magnesium, manganese, nickel, potassium, silicon,
vanadium and zinc due to possibie sampie non-homogeneity and/or
matrix interference. Per GEL's accredited methods and SOPs, a
corrective action is not required and the data is qualified and reported.

3. The initial PQL passed within the limits for antimony. The closing PQL
(PQLO3) analyzed after the batch was 2.2% higher than the 130% control

* limits. Samples 348427003, 348427004, 348428001, and 348428002 were

affect. The data may be biased 2% high at the low leve! concentration.

Originator's Name:
Jerry Wigfall 27-MAY-14
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Data Validator/Group Leader:
Jamie Johnson 27-MAY-14
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AARNA |

Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC232061 | Peetol

Coltactor Company Contact ) Telophons No. {Project Coordinator Price Code Data Tumaround
O T R AN Joan Kessner 375-4688 KESSNER, JH

Projact Designation Sampling Location SAF No,

100-iU-2 & 100-1U-6 Remaining Waste Sitas 100-D-75:2 Confirmatory Sampling RC-232 \g 6‘3\-\
ice Chest No. Field Logbook No. COA Mathod of Shipment

Rec- 03 -cil EL-1667-01 C10D72A000 Commerical Carmer \Tcd  &x

Shipped To Offsite Property No, ) Bill of Lading/Air Bitl No.

GEL Laboratories Charlston A3 oo AN
Other Labs Shipped To :

Cool4C Cool 4C Cool 4C Cool 4C
Preservation
O\ VR
Type of Container el G el aG

POSSIBLE SAMPLE HAZARDS/REMARKS
None

Special Handling and/or Storage

No. of Container(s) 1 1 ] 1

Volume 125mt. 125mL 125mL 126mi.

See tem (1)in] TPH-Diesal N
PCBs - 8082 { PAHs - 8310

Cool 4C Sample Anatysis Speciai M«
Sample No. Matrix Sample Date Sampie Time N 5
J1T349 S0IL ~<\oax\id | D852 ~0 3 7 Ve
417350 SO o \or\1y o8S 7 R X £ X
T35t soi o5 \=\ 14 Q216 x_ 1K 1% 7o
17352 : SOiL o <\og\ 14 040 | x X vl x
< €
417353 soiL o5 \wz \1d o0 |« A X >
CHAIN OF POSSESSION " Sign/Print Names SPECIAL INSTRUCTIONS
¢ ed By/Stored Gataltime \035 (1) ICP Metals - 6010TR (Close-out List) {Alum Antimony, Arsenic, Banium, Barylfium, Bocon. Cadmium,

Sivett P P T e

Caidum, Chromium, Cobalt, Copper, Iron, Lead,

éuzww"““%mmg

5 1l P “E“;o}mwmw

Magnesium, Manganese,
Selenium, Silicon, Sitver, Sodium, Vanadium, Zinc}, Mercury - 7471 - (CV) {Mercuryh

Hickel, Potassium,

ed o Datdﬁnc
Recerved By/Stored in Date/Tune
FINAL SAMPLE | Dreossl Hethad Disposed By Daw/ Time
DISPOSITION
WCH-EE-011
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ve

Washington Closure Hanford [CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232061 | Peee2oi2
Collector Company Contact : Telephona No. Project Coordinatar Price Cods Data Tumaround
B Soxcsin Y Joan Kessner ! 375-4688 KESSNER, JH . o
Project Dasignation Sampling Location i SAF No. '\g 6
100-1U-2 & 100-1U-6 Remaining Waste Sites 100-D-75:2 Confimatory Sampling RC-232 Q\'é.\
ice Chest No. Field Loghook No. f “|Method of Shipment
2¢¢- or-oil £L-1867-01 C10D72A000 Commerical Ca"*e'\g-a‘}%‘x
Shipped To Ofisiie Property No. BHl of Lading/Air Bl No.
GEL Laboratories Charision A3l \or Ste QSeS
Other Labs Shipped To :
" ation Cool 4C Cool 4C Cool 4C Codl 4C
an % reserv i ‘
Type of Container P aG G oG
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s} | ! 1 ! 1
None ’ Volume ’ | 128l 125mi. 125l 125m

Special Handling and/or Storage N TS — ‘
Sool 4C Sample Analysis Specal Rangs - | PCBs - 8062 | PAHS - £310

'

Sample No. Matrix Sample Date Sample Time | |- R e B ki i
: k SOl
s1Tase sai S\aB\\Y | o%pa | X ;s (710
HFISH——————— 60
e — il D S\ (2 A s
S1TIS7 SOt \ :
s E——— J
s CHAIN OF POSSESSION Slganrint Names F SPECIAL INSTRUCTIONS : ;
RMBMFM Recened ByfSK Mm\U.S‘J " (1) ICP Metals - 8010TR (Close-out List) {Aluminum, Antimony, Arsenic, Barium, Berybium, Boron, Cadmium,
‘ Y : : ,f,“%\\h Caicium, Chromium, Cobalt, Copper, Iron, Lead, Magoesium, Manganese, Motybdenum, Nickel, Potassium,
pl ot 1255 | Salenium, Sificon, Sitver, WVWMM«M 7471 - (CV)M " %
s'S’//
Da{eﬂ‘me
Yo 0. mrm TR powstae
DY, LD, loeia Vol S54¢ aiii

Relinquished BWRemoved From Date/Tine : n Date/Time- ¥

Relinquished ByRamoved From T BySiored In GelelTime

Relnguished Byffiamoved From Dol Time ved BySred In Tuiarivne
FINAL SAMPLE |Depossl Method Dieposod By aierime

DISPOSITION i :

WCH-EE-011
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

/‘;\‘

VALIDATION

LEVEL: A B ( C> D E

PROJECT: - | oo -1 2 DATA PACKAGE: \ﬁd oj{ S '

VALIDATOR: G & LAB: | A DATE: < [3 / / [¢

SDG: X a34S
Nl ANALYSES PERFORMED
\GW-846/1CP SW-846/GFAA | SW-846/Hg SW-846
Cyanide
SAMPLES/MATRIX
T4 am3se  J U3/ J(TISR
BNAESS 39y
Seo Ly

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSENt? ........ooeeriiviveveererieiessss it aesns Yes N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSTUMENIS? .....covvreririiiiii st Yes
Initial calibrations ACCEPIADIET ......cvcrmiviiiciisirin s Yes ;
ICP interference checks acceptable?... ..ot b s Yes
ICV and CCV checks performed on all inSrUMENES?.......ooevicvinircneiniicenesss st Yes
ICV and CCV checks 8CCeptable? ... ittt et s b cotoe Yes
Standards traCEABIET .....cuie e e e e Yes
SEANAANAS EXPITEAT. ..o v eveiiericririeieterer e rererrer ettt er s s s s s sa s e b et sbe bR TRt st E et Yes
Calculation check acceptable? .. ...t Yes
Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E)..o.coovvcvvevveeccveccierieennae Yes No

ICB and CCB results acceptable? (Levels D, E) ovuo.oeienceioeceereeeeseeeeeresrsseseesesssseesessssreeeesrssssensasees Yes No
Laboratory blanks analyzed? .............. ettt et et No N/A
Laboratory blank results 8CCeptable?........ociivivciniiniiserecteesn e v ts st st sasrns No N/A
Field blanks analyzed? (LEVEIS €, D, E) viiieiiriecirereierieereteeestsisteniessecesesssseeeessesenenssesess st eseenssesessnan @ No N/A
Field blank results acceptable? (Levels C, D, E) cuvviicioeriveceiier e eeveececveseeveses s ereesee e Yed No

Transcription/calculation errors? (Levels D, E)

Comments:

Te_ T35 Heiegs

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyZed? .........ccooviereerercneiecsceeeeee et es e ieeseeraeseeens reereeteeannaeenene @ No N/A
MS/MSD 1eSUMS BCCEPLADIE?....v.oeieceeeeiesceiererrccs ettt s ae st e seeeet st etenseaseroteenenens Yes @
MS/MSD standards NIST traceable? (Levels D, E) @
MS/MSD standards expired? (Levels D, E) ... eesens et st s s eeareseneseerasesssserees 0
LCS/BSS samples analyzed?........ooiveeiiireieere ettt eees e rstesessneneestse e e nnas No N/A
LCS/BSS results acceptable?.........cooveuveenie . No
Standards traceable? (Levels D, E)uovvioicecieeieeeieeee e Yes No
Standards expired? (Levels D, E) oot saer et sesases s eeneeesesenssereessesnens Yes No
Transcription/calculation errors? (Levels D, E)......ccovvvvernenee. e et et Yes No N/
Performance audit sample(s) analyZed? ..........ccoovivreciiereess oo eenes ST ves(No N/A
Performance audit sample results aCCePLabIET........cvvveeurrerieiresee et s esns s Yes No

Comments: yaca W Po}cssrumL\Bg >¢D /Uq_(/S‘)Z} 2ine ((S3D)
~ A oA A ese 4

ho  Pds
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E) : -
Duplicate RPD values ACCEPLADIET ..ot e s e e Yes N/A
Duplicate results 3CCePLADIET ..o e s e b Yes N
MS/MSD standards NIST raceable? (LeVels D, E) coooeroororoosooesosseos oo sees e seesesere Yes No

MS/MSD standards expired? (Levels D, E) oot cserries s seessass e sassnssess Yes No

Field duplicate RPD values acceptable? ...t ccvne et csasaenesas Yes@ N/A

Field split RPD values acceptable?. ..ot Yes No

Transcription/calculation errors? (Levels D, E)

Comments: @PD 0.9\ u"‘\crum 5 Qﬁ‘cw‘ﬁ ) Q‘(\«c.w:uw, Co\aoh“

J 7 —_
CDW\ \V"C/V\ [V\c\ \/U\y\ 5 ‘/5 3(‘!«/\ (jovchuw« 2/1C --Jw

FP~Leron (52.87)  cateonmn (4537%) Fe (32.22)
lead (56.92) A CHSHR) Uenedin (35.22)

6. ICP QUALITY CONTROL (Levels D and E)
1CP serial dilution samples analyzed? ........c.coooovvvneincecennnnns oottt eere s e Yes s
ICP serial dilution %D values acceptable? ......ccvviveicocineies e naaereees et areerenas Yes
ICP post digestion spike required? .......coivreiviiininii it Yes
ICP post digestion spike values acceptable? ..o Yes
Standards rACEADIET ..ccocvviiiererier st e s s b e n e aas Yes
StANAALAS EXPITEAY ... eeeceeeeieieiete ettt e sttt a e et AR s b ae b et sten et s Yes
Transcription/calclation EITOTST ...cc.v e riieriesee e eec et s s b s s p s n s s s sn bt am e e mreasaes Yes
Comments:
-
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as requIred? ........c.ocviveiiiceoiceece et s Yes
Duplicate injection %RSD values aCCePtable? .........ccivviivcerereiicrecee e eesererece s enes s eeaens Yes
Analytical spikes performed as TeqUITEA?.......c.oviiiier et seea st st esetenans Yes
Analytical spike recoveries aCCeptableT ..ot ettt Yes
Standards rACEADIET ..o ettt ss s sn et an
Standards expired?........c.cccorrvneiercnrecrecereei
MSA performed as required?.........ccoeovevrirvenennne.
MSA TESUIS ACCEPLADIET.........eooooerereeereoves e eeeese e eserees s ee e se s eeseeessnsens

Transcription/cCalculation EITOIS? .......cccvrivviieiiriicr ettt esea b e e s s s s s s s sesaeeneseneaseoneresenenen Yes

Comiments:

8. HOLDING TIMES (all levels)

Samples properly preserved?.............. bt et re e s sbnere st st ensasensonnnrererasagn
Sample holding times aCCePtabIE?.......cviviiivrrie ettt ev e te s e sesr e e

Comments:

3 No N/A

No N/A
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels) -

Results reported for all requested analyses? ..ot

Results supported in the raw data? (Levels D, E) .................. Yes Nq
Samples properly prepared? (Levels D, E} oottt sens s esrens Yes No N
DEtection KIS Mt RDLY ...cveoocerrsrsesssos ottt |
Transcription/calculation errors? (Levels D, E)..ovvoiviiiiccs e csnr et nesesaees s eeensnes es N@
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summarv Report Date: May 27, 2014
WC-Hanford, Inc. Page 1 of 8
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil
Parmaame NOM Sample Qual QC Units  RPD/D% RECY% Range Anist Date Time
Metals Analysis - ICPMS
Batch 1390099
QC1203093993 348427001 DUP
Selenium DU 0.325 DU 0.328 mg/kg N/A SKI 05/22/14 16:44
QC1203093992 LCS
Selenium 4.97 D 440 mg/kg 885  (80%-120%) 05/22/14 16:29
QC1203093991 MB
Selenium DU 0.325 mg/kg 05/22/14 16:26
QC1203093994 348427001 MS
Selenium 5.06 DU 0325 D 430 mg/kg 839  (75%-125%) 05/22/14 16:48
QC1203093995 348427001 SDILT
Selenium DU 0.286 DU 1.62 ug/L N/A (0%-10%) 05/22/14 16:56
Metals Analysis-1CP
Batch 1387429
QC1203087192 348427001 DUP
Aluminum b 5900 * 4200 mg/kg 33.6* (0%-20%) JWJ 05/27/14 11:01
Antimony * 3.08 * 1.62 mg/kg 61.8%~ (+/-0.959)
Arsenic DU 4.46 DU 4.79 mg/kg N/A 05/27/14 13:05
Barium * 86.0 * 50.9 mg'kg 51.3* (0%-20%) 05/27/14 11:01
BeryHium 0.802 0.499 mg/kg 46.6 ~ (+/-0.479)
Boron B 297 B 2.23 mg/kg 286 » (+/-4.79)
Cadmium 0788 B 0.477 mg/kg 493 ~ (+/-0.479)
Calcium * 4900 * 2900 mg/kg 51.3* (0%-20%)
Chromium * 836 * 5.83 mg/kg 357+ (0%-20%)
Cobalt * 133 * 7.93 mg/kg 50.6* (0%-20%}
Copper « 204 * 12.4 mg/kg 48.5* (0%-20%)
Iron * 21900 * 13400 mg/kg 48.0* (0%-20%)
Page 90 of 105
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Workorder: 348427

GEL LABORATORIES LLC

QC Summary

Client SDG: X0045

2040 Savage Road Charieston, SC 29407 - (843) 556-8171 - www.gel.com

Project Description: R(C-232 Soil

Page 20f 8

Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Metals Analysis-ICP
Batch 1387429
Lead * 17 7.85 mg/kg 393 (0%-20%)  JWJ 05/27/14 11:01
Magnesium * 4010 * 2550  mgkg  44.4* (0%-20%)
Manganese * 339 ¢ 200 mg/kg 51.4% (0%-20%)
Molybdenum 1.02 B 0.626 mg/kg 48.1 ~ (+/-0.95%)
Nickel * 9.66 * 650  mgkg  39.1* (0%-20%)
Potassium *N 1290 * 837 mg/kg 42.8* (0%-20%)
Silicon * 1260 * 1750 mghkg  32.2¢ (0%-20%)
Silver DU 0.891 DU 0.959 mg/kg N/A 05/27/14 13:05
Sodium *N 284 ¢ 227 mg/kg 22.5* (0%-20%) 05/27/14 11:01
Vanadium *N 67.5 -‘ 38.1 mg/kg 55.7* (0%-20%)
Zinc *N 140 * 101 mg/kg 32.8% (0%-20%)
QC1203087188 LCS
Aluminum 467 467 mg/kg 99.9  (80%-120%) 05/27/14 10:25
Antimony 46.7 46.8 mg/kg 100 (80%-120%)
Arsenic 46.7 46.6 mg/kg 99.8  (80%-120%)
Barium 46.7 419 mg/kg 103 (80%-120%)
Beryllium 46.7 492 mg/kg 105 (80%-120%)
Boron 46.7 48.4 mg/kg 103 (80%-120%)
Cadmium 46.7 48.5 mg/kg 104 (80%-120%)
Calcium 467 466 mg/kg 99.7  (80%-120%)
Chromium 46.7 48.0 mg/kg 103 (80%-120%)
Cobalt 46.7 472 mg/kg 10t (80%-120%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 348427 CHent SDG: X0045 Project Description: RC-232 Soil Page 3of 8
Parmname NOM Sample Qusi QC Units RPD/D% REC% Range Aplst Date Time
Metals Analysis-1CP
Batch 1387429
Copper 46.7 48.5 mg/kg 104 (80%-120%) JWJ 05/27/14 10:25
Iron 467 465 mg/kg 99.6  (80%-120%)
Lead 46.7 48.1 mg/kg 103 (80%-120%)
Magnesium 467 480  mgkg 103 (80%-120%)
Manganese 46.7 48.2 mg/kg 103 (80%-120%)
Molybdenum 46.7 474 mg/kg 101 (80%-120%)
Nickel 46.7 47.7 mg/kg 102 (80%-120%)
Potassium 467 498 mgkg 107 (80%-120%)
Silicon 467 442 mg/kg 945  (80%-120%)
Silver 46.7 48.0 mg/kg 103 (RO%-120%)
Sodium 467 482 mg/kg 103 (80%-120%)
Vanadium 46.7 49.2 mg/kg 105 (80%-120%)
Zine 46.7 497  mgkg 106 (80%-120%)
QC1203087187 MB
Aluminum u 6.09 mg/kg 05/27/14 10:22
Antimony U 0.296 mg/kg
Arsenic u 0.448 mg/kg
Barium u 0.0896 mg/kg
Beryllium 8] 0.0896 mg/kg
Boron U 0.896 mg/kg
Cadmium U 0.0896 mg/kg
Calcium U 717 mg/kg
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil Page 4 of 8
Parmname NOM Sample Qual - QC Units RPD/D% REC% Range Anist Date Time
Metals Analysis-ICP

Batch 1387429

Chromium U 0.134 mg/kg JWI 05/27/14 10:22
Cabalt U 0.134  mghkg

Copper v 0269  mgkg

Iron U 7.17 mg/kg

Lead U 0.296 mg/kg

Magnesium U 7.62 mg/kg

Manganese U 0.179 mg/kg

Molybdenum U 0.179 mg/kg

Nickel ’ U 0.134 mg/kg

Potassium U 573 mg/kg

Silicon U 1.34 mg/kg

Silver U 0.0896 mg/kg

Sodium U 6.27 mg/kg
_ Vanadium u 0.0896 mg/kg

Zine U 0.358 mg/kg

QC1203087193 348427001 MS

Aluminum 482 * 5900 8450 mg/kg N/A  (75%-125%) 05/27/14 11:04
Antimony 482 * 3.08 444  mgkg 85.7  (75%-125%)

Arsenic 482 DU 446 D 42.1 mg/kg 87.4  (75%-125%) 05/27/14 13:08
Barium 48.2 * 86.0 135 mg/kg 101 (75%-125%) 05/27/14 11:04
Beryllium 48.2 0.802 48.7 mg/kg 99.5  (75%-125%)

Boron ' 482 B 2.97 499  mghg 97.4  (75%-125%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil Page Sof 8
Parmname NOM '~ Sample Qual QC Units  RPD/D% REC% Range Anist Date Time
Metals Analysis-ICP
Batch 1387429
Cadmium 48.2 0.788 46.5 mg/kg 94.9  (75%-125%) JWI] 05/27/14 11:04
Calcium 482 * 4900 6620 mg/kg N/A  (75%-125%)
Chromium 48.2 . 8.36 56.4 mg/kg 99.7  (75%-125%)
Cobalt 48.2 . 13.3 60.8 mg/kg 98.5  (75%-125%)
Copper 48.2 * 204 73.1 mg/kg 109 (75%‘125%)
Iron 482 * 21900 26200 mg/kg N/A  (75%-125%)
Lead 48.2 . 1.7 58.4 mg/kg 96.8  (75%-125%)
Magnesium 482 * 4010 5350 mg/kg N/A  (75%-125%)
Manganese 48.2 . 339 405 mg/kg N/A  (75%-125%)
Molybdenum 48.2 1.02 47.6 mg/kg 96.6  (75%-~125%)
Nickel a2 o+ 9.66 564  mg/kg 97 (15%-125%)
Potasgsium 482 *N 1290 N 1940 mg/kg 133*  (75%-125%)
Silicon 482 * 1260 1650 mg/kg 80.1  (75%-125%)
Silver 482 DU 0891 D 45.9 mg/kg 95.1  (75%-125%) 05/27/14 13:08
Sodium 482 *N 284 N 1050 mg/kg 159* (75%-125%) 05/27/14 11:04
Vanadium 482 N 675 N 129 mg/kg 128*  (75%-125%)
Zine 48.2 *N 140 N ‘ 214 mg/kg 153% (75%-125%)
QC1203096618 348427001 PS
Potassium 5000 *N 14500 19100 ug/L 91.3  (B0%-120%) 05/27/14 11:10
Sodium S000 *N 3190 7980 ug/L 958  (80%-120%)
Vanadium 500 *N 757 1260 ug/L 102 (80%-~120%)
Zinc 500 *N 1570 2040 ug/L 933 (80%-120%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary

Workorder: 348427 Client SDG: X0045 Project Description; RC-232 Soil Page Gof 8
Parmname NOM Sample Qual QC Units  RPD/D% REC% Range Anist Date Time
Metals Analysis-ICP
Batch 1387429
QC1i203087194 348427001 SDILT
Aluminum hd 66200 D 14100 ug/L 6.79 (0%-10%) JWJ 05/27/14 11:07
Antimony ) b 345 D 8.97 ug/L 29.9 (0%-10%)
/"\rscnic DU -0.117 DU 223 ug/L N/A (0%-10%) 05/27/14 13:11
Barium » 964 D 203 ug/L 5.03 (0%-10%) 05/27/14 11:07
Beryllium 900 D 1.96 ug/L 8.68 ) (0%-10%)
Boron B 333 D 11.0 ug/L 65.3 {0%-10%)
Cadmium 8.84 D 1.91 ug/L 8.07 (0%-10%)
Calcium » 55000 D 11600 ug/l  5.84 (0%-10%)
Chromium * 938 D 20.0 ug/L 6.44 (0%-10%)
Cobalt * 149 D 311 ug/L 4.36 (0%-10%)
Copper * 229 D 45.8 ug/L 173 (0%-10%)
Tron . 246000 D 52000 g 581 (0%-~10%)
Lead * 13t D 28.1 ug/L 7.15 (0%-10%)
Magnesium hd 44900 D 9530 ug/L 6.06 (0%-10%)
Manganese * 3810 D 807 ug/L 6.07 (0%-10%)
Molybdenum 115 D 2.40 ug/L 4.54 (0%-10%)
Nickel . 108 D 226 wgl 415 (0%-10%)
Potassium *N 14500 D 3000 ug/L 327 (0%-10%)
Silicon . 14100 D 2930 ug/L 36 (0%-10%)
Silver DU -1.54 DU 4.46 ug/L N/A (0%-~10%) 05/27/14 13:11
Sodium ) *N 3190 D 605 ug/L 5.13 (0%-~10%) 05/27/14 11:07
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary

Workorder: 348427 CHent SDG: X0045 Project Description: RC-232 Soil Page 7of B

Parmname NOM Sample Qual QC Units  RPD/D% REC% Range Anist Date Time

Metals Analysis-ICP

Batch 1387429

Vanadium *N 757 D 157 ug/L. 3.61 (0%-10%)  JWI 05/27/14 11:07

Zinc *N 15710 D 326 ug/L 3.78 (0%-10%)

Metals Analysis-Mercury

Batch 1389189
QC1203091621 348427001 DUP

Mercury B 0.00701 B 0.0116 mg/kg 49.6 ~ (+/-0.0119) NOR! 05/21/14 11:55
QC1203091620 LCS

Mercury 0.116 0.111 mg/kg 96.1  (80%-120%) 05/21/14 11:52
QC1203091619 MB

Mercury 8} 0.00393 mg/kg 05/21/14 11:44
QC1203091622 348427001 MS

Mercury 0.122 B 0.00701 0.121 mg/kg 93 (80%-120%) 05/21/14 11:57
QCI203091623 348427001 SDILT

Mercury B 0.118 DU 0.0199 ug/L N/A (0%-10%) 05/21/14 11:58

Notes:

The Qualifiers in this report are defined as follows:

* Duplicate analysis not within control limits

N <X gaQ®wZgmooo+
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Duplicate precision not met.

Spike Sample recovery is outside control limits.
Reported value determined by the Method of Standard Additions (MSA)
Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

Results are reported from a diluted aliquot of sample.

Correlation coefficient for Method of Standard Additions (MSA) is < 0.995
The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate),

Reported value is estimated due to interferences. See comment in narrative.

38

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Date Summary package, or Project Manager concerning this qualifier

Post-digestion spike recovery for GFAA out of control limit. Sample absorbency < 50% of spike absorbency.

Target analyte was detected in the sample and the associated blank, and the sample concentration was <= 5 times the blank concentration.



Date: 2 June 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-1U-2 & 100-IU-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
100-D-75:2

Subject: PCB - Data Package No. X0045- GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table. »

Sample ID Sample Date Media Validation Analyte

' J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J1T351 5/8/14 ’ Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 5/8/14 Soil C See note 1

1-PCBS by 8082A.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY OBJECTIVES
- Holding Times

Holding times are not applicable for PCB analysis.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No



contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample resuilts with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR". -



All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples resuits must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". if RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicates were acceptable.
Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

- Completeness

Data package No. X0045 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found. -



MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 20089.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH |
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The

data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).



Appendix 2

Summary of Data Qualification



PCB DATA QUALIFICATION SUMMARY*

SDG: X0045

REVIEWER:
ELR

Project: 100-D-75:2

PAGE_1_OF 1

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.




Appendix 3

Annotated Laboratory Reports



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 21, 2014
Company ; WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: J1T349 Project: WCHNO00213
Sample 1D: 348427001 Client 1D: WCHNO0O1
Matrix: SOIL
Collect Date: 08-MAY-14 08:50
Receive Date: 09-MAY-14 r \ \ L’\
Collector: Client 6 7
Moisture: 1.77%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhiet "Dry Weight Corrected”
Aroclor-1016 u 113 113 3.39 ug/kg 1 YS! 05°20/14 0822 1388936 1
Aroclor-1221 U 1.13 113 3.39 ug/kg ]
Aroclor-1232 U 113 1.13 339 ug/kg 1
Aroclor-1242 U 113 L13 339 ug/kg 1
LAroclor-1248, U 113 113 3.39 ug/kg 1
¥ Kraclor 1254 U 113 1.13 339 ug/kg 1
Aroclor-1260 TU 113 113 339 ug/kg 1
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW8a6 3541 Prep Method 3541 PCB Prep Sail CXR2 05/15/14 0930 1387921
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 3541/8082A
2 SW846 3541/8082A
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet 5.96 ug/kg 6.78 §7.8 (35%-119%)
"Dry Weight Corrected”
4omx SW846 3541/8082A PCB Solid Automated Soxhiet 4.59 ugkg 6.78 67.6 (44%-106%)
“Dry Weight Corrected”
Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 21, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T350 Project: WCHN00213
Sampie ID: 348427002 Client ID: WCHNOOL -
Matrix: SOIL

Collect Date: 08-MAY-14 08:57 y,
Receive Date: 09-MAY-14

Collector: Client 5 (,9‘ ((-{

Moisture: 1.17%

Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"

YSI  05/20/14 0834 1338936 i

Aroclor-1016 U L1t 1.1t 3.32 ug/kg i

Aroclor-1221 U Li LIt 332 ughkg 1

Aroclor-1232 U L 111 3.32 ug/kg 1

Aroclor-1242 U Lt 11t 3.32 ug/kg 1

Aroclor-1248 u Lt Ll 332 ug/kg ]

Aroclor<1254 U 1.11 1.1t 3.32 ug/’kg ]

Aroclor-1260 IT 2.69 L 33z ug/kg 1 Y81 05/20/14 0834 1388936 2

The following Prep Methods were performed:

Method Description Analyst Date Time  Prep Batch

SW3846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921

SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1035 1388935

The following Analytical Methods were performed:

Method Description Analyst Comments

1 SW846 3541/8082A

2 SW846 3541/8082A

Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits

Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhiet 5.59 ug/kg 6.65 84.0 (35%-119%)
"Dry Weight Corrected”

4emx SW846 3541/8082A PCB Solid Automated Soxhlet 5.22 ug/kg 6.65 78.4 (44%-106%)
“Dry Weight Corrected”

Notes:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 28407 - (843) 558-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 21,2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T35! Project: WCHNO00213
Sample ID: 348427003 Client ID: WCHN0Oi
Matrix; SOIL
Collect Date: 08-MAY-14 09:10 \ ¥
Receive Date: 09-MAY-14 ) l ?" t
Collector: Client y/ 6
Moisture: 3.85% )

Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected”

Aroclor-1016 u 115 115 3.46 uglkg 1 YSl 05/20/14 0847 1388936 1

Aroclor-1221 U 11s 115 3.46 ug/kg 1 :

Aroclor-1232 U 1.15 .18 3.46 ug/kg I

Aroclor-1242 u 1.15 115 3.46 ug/kg 1

Aroclor-1248 u 115 1.15 3.46 ug/kg 1

Aroclor-1254 U t1s 1.15 346 ug/kg t

Aroclor-1260 T 7.82 1.15 3,46 ug/kg i

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921

SWRA6 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:

Method Description Analyst Comments

1 SW846 3541/8082A

Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits

4cmx SWB46 3541/8082A PCH Solid Automated Soxhlet 4,85 ug/kg 6.91 70.1 (44%-106%)
“Dry Weight Corrected”

Decachlorobipheny) SW846 3541/8082A PCB Solid Automated Soxhlet 5.90 ug/kg 6.91 85.4 (35%-119%)
"Dry Weight Corrected”

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date;  May 21, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T352 Project: WCHN00213
Sample ID: 348427004 Client ID: WCHNO0O1
Matrix; SOIL
Collect Date: 08-MAY-14 09:40 \ 4
Receive Date:  09-MAY-14 \47[ {
Collector: Client 6
Moisture: 2.08%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected”

Aroclor-1016 U 13 .13 3.38 ug/kg I YSt 05°20/14 0901 1388936 t

Aroclor-1221 u 113 1.13 3.38 ug/kg t

Aroclor-1232 u 1.13 113 3.38 ugkg 1

Aroclor-1242 U 113 1.13 338 ug/kg {

Aroclor-1248 U 113 1.13 3.38 ug/kg ]

Aroclor-1234 u 113 113 3.38 ug/kg i

Aroclor-1260 T 26.2 113 3.38 uglkg {

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921

SWB46 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:

Method Description Analyst Comments

! SW846 3541/8082A ‘

2 SW846 3541/8082A

Surrogate/Tracer Recovery  Test Result Nominal Recovery% _ Acceptable Limits

Decachlorobipheny! SW3846 3541/8082A PCB Solid Automated Soxhlet 5.71 uglkg 6.77 843 (35%-119%)
“Dry Weight Corrected”

4emx SW846 3541/8082A PCB Solid Automated Soxhlet 4.78 ug/kg 6.77 70.6 (44%-106%)
"Dry Weight Corrected”

Notes:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 5568-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 21, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T353 Project: WCHNO00213
Sample ID: 348427005 Client ID: WCHNO001
Matrix: SOIL
Collect Date: 08-MAY-14 09:10 : \ V‘
Receive Date:  09-MAY-14. m a\ \
Collector: Client L)
Moisture: 2.91%

Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected”

Aroclor-1016 u 114 114 342 ug/kg 1 YS! 05/20/14 0941 1388936 !

Aroclor-1221 U 1.14 i.14 3.42 ug/kg 1

Aroclor-1232 U .14 1.14 3.42 ug/’kg I

Aroclor-1242 u 1.14 1.14 3.42 ugkg {

Aroclor-1248 U 1.14 1.14 3.42 ug/kg t

Aroclor-1254 U 1.14 114 342 ug/kg 1

Aroclor-1260 T 1.2 114 342 ug/kg t

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0530 1387921

SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:

Method Description Analyst Comments

t SW846 3541/8082A

2 SWB846 3541/8082A

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

Decachlorobiphenyl SW246 3541/8082A PCB Solid Automated Soxhlet 5.91 vg/kg 6.84 86.4 (35%-119%)
"Dry Weight Corrected”

demx SWE46 31541/8082A PCB Solid Automated Soxhlet 4.77 ug'kg 6.84 69.8 (44%-106%)
"Dry Weight Corrected”

Notes:
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PCB Case Narrative
WC-HANFORD, INC. (WCHN)

SDG X0045
Method/Analysis Information
Procedure: Analysis of Polychlorinated Biphenyls by ECD
Analytical Method: SW846 3541/8082A
Prep Method: SW846 3541

Analytical Batch Number: 1388936
Prep Batch Number: 1388935

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8082A.

Sample ID  Client ID

348427001 J1T349

348427002 JIT350

348427003 JIT351

348427004 J1T352

348427005 JIT353

1203091001 Method Blank (MB)

1203091002 Laboratory Control Sample (LCS)

1203091003  348427004(J1T352) Matrix Spike (MS)
1203091004  348427004(J1T352) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.
Preparation/Analytical Method Verification

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-0A-E-040 REV# 20.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package. :

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).
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Continuing Calibration Verifieation (CCV) Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria. All analytes were
within the established retention time windows for this method.

Quailty Control (QC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for the samples in this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 348427004 (J1T352) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits on the reporting column,

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits on the reporting column.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits on the reporting column.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphalIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows, Reported analyte concentrations were confirmed on
dissimilar columns, All sample extracts were cleaned using alumina. Additionally, copper was added to all
sample extracts to remove sulfur.

Sample Dilutions
The samples in this SDG did not require dilutions,

Sample Re-extraction/Re-analysis

All samples in this SDG were extracted and analyzed twice due to quality issue in the first analysis. The second
analysis was reported. .

Miscellaneous Information

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional" packages should be noted:
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Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative, Data that are not generated electronically, such as hand
written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation

Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. A DER was not required for the samples in this SDG in this batch,

Manual Integrations

Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this PCB fraction.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,
MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in
Quantitation Report. Please see Surrogate Recovery Report for correct surrogate acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)
and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form
10).

Aroclors quantitated on the raw data report by ChemStation data system do not necessarily represent positive
Aroclor identification. In order for positive identification to be made, the Aroclor must match in pattern and
retention time; as well as quantitate relatively close between the primary and confirmation columns, as specified
in SW846 method 8000. When these conditions are not met, the Aroclor is reported as a non-detect on the data
report.

System Configuration

The Semi-Volatiles-PCB analysis was performed on the following instrument configuration:

Instrument System Column
ID Instrument Configuration Column ID Description
Agilent 7890A Gas Restek 30m x
ECD9AI_1 Chromatograph/Dual ECD w/ 7890A GC/ECD Rix-CLPest | 0.25mm,
7693 Autosampler 0.25um
Agilent 7890A Gas Restek 30m x
ECD9AI 2 Chromatograph/Dual ECD w/ 7890A GC/ECD 0.25mm,
. Rix-CLPest 2
7693 Autosampler 0.20um
Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
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requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232061 |
Collector Company Contact Telephone No. Project Cocrdinator Price Code Data Turnaround
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

iy || (9 2 :
PROIECT: ] OO =D ~7S!T DATA PACKAGE: K 0 OYS
VALIDATOR: £ (L R LAB: Tf\(_, DATE: / 3 / (f
SDG: Yoo Ys T

‘ AN PERFORMED

SW-846 8081 | SW-846 8081 sw%s 8082 |/ SW-846 8081
(TCLP) (TCLP)

SAMPLES/MATRIX )

DI 3ys Oft3s6 J(13S] JITIS JI735D

Sou |
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSent? ... eerrniirnacrresi s e s sssens Yes /A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations acceptable? ... s e Yes
Continuing calibrations acceptable? ... e s Yes
SUANAATAS TrACEADIE? ..vvrvevevrerreseeessseeesseserreessosseessssesoesssseesesssseesmsos e ssssesessssmseee s sssress s Yes
StANAATAS EXPIFEAT ... oo ettt e s e s et b e bR s et e e nataas Yes
Calculation check acceptable? .. .. ..ot bbb Yes
DDT and endrin breakdowns acceptable? ............................................................................................... Yes
Comments:
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HNF-20433 REV 0
PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E) :
Calibration blanks arialyzed? (Levels D, E) oot Yes No
Calibration blank results acceptable? (Levels D, E) oo i Yok

Laboratory blanks analyzed? ...t s st g3/ No N/A
Laboratory blank results aCceptable?.......ie e e o N/A
Field/trip blanks analyzed? (Levels C, D, E) i s Yef Noy N/A

Field/trip blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D, E) /
Comments: '

4. ACCURACY (Levels C, D, and E)

SUITOZALES ANALYZEAT ....ceereeciiesiie st bbb s b s No N/A
Surrogate recoveries acceptable“’ .............. No
Surrogates traceable? (Levels D, E) o ettt Yes No@
Surrogates expired? (Levels D, E) .ot s s ¢s No
MS/MSD samples analyzed?.........cocvveiiacmennncniinnn, ertereene ettt b e TR e s ene e s ) No N/A
MS/MSD results aCCePtable? ...ttt s

MS/MSD standards NIST traceable? (Levels D, E) Y

MS/MSD standards expired? (Levels D, E) .o.cevcrcciciirnirnnennans ,

LCS/BSS samples analyzed? ...t s s N/A
LCS/BSS results CCEPLAbIE?. ....cevveiireeireeiececenierisemis i es st sse s et b s s N/A
Standards traceable? (Levels D, E) .ot isseiss st s s s

Standards expired? (Levels D, E) oottt s
Transcription/calculation errors? (Levels D, E).coievoiiiiiini s

Performance audit sample(s) analyzed? ... N/A

Performance audit sample results acceptable?

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

s. PRECISION (Levels C, D, and E)
Duplicate RPD values acceptable? ...t sssressse st ssesssvasasens
Duplicate results acceptable?..........ccvevvnecininirnninnnnenes v ev ettt aeebe e nranbreabe e nen e reenaanessasraead
MS/MSD standards NIST traceable? (Levels D, E) covivveivricnciciieniiniininsecenieesinenssssseenes
MS/MSD standards expired? (Levels D, B) .ot sercerraneresiesnssiessssosssinsans
Field duplicate RPD values acceptable?.................oooovererrennnnc. PO
Field split RPD values a0CeptabIe?.......cvvivvrrerconrsrvrnresseseersessesssessessesssssnsscssressssonses RO,

Transcription/calculation errors? (Levels D, E)

Comments:

6. SYSTEM PERFORMANCE (Levels D and E) £
Chromatographic performance acceptable?

Positive results resolved acceptably?... ... s Yes Nb

Comments:

7. HOLDING TIMES (all levels)

: (~
Samples Properly Preserved? ... i ss s st s o N§

Sample holding times acceptable? ... e Yes No

Comments:

25



HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E) oo sssesaeens Yes No
Compound gquantitation acceptable? (Levels D, E) oo, s Yes No
Results reported for all requested analySes? .......cooevriorinnceiic et see e s rr e en No N/A
Results supported in the raw data? (Levels D, EY..ooovvviviiriiiircrenreicrcriciniicntsvsesnne s e ¢S Nof N
Samples properly prepared? (Le'vels Dy E) Yes No

Transcription/calculation errors? (Levels D, E)uiiviviniieionnnrierreerereensenssesessssssinsrerasseess s sesnisssanes

Detection limits MEET RIDLT ..vvviirinivisiiinsiesmrescssesscreesesssiesssessaessessesnsessesssessesasssessessssssassssssssesnseses o N/
Y5 No(N

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other absorbent) cleanup performed? ... Yes
Lot check Performed?..... ... e skt Yes
Check recoveries aCCeptable? ........cccivvinimrriiromi s s s s s Yes
GPC cleanup performed? .. ...ttt resas e et Yes
GPC check performed?. ... ...ttt ettt s sre e s sn s b s sb s eb s n e b s s e i Yes
GPC éheck rECOVETIEs ACCEPLADIET .o ittt s e e Yes
GPC calibration performed?............... S TS OOV OO OO OT PO UOOROREOPOYON Yes
GPC calibration check performed?........ooovriivicinintis e e eas e Yes

GPC calibration check retention times acceptable?...........ccoococeenenn. VISP Yes
Check/calibration materials traceable? ... s Yes
Check/calibration materials EXPIred?........coovvieciiiniiciiiiiiciniesnisssiiis et e canines Yes
Analytical batch QC given similar cleanup? .......ccccoovrrrveeeee eerareseientarreeraraeartestereareereeaseesnresstesneereesares Yes
Transcription/Caleulation EITOTS? .....cvcvvuiereiueiessieeeeseneeerassansenssesnsems s eesessecseenenes s e ees Yes

Comments:
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 28407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: May 21, 2014
WC-Hanford, Inc.
Page 1of 2
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: -Joan Kessner
Workorder: 348427 Client SDG: X0045 Profect Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Semi-Volatiles-PCB
Batch 1388936
QC1203091002 LCS
Aroclor-1016 33.1 253 ug/’kg 76.5  (39%-120%) YS1 05/20/14 08:11
Aroclor-1260 33.1 28.7 ug/kg 86.8  (50%-116%)
**4cmx 6.62 493 ug/kg 745 (44%-106%)
**Decachlorobiphenyl 6.62 5.79 ug’kg 875 (35%-119%)
QC1203091001 MB
Aroclor-1016 U 1.09 ug/kg 05/20/14 08:00
Aroclor-1221 U 1.09 ug/kg
Aroclor-1232 U 1.09 ug/kg
Aroclor-1242 U 1.09 ug’kg
Aroclor-1248 U 1.09 ug/kg
Aroclor-1254 U 1.09 ug/kg
Aroclor-1260 U 1.09 ug/kg
$*4cmx 6.56 4.70 ug/kg 7.7 (44%-106%)
**Decachlorobiphenyl 6.56 5.60 ug/kg 853  (35%-119%)
QC1203091003 348427004 MS
Aroclor-1016 34.0 U 1.13 25.3 ug/kg 742 (25%-125%) 05/20/14 09:14
Aroclor-1260 34.0 T 26.2 52.5 ug/kg 772 (28%-127%)
**4cmx 6.80 4.78 4.71 ug/kg 692  (44%-106%)
**Decachlorobiphenyl 6.80 571 5.39 ugrkg 793 (35%-119%)
QC1203091004 348427004 MSD
Aroclor-1016 34.0 U 1.13 26.1 ug/’kg 3.25 76.7 (0%-30%) 05/20/14 09:27
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil Page 2of 2

Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time

Semi-Volatiles-PCB

Batch 1388936

Aroclor-1260 34.0 T 26.2 62.2 ug/kg 17.0 106 (0%-30%)
**4cmx 6.80 4.78 4.80 ug/kg 70.5  (44%-106%) YS! 05/20/14 09:27
**Decachlorobipheny! 6.80 571 5.46 ug/kg 80.3  (35%-119%)

Notes:

The Qualifiers in this report are defined as follows:

A

—-amg 0O

N o< X 3

o]

The TIC is a suspected aldoi-condensation product

The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate). Value is cstimated

Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.

Analyzed for but not detected above limiting criteria, Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample i3 greater than
five times (5X) the contract required detection limit (RL). In cases where cither the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluste the DUP result.

* Indicates that a Quality Control parameter was not within specifications,

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met ail of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 2 June 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-lU-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
100-D-75:2

Subject: Polyaromatic Hydrocarbon - Data Package No. X0045-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

. J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J1T351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 5/8/14 Soil C See note 1
J1T354 5/8/14 Soil C See note 1

1 — Polyaromatic Hydrocarbons by 3550B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY OBJECTIVES

- - Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as

follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-



detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank resuits were acceptable.

Field (equipment) Blanks

One field blank (J1T354) was submitted for analysis. No analytes were detected in the
field blank.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.



Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicates were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL. ‘
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Completeness
Data package No. X0045 was submitted for validation and verified for completeness.

Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

Washington Cloéure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).



Appendix 2

Summary of Data Qualification



POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY *

SDG: X0045

REVIEWER:

ELR

Project: 100-D-75:2

PAGE_1 OF 1

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are mcluded to minimize

misinterpretation of results contained in the table.
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Annotated Laboratory Reports



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 5568-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 24, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact; Joan Kessner Client SDG: X0045

Project: RC-232 Soil

Client Sample ID:  J1T349 Project: WCHNO00213

Sample ID: 348427001 Client ID; WCHNOO1

Matrix: SOIL

Collect Date: 08-MAY-14 08:50 i

Receive Date: 09-MAY-14 | \ \\/{

Collector: Client 6 % 1

Moisture: 1.77% '
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected”
Acensphthene U 5.09 5.09 170 ug/kg I CWW 05°20/14 1556 1387954 1
Acenaphthylene u 5.09 5.09 17.0 uglkg 1
Anthracene U 170 1.70 17.0 ug/kg I
Benzo(a)anthracene u 0.543 0.543 1.70 ug/kg 1
Benzo(a)pyrene 434 0.543 1.70 ug/kg 1
Benzo(b)fluoranthene 16.9 0.543 1.70 ugkg 1
Benzo(ghi)perylene 483 0.543 1.70 ug/kg 1
Benzo(k)fluoranthene 8.86 0.271 0.848 ug/kg I
Chryseno 20.0 a.543 1.70 ug/kg 1
Dibenzo(a,h)anthracene 1 0.812 0.543 1.70 ug/kg ]
Fluoranthene 37.9 0.543 1.70 ug/kg 1
Fluorene U 5.09 5.09 17.0 ug’kg t
Indeno(1,2,3-cd)pyrene U 0.543 0.543 1.70 ug/kg I
Naphthalene u 5.09 509 170 ug/kg 1
Phepanthrene J 16.3 5.09 17.0 ug/kg 1
Pyrene 33.6 0.543 170 ugkg 1
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SW846 35508 35508 PAH BY HPLC Prep in soi} AXV1 05/19/14 1810 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
Decsflucrobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 5460 ug/kg 8480 64.4 (23%-104%)

Corrected”

Notes:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date:  May 24, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045

Project; RC-232 Soil

Client Sample ID: JIT350 Project: WCHN00213

Sample ID: 348427002 Client ID:  WCHNQO1

Matrix: SOIL

Collect Date: 08-MAY-14 08:57 : \ [ '~/

Receive Date: 09-MAY-14 lq) {

Collector: Client 6

Moisture: 1.17%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil “Dry Weight Corrected”
Acenaphthene U 5.05 5.08 16.8 ug’kg I CWW 05/20/14 1721 1387954 1
Acensphthylene U 5.05 5.08 16.8 ug/kg 1
Aunthracene 18] 1.68 1.68 16.8 ug’kg 1
Benzo(a)anthracene U 0.539 0.539 1.68 ug/kg 1
Benzo(a)pyrene } 1.46 0.539 1.68 ug/kg 1
Benzo{b)luoranthene 4.91 0.539 1.68 ug/kg 1
Benzo(ghi)perylene U 0.539 0.539 1.68 ug/kg 1
Benzo(k)fluoranthene 2.60 0.269 0.842 ug/kg H
Chrysene 5.82 0.539 1.68 ug/kg 1
Dibenzo(a,h)anthracene U 0.539 0.539 1.68 ug/kg 1
Fluorenthene 116 0.539 1.68 ug/kg 1
Fluorene U 5.05 5.05 16.8 ug/kg 1
Indeno(1,2,3-cd)pyrene U 0.539 0.539 1.68 ug/kg ]
Naphthalene U 5.05 5.08 16.8 ug/kg i
Phenanthrene J 8.60 5.08 16.8 ugkg I
Pyrene 10.2 0.539 1.68 ug/kg I
The following Prep Methods were performed: ~
Method Description Analyst Date Time Prep Batch
SW846 35508 35508 PAH BY HPLC Prep in soil AXV1 05/15/14 1810 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments
t SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Sud list Soil *Dry Weight 5940 ug/kg 8420 70.5 (23%-104%)

Corrected”

Notes:

Page 18 of 105
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) §56-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 24, 2014

Coinpany : WC-Hanford, Inc,
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner ) Client SDG: X0045
Project: RC-232 Soil
Client Sample [D:* JIT351 Project: WCHNO002!3
Sample 1D: 348427003 Client ID: WCHNOO1
Matrix: SOIL
Collect Date: 08-MAY-14 09:10 o
Receive Date: 09-MAY-14 r/ \ S l { l
Collector: Client 6
Moisture: 3.85%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected”
Acenaphthene U 5.18 5.18 173 ug/kg I CWW 05720/14 2009 1387954 1
Acenaphthylene U 5.18 5.18 17.3 ug/kg 1
Anthracene U L73 1.73 17.3 ug/’kg ]
Benzo(a)anthracene U 0.552 0.552 173 ug’kg 1
Benzo(a)pyrene J 1.28 0.552 1.73 ug/kg [
Benzo(b)fluoranthene 2.52 0.552 1.73 ug/kKg 1
Benzo(ghi)perylene U 0.552 0.552 1.73 ug/kg 1
Benzo(k)fluoranthene U 0.276 0.276 0.863 ug/kg 1
Chrysene 2.42 0.552 1.73 ug/kg 1
Dibenzo{a,h)anthracene 4] 0.552 0.552 1.73 ug/kg 1
Fluoranthene 438 0.552 1.73 ug/kg 1
Fluorene u 5.18 518 17.3 ug/kg 1
Indeno(1,2,3-cd)pyrene U 0.552 0.552 1.73 ug/kg 1
Naphthalene U 518 5.18 17.3 ug/kg |
Phenanthrene U 5.18 5.8 17.3 ug/kg 1
Pyrene 5.60 0.552 173 ug/kg i
The following Prep Methods were performed: '
Method Description Analyst Date Time  Prep Batch
SWE846 35508 35508 PAH BY HPLC Prep in soil AXV1 05/19/14 1810 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 5780 ug/kg 8630 67.0 (23%-104%)
Corrected”
Notes:

Page 19 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 24,2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample 1D:  J1T352 Project: WCHNO00213
Sample ID: 348427004 Client ID: WCHNOO!
Matrix: SOIL
Collect Date: 08-MAY-14 09:40 (o {
Receive Date: 09-MAY-14 VZ l 1)!
Collector: Client
Moisture: 2.08%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene 8] 5.10 5,10 17.0 ug/kg 1 CWW 05/20/14 2216 1387954 1
Acenaphthylene ) U 5.10 5.10 17.0 ug/kg 1
Anthracene 8] 1.70 1.70 17.0 ug/kg 1
Benzo(a)anthracene 5.98 . 0.544 [.70 ug/kg l
Benzo{a)pyrene 3.30 0.544 1.70 ug/kg 1
Benzo(b){luoranthene 5.55 0.544 1,70 ug/kg ]
Benzo(ghi)perylene 2.54 0.544 1,70 ug/kg t
Benzo{k)fluoranthene u 0.272 0.272 0.8349 ug/kg 1
Chrysene 5.07 0.544 170 ug/kg 1
Dibenzo{a,h)anthracene U 0.544 0.544 1.70 ug/kg 1
Fluoranthene U 0.544 0.544 1.70 ug/kg I
Fluorene U 5.10 5.10 17.0 ug/kg 1
Indeno(1,2,3-cd)pyrene U 0.544 0.54 1.70 ug/kg i
Naphthalene U 5.10 5.10 17.0 ug/kg 1
Phenanthrene J 8.61 5.10 170 ug/kg i
Pyrene U 0.344 0.544 170 ug/kg {
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 35508 3550B PAH BY HPLC Prep in sotl AXV1 05/19/14 1310 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
Decafluorobipheny 8310/3550 PAH Std Jist Soil "Dry Weight 5300 ug/kg 8490 624 (23%-104%)
Corrected”
Notes:
Page 20 of 105
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) §56-8171 - www.gel.com

Certificate of Analysis

Report Date;  May 24, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T3S53 Project: WCHNO00213
Sample ID: 348427005 Client ID: WCHNO001
Matrix: SOIL ;
Collect Date: 08-MAY-14 09:10 J
Receive Date:  09-MAY-14 y/ oy {
Collector: Client :7
Moisture: 291%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH '
8310/3550 PAH Std list Soil "Dry Weight Corrected”
Acenaphthene U 5.13 5.13 17.1 ug/kg 1 CWW 05/20/14 2258 1387954 1
Acensphthylene U 5.13 513 171 ug/kg 3
Anthracene U .7 171 174 ug/kg 1
Benzo(a)anthracene U 0.547 0.547 L7 ug/kg !
Benzo(a)pyrene 2.21 0.547 1.7 ug/kg 1
Benzo(b)fluoranthene 7.07 0.547 1N ug/kg 1
Benzo(ghi)perylene U 0.547 0.547 L7 ug/kg 1
Benzo(k)fluoranthene 3.60 0.274 0.855 ug/kg |
Chrysene Lt.s 0.547 L7t ug/kg 1
Dibenzo(a,h)anthracene U 0.547 0.547 L7 ug/kg 1
Fluoranthene 29.9 0.547 1.7 ug/kg 3
Fluorene U 5.13 543 17.1 ug/kg 1
Indeno(1,2,3-cd)pyrene U 0.547 0.547 L7 . ug/kg 1
Naphthalene U 5.13 5.43 17.1 ug/kg 1
Phenanthrene 39.0 5.13 17.1 ug/kg i
Pyrene 26.7 0.547 LN ugkg 1
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SW846 35508 3550B PAH BY HPLC Prep in soil AXVL 05/19/14 1810 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
Decafluorobipheny! 831073550 PAH Std list Soil "Dry Weight 5690 ug/kg 8550 66.6 (23%-104%)
Corrected”
Notes:

Page 21 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 24, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T354 Project: WCHNO00213
Sample ID: 348427006 Client ID: WCHNOO!
Matrix: SOIL
Collect Date: 08-MAY-14 09:02 ‘
Receive Date: 09-MAY-14 // | ( L{
Collector: Client 6 ,S
Moisture: <0.1%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected”
Acenaphthene U 4.99 499 16.6 ug/kg I CWW 05/20/14 2340 1387954 1
Acenaphthylene U 4.99 4.99 16.6 ug/kg t
Anthracenc U 1.66 1.66 16.6 ug/kg i
Benzo(a)anthracene U 0.533 0.533 1.66 ug’kg i
Benzo(r)pyrene U 0.533 0.533 1.66 ug/kg 1
Benzo(b)fluoranthene U 0.533 0.533 1.66 ug/kg 1
Benzo{ghi)perylene U 0.533 0.533 1.66 ug/kg 1
Benzo(k)fluoranthene U 0.266 0.266 0.832 ug/kg 1
Chrysene u 0.533 0.533 1.66 uglkg 1
Dibenzo(a,h)anthracene v 0,533 0.333 1.66 ug/kg H
Fluoranthene U 0.533 0.533 [.66 ug’kg {
Fluorene U 4.99 4.99 16.6 ug/kg 1
Indeno(1,2,3-cd)pyrone 5] 0.533 0.533 1.66 ug/kg 1
Naphthalene U 4.99 4.99 16.6 ug/kg 1
Phenanthrene U 4.99 4.99 16.6 ug/kg 1
Pyrene u 0.533 0.533 1.66 ug/kg 1
The following Prep Methods were performed:
Method Description ) Analyst Date Time Prep Batch
SW846 35508 35508 PAH BY HPLC Prep in soil AXVi 05/19/14 1810 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW346 8310
Surrogate/Tracer Recovery  Test Result Nominal _ Recovery%  Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 6830 ug/kg 8320 82.1 (23%-104%)
Corrected”
Notes:
Page 22 of 105
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Laboratory Narrative and Chain-of-Custody Documentation
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Page 10 of 105

HPLC-PAH

WC-HANFORD, INC. (WCHN)
SDG X0045

Method/Analysis Information
Procedure: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW846 8310
Prep Method: SW846 35508
Analytical Batch Number: 1387954
Prep Batch Number: 1387951

Sampl
The following samples were analyzed using the analytical protocol as established in SW846 8310:

Sample ID Client ID

348427001 J1T349

348427002 JIT350

348427003 JIT3S!

348427004 JIT352

348427005 JIT353

348427006 JIT354

1203088511  Method Blank (MB)

1203088512  Laboratory Contro! Sample (LCS)
1203088513 348427003(J1T351) Matrix Spike (MS)
1203088514  348427003(J1T351) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/A cal Method V. t

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). i

The data discussed in this narrative has been analyzed in accordance with GL-OA-E-030 REV# 15.

Raw data reports are processed and reviewed by the analyst using the Target software package. False
positives have been removed from the Target quantitation reports per standard operating procedures (SOP)
section 18.0.

Calibration Information

Due to software limitations, the files displayed at the beginning of the Form 6 are only the last files
uploaded for each individual level. A complete listing of all files used in the current ICAL are shown on the
Calibration History that is included with each Level 4 or higher package. The last file by date in each level
is the one currently uploaded for that level.

17



The linear equation used in Target and indicated on the initial calibration summary form is not a
conventional linear equation (slope intercept formula) and does not match the equation found in SW-846
method B0OOB. The x and y axes are inversed in Target, 5o that the instrument response is treated as the
independent variable (x) and the concentration ratio is treated as the dependent variable (y). The equation
used in Target to calculate sample results is adjusted to account for the linear equation inversion and
reciprocal siope. The adjusted calculation has been independently verified to produce valid results.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCYV Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria,

ali tro Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits,

QC Sample Designation ) ,
Client sample 348427003 (J1T351) was chosen.for matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits,

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPDs between the MS and MSD met the acceptance limits.

Holding Time Specifications

All samples in this SDG in this analytical batch met the specified holding time. GEL assigns holding times
based on the associated methodology, which assigns the date and time from sample collection or sample
receipt. Those holding times expressed in hours are calculated in the AlphalIMS system. Those holding
times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Methad Verification
All procedures were performed as stated in the SOP,

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG except for dilutions.

Page 11 of 105
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Miscellaneous [nformation:

Data Exception (DER) Documentation

Data exception reports (DERS) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents.

A data exception report (DER) was not generated for this SDG.

Manual Integrations

Some initial calibration standards, continuing calibration standards, and/or samples may have required
manual integrations due to software limitations,

Please see the raw data in the Miscellaneous Section.

Additional Comments
The Form 8§ is used only as a sequence of the analysis.

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to
eventually generate all data packages electronically. The following change from "traditional” packages
should be noted:

Analystpeer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of cach electronic package will indicate the
analyst, reviewer, and report specialist names associated with the generation of the data and package. The
data validator will always sign and date the case narrative.

Data that are not generated electronically, such as hand written pages, will be scanned and inserted into the
electronic package.

te fi

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument configuration for
Polynuclear Aromatic Hydrocarbons analyses.

The chromatographic hardware system consists of a2 HP Model 1100 HPLC with programmable gradient
pumping and a 100ul. loop injector.

The HPLC 1100 is coupled to a HP Model G1315A Diode Array UV detector which monitors absorbance
at the following five wavelengths: 1) 224 nm; 2) 250 nm; 3) 270 nm; 4) 234 nm; 5) 300 nm.

The HPLC 1100 is also coupled to a HP Model G1321A Fluorescence Detector in series which monitors
the following varying excitations and emissions 1) EX 230 nm EM 330 nm; 2) EX 210 nm EM 314 nm; 3)
EX 250 nm EM 368 nm; 4) EX 237 nm EM 440 nm; 5) EX 277 nm EM 376 nm; 6) EX 255 nm EM 420
nm; 7) EX 230 nm EM 453 nm.

The Diode Array UV detector is used as the primary detector and the Fluorescence Detector is used as the
confirmation detector. All results are reported from the primary Diode Array UV detector.,

The HPLC system is identified with a designation of HPLC E in the raw data printouts.
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Chromatographic Columns

Chromatographic separation of Polynuclear Aromatic Hydrocarbons is accomplished through analysis on
the following reversed phase columns:

Phenomenex: Luna C18 (2), 100 A, 250 mm x 4.6 mm containing 5 um size particle.

Certification Statement

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative,

Page 13 of 105
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A, |

- 7o
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232.061 | ™°
Collectot Company Contact ) Telephone No. Coordinator Price Code Data Tumarouod
e S Xy YN Joan Kessner 3754688 KESSNER, JH
Project Designation Sampling Location SAF No.
100-1U-2 & 100-1U-6 Remaining Waste Sites 100-D-75:2 Confirmatory Sampling RC-232 \§ 50»-\-\
ice Chest No. Field Logbook No. coa Method of Shipment RSN
Rce - o3 -l EL-1667-01 C10D72A000 Commerical Camer \C£d Ex
Shipped To Oftsite Proparty No. BUl of Lading/Air Bt No.
GEL Laboratories Charlston A3 SR =Rt
Other Labs Shipped To :
Cool 4C Coat4C Cool 4C Cool 4C
Preservation
0\ v
Type of Container GP aG G aG
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) ' ! ! 1
None
Volume 125mL 125mt. 125t 126mi
Special Handling andlor Storage sestem()in| TPHO
Cool 4C Sample Analysis Speciat Range- | PCBs - 8082 | PAMs - 8310
, Insieuctons | WIPH-D +
Sample No. Matrix Sample Date Sample Time e b
J1T348 soi o\o\y | ©85C |« e £ e
17350 Sot o8 \ox\1yy 0897 R X £ X
417351 . SoiL ns \\t&\ 14 o™ o X a pad ral
J1T352 : SOIL o & \'D‘b\i* VAR t-( O x x S x
N N
417353 - soiL ARG oMY {4 A1 =
CHAIN OF POSSESSION " Sign/Print Names SPECIAL INSTRUCTIONS
JO 3L [Received ByfStored in DateMime \ 035 (1} ICP Metals - 6010TR (Close-out List) {Aluminum, Antimony, Arsenic, Basium, Benplium, Boroa, Cadmium,

5./ Q‘\N\:N”\*‘ M‘(\Q e, Q\. - a’\\l%\\h\ Sel

Calcium, Chromium, CobaR, Copper, tron, Lead, Magnesium. Manganese, Molybdenum, Nicked, Potassium,
Silicon, Silver, Sodium, Vaaadium, Zinc), Mercury - 7471 - (CV) {Mercury}

LJﬂf?ff ‘;‘%«

(S

Refinquished By/Ramoved From Rea!ved yl‘ Data/f e
Reinquished By/Remaves From DateiTane ByiSiored in Taterime
Relinquished Byfiamaved From [ Raceved ByfSiored I CaterTime
FINAL SAMPLE |Dspossl Metod Diposed By CataTime
DISPOSITION
WCH-EE-011
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: P 2002
Washington Closure Hanford |[CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU EST RC232061 | "
Coilector Company Contact : Telephone No. Project Coordinator Price Coda Data Tumaround
B Sexsee o Joan Kessner 3754688 KESSNER. JH A
Project Designation Sampling Location SAF o, $ 3
100-1U-2 & 100-1U-6 Remaining Waste Sites 100-D-75:2 Confirmatory Sampiing’ RC-232 D\Q :
ice Chest No. Field Logbaok No. : [COA Method of Shipment
¢~ ar-oll EL-1667-01 C10D72A000 Commerical \‘<m}~?x
Shipped To Offsite Property No. ’ B of Lading/Alr Bili No. ‘
GEL Laboratories Chariston A3\ S QST
Other Labs Shipped To ;
. ‘ Coal 4 Cool 4C Cool 4C Cool 4C
rvation
T 2
Type of Container [ d G G oG
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) | 1 ‘1 1 1
Nane -
Volumae ‘ 126mL 1250k 125ml. 125ml,
Special Handling and/or Storage . Lseateminmn} TPr.Dwesu
Coot4C Sample Analysis Spocial Range- | PCBe - 8082 | PAHs - 3310
H gtructions | WTPH-D «+
Sampla No. Matrix Sample Date Sample Time ik i)
. ey ) : =
417354 soi S\ | of%pa | A X L
HFISG————— 8O ) : ‘
HFG56— SO g D-Jﬁl&ea_ s'/g///y ;
StT3IST 3ot \
T — ——
CHAIN OF Possessm Sign/Print Names SPECIAL INSTRUCTIONS
Heinquhed By arceed From eTige 10 3 5~ [Raceved ByfSiored | mxmsa (1) ICP Metals - 6010TR (Close-out List} {Aluminum, A Arsenic, 8 Barylium, Boron, Cadvmium,
r - e /j A i o %\\\_ Calcium, Chramium, Cobalt, Copper, lron,Lead. mwmmm
hatas, T Szrundd i 7 < = \m 02 Site s S Selenivm, Sicon, Siver, Sodum, i Zinc): Meroury - TAT1 - (V) (Mercush
. DeTm\Jo 108 :
SNOCT N \ ¢ =N od\e Awsh«»%wwm '7574

auished DyiRacoved Rrom [Rece

Its\ee e %/1 (326 et

d BySiored by

OatalTume N
r—i’ﬁDx K’ LO ! . {nw_mww poosiid
Reknquished Pyftamaved From DatalTune - BwSiored In CaialTrme ‘
Relinquished By/Remaved From Dete/Time BySioned in Wm
FINAL SAMPLE |Dposs! Metrad Disoosed By DlarTine
DISPOSITION | -
WCHEE011
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

papson T @) ] o s
PROJECT: [0 ~D~75:% DATA PACKAGE:  )KOTY S .
VALIDATOR: 5 (¥2_ LAB: T A ' DATE: § { S{W&l
6 WOoUS

ANALYSES PERFORMED PN

so1s | so2 3141 8151 8315 (250 )
WTPH-HCID | WTPH-G WTPH-D —

SAMPLES/MATRIX:

JIT399 . J(13%0___Jirzs)] V1352
A T3S J (T35

$O\L (
\

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present? ................................................... s No W/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations ACCEPLADIE? ....covvvvevrirecrciceeiiieercrctirt s e s Yes
Continuing calibrations acceptable? ... s Yes
Standards trACEADIET ......ccveoiiecrrceerne it bbb ........................... Yes
StaNAArds EXPIFEAT. .. cocuririnreiiriren i e e s s s Yes
Calenlation Check ACCEPLADIET ... .ovu.overrrrsseerasaeesrssermssessesscresesseesesesieeesenssssissrs e mss s s s sssesisabss s snsiosess Yes
Comments: V
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) e
Calibration blank results acceptable? (Levels D, E)
Laboratory blanks analyZed? .......ovcccineriiiimie s cereb s e sttt
Laboratory blank results aCCeptable?.......coo i i}
Field/trip blanks analyzed? (Levels C, D, B}t
Field/trip blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D, E)

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates/sysfem monitoring compounds analyzed? ... e

‘ s/ No N/A
Surrogate/system monitoring compound recoveries acceptable? ...
Surrogates traceable? (Levels D, B) ..ot sesiessssssssss s s saenns
Surrogates expired? (Levels D, E) .o e ot ee et barns e nn s e
MS/MSD samples analyzed?........cocceirernimmioiinimesie s
MS/MSD results a0ceptable? .. ..o
MS/MSD standards NIST traceable? (Levels D, E) oo nsssssineisesnsnssesssnsnnes ' N/
MS/MSD standards expired? (Levels D, E} oottt i s
LCS/BSS samples analyzed? ...t s 4
LCS/BSS results acceptable?..... .ottt

Standards traceable? (Levels D, )it s eesiss st s be st snssnstssesnesassssassrsa s ssens
Standards expired? (Levels D, E)

Transcription/calculation errors? (Levels D, E)

N/A

Performance audit sample(s) analyzed? ... e s
Performance audit sample results acceptable?.........oovviviivini s Yes No\ N/
Comments:

Vo 2«5
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

S. PRECISION (Levels C, D, and E)
Duplicate RPD values 8CCeptable? .........ooviierirerericicniiicrin i sttt
Duplicate results 2CCePLabIE?.......cvuiiur et e

MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E)

Field duplicate RPD valties aCCeptable? ... .o s

Transcription/calculation errors? (Levels D, B .

Comments:

6. HOLDING TIMES (dll levels)
Samples properly preserved?.............‘; .................................................................................................. Yes {No N/A
Sample holding times aCCePIABIET ....cvumiremrrrinrisesscres i\ Yes/No N/A

Comments:
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HNF-20433 REV 0

'GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)
Results reported for all requested analySEs? ...
Results supported in the raw data? (Levels D, E) o
Samples properly prepared? (Levels D, E)

Detection limits meet RDL?

Transcription/calculation errors? (Levels D, E)

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed? ... TP Yes
L0t CHECK PETOITNEAT 1..eevovvreveisrrasssesssss s ecmss st s s e Yes
Check recoVeries aCePtableT ... irirririe et st Yes
Check MAterials tTACEADIET ....vvvriisirserseesietssetrenecsesss et ses s e h s b e LTSGR0 Yes
Check MAtErials EXPITEA? ... veecrevriissrrasissesrinssesss st s iss s s s om0 Yes
Analytical batch QC given similar cleanup? ... TR Yes

Transcription/Calculation BITOIS? ... s s Yes

Comments:
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: May 24, 2014
WC-Hanford, Inc. Page 1of 4
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 348427 Client SDG; X0045 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD%  REC% Range _ Anist Date Time
HPLC-PAH
Batch 1387954
QC1203088512 LCS
Acenaphthene 1670 1480 ug/kg 89.1 (58%-99%) CWW 05/20/14 13:50
Acenaphthylene 1670 1360 ug/kg 819 (58%~98%)
Anthracene 1670 1470 ug’kg 88 (63%-94%)
Benzo(a)anthracene 167 148 ug/kg 89.1 (73%-98%)
Benzo(a)pyrene 167 143 ug/kg 86.1 (63%-99%)
Benzo(b)fluoranthene 167 146 ug/kg 87.9  (70%-130%)
Benzo(ghi)perylene 167 138 ug/kg 83 (70%-130%)
Benzo(k)fluoranthene 83.3 78.0 ug/kg 93.6 (70%-130%)
Chrysene 167 157 ug/kg 94,4  (70%-130%)
Dibenzo(a,h)anthracene 167 164 ug/kg 98.6  (70%-130%)
Fluoranthene 167 142 ug/kg 85.1  (70%-130%)
Fluorene 1670 1450 ug/kg 86.9  (65%-130%)
Indeno(1,2,3~cd)pyrene 167 155 ug/kg 93 (70%-130%)
Naphthalene 1670 ' 1330 ug’kg 797 (57%-130%)
Phenanthrene 1670 1450 ug/kg 87  (70%-130%)
Pyrene 167 148 ug/kg 89  (70%-130%)
**Decafluorobiphenyl 8330 6760 ug/kg 8.1 (23%-104%)
QC1203088511 MB -
Acenaphthene U 4.99 ug/kg 05/20/14 13:08
Acenaphthylene U 4.99 ug/kg

Page 24 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston, 8C 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil Page 2 of 4
Parmname NOM Ssmple Qual QC Units RPD% _REC% Range Anist Date Time
HPLC-PAH
Batch 1387954
Anthracene U 1.66 ug’kg
Benzo{a)anthracene U 0.532 ug/kg CWW 05/20/14 13:08
Benzo(a)pyrene U 0.532 ug/kg
Benzo(b)fluoranthene u 0.532 ug/kg
Benzo(ghi)perylene §) 0.532 ug'kg
Benzo(k)fluoranthene U 0.266 ug/kg
Chrysene U 0.532 ug/’kg
Dibenzo(s,h)anthracene U 0.532 ug/kg
Fluoranthene U 0.532 ug/kg
Fluorene U 4.99 ug/kg
Indeno(1,2,3-cd)pyrene U 0.532 ug/kg
Naphthatene U 4.99 ug/kg
Phenanthrene U 4.99 ug’kg
Pyrene U 0.532 ug/kg

**Decafluorobiphenyl 8320 7030 ug/kg 84.6  (23%-104%)

QC1203088513 348427003 MS

Acenaphthene 1730 U 5.18 1330 ug/kg 76.9 (49%-90%) 05/20/14 20:51
Acenaphthylene 1730 8} 5.18 1230 ug/’kg 70.8 (48%-97%)
Anthracene 1730 U 1.73 1350 ug/kg 77.8 (49%-91%)
Benzo(a)anthracene 173 u 0.552 137 ug/kg 789  (29%-126%)
Benzo(a)pyrene 173 J 1.28 130 ug/kg 743 (26%-130%)
Benzo(b)fluoranthene 173 2.52 133 ug/kg 752 (32%-135%)
Benzo(ghi)perylene 173 u 0.552 124 ug/kg 714 (34%-125%)

Page 25 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 348427 Client SDG: X0045 Profect Description: RC-232 Soil Page 3of 4
Parmname NOM Sample Qual QC Units RPD% RECY% Range Anlst Date Time
HPLC-PAH
Batch 1387954
Benzo(k)fluoranthene 86.6 0.276 71.8 ug/kg 829  (48%-142%) CWW 05/20/14 20:51
Chrysene 173 242 141 ug/kg 79.8 (39%-127%) |
Dibenzo(a,h)anthracene 173 0.552 147 ug/kg 849  (38%-130%)
Fluoranthene 173 438 132 ug/kg 73.8 (20%-139%)
Fluorene 1730 5.18 1310 ug/kg 75.7 (51%-90%)
Indeno(1,2,3-cd)pyrene 173 0.552 138 ug’kg 79.9  (41%-145%)
Naphthalene 1730 5.18 1170 ug/kg 67.4 (43%-87%)
Phenanthrene 1730 5.18 1340 ug/’kg 773 (50%-100%)
Pyrene 173 5.60 140 ug/kg 77.5  (18%-149%)
**Decafluorobiphenyl 8660 5780 5880 ug/kg 678  (23%-104%)
QC1203088514 348427003 MSD
Acenaphthene 1730 5.18 1390 ug’kg 4.38 80.4 (0%-30%) 05/20/14 21:33
Acenaphthylene 1730 5.18 1210 ug’kg  0.906 70.2 (0%-30%)
Anthracene 1730 1.73 1340 ug’kg 0.484 77.6 (0%-30%)
Benzo(a)anthracene 173 0.552 140 ug/kg 229 80.9 (0%-30%)
Benzo(a)pyrene 173 1.28 131 ugkg 0574 748  (0%-30%)
Benzo(b)ftuoranthene 173 2.52 139 vg/kg 4.54 78.9 (0%-30%)
Benzo(ghi)perylene 173 0.552 129 ug’kg 4'.-’17 74.6 (0%-30%)
Benzo{k)fluoranthene 86.5 0.276 74.8 ug/kg 4.15 86.5 (0%-30%)
Chrysene 173 242 150 ug/kg 642 85.4 (0%-30%)
Dibenzo(a,h)anthracene 173 0.552 153 ug/kg 3.85 88.4 (0%-30%)
Fluoranthene 173 4.38 141 ug/kg 6.20 78.8 (0%-30%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 348427 Client SDG; X0045 ‘Project Description: RC-232 Soit Page 4 of 4
Parmname NOM Sampie Qual QC Units RPD% RECY% Range Anist Date Time
HPLC-PAH
Batch 1387954
Fluorene 1730 U 5.18 1380 ug/kg 5.25 79.9 (0%-30%) CWW 05/20/14 21:33
Indeno(1,2,3-cd)pyrene 173 U 0.552 143 ug/kg 3.56 82.9 (0%-30%)
Naphthaiene 1730 U 5.18 1180 “ug/kg 1.14 68.3 (0%-30%)
Phenanthrene 1730 U 5.18 1410 ug/kg 4.88 81.3 (0%-30%)
Pyrene 173 5.60 146 ug/kg 397 809 (0%-30%)
“Decaﬂuombihhcnyl 8650 5780 5980 ug/kg 692 (23%-104%)
Notes:

The Qualifiers in this report are defined as follows:
A The TIC is a suspected aldol-condensation product
The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

- m o O =

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate).Value is estimated

Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.

Analyzed for but not detected above limiting criteria, Includes MDL, MDA, PQL, zcro, counting efror, and total analytical crror.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N < xXx o =T

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

* Indicates that a Quality Control paremeter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations,

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

Page 27 of 105
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Date: 2 June 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting :

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
: - 100-D-75:2

Subject: Diesel Range Organics - Data Package No. X0045-GEL

INTRODUCTION

This memo presents the resUlts of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation | Analyte
J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J17351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 : 5/8/14 Soil C See note 1

1 - Diesel range organics by NWTPH-d.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all



associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

‘Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample resuits
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy resuits were acceptable.



Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicates were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL’s) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL. '



Completeness
Data package No. X0045 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analys:s Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).



Appendix 2

Summary of Data Qualification



DIESEL RANGE ORGANIC DATA QUALIFICATION SUMMARY*

SDG: X0045 REVIEWER:
ELR

Project: 100-D-75:2

PAGE_1 OF 1

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.




Appendix 3

Annotated Laboratory Reports



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 22, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045

Project: RC-232 Soil

Client Sample ID:  J1T349 Project: WCHNO00213

Sample ID: 348427001 Client ID:  WCHNO00!

Matrix: SOIL

Collect Date: 08-MAY-14 08:50 —

Receive Date:  09-MAY-14 7 \ ¥

Collector: Client 9\ 51

Moisture: 1.77%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Organics
SW 3541/NWTPH~Dx in Soil "Dry Weight Corrected”
Diesel Range Organics (C10-C20) U 2180 2180 6720 ug/kg 1 BYT! 057221714 1235 1388965 1
Motor Oil (C20-C36) 6810 2180 6720 ugks |
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937
5WB46 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964

The following Analytical Methods were performed:

Method Description Analyst Comments

1 NWTPH-Dx in Soil

Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits

o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 453 ug/kg 672 67.5 (50%—150%)
Corrected”

Notes:
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 ~ www.gel.com

Certificate of Analvsi

Report Date:  May 22,2014

Company : WC-Hanford, Inc.
Address ; 2620 Fermi Avenue
MSIN H4-21 :
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  JIT350 Project: WCHN00213
Sample ID: 348427002 Client ID; WCHNO0!
Matrix: SO1IL
Collect Date: 08-MAY-14 08:57
Receive Date: 09-MAY~-14 V/ \ (,,t'
Collector: Client 5\ 2\
Moisture: 1L17%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"

Diesel Range Organics (C10-C20) U 2170 2170 6660 ug/kg I BYTL 05/21/14 1313 1388965 t
Maotor Oil (C20-C36) j 5680 2170 6660 ug/kg t
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SWB46 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937
SW846 31541 " 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964
The following Analytical Methods were performed:
Method Description Analyst Comments
{ NWTPH-Dx in Soil
Surrogate/Tracer Recovery  Test ) Result Nominal  Recovery%  Acceptable Limits
o—Terphenyl SW 3541/NWTPH-Dx in Soil “Dry Weight 554 ug/kg 666 83.1 (50%~150%)
Corrected”
Notes:
Page 39 of 105
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 22, 2014

Company : WC-Hanford, Inc.
Address ; 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045

Project: RC-232 Soil

Client Sample ID:  J1T351 Project: WCHN00213

Sample ID: 348427003 ClientID:  WCHNO0O1

Matrix: SOIL

Collect Date: 08-MAY-1409:10 V, A

Receive Date: 09-MAY-14 . 17] {

Collector; Client 7l

Moisture: 3.85%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Qrganics
SW 3541/NWTPH-Dx in Soil “Dry Weight Corrected”
Diesel Range Organics (C10-C20) u 2250 2250 6930 ug/kg | BYT! 05/21/14 1352 1388965 !
Motor Qil (C20-C36) 5 $740 2250 6930 ug/kg 1
The following Prep Methods were performed;
Method Description Analyst Date Time  Prep Batch
SW846 3541 3541 DRO IN SOIL PREP CXR2 0s/15/14 1000 1387937
SWE46 3541 3541 DRO IN SOIL PREP CXR2 ~0520/14 0920 1388964
The following Analytical Methods were performed:
Method Description Analyst Comments
1 NWTPH-Dx in Soil
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 482 ug/kg 693 69.5 (50%~150%)

Corrected”
Notes:
Page 40 of 105

12



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 ~ (843) 656~8171 ~ www.gel.com

Certificate of Apalysis

Report Date:  May 22, 2014

Company ; WC~Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T352 Project: WCHNQ0213
Sample 1D: 348427004 Client ID:  WCHNO00!
Matrix; SOIL
Collect Date: - 08~-MAY-14 09:40
Receive Date:  09-MAY-14 y/ l d
Collector: Client 9( !t
Moisture: 2.08%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/ NWTPH-Dx in Soil "Dry Weight Corrected"

Diesel Range Organics (C10-C20) U 2190 2190 6730 ug/kg I BYT! 05/21/14 1432 1388965 i

Maotor Gil (C20~C36) J 4160 2190 6730 ug/kg 1

The following Prep Methods were performed:

Method Description Analyst Date Time  Prep Batch

SW846 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937

SW846 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964

The following Analytical Methods were performed:

Method Description Analyst Comments

1 NWTPH-Dx in Soil

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 490 ug/kg 673 729 (50%~150%)
Corrected”

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  May 22,2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID:  J1T353 Project: WCHN00213
Sample ID: 348427005 Client ID: WCHNO001
Matrix: - SOIL
Collect Date: 08-MAY-14 09:10 .
Receive Date: 09-MAY-14 y/ ’
Collector: Client l i t4
Moisture: 2.91% , >
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"

Diesel Range Organics (C10-C20) u 2230 2230 6850 ug/kg I BYTI 05/21/14 1510 1388965 !
Motor Oil (C20-C36) J 6820 2230 6850 ug/kg i
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
§W846 3541 3541 DRO IN SOIL PREP CXR2 0S/15/14 1000 1387937
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 1227 1388964
The following Analytical Methods were performed:
Method Description -__Analyst Comments
1 NWTPH-Dx in Soil
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
o-Terpheny! SW 3541/NWTPH-Dx in Soil "Dry Weight 499 ug/kg 685 72.8 (50%-150%)
Corrected”
Notes:
Page 42 of 105
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FID Diesel Range Organics
WC-HANFORD, INC. (WCHN)

SDG X0045
Method/Analysis Information
Procedure: Analysis of Diesel Range Organics by Flame Ionization Detector
Analytical Method: NWTPH-Dx in Soil
Prep Method: SW846 3541

Analytical Batch Number: 1388965
Prep Batch Number: 1388964

Sample Analysis

The following samples were analyzed using the analytical protoco! as established in NWTPH-Dx in Soil:

Sample ID  Client ID

348427001 J1T349

348427002 J1T350

348427003 JIT351

348427004 J1T352

348427005 J1T353

1203091081  Method Blank (MB)

1203091082  Laboratory Control Sample (LCS)

1203091083  348427005(J1T353) Matrix Spike (MS)
1203091084  348427005(J1T353) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight” basis. .
Preparation/Analytical Method Verification

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-003 REV# 24,

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria. Analyte peaks
cluted within the established retention time windows for this method.
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Quality Control (QC) Information -

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits,

QC Sample Designation
Sample 348427005 (J1T353) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recovery was within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recovery was within the established acceptance limits,

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits,

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
Al procedures were performed as stated in the SOP, Analyte peaks eluted within the established retention time
windows for this method.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis

All samples in this SDG were extracted and analyzed twice due to Method Blank contamination in the first
analysis, The second analysis was reported.

Miscellaneous Information

Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging”, In an
etfort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data

validator will always sign and date the case narrative.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
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SOP or contractual documents.

Manual Integrations

Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this fraction,

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The additional comments were not required.

System Conflguration

The Diesel Range Organics analysis was performed on the following instrument configuration:

Instrument System Column
D Instrument Configuration D Column Description
Agilent Gas Agilent 6890N 30m x 0.25mm,
FID7.1 Chromatograph GC/FID DB-5MS 0.25um(J&W)
Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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AARAG, |

Washington Closure Hanford [CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-061 [ Poeto2
Collector Company Contact Telephone No. Project Coordinator Price Code Data Tumaround
LTI TR Bat Joan Kessner 3754688 KESSNER, JH
Project Designation Sampling Location SAF No. ~
100-IU-2 & 100-IU-6 Remaining Waste Sites 100-D-75:2 Confirmatory Sampling RC-232 AN 60»\-\
ice Chest No. Fleld Logbook No. OA Method of Shipment A
- 03 -l EL-1667-01° C10D72A000 Commerical Carrier \\-Qé- En
Shipped To Offsite Property No. BM of Lading/Alr Biil No.
GEL Laboratories Chariston ﬂ 131loo ey
Other Labs Shipped To
Coadl 4C Coal 4C Cool 4C Cool 4C
~ Preservation
0N
Type of Container G a6 aG aG
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Gontainer(s) \ 1 ' !
None

Special Handling and/or Storage

Volume 125mt. 125mt. 12508 125miL

Cool 4C Sample Analysis Speciat Range - PCBs - 8082 | PAHS - 8310
fastructons | WTPH-D+

Sample No. Matrix Sampile Date Sample Time ERSSTEEY IR ke
J1T349 soi as\or\y) | ©85D | e £ ¥
17350 soi o5 \ag\ 14 ogs 1 | K X e X
J17351 Sot. asi=\id. | odo x_ | S | x 2
J1T352 SOl o <\og\ 1 0a40 X X el X

3 N
J1T353 SOIL 5 \vz\ 14 SR P A x X
Sign/Print Names SPECGIAL INSTRUCTIONS

CHAIN OF POSSESSION

DateTime \O3%

R P S S

I

B-\,Qjﬁbublf&‘ {.%/, (205

Date/lwoe

Rehnquished ByRemoved Fram Date/Time
Ralinquished ByRemoved From Date/Time
Refinquished By/Removed From OateTime

FINAL SAMPLE |/P0sal Methad
DISPOSITION

(1} ICP Metals - 8010TR (Close-out List) {Aluminum, Antimony, Arsenic, Banum, Berytlium, Boron, Cadmium,
Calgum, Cheomium, Cabalt, Copper, lron, Lead, Magnesium, Manganese, Maolybdenum, Nicke!, Potassium,
Selenium, Silicon, Siver, Sodium, Vanadium, Zinc);, Mercury - 7471 - (CV) (Mercury)

WCH-EE-011
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N 20f2
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-061 | P
Collector Company Contact : Telephone No. Projoct Coordinator Price Code Data Tumarcund
\S Sexset 3 Joan Kessner 3754688 KESSNER, JH ,
Project Dasignation Sampling Location . SAF No. \‘3/ a v
100-1U-2 & 100-1U-6 Remaining Waste Sites - 100-D-75:2 Confimatory Sampling RC-232 Q
ice Chest No. Field Logbook No. ' [COA Method of Shipment
cQCC -3 'Cll EL-1667-01 C10D72A000 Commerical Cafﬂef\~<.,~: } ;X
Shipped To Offsite Property No. Bil) of Lading/Air B3} No.
GEL Laboralories Charlston A3\ Sg Qe
Other Labs Shipped To i : = ’
. Pres o Cool 4 Coal 4C Caol 4C Cool 4C
arval
AV i
Type of Cantainer GP 2G G
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) | 1 ' !
Nore Volume ‘ 125mL 126mt 125mi 125mL
Special Handling and/or Storage P e temyy TPHOesl |
Cool 4C Sample Analysis m m; PCBS - 8082 | PAHs - 8310
Sample No. Matrix Ssmple Date ’ Sampie Time « ~’MW‘ Hﬁﬁ ] e
J1Ta54 solL oS\ H 08D
HFISS GOt ') o
#7956———————f——son~ { |DIShes Yoty
HTIST 30t \
PSS T )
CHAIN OF POSSESSION Sign/Print Names - SPECIAL INSTRUCTIONS
Refnquashad By/Removed Erom 03 Received By/Stored in Qm.mma\'l)j':) (1) ICP Meotals - 6010TR (Close-out List) {Aluminum, Antimony, Arsenic, Barium, Bevyltium, Boron, Cadmium,
. - ) // o e s ’\n%\\t Caldum, Clwormium, Cobak, Copper., Iron, Lead, WWMMW
Hetnqdisned Byfarored o 7 r— . \;0' [ A3 S = \’“\ g Y Selanium, Skicon, Sitver, Sodium, Vanadium, Zinc); Maccury - 7471 - (CV) (Mercury}
__ %0 Qt, o2 A‘\QSL«. %&M T’Sf//}.’

\ i?;m& Ty (326 [Pl

r—@x

«%@EMW‘H 4—%

oot

Ralinquished ByiRemoved From

Rahquished Byiiemoved From

eceivad BywSiored in

Relinquished ByfRarmaved From

By/Siored in

FINAL SAMPLE |Dtpossi Metrod

DISPOSITION

WCH-EE-O11
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

\
VALIDATION
LEVEL: A B @ D E
PROJECT: oo~ D - 757 2 | DATA PACKAGE: '}( 63Ys

VALIDATOR: 2 \R_ LAB: A A( DATE: 3/}'/ [ (<
' " | spe: NEERD ' ‘

ANALYSES PERFORMED
8015 8021 8141 8151 8
WTPH-HCID WTPH-G Q\WTPH-D \

SAMPLES/MATRIX:

JIT3¢s yir3se ) /t3s) \//7‘35/ /7352

So |
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present? .........coccuveueee. SOOI PARION Y/A
Comments: :
2, INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations acceptable? ............
Continuing calibrations acceptable? ..o s Yes!
Standards FACEADIET ... ..coiiiiiccrri i bbbt Yes
StANAAIAS EXPITEAT. .. eeviieercereietiierinr ettt e e rs e n et e r e rsesst s T s se s b b s e dabbssb e s b eR e s e e reRe b e R b abarRen Yes
Calculation check acceptable? ...ttt Yes
Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) cooviiiiioecceseceereteiecnessierrseiss e ssbe s tensssens e eessasnsesen Yes No @
Calibration blank results acceptable? (Levels D, E) oot s eeas s essesnees Yga No m
Laboratory blanks analyzed? ..ot isene et e b e er et No N/A
Laboratory blank results acCeptable?..........coovviirrein i eres e seesn et e s ssenens g 0 N/A
Field/trip blanks analyzed? (Levels €, D, E) vt eesisssesses st ssesesesessnssenssssesons
Field/trip blank results acceptable? (Levels C, D, E) co.vcocoriimrniiieereeen e seseetsssesesecreansessenesens Yes No
Transcription/calculation errors? (Levels D, E)..uiivveiinieereiisnssnesssieesssssssrasssssssssssseesensroness Yes No N
Comuments:

na ©8%
4. ACCURACY (Levels C, D, and E)
Surrogates/systemn monitoring compounds analyzZed? .........cvcevrveeriiverererernrsesresssesesseesrsscesranasaeees @ JNo N/A
Surrogate/system monitoring compound recoveries acceptable? . ... w No
Surrogates traceable? (Levels D, EY oot ra et e e s sn e e st st @
Surrogates expired? (Levels D, E) .ot cons s resese e saesessessssesasenesrens Ye 0
MS/MSD samples analyzed? ........................... Vap N/A
MS/MSD results aCCeptable?.... ... s e s vt eb e e e
MS/MSD standards NIST traceable? (LeVEIS D, E) .o e veeoreeeereeeereeerneseeseseessseeeeseeonereeeesssensereseeessinns Yes No @
MS/MSD standards expired? (Levels D, E) ottt ettt vr et rae st eae b e s s sesas No )
LCS/BSS samples analyZed? .........ccoiviiiiinirrnstnare e snas s rness s sseeseressesesesesesesanenmnesens No N/A
LCS/BSS results aCCEPLADIET .......ccoveiiieriiri ettt s ssssesie s snasse s sees e saese e saerssessanasansen No
Standards traceable? (Levels D, E) .o cnesnsesssse e sesersssersssessnssessesessssesessssesssassensrees Yes No
Standards expired? (Levels D, E) oot steaes s esserstes e vessssesesbsssaeraessssases nesssssnss Yes No
Transcription/calculation errors? (Levels D, E).....oouivieiriciiicciei e srnsimscin s ssstsansse e sons Yes No vor
Performance audit sample(s) analyzed? ........ocovvvvvrincenierirnrseeensrees e e ettt enres Yes (No) N/A
Performance audit sample results acCeptable?...........oovioreiirierieinnceicessie e srisesse e e csesensane Yes No éﬁx
Comments: U P’&\’
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

s. PRECISION (Levels C, D, and E)

Duplicate RPD values aCCeptable? ... ... cceneininnseis s sscetos s ersrssesconseennesesssenssessans “Q o N/A
Duplicate results BCCePtabIe? ... ..ottt en s @ No N
MS/MSD standards NIST traceable? (Levels D, E) ovvovrvieniiiiieecveenees et seseveensaens Yes No
MS/MSD standards expired? (Levels D, E) ot ve et eae e b nsas YesNo

Field duplicate RPD values acceptable? ...t ssencn et s ess et srcas s s neenss o

Field split RPD values acceptable?... ...t nas s se st srs s se s ranns Yes N
Transcription/calculation errors? (Levels D, E)uiceioriiiiiccciieie et sve et se sttt saenevesnerssens Yes No
Comments:

6. HOLDING TIMES (all levels)

SamPples Properly PreSErVEAT ... oo icerineintretrie s tcetess e resiesaens s ereressensaressssssssssnesseessassssssessaenas o N/A
Sample holding times acCePtable?........oo it rrrar b er s e a e No N/A

Comments:
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HNF-20433 REV 0
GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses? .....................

Results supported in the raw data? (Levels D, E) ...ovieioiicoriesiricerse s cessescesseeseseseeseesrereesseeasasesesesesons Y
Samples properly prepared? (Levels D, EY oot csaes e e s e een s r s
Detection limits meet RDL? ............... e e et st e et .YesyNo N/A
Transcription/calculation errors? (Levels D, E)

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup Performed?.........v.cvvvcrvimvevivreoeseoseesrsrreerssesessseeesoreeesesens Yes

Lot Cheek PEIfOrmEd? .. ...cciii ittt en sttt et oss s enensreans Yes
Check TeCOVETIES ACEPIADIET ....cvoieerrecc et ettt ettt b et esaas st st smeresseasasseaeesaests Yes
Check materials traceable? ..ottt se s ettt e Yes N
Check materials EXPITEA? .....c.ciciiercieiiec et es et ert st s s en et rasasaenereseras Yes N
Analytical batch QC given similar cleanup? .......o.cccvvivciirresnnni e s e Yes N
Transcription/Calculation Errors? ...... ettt e st a Rt et e s e bR et b ek s abe e e e santeessessenebanrertene Yes No
Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556~8171 - www.gel.com

QQ"S'nmmu Report Date: May 22, 2014

WC~-Hanford, Inc.

Page 1¢
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD%  REC% Range Anist Date Tin
Diesel Range Organics
Batch 1388965
QC1203091082  LCS
Diesel Range Organics (C10-C20) 66000 47700 ug/kg 724  (70%~130%) BYT! 0521/14 11
Motor Oil (C20-C36) 66000 55700 ug/kg 84.5  (70%~130%)
**o-Terphenyl 660 518 ug/kg 78.6  (50%~150%)
QC1203091081 MB
Diesel Range Organics (C10-C20) u 2160 ug/kg 05/21714 t1
Motor Oil (C20-C36) U 2160 ug/kg
**o—Terphenyl 663 519 ug/kg 78.3  (S0%—150%)
QC1203091083 348427005 MS
Diesel Range Organics (C10—C20) 68300 U 2230 50600 ug/kg 74.1 (70%~-130%) 05/21/14 15
Motor Oil (C20~C36) . 68300 ] 6820 63000 ug/kg 82.3  (70%—130%)
**0-Terphenyl 683 ' 499 532 ug/kg 718 (50%—150%)
QC1203091084 348427005 MSD
Diesel Range Organics (C10~C20) 67800 U 2230 55100 ug/kg 8.49 81.3 (0%~20%) 05/21/14 1¢
Motor Oil (C20—C36) 67800 J 6820 68200 ug/kg 7.85 90.6 (0%~20%)
**o-Terphenyl 678 499 5‘53 ug/kg 81.7  (50%—150%)
Notes:

The Qualifiers in this report are defined as follows:
A The TIC is a suspected aldol—condensation product
The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS anatysis
Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

- m g O w

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate). Value is estimated
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